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TRANSISTORS METER JET FUEL FLOW—Impulse signal from flowmeter
in J-57 jet engine's primary pump outlet is translated by transistorized unit

into d-c signal proportional to rate of fuel flow;
tored visually or recorded for later analysis.

translator output is moni-
Test installation is at United

Aircraft’s Pratt & Whitney division in East Hartford, Conn. (See p 194)
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> THIS MONTH’S COVER . . .
It shows a Pratt and Whitr-y
J-57 jet engine and the transis
ized jet fuel translator that r
ures the rate of fuel flow. .
latter was designed at the elec-
tronics section of the Pratt and
Whitney Division of United Air-
craft, E. Hartford, Conn.

Arnold Waterman, who heads up
the section that designed the instru-
ment, has been a reader of ELEcC-
TRONICS since he graduated from
college in 1936.

He has back issues for twenty
years stored in his attic. This has
insured a certain modicum of pri-
vacy for perusal and avoids copies
being mislaid in other parts of the
household.

Recently he noticed that the
weight is causing the ceiling be-
low to sag. Faced with the choice
of getting rid of back issues or
reinforcing the ceiling, he decided
in favor of our magazine.

» PRECIOUS COMPRESSION ...
The October 1 issue will contain a
comprehensive 28-page  Special
Technical Report on Miniaturiza-
tion. In doing research for the
article, associate editor Findlay re-
ceived manufacturers’ prices on
some of the smallest of the small in
components.

There seems to be an inverse
square relationship between price
and size.

After studying data, which in-
cluded potentiometers of less than
0.25 cubic inch selling for $6.50 and

electronics
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TALK

interstage transformers of 0.375

cubic inch for 15 dollars each, the
"#f decided to build (on paper)
transistor portable using the
azllest parts.

Qur cost estimate ran to $474.00
including Dbatteries and head-
phones; size estimate is on the
order of a regular-size cigarette
package. This figures out to a cost
of $82 per cubic inch.

» REMEMBER THE COHERER
. . . Not many electronic engineers
are left who had first-hand experi-
ence with the coherer of the early
days of radio. At least 60,000 co-
herers have been put into operation
in the world during the past year,
however.

We stumbled across the story
last fall, but didn’t recognize it
immediately. While doing some
Christmas shopping, associate edi-
tor Manoogian found a radio-con-
trolled bus in a toy store. Contain-
ing no tubes or transistors, it
seemed worth investigating. Best
he could obtain from the store
manager was an instruction booklet
that contained the basic circuit.

The transmitter was readily
identified as a spark transmitter,
complete with spark gap and short
anterna. The receiver circuit had
a small rectangle drawn between
antenna and ground, which we as-
sumed to be a diode *“detector”.
But that’s all we had of data.

Quite by coincidence a Japanese
engineer, Tatsuo Tsuboi, stopped
in a short time later and saw Haig

V4 sy ol o b

DUAL PURPOSE, to serve as a display for edification of visiting engineers to our
editorial offices, and to prevent losing any of the tiniest components, supplied by
manufacturers for our Special Technical Report on Miniaturization for the October
1 edition, the editors mounted the units in plastic boxes as shown above

about getting some technical infor-
mation on tube characteristics. He
didn’t know about the bus circuitry
but promised to get more data
when he returned to Japan.

He did a good job and the tech-
nical story appears in Electrons At
Work, in this issue. He tells us
that the confusing symbol is that
of the coherer. Like the old-time
device, it congsists of a glass en-
velope having electrodes at both
ends, and containing nickel powder.
It conducts when the radio signal
is picked up, so that the batteries
operate the relay and then the
motor. The motor is arranged me-
chanically to tap the glass and dis-
turb the line-up of metallic par-

ticles to break the circuit and set
it for the next impulse. This
provides the decohering action.

> MENTIONS ABROAD ... From
Copenhagen, one of our correspond-
ents, Else Balslev, tells us about
Danske Radio Industri, a quarterly
review of the Danish Association
of Radio Manufacturers.

As part of its service to subscrib-
ers this review runs a column called
“Transistor Literature” which calls
attention to articles of interest in
other magazines. In the June num-
ber, there are 36 articles from
ELECTRONICS mentioned. These
were published in issues from Feb-
ruary to May of this year.
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Get Your Own B-NOBATRON'!

Multipurpose B-Power Source Available in Five Models, Ranging from
300 to 1000 VDC Tops; Low Ripple, Accurate Regulation; Provide
Filament and Bias Current in Addition to High Voltage Output.

Here’s the economical and lasting answer to B-Power supply needs for nearly every
laboratory, and many industrial operations. Nobatrons are built to last, and serve

without maintenance. Damage to the Nobatron and its load is prevented by input and

output fuses. Five models offer ranges of: 0-300 VDC, 0-325 VDC, 0-500 VDC,
0-600 VIDC, and 200-1000 VDC. All but the largest model deliver 6.3 volts for
filament supply and all but the 300-B and 1000-BB offer 0.150 volt regulated bias.
Regulation accuracy is within.a maximum tolerance of .5% *, and ripple
is held to five millivolts RMS or below (except for 20 mv. maximum on the
200-1000 VDC model). Input range is 105 to 125 VAC, with frequency of 50, 60,

or 400 cycles. B-Nobatrons may be used in either cabinet or rack mountings, and are

a handsome contribution to their quarters. Your local Sorensen representative will be glad
to tell you all about these B-Nobatrons. Write directly for technical data, to
SORENSEN & COMPANY, INC. Richards Avenue, South Norwalk, Connecticut

*Only .15% maximum variation on the 0-300;
and .25% on the 0.600 models.

-k At -

=
SORENSEN § £D. 1nC.
Aot

& wmm—

dias Supply

SPECIFICATIONS

Model 300B* 3258 5008

Qutput

Voltage VDC 0-300 0-325 0-500
- Butput

Current Ma 0-150 0-125 0-300
" Regulation

Accuracy +0.15%** =*+05% %0.5%

Rirple
(MY RMS) 5 max. 5 max. 5 max.

1 (oe) 0-150  0-150
Max. Blas
Circ. imp.
{Ohms) 25000 25000
Max. Int.
Imp. {Ohms} 2.0 2.0 2.0
AC Voltage 6.3/10 - 6.3/10
{CT Unreg.) -— amps amps
Filament 6.3 at ]
Voltages S amps, series or
{Unreg.) parallel {two outputs)

6008
0-600
0-500

+0.25%
3 max.

0-150

50000

2.0

6.3/15
amps

100

200

0-51

=0

20

! *may be connected positive or negative, in series 0r Pc
**or 0.3 volts, whichever is greater
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200
279
250
>
E 225
2 .00 Yeor Ago Previous Month Latest Month
1947 =100
o 268.2 277.7. 284.0.,
June '5 !
150 i Mey:iss June '57
125
100 SFMAMJJASOND JFMAMIIRECRD) F MAVIIASOND JFMAMIJASORD) FMAM EJRGCORDIFMANIJASORDE J F N K MW J & & S 0 N o]
LY 1952 1953 1954 1255 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) June ‘57 May ‘57 June ‘56 (Seurce: FCC) June '57 May ‘57 June ‘56
Television sets, total ... 543,778 342,386 553,025 TV stations on air...... 519 519 496
With UHF ... ... ... 72,766 41,596 78,512 TV stations CPs—not on air 132 126 113
Color sets . ........ nr nr nr TV stations —new requests 79 77 43
Radio sets, total ...... 1,088,343 1,023,771 1,073,775 A-M stations on air. . .. 3,079 3,060 2,896
Auto sets ......... 416,058 396,151 296,256 A-M stations CPs—not on air 159 167 124
A-M stations —new requests 322 311 274
F-M stations on air. . .. 530 532 530
F-M stations CPs—not on air 31 27 16
RECEIVER SALES F-M stations—new requests 24 21 10
(S : RETMA} June ‘57 May ‘57 ‘5
e _ : > June 36 COMMUNICATION AUTHORIZATIONS
Television sets, units ... 389,770 399,757 439,362 B , )
Radio sets (except auto) 729,421 547,480 839,830 {Source: FCC) June '57 May ‘57 June *56
Aeronautical .......... 49,699 53,413 48,745
Marine .............. 63,844 63,025 56,915
Police, fire, etc. ....... 23,270 23,103 20,718
RECEIVING TUBE SALES Industrial ............ 35,711 35,313 30,597
(Source: RETMA) June '57 May ‘57 June ‘56 Land transportation . ... 9,592 9.580 8,990
Receiv. tubes, total units 35,328,000 32,836,000 39,037,000 é.T.ate”' SRR 12(7)82(1) 122’323 lig"zgg
Receiv. tubes, value. ... $31,314,000 $28,955,000 $32,176,000 D', e G L LELEELL 347 "Jan oy
Picture tubes, total units 1,104,013 758,328 776,601 E;;a::ﬁ;en'tél """""" - 283 So6
Picture tubes, value.... $19,981,319 $14,031,519 $13,663,408 Commen carrier . . ... 2,790 2,731 2,308
S EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest Previous Year (Source: Bur. Labor statIStlFS) May ‘57 April '57 May ‘56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. 384,500-p 380,300-r 381,900
Av. wkly. earnings, comm. . . $78.60 -p $79.19 $75.14
(Source: NEMA) 1st '57 4th ‘56 1st ‘56 Av. wkly. earnings, radio. .. $76.21 -p $76.61 $72.22
Vacuum $11,224,707 $12,408,371 $8,754,054 Av. wkly. hours, comm..... ... 401 -p 40.2 40.4
Gas or vapor ........ $3,332,357  $3,223,612  $3,394,059 Av. wkly. hours, radio. .. .. 399 - 39.9 39.9
Magnetrons and velocity
modulation tubes ...  $15,359,108 $15,890,681 $15,136,522 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,409,463 $1,242,745 $1,455,558 June ‘57 May ‘57 June ‘56
Transistors, Units ...... 2,245,000 2,055,000 1,130,756
MILITARY PROCUREMENT
, , , STOCK PRICE AVERAGES
(Source: Defense Dept.) .. 1st '57 4th ‘56 1st ‘56 s . Standard and Poor's)  J 57 , ,
Army $69,381,000 $56,185,000 $40,490,000 ource: standard and Foor's)  June May “57 L
Navy ..., $21,426,000 $34,210,000 $28,700,000 Radio-tv & electronics ...... 51.42 51.69 57.73
Air Force ............. $159,829,000 $145,962,000 $124,828,000 Radio broadcasters ......... 66.56 69.18 68.60
Total—Electronics ... .. $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reported

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales

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

TOTALS FOR THE FIRST SIX

MONTHS

1957 1956 Percent Change
2,722,139 3,415,202 —20.3
7,187,294 6,659,165 + 7.9
2,810,403 2,868,250 — 2.0
3,638,969 3,391,102 + 7.3

221,175,000 227,656,000 — 0.3
3,814,659 5,152,743 —26.0

September 1, 1957 — ELECTRONICS



electronics—September 1 ® 1957

SATELLITE

/ ’:'/?//\‘ :' o

ORDIR, for OmniRange Digital Radar, is the name given a new radar technique using f-m that is also applicable to pulsed sys-
tems and may be applied to radar system engineering as . . .

Signal-Enhanced Radar Adds DX, Plies Outer Space

Technique makes feasible radar
tracking of earth satellites
and intercontinental missiles

RESULTS of a three-vear research
program on ORDIR at Columbia
University, sponsored by Rome Air
Development Center, USAF, have
been partially disclosed. Most en-
couraging and noteworthy fact is
that the scientists engaged in this
work were able to successfully
dodge around the basic radar re-
ceiver sensitivity limit—noise. Ex-
actly how done is still classified
information.

> Syvstem Characteristics — The
new technique may best be ex-
plained by resorting to a lock and
key analogy given by John Bose,
former assistant to Major Arm-
strong. The radar transmitter

ELECTRONICS — September 1, 1957

contains a specially designed modu-
lator that places a certain identi-
fying characteristic (key) on the
f-m/c-w earrier. The received echo
is operated on by special circuits
(tumblers) in the receiver (lock)
which enable the signal to be recog-
nized even though its signal
strength is many times less than
that usable by present systems.

» Facts—Owing to the classified
nature of the project, little detail
on operating characteristics could
be gleaned. However, this much
can be told.

The transmitter uses special
modulation, does not use a magne-
tron but can use a klystron or
platinotron. Wideband operation is
used.

The receiver has a wideband
front end. New circuits use a com-

bination of the following tech-
niques to detect the signal, tran-
sient filtering, coherent integration
and spectrum analysis. How these
techniques are employed was not
disclosed, except that the result is
called signal-enhuncing.

» Applications—It is not too diffi-
cult to envision the use to which
this hypersensitive radar system
could be put. The line-of-sight dis-
tance for a target about 600 miles
high is approximately 2,500 miles.
This range would allow detection
of the earth satellite as it swings
through its orbit (300 to 700 miles
high) as well as a reentering 1CM.
In the latter case, detection at 2,500
miles would provide only a few
minutes advance warning—min-
utes we now lack.

(Continued on page 8)
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INDUSTRY REPORT —Continued

ANTENNA, mounted on tower in center

il

of a reflecting surface cradled in @ 250-ft

diameter bowl, will pick up sources of radio emission 200 million light years ago

when latest development in . . .

Radio Astronomy Maps The Universe

Largest computer-controlled
radio telescope is now ready
to increase astral knowledge

CLAIMED to be the most sensitive
short-wave radio receiver and the
most far-reaching radio transmit-
ter ever constructed, this $2.5-mil-
lion radio system, used by Eng-
land’s University of Manchester,
features a  computer-controlled
servo system that makes it possible
to track the course of a star in the
sky, to scan any three coordinates
of an arc in space, or to traverse
rapidly from one preset position
to another.

» Geometrics—The 2,000-ton struc-
ture consists of a bowl which pivots
between two 180-ft towers and the
bowl can be rotated around a fixed
axis parallel to the earth. The
towers themselves ride on railway
cars, which travel on the ground
on a 352-ft diameter circular rail-
way track, so that complete spheri-
cal coverage of the sky is obtained.

» Tasks — A team of 36 men,
headed by Professor A. C. B.
Lowell, will work in the one to *wo-
meter band where an antenna with
a beam width of one degree and a

8

power gain of 16,000 will be used to
locate sources of radio emission
200-million light-years back. Future
work is planned to operate in the
21-cm band with a beam width of
25 minutes, to detect emission from
hydrogen clouds of a density of one
atom per cc at distance of 10,000
light-years away. This emission
results from a reversal of electron
spin in a neutral hydrogen atom
and is computed to occur only once
in 11-million years.

» Controls—One man, sitting at a
control desk located in a building
about 200 yards away from the
center of the huge radio telescope,
can control the entire mechanism.
Azimuth speed,—or ground—track
travel ranges between 8 minutes of
arc per minute up to 20 degrees
per minute. Elevation speeds range
from 9.6 minutes of arc per minute
up to 24 degrees per minute.

The computer, designed by Dun-
ford and Elliott of Sheffield, is ac-
curate to within four minutes of
arc and the drive system is accurate
to within 5 minutes of are.

» Computer — The electromechan-
ical analog computer solves 14
trigonometric equations from the

inputs of sideral time and astro-
nomical coordinators, to give azi-
muth and elevation-command sig-
nals to the main-drive system.
Computer design was solved for
scanning requirements in any one
of three sets of coordinates: the
rate of scan is variable and the
elevation rate is either time con-
trolled or position controlled. In
addition, controls indicate the
actual position of the system in ter-
restial, galactic and cellestial co-
ordinates.

Training Device
Fakes Fallout

Transmitter simulates gamma
radiation, receivers are
calibrated in roentgens

ELECTRONIC EQUIPMENT for faking
fallouts may mushroom into a sub-
stantial business by winter.
Requested by the Army for
training personnel how to operate
in contaminated areas, a Radiation
Survey Training Set was created
by the Naval Training Device
Center, Port Washington, N. Y. to
stimulate radioactive contamina-
tion and the radiometers (1M 108)
troops will use to detect it. Admiral
Radio was awarded the contract for
development and production and
will deliver a development model
to the Center this month. First 225
complete units will go to Army.

» Potential market—XNavy and Ma-
rine Corps have also expressed in-
terest in the equipment for their
own personnel. Air Force and
Civil Defense will probably request
such equipment later. Civil De-
fense now has radiacmeters with
no safe way to train personnel to
use them.

Equipment and training proce-
dures devised by the Center are
both simple and effective. Follow-
ing a loud but harmless explosion
with accompanying white flash and
mushrooming cloud, a radio trans-
mitter located beneath the trick
atomic explosion starts beaming

(Continued on page 10)
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The Adjustoroid, a low cost adjustable toroid, exclusively developed by
Burnell & Company, Inc., contains an actual complete toroid which relays
all the excellent characteristics of the non-adjustable types. Adjustment
is obtained by a completely stepless function with magnetic biasing.

The nominal inductance value for an Adjustoroid is the maximum
\{gl;e, and the inductance range is the nominal value minus approximately

0.

Hermetically sealed to meet Government MIL specifications. Many
types of networks in tuned circuils are being produced which employ the
Adjustoroid in completely hermetically sealed packages.

Intermediate inductance values as well as special taps and extra
windings available on special order with minimum delay.

For additional technical data on Adjustoroids, refer to equivalent
toroid in catalog.

Typical Q vs. frequency characteristics of AT-10.

RANGE OF INDUCTANCES FOR STOCK ADJUSTOROIDS

W™D
Wy [AT-11 | AT12 | AT-0| AT-6| AT-10 | AT-4 | AT-1 | AT-15 AT-2
[rcn Iz |1C0 1Cs  [TCa0 TC4 1C1 TCas 102 g o
CORE | CORE |CORE | CORE | CORE CORE | CORE | CORE | CORE T 3
LEEE T scry COR s [COREm Y COREY] L
: e

Adjusforoid

500

TYPE AT

Burnell & Co.
g #

AT-0, AT-6, AT-10, AT-4 AT-1, AT-2, AT-11, AT-12

750 —

20

ADJUSTOROID & VARIABLE INDUCTOR.DIMENSION CHART

LENGTH/DIA| WIDTH |  HEIGHT
15 -
ATO ATS | 1a/16 | B
L e —
0 I AT.10. AT.4 1.19/64" ' I/:_‘
S | - anis T ravar 178 |
TUATILATA2 | 45/647 | 45/6a” 3/
100 o i g et
AT 1374 13/ 1174
125 T at2 | 2374 T2/ | 214
T ARSU ARS2 eee | a=
| |

For nominal D. C. R. values refer to Burnell catalog No. 103.

and NOW ee0

NEW SUBMINIATURE
VARIABLE INDUCTORS

AF-87 AF-88

(30-500 cycles) (50-1000 cycles)
maximum Q at 400 cycles maximum Q at 800 cycles

Burnell subminiature variable inductors are especially designed for low
frequency applications or where proportionately high inductance values
are required. Except for low frequency, high inductance values, sub-
miniature inductors are similar to Adjustoroids and measure 1% in
height and 45/64" in width and depth. Variable inductors are available
in all inductance values up to 80 Hys.

BURNELL & CO., inc. 5

Dept. E97, 10 Pelham Parkway, Pelham Manor, New Y
Pacific Division: 720 Mission St., S. Pasadena, Calif.

Typical Q vs. frequency characteristics of Variable Inductors.
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INDUSTRY REPORT — Continued

out harmless radio propagation in
elliptical patterns similar to those
created by wind spreading fallout
material.

Field strength of this radio
transmission varies in relation to
distance from receiver to source
just as radioactive propagation.

Terrain irregularities, first
thought to be a problem, actually
distort radio propagation just as
they do movement of radioactive
material.

Ten trainees, scattered within
the ten-mile range of the transmit-
ter, will check their portable tran-
sistorized  receivers for field
strenth of the radio transmission.
Receiver meters (device 48E1A)
will look and operate like real
radiacmeters (IM 108) with field
strength calibrated in roetgens.

Special hot spots will be simu-
lated by oscillators, miniature
transmitters that emit signals on
the same frequency.

TELLUROMETER with radiotelephone
is latest boon to surveyor as . . .

Microwaves Map
Rough Terrain

Light-weight instruments
cut surveying tasks
two to ten times

Two suitcase-sized tellurometers,
microwave mapping instruments,
are in operation in Canada. They
replace conventional transverse and
triangulation distance surveying
methods.

» Light-weight—Developed by the
South African Council for Scien-
tific and Industrial Research, the
tellurometers weigh 24 pounds.

10

Business Briefs

» Merger plans of Vitro Corp. of America and Nems-
Clarke, Ine., electronic design company of Silver

Spring, Md., announced. Consolidation terms call
fur Vitro to acquire Nems-Clarke through payvment
ol 115,000 zhares of ita commoaon stock, worlh about
2 million

* New company founded to develop inertial naviga-
tion systems, Dynamic Research Corp, of Woburn,
Mars, Dyvnamic is one of the firat firms 1o be devoted
excluaively to science of inertial navigation. John
S, Anderege, Jr., headz company executives who
have been drawn from MIT Instrumentation ILab-
oratory

» Milestone recorded by American Airlines Magne-
tronic Reservisor, the 50 millionth reservation in-
quiry. It was built by Teleregister Corp. of Stam-
ford, Conn. The first airline reservisor was installed
by American in 1952

» New stock issued planned by Siegler Corp. for
some time this or next month. A maximum of 200,000
additional shares of common stock will be sold

» Common stock of Foote Mineral was listed on New
York Stock Exchange last month. Foote manufac-
tures chemical, metallurgical and ceramic raw mate-
rials used by the electronics industry

»Sale of George Rattray & Co. of Richmond Hill,
N. Y. to Hardwick Hindle, Inc. of Newark, N. J,,
announced. Rattray manufactures precision potenti-
ometers. Hardwick Hindle is an American Seal Cap
subsidiary ‘

Y

Light-weight equipment is neces-
sary in the rough country where
most Canadian mapping is done
today.

Purchasers are Photographic
Survey Corp., of Toronto, commer-
cial surveyors, and the surveys and
mapping branch of the Canadian
Department of Mines. PSC says
tellurometry can increase mapping
productivity two to 10 times.

» Microwaves — Working with a
master station, the instruments
measure the time it takes micro-
waves to travel from the master
to remote and return. Range is 50
miles. Voice contact between sta-
tions is maintained by a built-in
duplex radiotelephone.

PSC is a member of Hunting As-
sociates, a group of 50-odd engi-

neering, geophysical, oil, transport
and manufacturing firms. The lat-
est associate is Photronix, a Colum-

bus, Ohio, highway engineering
firm.
» Highways — Photronix was

formed recently to exploit a com-
puter method of photogrammetry.
Information gathered from aerial
photos and ground surveys is trans-
ferred to computer punch cards.

The computer accounts for
shoulders, ditches, side slopes and
super-elevations and tabulates
earthwork volumes, seeding areas,
slopes and mass diagrams. Savings
of up to 60 percent in planning
time and 40 percent in costs are
claimed.

(Continued on page 12)
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surface barrier transistors from SPRAGUE

2N344/SB101
for Medium Gain
Amplifiers

Min. | Typ. |Max.
hfe 1| 23] 83
fmox| 30| 45 | ==

2N346/83103
for High Frequency
Osclllators

Min, [Typ. [Max.
hte 10| —| —
fmox| 60| 90| =

2N345/SBioa
for High Galin
Amplifiers

Min, |Typ. [Max.

hte | 25] 40110

fmox| 30| 45| ==

actual
size

2N240/885122
for Computer
Switching

Min. | Mox.

hte 16 —

fmax | 30 —
T | — 80

IN VOLUME PRODUCTION W/
pi—

For general high frequency applications, and for
high speed computer switching circuits, design
around Sprague surface barrier transistors. They
are available now in production quantities from a
completely new, scrupulously clean plant, built from
the ground up especially to make high quality
semi-conductor products.

B

e |
[Tt TR AN .

I & «A:;__lsm_;; mmlfk J
b Bt v i R R |

TRANSISTORS +« RESISTORS +« MAGNETIC COMPONENTS
CAPACITORS « INTERFERENCE FILTERS « PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE ¢« PRINTED CIRCUITS
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The four transistor types shown are the most popu-
lar. Orders for these units are shipped promptly.
What’s more, surface barrier transistors are reason-
ably priced. High quality and excellent electrical
characteristics make them an economical solution
to many difficult circuit requirements.

Sprague surface barrier transistors are fully li-
censed under Philco patents. All Sprague and Philco
transistors having the same type number are manu-
factured to the same specifications and are fully
interchangeable. You have fwo sources of supply
when you use surface barrier transistors!

WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH
II YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE
| SECTION, SPRAGUE ELECTRIC CO., 35 MARSHALL ST.., NORTH ADAMS, MASS.

SPRAGUE

the trademark of reliahility
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INDUSTRY REPORT — Continued
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to wall-sized inserts as . . .
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ELECTRONIC cooking ranges have been reduced from five-foot kitchen monsters

Microwave Cooking Warms Up

Estimate for 1962 sees
100,000 sold, 1965 climb
to 250,000

MICROWAVE cooking ranges for the
home, according to General Electric
estimates, will reach an annual
market figure of 100,000 in 1962.
Ratheon sees it booming along at a
250,000 annual rate in 1965.

The first serious attempt to
crack the home market with elec-
tronic ovens came at the beginning
of 1956. That year saw 2,500 of
them move into homes. This year,
those in the electronic range busi-
ness see the total modestly lifted to
a 3,000 rate. At least one company
thinks it will be higher, though
not much.

» Producers — Companies produc-
ing electronic ranges for homes in-
clude Tavpan, Westinghouse, Hot-
point, Whirlpool, Kelvinator. Gen-
eral Electric plans to produce an
oven early in 1958.

Raytheon is a supplier of the
generating equipment, also makes
complete microwave ovens of
greater size for restaurants.

Microwave ovens have been re-
duced to home size just since 1950.
In 1950 a unit stood 5 feet high,
was water-cooled and weighed 750
pounds. Today, an electronic oven
can be tucked into a wall space
24 in. x 21 in. x 22 in. It is air-
cooled.

12

One of the safest features which
is aiding sales appeal is that the
oven is turned off immediately
when the oven door is opened.

» Bandwidth—Microwave cooking
is being done in the 2,400-2,500-mc
bandwidth. Raytheon feels that it
can produce the microwave equip-
ment for less if the frequency were
extended. In the FCC hearings on
the part of the spectrum above 890
me, Raytheon has asked that the
bandwidth be widened, making it
2,370-2,500 mc.

The present price of the ranges
runs about $1,200. Raytheon esti-
mates that mass production and
improvements will eventually bring
it down in the neighborhood of
$600.

Tappan, Mansfield, Ohio, feels
that there is no question of
the electronic oven’s acceptability
among housewives if the price can
be brought down to $800.

» Meat and Potatoes—The basic
appeal that microwave cooking has
for the housewife is time saving.
The afternoon bridge party doesn’t
have to break up at four-thirty. It
can go on until almost six.

The working wife doesn’t have
to tug a reluctant working husband
to the restaurant because there
isn’t time to make dinner. A steak
in a microwave cooker takes one
and a half minutes. A baked po-

tato is done in four minutes, a
saving of 56 minutes over a gas
oven.

The economics of using high fre-
quency radio energy to cook food
for large groups such as in hos-
pitals and restaurants has re-
cently been documented by the
Kaiser I'oundation Hospital, Wal-
nut Creeclr, Calif. It estimated that
annual savings by hospitals in the
U.S. woulc be more than $100,-
000,000.

Tube Savers Extend

Life Of I-O Tubes

Market Potential:
500 tv stations
using 1,600 cameras

THREE COMPANIES are offering tv
broadcasters for delivery this year
devices designed to extend the life
of tv camera image-orthicon tubes.

Principle of each is to wobble the
image on the orthicon tube to pre-
vent burn-in and sticking. Besides
extending the life of the i-o tubes
by wobbling the image, all three de-
vices are expected to allow trans-
mission of clearer pictures, with-
out carryover from previous scenes.

IMAGE orthicon life extender

» Deflection—GE’s tube saver is
an electronic deflecting system. A

{Continued on page 14)
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... the most complete line in the industry

PERMANENT MAGNET
MATERIALS
Cast Alnico Magnets

Sintered Alnico
Magnets

Vicalloy
Cunife
Arnox 1l

HIGH PERMEABILITY
MATERIALS

Tape Wound Cores

of Deltamax,

Supermalloy,
Permalloy

“C"” and “E” Cores of
Silectron

Bobbin Wound Cores

Molybdenum Permalloy
Powder Cores

Iron Powder Cores
Sendust Pewder Cores

Special Magnetic
Materials

PRECISION-TESTED TO YOUR SPECS...

Vol Magmeti: Moteniale

Arnold magnetic materials can answer all your requirements. It is the most
complete line in the industry; and in addition, Arnold maintains complete control
over every production step from raw materials to finished products.
Typical testing of Molybdenum Permalloy Powder Cores is illustrated above.
Precision equipment and methods such as these accurately measure the properties of all magnetic
materials before shipment, insuring ultimate performance in accordance with your specifications.
Such a source can bring you advantages in long experience and undivided
responsibility, and in unequalled facilities for quality control and production.

© Let us supply your needs! wsw o761
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INDUSTRY REPORT— Continued

scanning beam inside the tube fol-
lows and automatically compen-
sates the wobble, causing the
transmitted picture to appear as a
normal stationary image on home
tv receivers.

Complete unit comprises about
50 small parts, including six capaci-
tors, a synchronous resolver and a
drive motor. With cover closed, it
is similar in appearance to a cigar
box. The unit mounts easily on the
exterior of seven out of eight tv
cameras now in use and pro-
vides maximum prevention without
burn-in.

» Other types — RCAs unit for
monochrome cameras, called an
orbiter, operates on an electro-
magnetic principle. Two coils are
added irn quardature around the
image section of the tube yoke
assembly. For color cameras, RCA
uses a rotating prism, called an
orbital wedge, which is located be-
tween the lens and the image or-
thicon tube.

Visual Electronies’ equipment
consists of a motor-driven mechan-
ism that causes the lens of a tv
camera to move in a small circular
orbit. The image on the orthicon
photocathode moves in turn in the
same circular orbit.

The problem of holding the
transmitted picture stationary is
achieved by introducing suitable
correcting signals to the centering
circuits of the tv camera. The cor-
recting signals are sine and cosine
functions obtained from a sine-
cosine potentiometer. Each func-
tion is amplified by a small tran-
sistor amplifier and applied to the
correct deflection circuit.

Under average station use, life
of i-o tubes without tube savers
ranges from 200 to 1,000 hours.
Tubes cost about $1,200 each and
must be replaced two to ten times
a year. One company believes its
new device will double the life of
1-O tubes.

Costs of tube savers, depending
on the system, range from $750 to
$2,400 each.

Market potential is big. There
are about 1,600 cameras now in
service in the nation’s more than
500 tv stations.

14

Military Electronics

= New Dalecon GAR-ZA, air-to-air infrared pguoided
aireralt rocket, will travel with radar-guided Falcon
GAR-1D. Mixed loads sre said to give the inter-
ceptor greater attack versatility

Hard glass electron fube, capable of prolonged
pperation at 300 degrees C and reduced in price
from &) to %5, has been produced by Bendix aunder
AMC eontraet

> llawk, low-altitude ground-to-air defenze missile,
iz being inteprated Into Missile Madter, electromic
svatem for controlling and coordinating fire of Nike
anti-aireralt batteries

* lmproved d-c¢ data transmizsion system which uti-
lizes ordinary telephone lines has been developed by
Burroughs. Knoewn as Cordat (Coordinate Data Set),
the syvatem iz used both at transmission and recep-
tion poeints. At transmission, radar-furnished d-c
analog voltages are converted to digital data trans-
mission over telephone lines. At reception, digital
duta ia reconverted into d-c anaslog voltages where
it is used by a computer svatem for use in aireraft
detection and target Interceplion

TAPE REEL with recorded data normally contained in bulky 600-page binder is

Computer Applications Increase

Wage reports and automatic
mail sorting expand jobs
computers can do for business
MAGNETIC tape is slicing into the
time and money spent by industry
in filling out government forms.

The Federal Social Security Ad-
ministration’s accounting division

in Baltimore has started the ball
rolling.

» Savings—Previously, a 600-page
binder prepared for 26,000 em-
ployees meant that the govern-
ment agency had to prepare
26,000 key punch cards manually

(Continued on page 16)
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AUTOMATIC GLASS DIODE SEALING MACHINE #2948

PERFORMED BY

KAHLE MACHINERY

TYPICAL SEMICONDUCTOR

PRODUCTION OPERATIONS

= =3

METAL REFINING

|
CRYSTAL
GROWING

%‘

/ CRYSTAL
SLICING

DICING

ETCHING

e

CAT

WHISKER
MOUNTING

WAFER
MOUNTING

DODOD DODDD
E=s=)E=——=D!
C_—"—"D GLASS CUTTING

A

ENCAPSULATING

SEALIRG

FROM START TO FINISH
WITH COMPLETE OR PARTIAL AUTOMATION

KAHLE MACHINERY

FOR EVERY STEP OF
SEMICONDUCTOR MANUFACTURING:

e TRANSISTORS
e GLASS DIODES
e RECTIFIERS

Kahle, the pioneer manufacturer of Automatic Semiconductor machinery, continues to set the pace
in the design and development of newer, more efficient semiconductor production machinery.
Typical of Kahle design advances is a new Semi-Automatic Glass Diode Sealing Machine #2948 now
producing 700 glass diodes per hour for leading semiconductor manufacturers throughout the
world. Modified versions of this machine are available for smaller and larger production quantities
— a high speed, Fully Automatic model produces up to 2000 units per hour.

If you want to efficiently automate your semiconductor production — it will pay you to consult
Kahle first. Kahle will design a semiconductor production machine to solve any requirement.
There’s no risk involved . . . every machine is tested to customer satisfaction before shipment.
Learn why Kahle machinery is used by more and more semiconductor manufacturers. Write today.

= ENGINEERING
COMPANY

GENERAL OFFICES: PLANTS:
1310 SEVENTH STREET SEVENTH STREET. NORTH BERGEN, N. J.
NORTH BERGEN, N..J. HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT
FOR ALL INDUSTRIAL APPLICATIONS
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INDUSTRY REPORT— Contirived

to use the data. Now, it feeds the
tape into its own computing sys-
tem, makes a reproduction and
sends back the master tape.

A Social Security spokesman
said several other large employers
are expected to join the program
and that the agency wants as
many participants as it can get.

» Who — General Electric, IBM
and Consolidated Edison Company
of New York are sending their
employee payroll records to Balti-
more on reels of tape rather than
on piles of paper forms. The New
York Power Company already had
an IBM 705 handling its payroll
and other financial records. It was
only one more step to have the
computer record employees’ names,
social security number, amount of
taxable ages and other pertinent
data on tape for this quarter.

» Postman—Envisioning a five-to-
ten-year transition to electronics,
the Post Office Department, in
conjunction with the National Bu-

reau of Standards, has been ex-
perimenting in various cities with
electronic sorting machines. One
such sorter, called trans-orma,
under test at Silver Spring, Md.,
can sort 15,000 letters an hour
into 300 chutes.

At Chicago, a five-year, $40-mil-
lion modernization and automation
program is under way. Sixty-six
miles of electronically controlled
conveyors are being installed.

» Billion billion — A mechanical
blackboard that erases itself au-
tomatically to find the best of 2-
billion-billion possible answers to
a problem has been developed at
the University of Michigan.

Called MITAB, for Michigan
Transportation and Assignment
Blackboard, the $5,000 device pro-
vides short cuts in 20 minutes to
answers that would take a big
electronic computer years to work
out the long way.

Properly, it cannot be called a
computer because it cannot re-
member instructions. It can be

directed, however, to add, subtract
and perform other functions.

» Use—The device has potential
as a research and instructional
tool. Its face is made up of 400
indicators arranged in 20 by
20 matrix, 800 lights and 400
switches. Each indicator registers
from zero to ten.

» Example—If the rows represent
the machines available for jobs in
a factory and the columns the
various jobs to be done, the indi-
cators can be set to show the cost
of each job on each machine.

With 20 jobs and 20 machines
there are 2,432,902,008,176,640,000
possible ways to assign the jobs.
The problem is to find the best
arrangement—the least total cost,
the fastest operating time or some
other criterion. It is possible to
add and subtract from rows and
columns and perform other mathe-
matical tricks to arrive at the so-
lution in minutes. Thus, shown
the way, a computer could then
solve the original problem.

E s
|- "

OVERSIZE ROLLS of magnetic tape will not be here long before slitting and packaging
at 3M plant, as demand rises steadily and . . .

Magnetic Tape Comes To Life

Originally audio medium, it now
advances on many fronts
beyond the sound sphere

WITH VOLUME OF AUDIO tape re-
corder sales now exceeding $100

16

million annually and raw tape sales
for all uses approaching $12 million
per year, informed sources in the
tape industry look for their largest
sales increases in the industrial
field.

While recording equipment for
instrumentation, automation, tele-
metering, computers and other
types of data processing represents
only about ten percent of the mar-
ket, the tape consumed by such
devices accounts for about one
third of the total sales of the mag-
netic ribbons.

Although there has been some
resistance in business to data-proe-
essing equipment using magnetic
materials (If somebody accident-
ally erases a roll of tape we're
ruined!), tape is nonetheless stead-
ily supplanting punched-card in-
formation carriers. With the cost
for a square foot of office or fac-
tory space showing no signs of
going down, the fact that a 7-inch
reel of tape can store as much in-
formation as a cubed stack of
punched cards measuring a yard in
each direction becomes a potent
sales argument.

» Video—While industrial appli-
(Continved on page 20)
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..the Standard
of the Industry

...for Capacitance and Dissipation-Factor Measurements is the
G-R Type 716-C Capacitance Bridge. This instrument is used the world over for the accurate
measurement of these characteristics and their change with frequency, temperature, and humid-
ity. In addition to the measurement of all types of capacitors and dielectric properties of insulat-
ing materials, the Bridge is capable of measuring resistance and parallel capacitance of high-
valued resistors, up to several thousand megohms; inductance and storage factor of inductors,
up to several thousand henrys; characteristics of electrolytes, and many other impedances

by substitution measurements. Type 716-CM Capacitance Bridge

in Walnut Cabinet, $600
716-CR Relay Rack Model,

Direct Reading
Measurements

$565

Substitution
Measurements

100 uf 10 115 uf 3t 1 ke
Capaciance 100 st 0 1150 st a1 100,
8 10ke, and 100 ke

0.1 wut to 1050 uuf with internal standard:
to | uf and higher with external standards

+0.1% [ uut imes

of tull scale for each range

Accuracy multiplier setti .
plier setting (1~1000)}:
c;%:%']‘:gsce better than +0.2%

+0.2% or £2 uul. whichever 1s larger;
+0.19 or £0.8 put
using correction chart on panel

40.19 or 202 uputf with worm calibration

available at $50 extra charge

Dissipation Factor 0.56 times ratio of standard capacitance with

0.00002 to 0 56 unknown disconnected, to capacitance
of unkngwn
Accuracy 0.0005 or 2%
Disstpation Factor of dial veadmg,ﬂ %0':'00005‘07 2% |
Readings whichever is larger of change in dissipation factor observed

Accuracies given hold from 30 c to 300 ke
for use between 0.5 Mc and 3 Mc
Type 716-CMS1, $580  Type 716-CRS1, $545

Also available are oscillators, null detectors, filters, and a
dielectric sample holder for measurement of solid materials.

Write For Complete Information

DISCAPS, manufactured by Radio MMaterials Corporat on, mee: th2 tighes: s asdards fo
ceramic capacitors. Every unit is tested for acceptable power faor, capacity, ard leakage
resistance with the aid of the fines: measuring instrumr 2nts of tads kind . . . tae G-R Type
716-C Capacitance Bridge for high-dieleztric materials Type 722 Frecisicn Casazitor with
warm-correction for iow-dielectric materials. Capacitance mesturzments by sibstitution
mathods give accuracies of the order of 0.1%. The G-R Type 163 -2 Test Fixtue «liminates
the effects of “lead” capacitance.

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. 1150 York Road, Abington, Pa. PHILADELPHIA

1182 Los Altos Ave., Los Altes, Calif. SAN FRANCISCO 6605 W. North Ave,, Oak Park, Ill. CHICAGO
In CANADA: 99 Floral Parkway, TORONTO 15

Aill G-R Products
are now covered by a

2- Year Warranty

1600 N. Seward S5t. LOS AMWGELES 38




NOW, in the JETEC 30 package

both Silicon and Germanium, including NEW AUDIO

FUSION ALLOY

TRANSISTORS

e e T e e R ST |

Raytheon presents the well rounded range of Transistors
charted on the opposite page. This covers not only the full
complement of JETEC 30 Transistors but others including
| A .
several in an extremely small package.

All of these Transistors are made by the Raytheon-perfected T——
fusion-alloy process that assures superior electrical performance and

supreme reliability; life tests aggregating over 20,000,000 transistor
hours show less than one open per 800,000 hours, and no shorts!

RAYTHEON TRANSISTORS

for superior reliability . . . superior performance
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RAYTHEON
AUDIO
TRANSISTORS
Temperature Range
—65°Cto +85°C

RAYTHEON
AUDIO OUTPUT
TRANSISTORS
Temperature Range
—65°C to +85°C

’

I O O o . T U B A -~ S
Volts wA uh db °C/mw

2N63 A — Amplifier | 22 22 20 15 39 0.59
2N641 A = Amplifier | 15 45 20 15 a1 0.59
2N651 A = Amplifier | 12 90 20 15 42 0.59
2N130A B 2N130 Amplifier 22 22 20 15 39 0.59
2N131A g | 2N131 | Amplifier | 15 45 20 15 a1 0.59
2N132A B | 2N132 | Amplifier | 12 30 20 15 44 0.59
2N133A g | 2n133 | KQwNoise| ¢ 50 20 15 40 0.59
2N362 C — AF Driver 22.5 90 25 20 43 0.36
2N363 ¢ — AF Driver | 22,5 a5 25 20 40 0.36

Low Noise

2N422 c | 2N133 | b max | 225 50 25 20 40 0.36
CK754 B = High Gain | 10 300 5 10 42 0.59

tAvailable to Signhal Corps specification

#

Vee Teo ™ P Gai P Output Diss.
Type Case [ Supersedes maxg Beta max. g“a’“ Classol‘:ler (?ll:ss B Claszv;\er I:ZIK:;S B C‘;:?f'

Volts uh uh db db mw mw °C/mw
2N1388B B | 2N138A | 12 30 20 15 37 26-31 20 50 0.59
2N359 C | 2N138A | 22.5 100 25 50* 37 33 50 500 0.36
2N360 C | 2N138A | 22.5 70 25 50* 34 30 50 500 0.36
2N361 C | 2N138A | 22.5 40 25 50* 30 30 50 500 0.36

*Icco = (Brev. -+ 1) Ico

l ircui Vee P Gai C Di

i Type C2Eg Supersedes CUlgglég max. | faco Cc [at 4550::r aT;Mc Goa[:: C(::?f
! RAYTHEON Volts Mc nuf db db db °C/mw
. RADIO FREQUENCY| 2N413 C | 2N111/CK759 Oscillator | —-15 | 3 | 12av. | — = — | 0.4
: 2N413A | C | 2N111A/CK759A | IFAmpl. | -15 | 3 | 1242 | 32 = — | 04
TRANSISTORS 2N414 ¢ | 2N112/CK760 Converter | 15 | 5| 12av. | — — | 26| 04

Temperature Range 2N414A | C | 2N112A/CK760A | IF Ampl. 15| 51242 | 35 = — | 04

: A 2N415 C | 2N271/CK766 Converter | —-10 | 10 | 12av. | — — | 30 | 0.4

—65°Cto +85°C 2N415A | C | 2N271A/CK766A | IF Ampl. | —10 | 10 | 12+2 | 39 = — | o4

2N416 C 1 2N113 Gen. Purp.| —10 | 10 | 12av. — 18 — 0.4

2N417 c | 2N114 Gen. Purp.| —10 | 20 | 12av. | — 25 — | 04

For above eight types I, = —200 mA max.

hfes hfez Grounded Emitter Switching Data atIc = —50 mA Diss.

Vee faco — = igntt o

RAYTHEON * Type | Case | max. b | Somng| Dyt | B | S Tt Coef

COMPUTER Voits Mc mA us us Hs °C/mw

TRANSISTORS 2N425 c| —20 4 30 18 5.0 0.5 0.25 0.3 0.4

T ture R 2N426 c| -18 6 40 24 3.3 0.5 0.25 0.3 0.4

M iy 2N427 | ¢ | —15 | 11 55 30 25 04 | 025 | 03 0.4

—65°Cto +85°C 2N428 & | =12 17 80 40 1.7 0.1 0.25 0.3 0.4

For above four types . .. I, = —400 mA max.; Zg; = 1.5 ohms for I, of 100 mA

RAYTHEON Type | Case [ Supersedes | geta | Io Teo n, Ce faco | Faer | Goot
SILICON A A ohms | Kilohms |  wuf Ke |db(max) | “C/mw

TRANSISTORS 2N327 | C | CK790 | 14 | 0.005 | 0.005 | 1200 500 35 200 30 0.4

Temperature Range 2N328 | C | CK791 | 25| 0.005 | 0.005 | 1400 500 35 350 30 0.4

k. A 3 2N329 | C = 50 | 0.005 | 0.005 | 1500 500 35 500 30 0.4

—65°C to +160°C 2N330 | C | CK793 | 18 | 0.005 | 0.005 | 1300 500 35 250 15 0.4

Evcollence irs Elackionics
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All ratings on this page

Write Dat h
rite for Data Sheets taken at 25°C.

on individual types for

complete ratings and g A 8 C Dissipation coefficients
test conditions., i ! ol || shown are for free air.
!; . ACTUAL % 1 All are hermetically sealed.
bi i

& g

SEMICONDUCTOR DIVISION

Silicon and Germanium Diodes and Transistors e« Silicon Rectifiers
NEWTON, MASS.: 55 Chapel St., Blgelow 4-7500 « NEW YORK: 589 Fifth Ave., PLaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park, TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Bivd., NOrmandy 5-4221
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NOUSTRY REPORT— Cantinued

cations are expected to show the
greatest growth spurt in the next
few years, expansion in other areas
continues apace. Video tape is now
a commercial reality with Ampex
in production and at least two other
prototypes, by RCA and Bing
Crosby Enterprises, have been
demonstrated. RCA is reported to
be aiming at the home-instrument
market, while the Bing Crosby ef-
forts have been taken over by tape-
makers Minnesota Mining & Manu-
facturing. Further consolidation in
this direction has seen the pur-
chase by Ampex of a minority in-
terest in Orradio, another tape
producer.

> Stereo—Major breakthrough in
the home field is expected this year,
with most or all of the important
phonograph record compavies due
to plunge into the stereo recorded
tape field. Although stereo tapes
have been available for several
yvears, all of the producers have
been small operators with the ex-

ception of RCA Victor.

Now Mercury, followed closely by
Capitol and Columbia, has intro-
duced a stereo tape line. This
leaves Decca as the major holdout,
at the present time.

The stereo disk is also definitely
contemplated in the record indus-
try, but it is unlikely that its intro-
duction to the consumer market
will be seen this year.

» Photo, too—Although most mag-
netic recording business activity is
centered around electronics manu-
facturers, it is interesting to note
the movement into the field by
names better known for photo-
graphic products. These include
Bell and Howell, Berndt-Bach, Fed-
eral Mfg. and Eng., Stancil-Hoff-
man, Wollensak and Revere Camera.
Eastman Kodak, which has been
supplying plastic stock for tape
base material for several years, is
now reported to be on the vergs of
coating it as well and marketing
the finished product.

o M

TUBES make missiles (left) and radioactive partsas . . .

Controls Speed Defense Work

ELECTRONIC machine-tool controls
are finding more applications in the
atomic energy and air defense pro-
gram. A numerically controlled
milling machine designel by Bendix
for Martin Aviation (ELECTRONICS,
Feb. 1956, p 122) is now being in-
stalled for production work on the
Matador missile and P6M jet sea-
plane,

» Tape Control-—Use of tape-re-
corded machining instructions per-
mits quick change-over in produc-
tion and faster production on new

. 20

operations since templates and
hand-made models are not required
before production can start.

» Lathe Control— A control Sys-
tem developed by Lear, Inc. for use
in a General Electric plant for ma-
chining radioactive materials em-
ploys three servo systems to control
a hand lathe from a distance. The
system is sensitive to one-quarter
degree change in position and ecan
hold normal machining tolerances
with remote operator behind shield-
ing.

Devices Advance
British Electronics

Mail is sorted;
hearts are sounded;

and life is sustained

NEWS FROM BRITAIN indicates that
electronic aids are keeping pace on
several fronts. Recent developments
in diverse fields point up the wide-
spread use of the electronic art for
practical applications.

» Sorting Mail-—Twenty electronic
letter sorters, developed by the
British Post Office, will soon ease
mail-sorting tasks in England. Let-
ters of various mixed sizes pass
across a window and an operator,
sitting in front of one of the ma-
chines, presses one of twenty-four
keys according to a memorized
combination.

The letter is conveyed on roller
tracks by an electronically-con-
trolled memory to be correctly
pigeon-holed for its destination.

» Bulk — Another machine segre-
gates letters and packages. Mail is
tipped into a loading hopper and
carried by a conveyor band to a
segregator drum. Thin letters slip
through the hinged flaps which
make up the outside of the drum,
on to a conveyor below. Bulk can-
not pass through the flaps and
emerge ready for hand stamping.

> Postal Orders—An electrically-
driven machine for counting postal
orders, now in an experimental
stage, can handle up to 300,000
postal orders a day. It occupies
little more space than a typewriter.

» Sounding Hearts—Three British
medical men have collaborated in
designing a stethoscope which am-
plifies sounds and shuts out un-
wanted noise. Based on the prin-
ciple that all sounds have a certain
frequency, a doctor manipulates
two controls so that only sounds
of a particular frequency are car-
ried to ear pieces. With this stetho-
scope, a doctor can, for example,
listen to the heart of a poliomyelitis
patient in an iron lung while the

{Continued on page 22)

September 1, 1957 — ELECTRONICS



Barry’s

— with this extra

vibration isolation that adds

reliability to your design.

We designed for lower cost —
and developed a better mount for
MIL-C-172B. Even at 10° inclina-
tion, the new Model L44 Mount
performs effectively. And its other
characteristics, too, far exceed re-
quirements of MIL-C-172B.

The basically simple and versatile
construction of this new isolator lets
us match characteristics to your
specification. Your design now gains
added reliability with a mount that
more than satisfies MIL-C-172B —
and at low cost.

Extra-low transmissibility
and low natural frequency

_ Transmisstbifity for ML size 1 Barry
L0” “ount L44-BA 3 under 6 Ib. load,

£ F excitad at 60 mils input normal to
1| {\\ ’&’7. — maunting planeof base mounted |
~ 51 \\ ?P% equxprﬂenl
! o — =
= \ %
z | M " ALLOWED UNDER MIL C 1728

2 operated honzontally s,
! |

TRANSMIS

RS :I.\,.wnh 10 1t
~
1 _—

(5

02

] -
5 10 20

FREQal?ENCV 0 0
This low transmissibility — be-
low 2 at resonance in all load ranges
— is a major advantage of the Mod-
el L44 isolator. It accommodates
high-amplitude inputs, even at reso-
nance, without snubbing. Typical
isolation at 10° inclination is also
shown above.
Very low rocking modes
In base-mounted systems, trans-
missibility of rocking modes under
horizontal vibration is reduced to
the point where they are indiscern-
ible. This is due to the combination

CONTROLS

iHNCORPORATED

707 PLEASANT STREET,
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New “Lo” Mount
Meets MIL-C-172B at low cost

- Core — aluminum
_-Snubber — GRS

_-Auxitiary load & damping spring
e — stainless steel

7 Damper — Barry “K" compound
- Damper spring — stainless gteel

Load-carrying spring
.~ stainless steel

! ;Cup & base plate — aluminurm

| See how this new damping system
helps your design.

MiL-size 1 “Lo” Mount shown 1%z times actual size

of inherently low ratio of horizontal-
to-vertical stiffness plus horizontal
self-centering friction damping.

For center-of-gravity designs

Independent horizontal damping
makes the “Lo” mount especially
suited for installation in the plane

T T T
Transmissibility for MIL size 1 Barry
L0 Mount, 144 BA 3under 12 1b load,
___ center of gravity mounted and exaited —
atong, sm\m axs

=5 2
= ~_ % !
2 <% _ALLUWED UNDER MILC 1728
=k N\ T~ |
= N o -
Z | ~ Input 20 mils -
= ) -~
£, Input 128 nm)\‘ [ -
o ™~
~
~
T—
02 —
01
5 W J0 EN 50
FREQUENCY

of center-of-gravity of the equip-

ment. The natural frequency of the

system shown above is below 5 cps.

ESTERN DIV, BURBANK, CAL.

. (BARRY @
. ————e—— / —

SALES REPRESENTATIVES
~INALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

Circle 10 Readers Service Card

Controllable characteristics

These exceptional characteristics
result from the unique Barry spring
and friction-damping design pic-
tured above. And these character-
istics can be controlled to give high
performance with a wide variety of
equipment. Horizontal and vertical
damping can be controlled inde-
pendently. Special versions of the
“Lo” mount will control transmis-
sibility at resonance for a given
input . . . or handle very high-ampli-
tude inputs at resonance without
snubbing.

Physical characteristics

The L44 Mount is dimensionally
interchangeable with MIL size 1
isolators. It is available in 7 load
ranges from 0.25 to 10 pounds per
mount in long- and short-core mod-
els. Tt meets all environmental as
well as vibration requirements of
Procedure I, MIL-E-5272A. Tem-
perature range is —85F to 250F.
Weight is 1Y2 ounces per mount.

Write today for data sheet 57-05
Buarry's new Western Division,
in Burbank, California, offers
fast, on-the-spot design and pro-
totype service, and production
of special systems.
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INDUSTRY REPORT— Continued

latter is operating.

The brain of the instrument, con-
tained in a compact box weighing
only 18 ounces, is suspended from
the neck. Two sets of ear pieces
can be used simultaneously, and a
tape recorder and a loud-speaker
can also be connected. This last
feature has an obvious value for
teaching purposes. A special miecro-
phone conveys only wanted sounds.
The instrument is produced by Air-
sonic Ltd., London.

» Sustaining Life — An apparatus
for coaxing new-born babies to
breathe is in regular use at the
Royal Maternity and Women’s Hos-
pital in Glasgow, Scotland. The
electronic respirator is actually
controlled by the infant. When the
baby makes an effort to breathe, a
small pressure change in his face
mask operates a sensitive trigger
valve and brings an electronic con-
troller into operation.

The original impulse supplied by
the baby is amplified and used to
open a valve connected to an air or
oxygen cylinder.

FCC Actions

» Cracks down on vessels under the jurisdiction of
the Communications Act without radiotelephone in-
stallations. FCC will fine such vessels $500. Each day
of navigation without radiotelephone constitutes a
separate offense. In addition, the master of the vessel
is fined $100 for failure to enforce or comply with
the Communications Act

> Permits West Coast Telephone Company to file
comments in Commission’s study of the portion of
the spectrum at and above 890 me, even though filing
date has passed

»Studies a switch in elass B f-m allocations. Tt may
give chanmel 281 to Cineinnati, Ohio, after removing

channel 278 from Cineinnati and aszigning it io Mid-
dletown, Ohio

P Grants RCA Communcations permission to set up
rates and vegulations for 45-wpm printer subchannels
between the United States and Switzerland

® Announces the appoiniment of Irving Brownstein
a8 Chief of the Law, BEnfordement and Procodures
Office of the Bafety and Special Radio Services Bureaw,
Brownstein succesds Douglas Anello, who resigned

e e I LA U - VG

PANIC ALARM plugs in wall, buzzes
when | . .

Cold Cathode

Signals Disaster

IF the Federal Civil Defense Ad-
ministration has its way every
home and office in the United States
will have a small electronic device
as an alarm for major disasters.

22

Toward this end the FCDA gave
a $25,958 research and development
contract to Midwest Research In-
stitute, Kansas City, Mo. a year
ago.

The result is expected to be
tested on a wide scale in the next
few months. It is called a National
Emergency Alarm Repeater, nick-
named NEAR. About the size of
a table model cigarette lighter, it
is plugged into any 110-volt outlet.
When the local panic button, lo-
cated in a local Civil Defense Of-
fice, is pressed, a controlled 240-
cycle signal is sent over power
lines. This triggers the receiver,
initiating a loud buzz. The device
contains a capacitor and coil in
series and one cold cathode gas
tube.

The FCDA is considering other
electronic devices to do a similar
job. One would be an automatic
relay that would turn on radios
remotely.

Utilities Eye
Microwave Channels

Statistical microwave survey
establishes reasonable basis
for power utilities usage

ANSWERS to a questionnaire sent
to 310 electric, gas, steam and
water utilities operations indicate
the extent and usage of microwave
systems by such companies. The
survey was conducted by L. E.
Ludekens, National Committee for
Utilities Radio representative on
the Operational Fixed Microwave
Council.

» Extent—The report shows that
as of April 1, 1957, there are 86
licensees in the Power Radio Serv-
ice, having 1,028 microwave trans-
mitters authorized in the three as-

(Con?inued. on page 24)
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NEW RAYTHEON SAHGWA
RELIABLE VIDEO PENTODE

Here is Raytheon’s radically new and improved version of the
popular 6AH6 for military and severe environmental use in radar,
communications, computers and instruments. It embodies
manufacturing and quality control techniques above
and beyond military requirements.

features -*- LOW INTERFACE RESISTANCE

with strict controls on interface formation during life

LONG LIFE
duplicating that of the well-known 6ANSWA

% NO PULSE OVERSHOOT

% 9000umhos TRANSCONDUCTANCE

Ef=6.3v Ep=300v  Ec;=150v
It =0.45A Ilp=10mA I, =2.5mA

—%— ALL MILITARY RELIABLE TUBE SPECIFICATIONS

including: Shock Stability Life
Fatigue Survival Rate Life
Interface Life Heater Cycling Life
High Temperature Life Noise and Microphonics
s P Ec l A L T U B E D I v I s l o N NEWTON, MASS.: 55 Chapel St. «  Blgelow 4-7500
NEW YORK: 589 Fifth Ave. . PLaza 9-3300

CHICABD: 9501 Grand Ave., Franklin Park  TUxedo 9-5400
RELIABLE MINIATURE AND SUBMIMIATURE TUBES - VOLTAGE REFERENCE TUBES L0S ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221

YOLTAGE REGULATOR TUBES . PENCIL TUBES - MUCLEOMIEC TUBES
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INDUSTRY REPORT —Co

signable frequency bands. In all,
there are 13,700 radio-frequency
route miles with transmitters
located at 513 stations.

There are now in use over 41,000
voice circuit miles and approxi-
mately 69,000 circuit miles of com-
bined voice, telemetering, super-
visory control, relaying and other
forms of transferred intelligence.
The utilities now have constructed
what might be called their main
route microwave system, and are
presently installing numerous spe-
cialized and wayside channels.

Response to the NCUR question-
naires indicates 72 equivalent voice
circuits, as a present maximum for
any one radio frequency path, and
a statistical average of 10 equiva-
lent voice channels for an average
microwave path. On the subject
of Mobile Radio Service repeat-
control microwave stations; in the
960-mc band there are a total of
162 transmitters, with 24, or 19
percent, used for repeat-control. In
the 2,000-mc band, there are 434
transmitters, with 8, or 2 percent,
used for repeat-control. In the
6,700-mc band, there are 948 trans-
mitters, with 11, 1 percent, used
for repeat-control operations.

» Trends — Analysis of existing
microwave systems indicates that
the major portion of the multiplex
channelizing is represented in con-
ventional voice circuits. However,
recent trends indicate there will be
a greater increase in installations
involving high-speed protective re-
laying, area load frequency control,
and various forms of computer and
high speed business machine op-
erations. There is also an indica-
tion that there will be a limited
need for specialized television ap-
plications using both wide band
and narrow band video circuits.
Comments on future applications
definitely indicate a practical need
for incidental control and alarm
indication operations in the Mobile
Service vhf frequency spectrum.

» Council—The Operational Fixed
Microwave Council is primarily a
microwave system recording and
fact-finding agency for applicants
in the Safety and Special Services.
It keeps books on current and pro-
posed microwave communication

24

systems and advises prospective
microwave users of interference
potentials. As of May 1, 1957, there
were 3,012 operational fixed micro-
wave beams being used or proposed
in the United States.

Japanese Firms May
Make U.S. Radios

A JAPANESE government source
says the Ministry of International
Trade and Industry expects to re-
ceive a formal proposal from a
major U.S. manufacturer for the
production of American radios in
Japan. The radios would be for
export to Southeast Asia and Latin
America.

» Plan—Under the plan, leading
Japanese manufacturers now re-
ceiving technical assistance from

Tube Tunes
Radar Instantly

Helitron tube, displayed by its inventor
D. A. Watkins and his assistant G.
Wada. Tube is purported to be a ma-
for improvement over the backward
wave oscillator and costs about half as
much to produce. Operating frequen-
cies range from 200 to 10,000 mc.
Tube is voltage tuned and a two-to-one
change in voltage causes a two-to-one
change in frequency. Development was
done at Stanford University

the U. 8. company will produce the
radios, which would be bought and
trademarked by the firm before
shipment. At least ten Japanese
firms are believed to be involved.

If the Japanese government ap-
proves the plan, subcontracts will
probably be made with each firm
according to production capacity.

It is believed that the U.S. com-
pany involved may also seek con-
tracts for production of television
sets, phonographs and other prod-
ucts. Japan’s decision, if a formal
proposal is submitted, is said to
hinge on whether the proposed
exports will interfere with the ex-
ports of Japanese items of a sim-
ilar type.

Financial Roundup

SIXTEEN out of 18 firms whose
earnings were compared in this
month’s Financial Roundup showed
improved earnings in 1957 over
comparable 1956 periods.

Only one of the 18 lost money in
its latest reporting period. Five
companies reported losses in com-
parable veriods, last year.

A more detailed analysis of 32
companies that recently reported
six months earnings, printed in the
August 20 Business Edition, also
showed improved earnings.

Net Profit

Company 1957 1956
ACE Industries

IZm .......... $9,818,000 $8,593,000
Advance Indus-

tries 9m.... ... 113,338 567,758+
Barry Controls

m ..., 130,148 108,486
Allen B. Du Mont

¢« B 997,900%* 484,000*
Hoffman Electron-

ics 6m......... 864,299 783,972
General Cable

11 0 5000000060 6,521,270 5,491,047
Laboratory for

Electronies 12m 85,000 985,000*
W. L. Maxson

Lol A B0 00006 191,378 329,151*
Muter Corp 6m... 152,352 79,721
Otis Elevator 6m. 6,427,000 5,709,718
Packard-Bell 9m. 463.120 487,847
Robertshaw Ful-

ton Controls 6m 2,553,029 1,959,098
Storer Broadcast-

ing 6m........ 4,429,484 2,845,445
Topp TIndustries

12 m.......... 466,796 92,062
Van Norman In-

dustries 6m.... 433,153 396,645
Webcor Inec 6m. .. 504,000 235,000%
Vitro Corp. of

America 6m.... 774,333 263,729
Westinghouse

m ........... 30,615,000 11,713,000*

(Continved on page 26)
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MISSILE AND RADAR

Perkin has developed Magnetic Amplifier Regulated DC Power Supplies
for missile launching and check-out, with ratings of 30, 50, 100, 200,
300, 400, 500 amperes and above. The unit shown here is a 24-32V,
DC @ 100 amp. unit, 19” rack panel mount, with a regulation of +%%
over the range of 24-32 volts. There are provisions for remote operation
and sensing. Perkin ground power supplies are now being used in the
Thor, Atlas, Bomarc, Vanguard and other missile programs.

Perkin has designed and manufactured over 6,000 units operating in
Military and Commercial Radar Systems. 6, 7, 8, 9, 10 KV and other
ratings can be designed for your specific mechanical and space configu-
rations. Typical 6KV specifications are: AC Input—100-120V, 380-420
CPS, single phase; DC Output—6KV, +5% @ 100 microamperes;
Temperature Range — —55°C to +125°C @ 50,000 feet altitudes and
above. Weight— 2" lbs.; no tubes or moving parts.

Perkin airborne power supplies more than meet both military specifica-
tions MIL-E-5272A and MIL-C-7115. The use of silicon rectifiers pro-
vide a much more compact package with higher efficiency ratings and
longer life expectancy. The unit illustrated provides 27.5 volts DC

26 to 30 volt range), 20 amperes continuous duty. The input is
115,200V AC, 3 phase; frequency range 400 CPS +6 CPS. The regu-
lation is less than -+ 0.5 volts.

RADAR-=GROUND

Hundreds of Perkin Ground Radar Systems are in operation through-
out the country. Built to specifications MIL-E-4158, this unit was con-
servatively designed and will operate at 150% load continuously without
dainage to the unit. Specifications are: AC Input—120/208V +10%,
3 ghase. 60 cycle =2 CPS, 4 wire system; DC Output —24-32V @
100 amps.; Regulation — +1%% (for any combination of line and load
changes); Ripple —1% RMS or less.

r——————— =3
(.5““: ‘}_\_\ | For a prompt replt{ on Iz'ou(;— applicat}l;onl,( vz'r‘i/te or wire ]

P a : . FACTORY on your letterhead ... or chec ) coupon
f.‘( \:‘_ Other Standard Perkin Products Include: | below, specifying information desired. I
§;‘ PERELS ;’{‘ e Laboratory DC Power Supplies ® Pulse Generators | PERKIN ENGINEERING CORPORATION !
W N and AC Line Regulators e Servo Controls | 345 Kansas St., El Segundo, California |
\i\‘ é,i’{ e DC-DC and DC-AC Static Inverters Transistorized B+ and | Please send further data on power supplies for: |
Wy 4 © Magnetic Amplifiers Heavy Duty Power Supplies | MISSILE—-GROUND [] RADAR—GROUND [] |

MISSILE — AIRBORNE [] RADAR — AIRBORNE []

|

PERKIN ENGINEERING CORPORATION | Other Power Supplies rated at Volts, Amps. |
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA + OREGON 8-7215 | Name |
immediate delivery on standard models available from factory and: | Title |
New York Area Oftice: Sales and Warehousing: 1060 Broad Street | Compan |
Newark 2, New Jersey * MArket 3-1454 I pany |
New England Area Office: 46 Amesbury, Lawrence, Massachusetts » MUrdock 3-3252 | Address |
Chicago Area: 5218 W. Diversey Ave. » Chicago, lllinois « PAlisade 5-6824 i City State |
Sales offices in principal cities throughout the country. | Phone Ext. ]
Ja e o e e e S e o e e S o o S o S e S S |

~

For further data return above coupon.
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INDUSTRY REPORT — Continved

Models Mean Business

Market looks good
for firms that make
training-aid devices

Two scaled ship-models, now plow-
ing through the waters of a 20-
foot-square tank at Northwestern
University, may be the forerunners
of a subhstantial business in elec-
tronic equipment sales.

Devised by engineers at Naval
Training Device Center, where de-
velopment contracts amounting to
$25 to $30 million a year are let,
the precisely-scaled models react
sufficiently like full-scale ships to
be a valuable and inexpensive train-
ing aid. Technical details and cir-
cuits are described on p. 172, this
issue.

» Operation—Characteristics such
as response to the helm, response
to the engine telegraph, accelera-
tion and deceleration have time lags
similar to those of the full-scale
ship.

» Business — Prototype was built
by Teletronic Lab. Gardner Dis-
plays was prime contractor for
four AK’s and four DE’s. Elec-
tronic equipment transmitter, am-
plifiers and receivers was subcon-
tracted from Fenske, Fedrick and
Miller. Cost of electronic equip-
ment for one complete set: about
$3,000.

Link has made one 7-ft. sub-
marine now in use at New London,
Conn.

Market potential for ships looks
good: ROTC units at all universi-
ties, Officers’ Candidate Schools,
the several hundred Reserve Train-
ing Centers, Fleet Training Cen-
ters, Coast Guard, Army, Merchant
Marine, NATO countries and pri-
vate training centers for yacht
owners.

Industry Shorts

» British radio equipment exports
of $63.6 million in the first six
months of 1957 show a 10-percent
increase over the same period last

26

Meetings Ahead

Aug. 28-Sept. 7: National Radio
and Television Exhibition,
Earls Court, London.

Sept. 4-6: Special Tech. Confer-
ence On Magnetic Amplifiers,
Penn Sheraton Hotel, IRE,
AIEE, Pittsburgh, Pa.

Sept. 7-13: Twelfth Annual
Conference Instrument-Auto-
mation Conference, Cleveland
Auditorium, Cleveland, Ohio.

Sept. 17-18: National Technical
Meeting on Machine Tool
Automation, RETMA, AIA,
NEMA, NMTBA, Ambassador
Hotel, Los Angeles, Calif.

Sept. 23-25: Standards Engi-
neers Society, Sixth Annual
Meeting, Hotel Commodore,
N. Y. C.

Sept. 24-25: Sixth Annual Con-
ference On Industrial Elec-
tronics, IRE, ATEE, Morrison
Hotel, Chicago, Il

Oct. 7-9: National Electronies
Conference, IRE, AIEE,
RETMA, SMPTE, Hotel Sher-
man, Chicago.

Oct. 7-11: -American Institute
of Electrical Engineers, Fall
general meeting, Chicago, Il

N 14
Oct. 9-11: Fourth Apuual Sym-
posium on High Vacuum
Technology, Committee On
Vacuum Techniques, Hotel
Somerset, Boston, Mass.

Oct. 9-12:
Society,

Audio Engineering
1957 Convention,

year. Biggest jump has been made
by sound reproducing equipment,
with hi-fi exports at $14.4 million
for the first six months, up 30 per-
cent over last year.

» Ionosphere begins 50 miles
above the earth and may extend
6,000 to 20,000 miles up instead of
200 as previously believed, says
R. A. Heliwell, professor at Stan-
ford University.

> Scotland tv will extend to more
than three million people in August
when the new Independent Televi-
sion Authority station opens at
Black Hill, Lanarkshire.

» British Government tv license

N. Y. Trade Show Building,
N. Y. C.

Oct. 16-18: American Institute
of Electrical Engineers, Con-
ference on Computers in Con-
trol, Chalfonte-Haddon Hall
Hotels, Atlantic City, N. J.

Oct. 16-18: IRE Canadian con-
vention Automotive Building,
Exhibition Park, Toronto,
Canada.

Oct. 21-26: Institution of Radio
Engineers Australia, annual
convention, IRE, Hotel Aus-
tralia, Sydney, Australia.

Oct. 21-26: International Con-
ference on Ultra High Fre-
quency Circuits and Antennas,
Societe Des Radioelectriciencs,
Paris, France.

Oct. 31-Nov. 1: Professional
Group on Nuclear Science,
fourth annual meeting, Henry

Hudson Hotel, New York,
N. Y.

Oct. 31-Nov. 1: 1957 Electron
Devices Meeting, PGED,

Shoreham Hotel, Washington,
D. C. :

Nov. 2-10: 1957 International
Congress of Measuring In-
strumentation and Automa-
tion, Interkama, Dusseldorf,
Germany.

Nov. 4-6: Third Annual Sym-
posium on Aeronautical Com-
munications, PGCS, Hotel
Utica, Utica, N. Y.

now costs $11.20 per year, radio
license remains at $2.50 per year.
BBC gets $7.19 of tv tab, $2.18 of
radio tab; Post Office and Treasury
divide remainder.

» AEC’s Hanford Operations will
install a 17-mile two-terminal
multi-channel microwave communi-
cations system at Richland, Wash.

» Total U.S. electronics exports
for the first five months of 1957
were about $665,000 above the fig-
ure for the comparable period last
vear. This year’s January-May ex-
ports amounted to $125415,574
compared to $124,751,521 in the
same period last year.
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LAY

Noise Figure Measurement
10-3,000 mc

Mega-Node Sr.

o Absolutely no modulation on noise output
e Built-in stability

e Longer life on noise diode

e Ease of operation due to front panel design
o All power supplies regulated

A calibrated random noise source providing an output from
10-3,000 mc, the Mega-Node Sr. may be used to measure
noise figure and receiver gain and for the indirect calibra-
tion of standard signal sources.

At the lower end of the frequency, range noise figure may
be obtained directly from the meter. For greater accuracy
at higher frequencies, corrections for diode transit time
and termination mismatch are available from charts sup-
plied with each instrument.

SPECIFICATIONS

Frequency Range: 10 mc to 3,000 mc

Output Impedance: 50 ohms unbalanced into Type N Connector
Noise Figure Range: 0 to 20 db

Filament Voltage Supply: From regulated supply

Meter Calibration: Linear in db noise figure; logarithmic in
D.C.M.A.

Fuse Protection: One Type 3AG, 2 amps
Tubes: 1 Eclipse Pioneer TT1 Diode

Power Supply Source: 117 Watts =10% 60 cps a.c. Available
for 50 cps

Power Consumption: 200 Watts
Price: $790.00 FOB Plant

Kay Electric Now Manufactures Improved Versions of New Llondon
Noise Figure Measurement Instruments, See Future Advertisements
and Write for Detailed Specifications and Prices.

KAY ELECTRIC COMPANY

Dept. E-9 14 Maple Avenue Pine Brook, N. J.
CAldwell 6-4000

L e

KAY Microwave Mega-Nodes

Calibrated random noise sources in the microwave
range, used to measure noise figure, and receiver
gain and calibrate standard signal sources in radar
and other microwave systems. Available in following
waveguide sizes to cover range of 960-26,500 mec.

RG-69/U ......$400 1RG-51/U ...... $195
TRG-48/U ...... $195 {RG-52/U ......$195
TRG-49/U ...... $195 RG91/U ...... $250
TRG-50/U ...... $195 RG-53/U ...... $250

Available with fluorescent or inert gas (argon or
neon) tubes. Noise output fluorescent tubes 15.8
db .25 db; argon gas tubes, 152 db .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 argen gas and all waveguide
sizes: $100.

¥ $167. per Guide when 3 or more are purchased
with $100. power supply.

NEW! WR-770, WR-650—$595.00 each; WR-510,
WR-430, WR-340—$495.00 each. All WR numbers
fluorescent only.

KAY Mega~Node

Calibrated random noise source reading direct in db,
for measurement of noise figure, receiver gain and for
indirect calibration of standard signal sources. Fre-
quency Range, 5 to 220 mc; Output Impedances, un-
balanced—50, 75, 150, 300, Infinity; balanced—100,
150, 300, 600, Infinity; Noise Figure Range, 0-16 db
at 50 ohms, 0-23.8 db at 300 ohms. Price: $295.00
FOB Plant.

KAY Kada-Node

Complete radar noise figure measuring set for I-F
and R-F, including attenuators, detector and noise
sources. Complete with power supplies. Frequency
range: 5 to 26,500 mc; noise figure range, up to
21 db, in lower part of spectrum.

Prices on request.

ELECTRONICS — September 1, 1957 Circle 13 Readers Service Card
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Acetic Acid
Acetone
Aluminum Nitrate
Aluminum Sulfate
Ammonium Carbonate
Ammonium Chloride
Ammonium Hydroxide
Ammonium Phosphate
Antimony Trioxide
Barium Acetate
Barium Carbonate
Barium Fluoride
Barium Nitrate
Benzene
Boric Acid
Cadmium Chloride
Cadmium Nitrate
Cadmium Sulfate
Calcium Carbonate
Calcium Chloride
Calcium Fluoride
Calcium Nitrate
Calcium Phosphate
Carbon Tetrachloride
Cobalt Carbonate
Ether, Anhydrous
Ether, Petroleum
Hydrochloric Acid
Hydrofluoric Acid
Hydrogen Peroxide
Lithium Carbonate
Lithium Chloride
Lithium Nitrate
Lithium Sulfate
Magnesium Carbonate
Magnesium Chloride
Magnesium Oxide
Manganese Dioxide
Manganous Carbonate
Methanol
Nickelous Chloride
Nickelous Nitrate
Nickelous Sulfate
Nitric Acid
Potassium Dichromate
Potassium Hydroxide
iso-Propyl Alcohol
Radio Mixtures
Silicic Acid
Sodium Carbonate

Zinc Chloride
Zinc Nitrate
Zinc Oxide

Baker ELECTRONIC CHEMICALS

For your electronic tubes and screens=—

4
3

STRONTIUM NITRATE, C. P. ANHYDROUS for Electronics

& One of many controlled purity Baker production chemicals for the
electronic industry. You may use Strontium Nitrate as a screen settling

( compound, or for emission coatings. Baker Strontium Nitrate, C.P.
Anhydrous Powder for Electronics, is produced to the controlled purity
standards that make it ideal for either of these important applications.

In the specifications shown below, note the low level of total alkali as an
impurity. There is close control of the iron and heavy metals, because
these are known to be critical impurities in electronic applications. This
material is offered in the anhydrous form as a fine powder to facilitate
the manufacture of emission suspensions.

g

Today, the increasing demands of the electronic industry for closer
tolerances present ever-new challenges for higher chemical purity. Baker
- works closely with chemists and electronic engineers to aid in meeting
these challenges. Look over the list of Baker electronic chemicals on this
page—write for prices and samples of those which interest you in your

Sodium Chloride production.

.SOdlum Hydrox“_’e B STRONTIUM NITRATE, C.P. Anhydrous Powder, for Electronics
Sodium Phosphate Dibasic Sr(NQ3)2 F.W. 211.646
i i Caleium (as Ca®) . . . . . . . . . . . . . . . . . 055 9
Sfron“un,“ N",ra,e Barium(asBa®) . . . . . . . . . . . . . . . . .. 100 %
Sulfuric Acid Chloride (Cll)bl' e e e e e e e e e 3'8?3 :;o
Water Insoluble . T T e N R = e S oS SRS K o
|T°'"°:° Total Alkali (os SO ..ol 080 %
i fron (Fe . 5905 6 006505 o660 UK o
Trip c;(:r;n:nufe Heavy Metals (as Pb) 0.002 %

Maximum Limits of Impurities

iz J. T. BAKER CHEMICAL CO. //_\

S =z o J.T.Baker

Phillipsburg, New Jersey |

' PURITY BY THE TON e’
" ~for production wie

28

NEW YORK
122 E. 42nd St.

esess——————————— BRANCH OFFICES

435 N. Michigan Ave.

1LO0S ANGELES
170 E. California St., Pasadena 5, Cal.

PHILADELPHIA
6908 Market St., Upper Darby, Pa.

CHICAGO
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PYRAMID CQM

1. High reliability, ideally suited for computer requirements. 2. Highest purity aluminum used.
3. Molded terminals for tight permanent seal. 4. Low leakage current. 5. Long shelf life.
6. Low equivalent series resistance.

Computer circuits require electrolytic capacitors of the highest reliability. Pyramid type COM capacitors
fill this requirement. They are made with electrodes of the highest purity aluminum obtainable (39.99%)
and specially formulated electrolytes. Carefully inspected materials, coupled with controlled manufacturing
methods, produce a capacitor capable of meeting the most exacting computer specification.

The capacitors are made in high purity aluminum containers hermetically sealed with molded tops held in
place by rolling the can rim securely over a buna rubber gasket. The terminals are molded into the top.
These terminals and the buna rubber gasketing insure a tight, permanent seal.

PYRAMID
cQM

Two types of terminals are available: (1) a screw type terminal with tapped inserts, (COM); (2) a lug type 3
terminal, with anti-rotational locks, swaged to solid aluminum inserts, (CQML).

Internal connections to the aluminum inserts are made with straps of the same high purity aluminum as
the electrodes. This feature contributes to low leakage and long shelf life.

pyramid type CQM capacitors may be ordered in various capacitance and voltage combinations ranging from
45,000 mfd at 5 WVDC to 850 mfd at 400 WVDC. Container diameters are 134", 27, 232" and 3". The height .
for all units is 4%". Other sizes, or units for special applications may be obtained by inquiring of Pyramid's
Engineering Department.

wmwuiu:m::u—.,w
\ I e o
R A

NEW FROM PYRAMID

PYRAMID TQ

1. Designed for high reliability electronic equipment, telephone networks, and industrial control
systems. 2. Wide temperature range: _20°C. to +85°C. 3. Hermetically sealed aluminum
can. 4. Low leakage current. 5. Long life, trouble free operation. 6. Manufactured under
quality controlled conditions.

Present day electronic equipment, telephone network systems, and industrial control systems, where a high
degree of reliability is essential, require capacitors having a long life.

pyramid Electric Company introduces type TQ, a high quality electrolytic capacitor which will meet the
requirements of design engineers today and for some time to come.

PYRAMID
TQ

From raw material to finished product, the Pyramid type TQ is manufactured under controlied conditions
and constant supervision.

Type TQ Capacitors are available in single, dual and triple capacitances. They vary in voltage range from
6 to 450 working volts DC. Can sizes are available in 1" diameter x 212" length, 1” x 3", 1" x 367 1 x 4
13%” x 2", 1%” x 3%2” and 13" x 4.

For complete specifications write for technical bulletin.

PYBAMID ELECTRIC CO.

NORTH BERGEN, NEW JERSEY

BURTON BROWNE/New York
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From 60,000 to 100,000 operating hours . . . that’s the rated life you
can expect from highly-reliable miniature selenium rectifiers by Westinghouse.

Made by superior vacuum evaporation deposit process, Westinghouse
selenium rectifiers are ideally suited for high gain magnetic amplifier

circuits, sensing devices, computers, high voltage, low-current power supplies . . .

and many other applications requiring rectifiers with exceptionally low
reverse current, minimum unforming and long life.

No matter what your needs . . . 6 to 100,000 volts . . . from a few micro-amps
to 50 milliamps . . . stacks, cans, or cartridges in a variety of

configurations . . . Westinghouse has the miniature rectifier

to meet your specific requirements.

Just call your Westinghouse sales engineer. J-22065

you caN BE SURE...iIFiTs

Westinghouse

Circle 17 Readers Service Carzl
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VINYL-SIL

5/ VINYL-GLASS SLEEVING
. F7 DELIVERS LONGER FLEX-LIFE

Progressive stiffening under heat signifies deteriora-
tion of vinyl-glass sleevings — so retention of
flexibility is important as a guide to ultimate life
expectancy. Here are the figures on BH Vinyl-Sil:
2800 hours at 130°C. — 320 hours at 150°C.
115 hours at 180°C. — 4 hours at 232°C.

BH Vinyl-Sil is available in two types. Both are
rated for 8,000-volt minimum dielectric breakdown
and meet all requirements of ASTM, NEMA* and
MIL-1-3190B* Class B-A-1 specifications. Moisture
problems call for BH Vinyl-Sil 105, which offers
no capillary attraction to water. It is the only vinyl-
glass sleeving to be recognized by the Underwriters’
Laboratories for 600-volt, continuous wet or dry
operation at 105°C. For standard applications, use
BH Vinyl-Sil 8000.

The outstanding dependability of BH Vinyl-Sil
comes from over seven years’ pioneering research,
development and production testing. Prove it your-
self — send us the facts on your electrical insula-
tion problems — we’ll make recommendations and
send you appropriate samples.

BENTLEY, HARRIS MANUFACTURING Co.

1309Barclay Street Telephone: TAylor 8-0634
CONSHOHOCKEN, Pa.

*New Revised Standards Available On Request From Bentley, Harris.

BH Non-Fraying glass fiber sleevings are made
by an exclusive Bentley, Harris process (U. S.
Pat. Nos. 2393530; 2647296 and 2647288).
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Centzalab

192271957

HEARING AIDS — PEC provided
compact design, making attractive

L L L TRAFFIC — PEC helps control flow of traffic
eye-glass hearing aid possible. ;

for safe passage of emergency vehicles.

TV SETS — 17 PEC's replaced
over 100 parts, simplifying assem-

bly and improving performance. AUTOMOTIVE — PEC provides photo-

multiplier tube socket and 20 resistors
in one space-saving, packaged unit.

Centralab

Proof of Reliability and Versatility...

85,000,000 PEC’s* (Packaged Electronic Circuits)
used in these and other applications

Packaged circuits mark
decade of electronic progress

Centralab PEC’s — combining capacitors, resistors, inductors,
and wiring in one compact sub-assembly — were originally
designed for military applications. And due to their reliability
and versatility, more than 85,000,000 have been used during
the past ten years to guarantee circuit performance in countless
electronic products. New developments promise even greater
design flexibility for future applications.

ELECTRONIC ORGAN — PEC filter
reduces sharp transient of keying
to give natural touch response.

JET AIRCRAFT — PEC’s simplify APPLIANCES — PEC in surface
assembly of instrument panels . . . burner control enables finer selec-
guarantee circuit performance. tivity of temperature.

TS

PORTABLE RECORDER — PEC ar-
plifier provides large recorder qual-
ity to miniature tape recorder.

GUIDED MISSILES—Rugged, com-
pact PEC’s save space, are shock
proof and resist extreme heat.

Cenab 4A DIVISION OF GLOBE-UNION INC.

/7 914 EAST KEEFE AVENUE + MILWAUKEE 1, WISCONSIN
IN CANADA: 804 MT. PLEASANT RD.* TORONTO, ONTARIO
*Trademark Continued on next page . . .



Centralab

STANDARD COUPLATES®

actual size

An infinite number of PEC
combinations available from these
five basic designs

Centralab can adapt the basic shapes shown above
to meet a broad variety of design requirements.
These five basic Couplates can be furnished with any
of five types of terminals . . . narrow tab as illus-
trated, or your choice of wide tab, long wire, stub
wire, and crimped wire to meet your specifications.

All resistors are produced to
nominal resistor values

T
MINUS TOLERANCE et PLUS TOLERANCE

|
T

Circuitry performance is more
stable because the tolerance
is a distribution over the nom-
inal and not fringe values.

QUANTITY

RESISTOR TOLERANCE mm— ]

NOW! Extended Capacity Ranges

Maximum capacities:
150 to 600 volts up to .5mf
wodoh 6 volts up to 2.0mf.
219

This increases the scope of
.-3«-&3'«'!5‘-!5'-' P.E.C.’s for your applications.

X
AR SRR AR

*Trademark

offers you TWO kw'e @ A

of PEC’s*




It's easy to obtain
Precise Measurements

with a D=-B
Standing Wave Detector

D-B breadband
tuning across its allocated band.
Exceptionally convenient operation.

Super-tlexibie miniature coaxial
probe cable eliminates 90% of noise ; wl

due to conventional cable. Y

Each broadband probe contains a
second harmonic trap which elimi.
nates measurement errors.

/

Stainless steel ball bearings, pre-
cision ground and spring loaded for
perfect alignment.

2ero slope adjustment by means
of two adjusting screws. ;

—easy because D-B units are built without the
usual sources of error. You get perfect parallel-
ism between slot and waveguide axis...between
probe travel and waveguide axis. The waveguide
is precision-formed in one piece to provide a
uniform path for measured waves, thus minimiz-
ing residual VSWR. You can use any D-B slotted
line to measure adjacent frequency bands.
Merely substitute different-size waveguide
blocks and probes—the alignment accuracy is
guaranteed to remain unimpaired.

Check the unique features below for further
proof of D-B convenience and exceptional accu-
racy. Literature on request.

DE MORNAY-BONARDII

780 SOUTH ARROYO PARKWAY . PASADENA. CALIFORNIA

«—Circle 20 Readers Service Card

robe reguires no

S-point kinematic carriage suspen-
sion assures maximum linearity of
probe motion,

Vernier scale permits reading of
probe travel to .01mm without mount:
ing costly accessories.

Lever control for continuously vari-
able speed drive, Changes knob
speeds from ‘“vernier’” to "fast,”
saving time during quick measure-
ments.

Non-rocking instrument support on

- 3 leveling screws, Enables quick
alignment with other test equipment
in use,

Large, convenient tuning knob is
stationary, leaving eyes free to
watch indicator.

Interchangeable waveguide blocks.
Each realigns perfectly to probe
travel in a few seconds.

DE MORNAY (y.\\ BONARD!

Circle 21 Readers Service Card
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Where do you stand

on your missile or air-

craft program? Do you

have a new contract for radar,

computers or guidance control

mechanisms? Then let Atlas help

you from pilort stage to production
efficiency.

Atlas design, production and meth-
ods engineers, toolmakers and skilled
mechanics are ready to work on your
project on a job basis...as many men,
machines and hours of work it requires
and no more. Every modern, cost cutting
tool, technique and quality control method
is utilized. Atlas mechanical and electronic
technicians thoroughly test your product.

Let Atlas help you in your program. We’ve been
“precision-eering” on a contract basis for more
than a quarrer of a century. May we work for you?
Write to us with your production and design prob-
lems... get your copy of the booklet “Precision-
eering Electro-Mechanical Equipment.” Atlas
Precision Products Co., Philadelphia 24, Pa.
(Division of Prudential Industries).
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

: R AYT'H [0 N Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-06, Waltham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lilinois; 5236 Santa Monica Blvd., Los Angeles 29, California

Raytheon makes: Wagnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes,
Receiving Tubes, Picture Tubes, Transistors, Ceramics and Ceramic Assemblies



Anaconda announces Analac an improved

New Analac* film-insulated, solderable magnet wire can
be used similarly to Formvar or Plain Enamel—except that
it is solderable without stripping!

Soldering by dipping, iron or gun produces a perfect
joint—in just one second in finer sizes—without prior re-
moval of the insulation. Analac reduces labor, suves time
and money wherever many soldered connections are
made, or where small diameter wire makes other means
of insulation removal hazardous to the insulation or wire.

Not only this, Analac has the excellent abrasion re-

sistance and other good mechanical properties of the
enamel wire youre now using. It handles readily, per-

forms well in high-speed winding.

Analac is colored a bright red with stable dye usec
many years for identical applications—making it highl
visible even in finest sizes. This helps operators teel more
secure, results in higher quality work. Distinctive color
simplifies its identification, too, from nonsolderable wires,

Analac is available in an exceptionally large range of
sizes. The Man from Anaconda will be glad to give you
more information and help with a production run in your
plant. See “Anaconda” in your phone book—in most prin
cipal cities—or write: Anaconda Wire & Cable Company
Magnet Wire Headquarters, Muskegon, Michigan.

®Reg. U. S. Pat, Off.




2.

JOINT IS COMPLETED WITHOUT

STRIPPING WIRE vwith Analac wire dipped in
a 50-50 tin-lead sclder at 360°C (680°F). The insulation is
removed at the temperature of molten soldcr.

solderable magnet wire 5 -

See the Man from

ANACONDA

for ready-to-solder

Analac NEW CATALOG ON ANALAC

STRONG JOINTS—as strong as the same joints made
in bure copper wire—are produced. Here in laboratory
test, joint holds under high stress.

EXCELLENT ABRASION RESISTANCE of Aualac is
shown iu this test. Tt has the same high windubility
normally ussociated with Formvar, Pluin Enamel.

MOLDED-PLASTIC CASEs — designed and devel-
oped by Anaconda—protect spools of Analac from dam-
age during shipping. Result: no breaks due to bent
spools.

ANACONDA WIRE & CABLE COMPANY

Magnet Wire Headquarters,
Muskegon, Michigan.

Please send me catalog C-H3A pn

Analae ready-to-solder magnet wire.

NAME & TITLE. ............c00vnn F T L

COMPANY ... i vttt tiri et vnsasamsrsncasmssnse .
Yours for the asking. ADDRESS. ......orrnarnnnnns RRTRE RTUI

magnet wire

for your copy.

Mail coupon

CITY, ZONE, STATE.. ..., ..ot vomriinrmrarcnccnensees



A Transformer becomes a precision device

with Allegheny Magnetic Materials in the core

sabiem: B

Uit fot qoun, Coty
“TRANSFORMER LAMINATIONS”

84 pages of valuable technical data
on standard and custom-made lam-
inations from all grades of Allegheny
Ludlum magnetic core materials.
Prepared from carefully checked and
certified laboratory and service tests
—includes standard dimensions,
specifications, weights, etc. Sent free
on request . . . ask for your copy.

ADDRESS DEPT. E-93

38

% ALLEGHENY SILICON STEEL
% ALLEGHENY 4750
v ALLEGHENY MUMETAL

The operation of a transformer is no
better than the magnetic core around
whichitis built. With Allegheny mag-
netic materials in the core, you get the
best—uniformly and consistently.
Sure there are reasons why! For
one thing, there's the long experience
of a pioneer in development and
quality control of electrical alloys.
But most important, the A-L line
offers complete coverage of any re-
quirement you may have, any service
specification. It includes all grades of
silicon steel sheets or coil strip, as
well as Allegheny Silectron (grain-

STEELMAKERS to the Electrical Industry AL

Allegheny Ludlum '

Circle 26 Readers Service Card

oriented silicon steel), and a wide
selection of special high-permeability
alloys such as Allegheny 4750,
Mumetal, etc.

In addition, our service on mag-
netic materials includes complete
lamination fabrication and heat treat-
ment facilities. What's more, this
extensive experience in our own lam-
ination stamping department is a
bonus value for all users of A-L
electrical sheets or strip. ® Let us sup-
ply your needs. Allegheny Ludlum
Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa,

wap 5333
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PAUL MAYEN

TOWARD THE LIMITS OF THE MICROWAVE SPECTRUM

ask Amperex

Amperex -
DX151

4 MM KLYSTRON

high power output
wide tuning range
low heater power
unique ‘dispenser’ cathode
waveguide output
electrostatic focusing
rugged construction

about new millg e developments

Amperex ELE ORPORATION
230 Duffy Ave Ville, L. I, N. Y.




the first really new
paper tubular capacitor...

AEROVOX “WHITECAP”

TYPE V84 TUBULAR CAPACITOR!

Aerovox announces the development of a WAX-FREE paper tubular capacitor with
electrical characteristics surpassing all others . . . even the best molded units.

Rerovox “WRITECAP" capacitors offer a distinctive white case, completely free
of wax. The absence of any wax facilitates handling and assembly procedures. No
dripping and no gummed-up machines. Light in weight and clearly marked, these
units will enhance the appearance of any assembly.

Rerovox “WRITECAP" capacitors are superior electrically over ALL other conven-
tional paper tubulars including molded units. Outstanding humidity resistance

. far greater than ever known before in units designed for radio-Tv applica-
tions. Highest Insulation Resistance ever offered before 1n a paper tubular. Wide
temperature range . . . low-power-factor. New standards of reliability backed by
millions of hours of life and service tests.

Operating Temperatures — —40°C to 85°C at full voltage rating and to 100°C with
voltage rating of 75%
Power-Factor — at room temperature will not exceed 1%

Humidity — will withstand 95% relative humidity at 40°C in accordance with RETMA
Specification RS164 except that exposure will be increased to 500 hours instead
of 100.

M[GQNMS X MICROTARADS % YARIATION IN CAP

b b L el
€S0 40 30 20 10 0 10 20 30 40 0 60 70 BO 90 100 IlD 120 “CS0 40 J‘b 0 10 0 10 20 30 40 50 60 70 %0 9% 100 110 120
TYPICAL INSULATION RESISTANCE TYPICAL CAPACITANCE VS, TEMP.

Immediate delivery on all production quantities. For full details contact
your local Aerovox Sales Representative or write immediately to. ..

AEROVOX CORPORATION

NEW BEDFORD, MASSACHUSETTS
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MIL-AG Custom Air Conditioning

+130°F.

Ambient Temperature (outside)

Inside Temperature +'5°

—65°F.

Condition: MIL-E=S272* Today, electronic systems can function under the most difficult
environmental conditions (MIL-E-5272*), by using highly spe-
cialized air conditioning equipment.

Custom air conditioning is our business at Ellis and Watts.
For example, we recently designed and built MIL-AC Units
for Radome installations operating in ambient temperatures
from —65°F. to +130°F. These air conditioning units maintain
temperatures within + 15° F'., with continuous dehumidification
under varying internal load conditions. Because of operational
limitations height of unit was restricted to 36”.

MIL-AC Units are self-contained, compact, lightweight, readily
air-transportable. They can be designed to cool, heat, humidify,
dehumidify, filter, and can incorporate air-cooled or water-
cooled condensers. Units are manually or automatically con-
trolled. We are staffed with specialists who will analyze your
requirements, submit a proposal, complete your installation
promptly and to your complete satisfaction.

Write for helpful load caleulating Nomograph and other tech-
nical data for use in making time-saving preliminary calculations.

*Military specification dealing with the following cli-
matic and environmental conditions: Temperature,
humidity, altitude, salt spray, vibration, fungus, sun-
shine, rain, sand and dust, explosive atmosphere, accel-

eration and shock. 5
Typical MiL-Ac Unit. MIL-A¢C configurations, features and funections to suit your specific requirements. . 2

ELLIS AND WATTS PRODUGTS, ING.

P.O. Box 33, Cincinnali 36, Ohio.

Ellis and Watts also design and build custom
air conditioners, liguid coolers and healers,
dehumidifiers, wave guide dehumidifiers, laborafory

temperature and humidity control units.
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MEASURE

e

=

O to 100 KV at Frequencies of 20 Cycles
to 50 Megacycles

JENNINGS Model J1003 High Voltage Vacuum
Tube Voltmeter is truly a versatile instrument
with six direct reading linear voltage ranges to
cover voltages of 0 to 100 kilovolts. It can
accurately measure these voltages at
frequencies from just above dc levels to 50
megacycles. There are two separate high
voltage input circuits so that positive or negative
peaks may either be read separately
or added together vectorially.

Thus it can be used for single ended
measurements of rf, audio and dc¢ ripple
voltages in radio or television transmitters,
for measurements of high voltage

pulses in radar and test equipment,

and for measurements of magneto and
ignition coil output. In these measure-
ments one input circuit can be used

to view a wave shape on an
oscilloscope while the other indicates
its peak value on the meter.

The instrument can also be used for the
vector addition of multiphase line-to-line voltages in
either balanced or unbalanced circuits, as well as for
voltage readings on center-tapped transformers

and push-pull tank circuits.

fﬂfffﬂ
L RADIO

il 1 e remsen

Send for Catalog Literature

Pt g ]

R

Type JP325 HV ® o .
f i A ] 1) Remote Indication Kit to
rrobe tor vie vih  GUCLLAUC] S s dies o e
e removed and installed close to

where the meter i o
e d
indication is net the circuit being meosure

required,

Paonel
Type JCD5 Vocuum E ] Mounting
Copoaciter te double Plates to mount
the voltoge ronge the meter section
of the meter, _ J on o 197 relay

42 Circle 30 Readers Service Card September 1, 1957 — ELECTRONICS



Exclusive Motorola high-speed testing equipment permits positive

control at key check points and at final testing on Motorola’s fast moving
transistor assembly lines. These simplified instruments, developed by
Motorola, incorporating Motorola transistors and silicon rectifiers, check seven
electrical characteristics . . . enabling a single operator to test 500
transistors per hour with the highest degree of accuracy.

M PRODUGTIONEERED The ability to create specialized

equipment allows Motorola to “productioneer” semiconductor devices
accomplishing high-volume production while maintaining exacting
standards of quality. At Motorola, semiconductor knowledge and production
skill combine to assure you a dependable supply of finest quality units . . .

at the most competitive prices.

Unique testing methods are only one example of Motorola’s excellence in
semiconductor technology. For complete data concerning Motorola semi-
conductors . . . or for applications information, write, wire or phone
Motorola, Inc., 5005 E. McDowell Road, Phoenix, Arizona. Bridge 5-4411

W

¥

I~
y {J' )

“DEPENDABLE QUALITY—IN QUANTITY""

MOTOROLA

H

SEMICONDUCTORS

Motorola &(ﬁ'} m \ \
Quality Products =2
High-Power High-Voltage Silicon Power Medium-Power

Include: Audio Transistors Power Transistors Rectifiers Transistors

CHALLENGING PROFESSIONAL CAREER OPPORTUNITIES are available for experienced engineers and scientists with Motorola’s rapidly-expanding
semiconductor team in the Valley of the Sun. For complete information write in confidence to Mr. V. Sorenson, Dept. 10, 5005 E. McDowell.
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to guarantee quality . . . speed production of

MOTOROLA TRANSISTORS
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Now available...

Du Pont Hyperpure Silicon
In new grades!

Du Pontsilicon used in rectifiers, tran-
sistors and photocells can now be
closely matched to device needs, be-
cause of newly established, clear-cut
difterences in grades. Fach grade has a
rated maximum content of boron, the
most critical impurity. Because of this
new grading, more efhcient use of
Du Pont Hyperpure Silicon is now
possible.

GRADE 1—This grade, with a maxi-
mum of 3 atoms of boron to every
bilhon atoms of silicon, has the high-
est quality. It 1s a new grade devel-
oped for such devices as power recti-
fiers and power transistors, permit-
ting lower reverse currents and hence
higher-rated voltages.

‘3?_3 Whether you make or use silicon devices,
: investigate how new grades and broader
commercialization of silicon can benefit you

GRADE 2—mieets the needs of inter-
mediate-voltage devices, such as those
used in the field of radio and television.
This grade contains no more than 6
parts of boron per billion. It is useful,
too, for such applications as rectifiers
for variable speed motors.

GRADE 3—is useful in making high-
current, low-voltage devices such as
diodes and low-voltage transistors. 1t
has excellent potential for use in rec-
tifiers for alternating-current genera-
tors in automobiles. This grade con-
tains a maximum of 11 parts per bil-
lion of boron.

SOLAR-CELL GRADE—is the basic
material used in solar batteries for

arown from the lot.

{NEW BOOKLET ON DU PONT HYPERPURE SILICON
If you manufacture or use silicon devices, vou’ll want this
new booklet which provides property data on Du Pont Hy-
perpure Silicon. It contains basic information on silicon and
some of 1ts many uses.

E. I. du Pont de Nemours & Co. (Inc.), Pigments Department

Silicon Development Group, Wilmingion 98, Delaware.

44
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powering telephone lines, radios and
toys. Solar-grade sihcon is a high-
quality photoconductive material.

Quantities to meet today’s needs

If you are a manufacturer of silicon
devicesorare planning tomanufacture
semiconductors, there 1s suthcient
production capacity for Du Pont Hy-
perpure Silicon to meet anticipated
requirements and assure you of an
uninterrupted supply. Technical in-
formation on the growing of single
crystals and the measurement of their
properties is available to you. Get in
touch with us about your silicon proh-
lems. We will be pleased to help you.

DU PONT HYPERPURE SILICON is avatlable in three
polverystalline forms—needles, dense lumps and
cut rods. At the Du Pont laboratories, a single-
crystal ingot, such as those shown at left, is grown
from each lot of polycrystalline Hyperpure Silicon.
T'he specifications are based on the values deter-
mined in our laboratory from resistivity measure-
ments of such crystals and resistivity measurements
of loating zone refined bars cut from those crystals.
Boron concentrations refer to those in the melt from
which the characterization crystals are grown.
Part of this characterization crystal is included
with each shipment of a full lot of silicon. Tt may
he used by the manufacturer as a seed to initiate
the growth of single crvstals and also as a resistiv-
ity reference to check the purity of single crystals

Provision of these seed crystals is part of the
service rendered to crystal growers by Du long,
the pioneer producer of semiconductor-grade sili-
con in commercial quantities.

PIGMENTS DEPARTMENT

REG.U, 5. PAT.OFF.
BETTER THINGS FOR BETTER LIVING
. THROUGH CHEMISTRY
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having your
ups  \
and downs?

DALOHM has the answer!

All Dalohm products are carefully designed and You Can Depend On
skillfully made to assure you of supreme quality and
dependability, plus the widest versatility of application.

if they involve Deposited Carbon Resistors

Outstanding examples of the Dalohm line are these

deposited carbon resistors, made for accurate

performance where carbon composition resistors are not ®
suited or wire wound resistors too expensive.

Essentially the same as type DC except hermetically
sealed in a non-hydroscopic ceramic envelope to pro-
vide absolute protection against thermal shock, salt
water immersion and humidity.

Write for Bulletin R-27A

TYPE DC-5

Pure crystalline car-
bon film bonded on
ceramic rods of special
material; provide precision
resistance values, low voltage
coefficient, low capacitive and in
ductive characteristics in high fre

quency applications, extremely high
stability and economy

e Resistance ranges from 10 ohms to 50
megohms

e Tolerance 1% or higher as specified

e Five wattages— Vs, Vi, V4, 1 and Z; eight
physical sizes

For extremely high resistance where maximum
stability is a prime factor in high voltage applications.
Powered at 5 watts; high voltage up to 20,000 VDC;:
resistance range 1 megohm to 200 megohms; tolerance
19, or up to 10% on request.

Write for Bulletin R-24A Write for Bulletin R-28

You are invited to write for the complete catalog of Dalohm
precision resistors, potentiometers and.collet-fitting knobs.

If none of our standard line fills your need, our staff of able
engineers and skilled craftsmen, equipped with the most modern
equipment, is ready to help solve your problem in the realm of
development, engineering, design and production.

Just outline your specific situation.

DALE PRODUCTS, Inc. T,

1270 Broadway
1300 28th Avenue Columbus, Nebraska, U.S.A. New York 1, N. Y.
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BALANCED ARMATURE CHOPPER
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FREQUENCY OF VIBRATION

Unique Structure Operates
During High G Vibration

By supporting the moving contact at its center of
gyration, Airpax engineers have produced a me-

IN CYCLES PER SECOND

RATINGS OF
SERIES 350 CHOPPERS

Frequency........... 400 = 20 CPS
Voltage ........ 6.3 = 0.6 RMS volts

46

chanical modulator that continues operating in the
presence of vibration yet preserves the advantages
of conventional choppers:

100% modulation,

zero output with zero input,
passive signal circuit, and
wide dynamic signal range.

Contacts of any chopper are deranged from nor-
mal operation by shock and vibration. In Airpax
Series 350 choppers, this derangement is below 10
electrical degrees for vibrations up to 15 G. The
choppers are undamaged by vibrations up to 100 G.

For full technical details on how this new chopper
can fit into your equipment plans, write to

CAMBRIDGE

Circle 34 Readers Service Card

Contacts
Dwell Time ... 130 electrical deg. min.
Balance ..... within 15 electrical deg.
Phase Angle ... 65 elect. deg. nominal
Voitage.......... up to 100 DC volts
Current......... up to 2 milliamperes
Noise........ 200 microvolts average
Environment
Vibration . ... 10 to 2500 CPS at 15 G
Shock.......... 50 G in any direction
...... —65 Cto +125C

DIVISION - JACKTOWN RD. - CAMBRIDGE, MARYLAND

September 1, 1957 — ELECTRONICS




for a truly high-speed, low cost digital printer. It may be connected directly to digital counting

instruments and will print, on standard adding machine tape, the count measured

during each counting sequence. Important features include: Parallel Entry,
No Stepping Switches, Relays or Moving Contacts.

Furnished standard with 6 digit print-out
Subsidiary of

but up to 12 digits is optional. Write today for com plete specifications y [} Hancock

Manufacturing
Company

Corp.
CC-62

ELECTRONICS — September 1, 1957




For greater miniaturization, higher performance. ..
new TRANSISTORIZED servo amplifiers

Transicoil introduces four new, completely transistor-
ized Servo Amplifiers for vse in applications requiring
the highest order of precision, miniaturization, and
dependability. Measuring a mere 3" or less in length,
these servo amplifiers help you keep assemblies within
the severe space limitations of many types of military
and industrial applications.

The new amplifiers produce voltage gains of 100:1,
200:1, 2000:1, and 4000:1. They are specifically en-
gincered for use with Transicoil Motors and Motor
Driven Induction Generators in sizes 8, 9, 11,15, and
18. To insure maximum accuracy and dependability,
Transicoil supplies these servo amplifiers only as part
of its own miniaturized servo assemblies. All amplifier
units are hermetically sealed and are made with the

48 Circle 36 Readers Service Card

same care, materials, and precision that have made
Transicoil a recognized leader in the manufacture of
custom built servo components and assemblies.

For more complete information on Transicoil’s new
Transistorized Servo Amplifiers, write for Bulletin
101. And when you have control problems involving
miniaturization or control complexity, be sure to get
in touch with Transicoil. You profit most when you
let Transicoil design and supply your complete servo
package. You will be under no obligation—you pay
only for results, on a fixed fee basis, for equipment
delivered and operating properly.

L
DAYSTROM TRANSICOIL CORP.

A Subsidiary of Daystrom, Inc.
Worcester ® Montgomery County o
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speciry loinp e Sapphire

TRADE-MARK

LINDE Sapphire is... LINDE Sapphire has... LINDE Sapphire is
Ilard —Moh 9 Strength at elevated temperatures available as ...
Transparent, single crystal, pure High melting point —2040° C. Windows

aluminum oxide Excellent IR transmission Domes
Nonporous—{0 % porosity at high temperatures Rods and tubes
Easily sealcd to metals and ceramics (above 500° C.) Special shapes—1o order

Priced competitively with
sintered materials For more information about LinpE Sapphire . . . Write “Crystals

Dept. BD-9,” LinpE ComPANY, Division of Union Carbide Corpora-
inde

tion, 30 East 42nd Street, New York 17, N. Y. In Canada: Linde
Company, Division of Union Carbide Canada Limited

ENGINEERS AND SCIENTISTS interested in work-
ing in Synthetic Crystal Sales & Development, contact
Mr. A. K. Seemann, Linde Company, 3C E. 42nd St.,
New York 17, N.Y.

UNION
CARBIDE

The terms “Linde’ and *“Union Carbide™ are registered trade-marks of Union Carbide Corporation.
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FEverything
you need!

SPECIFICATIONS
130A

Input Amplifiers: (Similar Vert. and Horiz.
Amps.). Sensitivity 1 mv/cm to 50 v/cm; 14
calibrated ranges, 1-2-5-10 sequence plus con-
tinuous vernier. Pass band dc to 300 KC; ac
or dc coupling. Balanced input on 1, 2, 5,10
and 20 mv/cm ranges.

Sweep Range: 1 fsec/cm to 12 sec/em. 21
sweeps: 1-2-5-10 sequence, 5% accuracy.
Triggering: Internal, line voltage or external

0.5 v or more. Pos. or neg. slope, 430 to
—30 v trigger range.

Preset Trigger: Optimum setting for auto-
matic stable triggering.

Amplitude Calibration: 1 KC square wave,
5% accuracy.

Price: $650.00.

SPECIFICATIONS
150A, 150AR

Sweep Range: 0.02 Zsec/cm to 15 sec/cm.

Calibration: 24 sweeps: 1-2-5-10 sequence,
0.J psec/em to 5 sec/em. 3% accuracy.

Triggering: Internal, line voltage or external
0.5 v or more. Pos. or neg. slope, 430 to
—30 v trigger range.

Preset Trigger: Optimum setting for automatic
stable triggering.

Horizontal Amplifier: Sweep magnification
5, 10, 50, 100 times. Vernjer position control
selects any 10 cm part of sweep. External in-
put pass band dc to over 500 KC. Sensitivity
200 mv/cm to 15 v/cm.

Vertical Amplifier: Pass band dc to 10 MC.
Optimum tronsient response dnd rise time
less than 0,035 usec. Signal delay of 0.25
Hsec permits leading edge of triggering sig-
nal to be viewed.

Amplitude Calibration: 18 calib. voltages,
1-2-5-10 sequence, 0.2 mv to 100 v peak-to-
peak. Accuracy 3%. Approx. 1 KC square
wave, rise and decay approx. 1.0 usec.
Prices: -hp- 150A High Frequency Oscillo-
scope, $1,100.00.

-hp- 150AR Rack Mount Oscilloscope, $1,200.
-hp- 151A High Gain Amplifier, $200.00.
~hp- 152A Dual Channel Amplifier, $250.00.

HEWLETT-PACKARD COMPANY

4407A Page Mill Road * Palo Alto, Calif., U.S.A.
CABLE "HEWPACK"” °* DAvenport 5-4451
Field engineers in all principal areas

Data subject to change without notice.
Prices f.0.b. factory.
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D Jast, easy
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® Immediate delivery. See your -hp- rep now!

® Direct reading, extreme accuracy
® Color-coded controls; simplest to use
@® Highest performance, highest quality

® Universal automatic triggering

Low Frequency Cabinet Oscilloscope, Model
130A. Covers dc to 300 KC. Similar horizontal and
vertical amplifiers. Input circuits balanced on 5 most
sensitive ranges. Single ended input may be dc or ac
coupled. Direct reading, linear sweep times. With
most transducers, needs no preamplification to pro-
duce brilliant, high resolution trace. Universal auto-
matic triggering; one preset condition provides opti-
mum triggering for almost all inputs. $650.00.

Low Frequency Rack Mount Oscilloscope, Model
130BR. Similar to -hp- 130A except for rack mount
and includes x5 magnifier usable on all ranges and ex-
panding fastest sweep to 0.2 usec/cm. Parallel input
terminals front and rear. $650.00.
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fo use, qualiry

OSCILLOSCOPES

High Frequency Cabinet Oscilloscope, Model
150A. Covers dc to 10 MC with new reliability and
convenience. Two plug-in preamplifiers for high gain
or dual channel measurement (see below). 24 direct-
reading sweep times; sweeps 0.02 psec/cm to 15
sec/cm. Universal automatic triggering; one preset
condition insures optimum triggering. $1,100.00.

-
QEuT gELERTHR a‘ VERRL, SERG T
£ Ton
n
‘ﬁx' "
N

High Gain Amplifier, Model 151A. Designed for

| g ; X

i M - - .. AR
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plug-in use with -hp- 150A or 150AR Oscillo-
scopes. High gain unit with 5.0 mv per cm sensi-
tivity and frequency response deto 10 MC. 12 cali-
brated ranges in 0.5, 1, 2, 5 sequence. 1 megohm
input impedance with 25 puf shunt. Pass band rise
time 0.035 psec. Equipped with two BNC input
terminals. $200.00.

High Frequency Rack Mount Oscilloscope, Model
150AR. Same as -hp- 150A except for mounting in
standard relay rack. Fitted with “pull-out” slides for
maximum servicing accessibility.

$1,200.00.

-

R —

Dual Channel Amplifier, Model 152A. Designed
for plug-in use with -kp- 150A or 150AR Oscillo-
scopes. Permits two phenomena to be presented on
CRT simultaneously. Either amplifier usable sepa-
rately. For dual presentation, electronic switch ap-
plies outputs to alternate traces, or switches out-
puts at a 100 KC rate. 50 mv/cm sensitivity, 9
ranges, 1, 2, 5, 10 sequence. $250.00.

Circle 39 Readers Service Card
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® Armament

® Ballistics

® Radar Antennas

* Guided Missile

Support Equipment

* Auxiliary Power Supplies
e Control Systems

For the “killing” demands of accessory power. ..

AMF has experience you can use

* No part of a missile is more important than the power supply that directs it to the “kill”

And AMF has produced more gas turbine power units for guided missiles than any other
source. & Typical AMF systems produce up to 50 hp.—with modifications, up to 200 hp.—at
Mns from 20 seconds to many hours. They are completely independent of the main
power plant, insensitive to missile attitude or altitude, and to environment, acceleration,
shock, or vibration. e Units offer multiple start-stop flexibility, precise frequency and voltage
control, and can be packaged to fit practically any space arrangement, with little size and
low weight. e See for yourself why, in accessory missile power as in a variety of other highly

specialized fields, AMF has experience you can use.

Another Product
— St
Defense Products Group

DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY

[
S d e 1101 North Royal Street, Alexandria, Va.

Asbury Park e Atlgnta ® Boston ® Brogklyn e Dallas e . A T t . .
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For
high-speed
switching

CBS
HIGH-FREQUENCY
\ TRANSISTORS

N

et e
2N439
2N 440

These transistors are designed for high-
speed switching, control, analog and digi-
tal computer applications. All three are
available in symmetrical versions, and
they feature:

1. JETEC Case . . . employs a standard
metal case (with .200 inch pin spac-

. ing) welded to achieve reliability never
154§\ betore approached with NPN transis-
. tors.

2. Alloy-Junction . . . for greater uniform-
ity, higher voltage and current, flatter
gain, and lower saluration resistance.

Note the many desirable features. Write

for Bulletin E-208 giving complete data

and helpful application notes.

..'............'.....'...'...l.
// CHECK THESE FEATURES 5
L 1. High frequency response: :
2INA3 8 prrwre tovied FEEETTw ¢ wad B 25to5me. o
2NA39 . e 5to 10 mc. 2
2N110 2NA40.. 10to 20 me.
— 2. High operating voltage....up to 30 volts.  »
~ ~ 3. High switching speed ... below 0.2 usec. ¢
2N438 | :
\\ 2N439 \ 4. High current amp. factor..... up to 100. :
5. High dissipation rating....up to 100 mw. e
6. Low leakage current. .. ... .. 3 pamps av. :
—@v 7. Low base resistance.... ... 150 ohms av.
"”4\%‘5 8. Low collector capacitance .. ...... 10 puf. °
-
- 00 09 0000000000800 PORAISOSSIAESOOS

Reliable products
through Advanced-Engineering.

semiconductors

CBS-HYTRON
Semiconductor Operations, Lowell, Mass.
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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NOW—from a single stock Sola voltage regulator—
1% regulation of all these 6.3v tube filaments*

Now, you can supply banks of 6.3v electron tubes with =19
regulated filament voltage from a single Sola Constant Voltage Fila-
ment Transformer. This static-magnetic stabilizer, designed for com-
pact mounting as a manufacturer’s component, is available in five
stock ratings ranging from 5 to 25 amperes.

The Sola Constant Voltage Filament Transformer assures su-
perior performance, reliability, and long life for the tubes it operates.
The capacitor, an integral part of the Sola Constant Voltage principle,
is supplied separately for external mounting, allowing greater flexi-
bility in physical layout.

For further information on regulated 6.3v filament supply, contact
your area representative or write for Circular CVF-269.

*Filament current drawn by 160 electron tubes with filament ratings of .15a each
equals 24a— within the capacity of Sola’s 25a Constant Voltage Filament Transformer.

il SOLA Gzioiiens

Sola Electric Co. o 4633 W. 16th Street o Chicago 50, lllinois

i
b
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CRUCIBLE P

1

give maximum energy. . . minimum size

Special applications, such as radar load isolators, demand compact but powerful
magnet assemblies. And this is but one of the many places where the consistently higher
energy product provided in Crucible Alnico magnets pays off.

These Crucible Alnico permanent magnets can be sand cast, shell molded, or
investment cast to exact size, shape or tolerance requirements . . . and in any size
from a mere fraction of an ounce to hundreds of pounds.

The design and production of permanent magnets has been a Crucible specialty ever
since Alnico alloys were discovered. It's one of the good reasons why so many
people bring their magnet applications to Crucible. Why don’t you? Crucible Steel
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa.

c n u c I B lEI first name in special purpose steels

Crucible Steel Company of America
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Tip and Shank of New G-E Soldering Iron No Bigger Than a
Paper Match: Gives Quick Heat Recovery for Production Use

?#"'W

S

i

General Electric’s new Miniature soldering iron is designed
especially for continuous production-line work on sub-
miniature components. It can help increase your produc-
tion by delivering fast, more dependable heat recovery
from joint-to-joint. This is made possible by an efficient
tubular heater built into its 14" diameter, long-life tip. As
a result, heat is concentrated right at the work, minimiz-
ing heat loss.

What’s more, the maneuverable Miniature iron gives
you tip-touch control for rapid soldering of critical joints,
Its tiny lg" shank reaches into almost inaccessible areas,
with reduced risk of damage to adjacent parts.

Here are just a few of the other big reasons why the
new Miniature is the answer to your needs for a small,
efficient, production soldering iron:

EASY TO MAINTAIN—Tip and heater assembly can be
replaced quickly and easily.

IMPROVES OPERATOR EFFICIENCY—Weighs less than
114 ounces, reduces fatigue.

TIP LASTS LONGER-—Vacuum processed iron tip resists
harmful effects of tin and high temperatures.
PORTABLE—Transformer plugs into any standard 115-
volt outlet.

For more information contact your local G-E Apparatus
Distributor, or write for Publication GEC-1318, Section
724-8, General Electric Company, Schenectady, N. Y.

GENERAL &3 ELECTRIC
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CAPITRON® POWER PACK

«—Circle 44 Readers Service Card

AMP’s custom-designed

and versatile line

EQUIPMENT APPLICATIONS

’ ®
M'F“M the all-purpose high voltage dielectric
... is not affected by acids or organic solvents

... undergoes no distortion under high temperatures and pressures
... is readily bonded by adhesives
... is easy to handle and fabricate

CAPITRON® WAFER CAPACITOR—AmpIi-FIUVI@ dielectric sheets and high conductivity
copper electrodes are bonded together under high heat in hydraulic presses using a special
non-polar thermo-plastic bonding resin to obtain a solid, void-free sealed capacitor for rugged
requirements in high voltage circuits. Having indefinite shelf life, these capacitors are designed
for use in oil filled assembly, but also they are well suited for many applications in potted or
encapsulated assemblies. They can be supplied in various form factors including curved shapes.

CAPITRON® POWER SUPPLIES_yse of Capitron® Wafer Capacitors enables AMP to
provide a wide variety of high voltage power supplies for radar indicators and radar modulators.
The small size and light weight of these units dictates their use in many airborne applications.
They are supplied either as oil filled metal cased units or as epoxy encapsulated units. AMP's
LGH terminals solve high altitude application problems.

CAPITRON® ARMORED WAFER CAPACITOR _Factors of this Capacitor are as follows

« Armor type encapsulation to resist extreme thermal and mechanical shock.

« Eliminates high altitude flash-over, as metal terminals are not exposed . . . they are
enclosed within the armor encasement.

« Multiple connections to capacitor leads can be made with little or no increase in
over-all size of the capacitor.

« Versatility of design eliminates revamping assembly to accommodate the capacitor.

CAPITRON® PULSE SYSTEM PACKAGE_Charging choke, pulse forming network and

pluse transformers are combined in a unit of minimum size and weight to work with a specific
magnetron. All components are designed by and manufastured under the direct control of AMP's
pulse specialists.

CAPITRON® PULSE FORMING NETWORKS_AMP pylse forming networks can be

supplied to meet rigorous specifications with special emphasis on high reliability, small size and
light weight for airborne radar applications.

CAPITRON®
ARMORED WAFER CAPACITOR

AMP INCORPORATED

CHEMICAL AND DIELECTRIC DIVISION
155 Park Street, Elizabethtown, Pennsylvania

Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada e Aircraft-Marine
Products (Great Britain) Ltd., London, England « Societe AMP de France, Le Pre St. Gervais, Seine, France
AMP—Kolland N. V. "s-Hertogenbosch, Holland

Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan
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FOR R
ADAR AND ELECTRONIC

CAPITRON®
PULSE SYSTEM PACKAGE

CAPITRON® WAFER CAPACITOR

CAPITRON®

CURVED WAFER CAPACITOR

Wwvw“m

CAPITRON® POWER SUPPLY

CAPITRON®
PULSE FORMING NETWORKS
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High accuracy with wide operating range

L&N’s new Guarded Wheatstone Bridge

If you are checking resistors, making routine resistance
measurements, or performing laboratory experiments,
this new 4735 Guarded Wheatstone Bridge gives you
faster, more accurate resistance measurements.

The most advanced general purpose bridge available
today, this new 4735 has a host of new features includ-
ing: high accuracy with a wide operating range . . .
guarding of galvanometer circuit to prevent voltage er-
rors due to humidity effects . . . three galvanometer keys
interlocked with a battery key . . . thermals minimized
by special features of construction . .. and bench-type
or relay-rack mounting.

Complete information on this versatile bridge is pre-
sented in Data Sheet E-53(1). Write today for a copy
from your nearest L&N Office or from Leeds & Northrup
Company, 4979 Stenton Ave., Philadelphia 44, Pa.

Guarding against effects of humidity

Fast reading of resistance values

Circle 46 Readers Service Card

Partial Specifications

List Number—4735 Guarded Wheat-
stone Bridge.

Range—0.01 ohm to 1,111 megohms.
Limit of Error—=( 0.05% 4+ 0.001
ohm) up to 100 megohms; *+0.59%,
above 100 megohms.

Rheostat Switches—Five decades of
enclosed switches in steps of 10 «x
(1000 4 100 4 10 + 1 +0.1).
Multiplier Dial—Eleven-position en-
closed switch; from 10—5 to 10+5.
Galvanometer Sensitivity Keys —
Three tap keys provide sensitivities
of approximately 1, 1/100 and 1/1000.
Battery reversal key is provided.
Case—Metal, gray enamel finish; 19”
x9” x 7", for relay-rack or bench use.

NORTHRUP

Avtomatic Controls « Furnaces
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Trangitron

MILITARY v

silicon diodes

1N4AS7
1N458
1N4S59
1N251

|
L] aqe aye . H
TRANS!TRON S Military type silicen diodes Minimum Inverse T m
are designed to meet the requirements of Forward Current at Operating
. - Current Specified Inverse  MIL-E-1
MIL-E-1, and are characterized by reliability Type  at 4+ 1v V(iltage Voltage 1SS #
under the most severe operating conditions. i) ] g
Their subminiature size and rigid specifications IN457 20 025@ —60V 60 1026
make them ideal for a wide range of applica-
tions. Types 1N457, 1N458, and 1N459 are 1N458 7 025 @ —126V 125 1027
in r low and medium A
ten'dfed for low a d. edium frequency uses - 3 025 @ —175V T -
requiring voltage ratings up (o 175 V. Type
IN251 is a high frequency diode especially IN251 * 2 2 @-1ov 30 1023
designed for detector and high speed pulse units.

In addition to these four military types, silicon *Inverse recovery time under .15 microteconds
diodes meeting many other application require-

ments are also available. These include high

conductance types, as well as fast switching-

high voltage diodes.

Reiinionm

SEND FOR
BULLETIN TE 1350

Trangitron

electronic corporation * wakefield, massachusetts

Germanlum Diodes Transistors Slticon Diodes Silicon Rectifiers




From one source...

SELENIUM -GERMANIUM

Jor all dc needs from microwatts to megawatts

SUB-MINIATURE SELENIUM DIODES

Developed for use in limited space at ambi-
ent temperatures ranging from —50°C to
+100°C. Encapsulated to resist adverse
environmental conditions. Qutput voltages
from 20 to 160 volts; output currents of
100 microamperes to 11 MA Bulletin SD-1B

SELENIUM CONTACT PROTECTORS

Designed to eliminate arcing and erosion
across the contacts of relays and switches.
A complete series in each of three basic
types: Diode type, Cartridge type and Her-
metically sealed type for industrial appli-
cation. For complete data: Bulletin SR-150

SILICON MEDIUM POWER RECTIFIERS

Specifically engincered for industrial appli-
cations — the most conservatively rated sili-
con rectifiers in the industry! Rugged all-
welded construction and hermetic  scaling
mean greater reliability —longer life. Types
available in 3 scries. Request Bulletin SR-1438B.

SELENIUM HIGH VOLTAGE CARTRIDGE RECTIFIERS

Dcsigned for long life and reliability in Half-
Wave, Voltage Doubler, Bridge, Center-Tap
Circuits, and 3-Phasc Cireuit Types. Phenolic
Cartridge and Hermetically Sealed types
available. Operating temperature ransge:
—65°C to +100°C. Specify Bulletin H-2

STYLE S SILICON POWER DIODES

A complete series of hermetically sealed
diodes for operating in temperatures from
—55°C to +150°C. Power supply and mag-
netic amplifier types. PIV range: 50 to 600 v.
For 100ma DC output request Bulletin SR-136B
For 300ma DC output request Bulletin SR-132E

10 AMP SILICON POWER DIODES

Conservatively rated to provide a sub-
stantial safety factor in industrial appli-
cations. Iermetically scaled, all-welded
case construction provides reliability over a
long life. Types available in a wide volt-
age range. Write for Bulletin SR-151

SELENIUM TV AND RADIO RECTIFIERS

The widest range in the industry! Designed
for Radio, Television, TV bhooster, UHF con-
verter and experimental applications. Input
ratings from 25 to 156 volts AC and up. DC
output current 50 to 1,200 MA. Write for
application information. Bulletin ER-178-A

STYLE T SILICON POWER DIODES

Stud mounted-hermetically sealed types
for power supply and magnetic amplifier
applications. PIV ratings from 50 to 600
volts at 800 ma rectified DC output current.
All welded construction. For operation at
—35°C to +150°C. Ask for Bulletin SR-135C

150 AMP GERMANIUM JUNCTIONS

Designed for high velocity, forced air coole
ing, the finned copper heat exchanger of
these junctions feature 56 sq. inches of
cooling arca in 5.7. cubic inches of volume.
Voltage input ratings from 20 to 85 volts
rms. Lug or stud terminals. Bulletin GPR-2

-5 For complete data on the products listed write on your letterhead to International Rectifier

& INTERINATIONALIL

THE WORLD’S LARGEST SUPPLIER OF

REPRESCHTATIVES THROUGHOUT THE WORLD

EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA « PHONE OREGON 8-6281 « CABLE RECTUSA & NEW 1

60
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...the complete line of

STLLICON RECTIFIERS

... the widest range in the industry!

SELENIUM INDUSTRIAL POWER RECTIFIERS

For all DC power needs from microwatts
to kilowatts. Features: long life; compact,
light weight and low initial cost. Ratings:
to 250 KW, 50 ma to 2,300 amperes and
up. 6 volts to 30,000 volts and up. Efficicncy
to 87%. Power factor to 95%. Bulletin C-349

HIGH VOLTAGE SILICON POWER DIODES

Two styles available, Hermetically sealed,
pigtail construction. Style J features PIV
ratings from 600 to 1000 volts at 125 ma.
DC output current. Ask for Bulletin SR-138E
Style K: PIV from 600 to 1200 volts at 100
ma DC output current. Bulletin SR-144A

330 AMP GERMANIUM JUNCTIONS

Low current density germanium junctions
of high capacity for heavy duty applications.
Corrosion resistant, cast aluminum cooling
fins dissipate heat at high rate, Efficiency:
98.5. Six types. Input voltage ratings from
20 to 66 volts rms. Request Bulletin GPR-2

HIGH CURRENT DENSITY SELENIUM RECTIFIERS

A complete line for natural convection cool-
ing in industrial applications. Inverse volt-
age ratings up to 36 volts per cell. Rect-
ified DC output approximately twice that of
standard selenium stacks in approximately
50% less volume. Write for Bulletin SR-152

SILICON RECTIFIER STACKS

These units consist of hermetically scaled
junction diodes mounted on copper cooling
fins, stacked to include the interconnections
required for specific circuits. Junction
ratings: 1.25 amps. DC output; 70 to 350
AC input volts rms. Request Bulletin SR-137A.

500 AMP GERMANIUM JUNCTIONS

Six high capacity junction types espec-
ially suited for extra-heavy duty such as
electrochemical installations where air
cooling is desirable. Cast aluminum airfoil
housings. Input voltage ratings from 20 to
66 volts rms. Efficiency 98.5. Bulletin GPR-2

INDUSTRIAL METALLIC RECTIFIERS

A 0
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SEE THEM ALt AT WESCON BooTHS 1501-1502

SELENIUM PHOTOCELLS —SUN BATTERIES

Self-generating photocells available in
standard or custom sizes, mounted or un-
mounted. Optimum load resistance range:
10 to 10,000 ohms. Output from .2 MA to
60 MA in ave. sunlight. Ambient tempera-
ture range: —65°C to +100°C. Bulletin PC649

SILICON CARTRIDGE RECTIFIERS

The answer to tough miniaturization
problems! Ratings for high temperature
applications: from 1000 volts PIV at 100ma
half-wave DC output to 16,000 volts PIV
at 45ma. Hermetically sealed, metallized
ceramic housing. Request Bulletin SR-139B

LIQUID COOLED GERMANIUM JUNCTIONS

Liquid cooled for maximum power in mini-
mum space. Junction rating: 670 amps at
26 to 66 volts rms. Housed in high-conduc-
tivity copper cast around special steel coils.
Water, oil or other accepted coolants may
be used. For complete data. Bulletin GPR-2.

Corporation or contact the International Rectifier branch office or representative nearest you.

RECTIFIER CORZFP.

61



General Electric Mm-2
Leak Detector Offers You

UNSURPASSED
LEAK SENSITIVITY

Expensive rejects of sealed electronic products can be
reduced by leak testing housings before assembly
with the new General Electric mass spectrometer leak
detector. It offers:

EXTREME SENSITIVITY— detects leaks of 1 X 107
standard cubic centimeters of air per second (9 X 10%
micron cubic feet per hour).

FAST RESPONSE—as low as 2 seconds for small,
hermetically sealed electronic components,

HIGH RESOLUTION which helps eliminate the possibility
of response to elements other than the tracer gas.

f
I
i
i
3

THESE EASY MAINTENANCE FEA

SIMPLIFIED DESIGN of the vacuum
system and use of plug-in com-
ponents gives excellent accessi-
bility and saves maintenance time.
The easily removed spectrometer
tube greatly reduces down-time
when the tube needs cleaning or
filament replacement.

NO SPECIAL TRAINING is needed
to operate the General Electric
M-2 leak detector. After starting,
the M-2 is operated simply by
opening and closing one valve.
The leak will show up on the leak
rate indicator of the operator’s
panel. An audible alarm is also
available.

FOR FURTHER INFORMATION,
contact your nearest General Elec-
tric Apparatus Sales Office or
write for descriptive bulletin, GEC- . - . { ; i
336, to Section 585-63, General DOWN-TIME IS REDUCED through easy access and removal of the spectrometer
Electric Co.; Schenectady 5, N. Y. tube (right) and by a simplified vacuum system design.

GENERAL @3 ELECTRIC
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TURSHELP REDUCE DOWN-TIME
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10MFD - 100V EMFD — 200V SMFD — 100V ZMFD — 100V
#5°C B5°C ¥ B5°C
22w 1178 2x 211174 1-3/4 & 1-1/4 % 1-1/8 1-3/16 % 1-1/16 x 11/16

PRINTED
CIRCUIT
2TMFD IMFD — lodv AMFD — 100V D1MFD :cmﬂ'ﬂ

100V 50 BS
/B x 15716 x 1-1/4 Bs16x 374 & 354 11716 & 1-3/4 38 x 1-3/8 3716 % 3/4

Derpted at 125°C 83 follows
100 voity = 50%
A t ’ 200 volts = 50%
as (] 300 volts — 3342 %
400 valts — 332 %

500 volls — 20%
600 vaolls = 16%:

Mycon Plastic

Sguthern Electronics Carparation
has developed & iesi procedurs
which Insures bulit-in relisbilityl

Capacitors N pek pohe

always specily 3.EC

up to 1500 C! SUPER MYCOM CAPACITORS

Tolerance to 1% —lowail
temperaturn ceafficient. Superior

o Reliability proved insalation resistance st high
« Rated for infinite long life b g et

o Insulation resistance 1 x 10'* OHMS

Wire, write or phone for complete catalog today!

SOUTHERN ELECTRONICS

150 West Cypress Avenue, Burbank, California
PIONEERS IN CUSTOM CAPACITOR ENGINEERING
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Faster Wiring with

NEW
Kiein Shear Cutting Plier

PATENT PENDING

1. Cut wire and bend in hook. 2. Close for soldering. M i - /
Here is 2 new Klein Plier based on an original principle M ﬂ
e :

which assures cleaner,faster cutting. The shear action makes e

it possible to cut hard wire or dead soft wire easily, quickly. 208-6NC. Similar in design to 208-6C but reverse
side designed to put a positive 3/16-inch hook on

The reverse side of the plier has a milled section behind ¢ " -

. . . N o X the end of a resistor wire. Smooth one-motion
the knife so designed that when the wire is cut, it is held in operation saves production time on every fele-
position and a turn of the hand forms a 3/16-inch hook at vision or radio set.
the proper angle. Without changing pliers this hook may
then be closed on the terminal for soldering.

Shear blade is held in place with a countersunk setscrew
and may be quickly replaced when knife becomes dull.

Also available as a straight side cutting plier with shear.

Furnished standard with self-opening coil spring and
1/16-inch point.

208-6C long nose shear cutting plier. A 6V2-inch
ASK YOUR SUPPLIER long nose plier with shear blades. Will cut dead

soft or extremely hard wire. Blade replaceable.

Foreign Distributor
orels fsiributor Plier never needs sharpening. Point of nose 1/16-

inch diameter. Coil spring keeps jaws open ready
for use.

Mathias “HhJ & Sons
|

International Standard Electric Corp.
New York

7200 McCORMICK ROAD '« CHICAGO 45, ILLINOIS
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.........

Now the famous Allen-Bradley Type J (2 watt) and the smaller
Type G (14 watt) variable resistors are available encapsulated in
epoxy resin . . . completely sealed. The operating shaft is provided
with an “0” ring—to prevent moisture and detrimental vapors
getting into the control. This new construction provides your crit-
ical circuits with the reliability and unequalled performance of
Allen-Bradley’s solid hot molded type resistor elements. .. plus
the extra protection of epoxy encapsulation. ’

These famous Allen-Bradley variable resistors give you smooth
control—without abrupt resistance changes. “Noise” characteris-
ties are extremely low, and improve with long use. These controls
can be supplied in single, dual, and triple units, with shaft varia-
tions and standard or special resistance tapers—as you may require.
Please write today for complete information.

|

23

SOLID HOT MOLDED

VARIABLE
RESISTORS

N-8
=S Cé
= ALY =

ELECTRONIC COMPONENTS

Allen-Bradley Co.
222 W. Greenfield Ave., Milwaukee 4, Wis.

In Canada:
Allen-Bradley Canada Ltd., Galt, Ont.
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In modern lahoratories, Allen-Bradley physicists conduct
exacting tests on ceramic disc capacitors. The data accumu-
lated from many thousands of tests—both electrical and
physical—enables Allen-Bradley to produce ceramic disc
bodies with exael temperature compensating characteristics.

\
AI.I.E.H Bmzm.zv
RADIO, ELECTRO&‘AND TELEVI COMPONENTS
DQUALITYESS

. e,

You can obtain greater precision with Allen-Bradley
temperature compensating capacitors. .. much more
accurate than conventional units . . . more accurate than
the requirements of M1L or RETMA specifications.

Allen-Bradley is able to assure this accuracy by pro-
ducing its own ceramic bodies. Years of experimenta-
tion, thousands of tests, and meticulous compounding
enables Allen-Bradley to provide the exact characteris-
tics you require. The accompanying temperature co-
efficient curve—typical of all Allen-Bradley temperature
compensating capacitors—illusirates how precisely these
characteristics are maintained.

Allen-Bradley temperature compensating capacitors
are available from 2.0 to 510 mmf{ with eleven different
temperature characteristics from P-100 to N-1500 in
tolerances of +5%, 109, and 209,. Use these quality
ceramic capacitors—tlhey cost no more—and they will
give you a more stable product.

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.




Whenever You Want Dependable Electrical
«...BUSS FUSES ARE YOUR ANSWER!

Here’s why .. With BUSS fuses,
dependable electrical protection isn’t
left to chance. Every BUSS fuse is
tested in a sensitive electronic device
that automatically rejects any fuse not
correctly calibrated, properly construc-
ted and right in all physical dimensions.

The result = when an electrical
fault occurs, BUSS fuses quickly clear
the circuit and the danger of damage
to equipment is held to a minimum.
Yet, BUSS fuses won’t cause needless

i BUSS fuses are made to protect=~not to blow, needlessly
4 -

952
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shutdowns by blowing when trouble
does not exist.

By specifying BUSS fuses, you make
sure your product received maximum
electrical protection. And you are help-
ing to safeguard the good name of
your product for service and reliability.

If you have a troublesome
fuseing problem . .. you can save
engineering time by letting our research

Circle 55 Readers Service Card

Protection

staff of fuse engineers work with you.
If possible, a fuse will be selected that
is available in local wholesalers’ stocks,
so that your device can easily be
serviced.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Division (Mec-
Graw-Edison Co.) University at Jef-
ferson, St. Louis 7, Mo.

Makers of a complete

m line of fuses for home,

TAUSTWORTHY NAMES iN furm, commer:iul,
TR . .
ELECTRICAL PROTICTION electronic, automotive «

W and industrial  use.
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HOW TO TEST CORES

You can get your core program off the ground now with the
Burroughs BCT-301. This complete and flexible system for accu-
rately measuring the operating characteristics of tape wound cores
is the result of six years of core research at Burroughs. And with
it, you get the benefit of advanced techniques and procedures
which are now in everyday use at Burroughs, and are accepted

practice among major core manufacturers.

Designed expressly for the individual testing of square loop
cores, the BCT-301 allows precise control over frequency, pattern,
amplitude, and rise time of the core driving signal. Thus, you can
get extremely accurate measurements of the switching time of the
core as well as the amplitude of the output pulse. And the unitized
sections of the BCT-301 can be expanded and modified to meet

new testing requirements as they arise.

Write for additional details on the BCT-301, or request a
demonstration of how this new tool can get your core program

off the ground now.

specifications

core  low-naite test mownting jig applies tight single furn
mounting  loops uruund core for input and output windings. Spe
ig: clal eluctrical and mechanical design minimizes pickup
by iha secondary as well as other disturbances caused
by uir flux. Adjustable pins accommodate wide range

of bobbin sizes with equal precision.

pattern  Provides extreme flexibility in generating pulse patterns
generator:  applied to core, controlling pulse spacing, repetition
rate of cycle, and number of puises in pattern.

current  Two drivers convert voltages ftg)m patiern generator
drivers:  into positive and negative constant current pulses used
for driving core. Front panel controls vary current am
plitude from 0 to 1.0 ampere; rise time from 0.2 usec. to
1.0 usec.; pulse duration from 1.0 psec. to 10.0 usec.

calibrator:  Accurately measures currents and voltages. Permits
measurement of driving current and amplityde of output
voltage with an error of less than 1%, Used with cali-
brated oscilloscope, permits highly accurate readings
of switching fime.
power

supply:  Provides seven regulated\ d-c voitages.

Burroughs Corporation - ELECTRONIC INSTRUMENTS DIVISION, DEPT. C, 1209 VINE STREET, PHILADELPHIA 7, PA,
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"INDUSTRY
APPROVED

ALSIMAG 196

Your best buy for uses requiring rugged strength,
low dielectric loss, precision tolerances. Dependable
performance. Produced by the source offering widest
choice of specialized ceramic compositions in the
field. Withstand high temperatures. Hard. Minimize
chipping, breaking. Chemically inert. Permanently
rigid. Cannot rust, corrode or deteriorate with time.
Wide latitude of shapes and sizes. Pressed . . . ex-
truded . . . machined. The right equipment for every
operation, every size order . . . to improve quality,
decrease cost. Rapid delivery of uniform parts. Proto-
types available . . . small lots for test purposes with-
out special tooling.

o L PP

VERSATILE AlSiMag 196 STARS {
IN SUCH APPLICATIONS AS THESE: .

Atomic Mounting Plates
Applications Spacers
Appliance Parts Standoffs
Bobbins Supports
Bushings Switchbacks
Coil Forms Terminal Boards
Dowels Transformer
Grommets Eushingle
High Frequency Trimmers
Insulators Tube Parts

Why not investigate the many advantages of
AlSiMag 196 for your application? Sketch or blue-
print, together with details of operation, will bring
you complete information.

~ MINNESOTA MINING AND "_.a
MANUFACTURING COMPANY h-



Using the diffused-meltback process

G.E@

68

Curves illustrating impurity distribu-
tion after diffusion. P-type impurities
in the high concentration side of the
meltback junction diffuse, within
solid semiconductor, into “plateau’
region of low impurity concentration.
High resistivity “plateau” contributes
to elimination of punch-thru effects.

Before going through the diffused-meltback operation,
a crystal of silicon is sawed into wafer-form: wafers are
then diced to produce 4000 to 5000 individual silicon
bars. Photomicrograph at left shows size-comparison of
a silicon NPN bar, or pellet, with human hair (Arrow 2).
“Tear drop” at end of bar is formed during meltback
process. Micro-thin base, or “P”, region (Arrow 1) is
created through G-E diffusion technique. Base regions of
2-micron size are made with relative ease.

Z|
3 H
Sl _N-TYPE_DONORS
& N
Z|
W
(8]
3 ’
BlP-TYPE_ACCEPTORS ’ P
N \\ rd
r'd N
g| emiTTER e \;
% BASE ==~ "  COLLECTOR
DISTANCER S5 ’ DIFFUSED-MELTBACK
DIFFUSED IMPURITY DISTRIBUTION BAR
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to put the most into transistors

|
[

View of uncapped G-E silicon NPN diffused-
meltback transistor, showing mounted silicon
bar with aluminum base lead connected. Bar
ends attached using a gold-alloy mounting
technique. No solders or fluxes are used.

ELECTRONICS — September 1, 1957

High degree of uniformity and control in junction
formation. General Electric’s diffused-meltback
process was developed by Dr. I. A. Lesk of the
G-E Advanced Semiconductor Laboratory. The de-
velopment came about as the result of Dr. Lesk’s
efforts to create a transistor manufacturing process
that would yield high-quality results at reasonable
cost.

Not only does the G-E diffused-melthack process
result in a maximum number of transistors from a
single crystal (4000 to 5000 NPN transistors), but
it offers an extremely high degree of uniformity and
control in transistor junction formation.

Opens the door to high frequency performance,
Diffusion of a melted-back silicon bar, or pellet, is
the final step in the diffused-meltback process. It’s
the stage in which the micro-thin base, or “P”
region is formed, establishing the final NPN trans-
istor structure. Because the actual diffusion is ac-
complished over a high temperature heating cycle
lasting several hours, the need for split-second ac-
curacy is eliminated. The result is a high degree
of process control.

By proper choice of the initial impurity concentra-
tions and the time and temperature of the diffusion
cycle, heavily-doped base regions as thin as 2
microns are easily obtained. These micro-thin, uni-
form base regions are the “open-sesame” lo ex-

Ordering Data—G-E Silicon NPN Transistors
High Frequency Amplifier Type
ask for: 2NA429 (formerly 4JD4A2)

Computer DCTL Type
ask for: 2N430 (formerly 4JD4A3)

General-Purpose Amplifier Types

ask for: Beta
2NA31 (formerly 4)D4A4) 9to 30
2N432 (formerly 4JD4AS) 20to 55
2NA433 (formerly 4JD4A6) 4510 100

T
m Loy
CrT T

Ern T, COTRRS - T

Diffusion furnace. Operator places
quartz vials, with large quantity of
silicon bars, in furnace. Diffusion oc-
curs through high-temperature heating
cycle lasting several hours.

tremely reliable high frequency transistor performs-
ance.

High current gain. Silicon NPN transistors feature
inherent high current gains and high frequency
cut-offs. The diffused meltback process permits
mass production, since it combines the principles
of impurity segregation and solid-state diffusion.
G-E silicon NPN transistors are nominally rated
for 25 megacycles, but with useful gain to 50 mega-
cycles—the highest frequencies offered by any mass-
produced silicon NPN triode on the market today.
All production units are aged at extremely high
temperatures for over 150 hours. This is to provide
maximum stability of I, and current gain (beta).
The header assemblies of G-E silicon NPN trans-
istors are constructed of high-purity materials. A
gold-silicon alloy is used for end connections: the
base lead is pure aluminum. There are no solders
or fluxes, eliminating any danger of transistor
“sleeping sickness” caused by corrosion at soldered
junction points.

Outstanding For Switching Applications and
Linear Amplifier Use. The gold-alloy mountings,
with a melting temperature of over 350°C repre-
sent the lowest melting point of the entire trans-
istor assembly structure. The G-E Series 4JD4A
silicon transistors provide reliable operation to
150°C, with storage temperatures to 200°C.

With well-controlled high frequency characteristics
and a low saturation resistance of 20 ohms, G-E
silicon NPN transistors are “naturals” for switching
applications and linear amplifier use.

Would you like complete specification informa-
tion? Please contact your nearest G-E Semicon-
ductor Products district office, or write to Gen-
eral Electric Company, Semiconductor Products,
Section $2597, Electronics Park, Syracuse, N. Y.

Progress Is Our Most Important Produet

GENERAL @B ELECTRIC
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An aging oven in which G-E silicon
NPN transistors are aged at ex-
tremely high temperatures for over
150 hours. Provides maximum sta-
bility of I .o and current gain (beta).
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Reliable,

Efficient
DC

Conversion

Industry’s Highest Power Transistors

Low saturation voltage of Delco Radio 2N173 and 2N17) opens new
opportunities for converter economy, efficiency and reliability

The excellent electrical characteristics of Delco
High Power transistors permit the conversion
of low DC voltage to higher DC voltage —with
a high degree of efficiency—in a wide range of
applications. This proved performance offers
greater reliability than will be found in corre-
sponding vibrator circuits.

The low saturation voltage of Delco 2N173 and
2N174 transistors also reduces their internal
power dissipation in conversion applicatiens
to an insignificant degree so that little self-
heating is apparent. The result is an overall
economy which permits converters of smaller
size . . . important _in many applications.

TYPICAL CHARACTERISTICS

_Prope;ies {25°C) N
Maximum current

Maximum col[eé'or voltage
ASai{ura'i;)E vol'ch(] 2 amp.) ]
Po;ler_gain (Clas; A, 10 watts)
Alph: cu'oREfrequen-cy -
s Pow; dissi;cﬁon )

Thermal gradient from junction
to mounting base

s Distortion {Class A, 10 watts)

| 2N173 | 2N174
12 Volts 28 Volts
12 12
60 80
0.7 0.7
" 38 38
0.4 0.4
55 55
1.2 1.2
5% 5%

DE LC 0 RA D I 0 DIVISION OF GENERAL MOTORS
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WRAPPING
IS EASY
WITH

AMP-SPIRAP

The development and production of the finest quality solderless terminals for your
electrical circuitry requirements is AMP's primary objective. We also constantly

search for allied products and application techniques that will speed, simplify,
and obsolete present time-consuming sub-assembly operations. AMP-SPIRAP and

its application technique stems from such constant searching activity.

AMP-SPIRAP is a unique, spirally-cut plastic wrapping that . . .

® climinates tedious cable lacing, insulation damage, and pulling of wires
through spaghetti tubing

® is quickly applied to wire bundles of any size up to 32 inches diameter
® permits individual wires to be entered or led out at any point

® s quickly unwound to allow wires to be added, removed, or relocated—
thereby eliminating the necessity for cuttingintothe cable bundle afterassembly

® holds wires together tightly, but permits flexibility for forming cable

® provides mechanical protfection over entire length of cable

When required for your maintenance and repair needs,
AMP-SPIRAP is available in the US.A. through American apl
Pamcor Inc. AmERICAN. [l PAMCOR INC.

Additional information about AMP-SPIRAP and its application versatility
is available on request. SEND FOR YOUR FREE SAMPLE TODAY.

AMP INCORPORATED

GENERAL OFFICES:
3332 Eisenhower Boulevard, Harrisburg, Pa.

Wholly Owned Subsidicries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada
Aircraft-Marine Products (Great Britain) Ltd., London, England  * Societe AMP de France,
Le Pre St. Gervais, Seine, France « AMP—Holland N.V. 's-Hertogenbosch, Holland

Distributor in Japon: Oriental Terminal Products Co., ltd., Tokyo, Japan

a
<
B
a
W
o
=
<
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Even in the most remote areas, wings aloft are
guided on their way by Aerocom’s new medium
range Aerophare Transmitter. This transmitter
was designed and built to provide long, trouble-
free service with no attendants...even where
the total population is Zero.

AEROCOM’S

Dual Automatic
Package-Type Radio Beacon

for completely unattended service. This aerophare (illustrated) consists of two 100 watt (or 50 watt)
transmitters with keyer, automatic transfer and antenna tuner. (Power needed 110 or 220 volts
50/60 cycles, 520 V.A. for 50 watt, 630 V. A. for 100 watt.)

Frequency range 200-415 kes.: available with either crystal or self excited oscillator coil.
High level plate modulation of final amplifier is used, giving 40% tone modulation in 100 watt trans-
mitter and 60% in 50 watt model. Microphone P.T switch interrupts tone, permitting voice operation.

The “stand-by™ transmitter is selected when main transmitter suffers loss (or low level)
of carrier power or modulation. Audible indication in monitoring receiver tells which transmit-
ter is in operation.

Unit is ruggedly constructed and conservatively rated, providing low operating and main-
lenance costs.

Also available in 1 K.W, and 4 K.W. Models

A-134

AER COM 3090 S.W.37th AVENUE @ MIAMI 33, FLORIDA
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1QOISISCPUSH

One push on—
One push off

TwOo new
switch-

controls

Volume setting
unaltered by
ON-OFF operation

WEST COAST SUBSIDIARY
Chicago Telephone of
California, Inc.

105 2asadena Avenue
South Pasadena, Callfornia
L. A. Phone: CLinton 5-7188
TWX LA 1105

EAST COAST OFFICE

§ Haddon Avenue
Haddonfield, New Jersey
Phone: Haddonfield 9-5512
TWX No. Haddonfield 529
Phila. Phone: Market 7-3129

SOUTHWESTERN U.S.A.
John A. Green Company
137 Parkhouse
Dailas 7, Texas
Phor ¢: Riverside 3266

The most complete line of variable resistors
and associated switches available is
manufactured by CTS. Consult CTS
Specialists on all your control problems.

CANADIAN SUBSIDIARY
C. C. Meredith & Co., Ltd.

QAR PUSH

Pull to turn on—
Push to turn off

Just switch on and walk away. No coming back or
waiting for further adjustment after warm-up.

Volume can be changed instantly as desired by
rotating shaft . . . or can remain indefinitely at any
selected setting regardless of on-off switch operations.

Push-push switch available with either 3 amp 125V
rating (Type J) or 6 amp 125V rating (Type TJ).
Pull-push switch available with 3 amp 125V rating
(Type K). Both switches available in many special
terminal and control combinations.

Write today for Data Sheets containing dimensional

drawings and complete technical details.

SOUTH AMERICA
Jose Luis Pontet
Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazii

OTHER EXPORT
Sylvan Ginsbury
8 West 40th Street
New York 18, New York
Phone: Pennsylvania 6-8239

Streetsville, Ontario
Phone 310

WEST COAST MANUFACTURERS:

Many types of variable resistors now in production at our
South Pasadena plant. Your coil, transformer and
compression molding business also invited. Prompt delivery.
Modern versatile equipment. L. A. phone CLinton 5-7186.

Burton Browne Advertising

CHICAGO TELEPHONE SUPPLY
%o/)ﬁo/ta/imz

ELKHART » INDIANA

Shecialdsls cn Precision Mass SProduction of Yarniable Lescslorw
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JUNIOR VoltOhmyst® WV-77C — Biggest value
in vacuum-tube volt-ohmmeters! Factory
tested and calibrated to lab standards.
Measures de from 100 millivolts to 1200
volts; ac from 100 milivolts to 1200 volts
rms; resistance from 0.2 ohm 1o 1,000 meg-
ohms. User Price $59.50%

ELECTRON-TUBE MicroMhoMeter WT-100A — Accu-

racy suited for electronic equipment manu-

facturers, research and development, main-
tenance groups. Precision tube testing under
actual circuit conditions, Ruilt-in “'shorts”
test; burnout protected meter; regulated
power supplies for de voltages; measures gm
up to 100,000 micromhos in 6 ranges. User
Price $785.00*

5" OSCILLOSCOPE WO-81A -Dual Band 4.5 Mc
scope, for waveshape observation and meas-
urement, signal tracing and alignment of
chrominance circuits and wide-band ampli-
fiers-——voltage-calibrated input step-attenua-
tors and calibrated graph scrcen make pos-
sible direct voltage readings as easily as with
a VTVM. User Price $239.50*

#*UJser Price (Optional)

74

e
SENIOR VoltOhmyst™ WV-98A — Improved cir-
cuit provides greater accuracy, 3% on BOTH
ac and dc¢ measurements. Measures directly
the peak-to-peak values of complex wave
forms and rms values of sine waves, LARGE
full-vision meter, with less than 1% tracking
error, provides one of the easiest reading
VTVM scales. User Price $79.50%

ULTRA-SENSITIVE DC MICROAMMETER WV-84B—
Popular choice in industrial, chemical, general
lab applications. Designed to measure ex-
tremely “'feeble” currents, extremely high
resistances. Self-contained batieries permit
use almost anywhere. Low-drain tubes ex-
tend battery life, meter protected from acci-
dental overloads. User Price $110.00% (less
batterics)

7" OSCILLOSCOPE WO0-56A—For phase measure-
ments or vector display—7-inch screen plus
frace expansion of 3 times screen diameter
provide unusually large waveshape display
for distant or close examination of minute
portions of waveshapes. Frequency-compen-
sated voltage-calibrated attenuators in both
“V*’and ““H” amplifiers. User Price $289.50*

Circle 64 Readers Service Card

MASTER VoltOhmyst™ WV-87B— Ideal for TV,
radar and other types of pulse work. Has
accuracy and stability necessary for laboratory
applications. Features 1% multiplier and
shunt resistors; a +2% meter movement;
DC polarity reversing switch; zero-center
scale adjustinent for discriminator alignment;
+3% accuracy on AC and DC voltages,
many other features. User Price $137.50%

5" OSCILLOSCOPE W0-88A- - An all-purpose scope
for general lab use, production-line alignment
and testing. Built-in voltage calibrating fa-
cilities permit simultancous waveshape dis-
play and peak-to-peak voltage measurements,
Sync polarity instantly reversible with front
panel switch. Dircctly coupled, push-pull
amplifiers in vertical circuit provide flat re-
sponse down to de. User Price $179.50%

5" OSCILLOSCOPE W0-18B— Famous “‘engincer’s

choice” dual-band scope for use when extra
sensitivily and extended frequency response
are required. Uses flat-faced cathode-ray tube
with post-ultor potential of 3000 volts; auto-
matic sync limiting; push-button for calibra-
tion checking; excellent phase characteristics;
full screen deflection over entire rated fre-
quency range. User Price $475.00%

For fast delivery of the best in test instruments for lab, line or shop ... call your RCA Distributor!

RADIO CORPORATION of AMERICA

® COMPONENTS DIVISION

CAMDEN, N.J.
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Sustained operating temperatures up to 400° F, as in guided missiles, are death to inferior electrical insulations and laminates.
CDF glass-base laminates of Teflon*__the only laminates of their kind approved by the military—can take this punishment steadily.

LATEST HIGH-HEAT INSULATION SYSTEMS
NEED CDF GLASS-BASE LAMINATES AND TAPES

Widest avdailable range offers Teflon, epoxy, silicone, mica

products for dimensional stobility under continvous heat

As components and equipment grow smaller, and heat
becomes more difficult to dissipate, CDF high-heat
electrical insulations become increasingly important to
electronic design. For nowhere else can such a wide
range of quality insulations be found under one roof
as at CDF.

FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass-
base metal-clad laminates of Teflon* and epoxy exhibit
best dimensional stability and current-carrying ca-
pacity. Constant operating temperatures of 300°F —
soldering temperatures to 500°F — are readily met by
these specialized CDF Dilecto® laminates.

HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a
wide choice of insulating tapes made of Teflon, silicone
varnish, silicone rubber, and Micabond®, with glass-
cloth support. CDF tapes may be used either by hand

ELECTRONICS — September 1, 1957

wrapping or on automatic winding machines. Unsup-
ported Teflon in colors available to meet MIL-STD 104.

TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES.
Part of CDF’s vast fabrication facilities is devoted to
the production of custom parts from Teflon spa-
ghetti tubing, rods, sheets, and machined parts to rigid
specifications.

NEW — cementable Teflon, bondable to itself and to
other materials with commercial adhesives.

SEE SWEET’S Product Design File, Electronics Buyers’
Guide, and other directories for the name and phone
number of your CDF sales engineer. Then send your
print or your problem, and we’ll return specific tech-
nical data and test samples.

*trademark of DuPont tetrafiuoroethylene resin

@ CONTINENTAL- DIAMOND FIBRE

W A SUBSIDIARY OF THE- 22,2/ COMPANY ¢ NEWARK 16, DEL.
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Here are 6 N EW

Precision Switches by
MICRO SWITCH...

76

Designed to meet modern electrical

control requirements

MICRO SWITCH pioneered the development of
precision switches. .. It has been first in precision
switching for two decades...These new switches are
typical of MICRO SWITCH'’s continuing leadership.

._l

656

MICRO SWITCH alternate action
pushbutton switch gives on-off
control of up to four circuits

Shown here is the MICRO SWITCH 82PB1-T2 (un-
lighted) which allows on-off control of up to four
circuits. When the switch button is pushed, the
contacts of the switches are alternately reversed.
They complete a cycle of action every two opera-
tions of the button.

This alternate action is achieved by the extremely
compact design of a long-life assembly of ratchets.
Variations are possible which will permit almost any
sequence of switch operation. For instance, on a
switch with a four-push sequence, a great many
sequences of switch operation can be provided.

This switch requires but 13 in. below its mounting

panel and mounts in a 14 in. hole. Button is of

off-white plastic. Operating force is 35 oz. max.
(Send for Data Sheet 124)

SWITCH CHARACTERISTICS

Two SPDT switches; break distance .010 in. min. Electrical data:

U/L listed at 5 amps. 125 or 250 vac; 30 vde rating: inductive,

3 amps. at sea level and 2.5 amps. at 50,000 feet; resistive, 4 amps.
at sea level and 50,000 feet. Maximum inrush is 15 amps.

Circle 66 Readers Service Card

MICRO SWITCH magnetic hold-in
toggle switch—permits remote
release of toggle lever to its un-
operated position

This MICRO SWITCH 2ET1 magnetic hold-in toggle
switch is a momentary-action toggle switch which
also functions as a maintained-contact switch by
means of a solenoid incorporated into the design of
the switch. When the toggle lever is operated and
the solenoid is energized, the magnetic force of the
solenoid holds the switch in the operated position.
This magnetic hold-in feature permits remote elec-
trical release of the lever.

The precision sppT switch and a 28 vdc solenoid are
contained in one compact unit. The small size makes
it an ideal component for applications where space
is a critical factor. (Send for Data Sheet 137)

SWITCH CHARACTERISTICS

Total travel 30°% Electrical data: 28 vdc rating: inductive 3 amps.
at sea level and 2.5 amps. at 50,000 feet; resistive, 4 amps. at
sea level and 50,000 feet; motor, 4 amps. at sea level and 50,000
feet; inrush, 24 amps. at sea level and 50,000 feet; Hold-in rating
of solenoid is 18-30 vdec.

September 1, 1957 — ELECTRONICS
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MICRO SWITCH
“Rocket Switch’’—

a rugged, sealed small
switch for indicating
and lockout devices

Developed for use on rocket
launchers, this MICRO SWITCH
21AS2 assembly fits the needs of
many industrial designs.

. The assembly consists of one SPDT
Type-EN switch attached to a rugged cam-type ac-
tuator. The assembly is environment-proof and
withstands the highly-corrosive effects of rocket pro-
pulsion gases. The assembly will withstand heavy

impact hammer blows on the actuator.

(Send for Data Sheet 120)
SWITCH CHARACTERISTICS
Operating force—6 to 12 1bs. Full overtravel force—10 1bs. min.;
Release force—4 lbs. min.
Electrical Data: 28 vdc rating: inductive, 3 amps. at sea level
and 2 amps. at 50,000 feet; resistive, 4 amps. at sea level and
50,000 feet; inrush, 24 amps. at sea level and 50,000 feet. Motor,
4 amps. at sea level and 50,000 feet; inrush, 24 amps. at sea level
and 50,000 feet. (Altitude ratings established with seal deliber-
ately broken.)

NEw!

MICRO SWITCH
completely sealed
magnetic hoid-in
toggle switch

The MICRO SWITCH 5ET Series is a
completely sealed momentary
action toggle switch which also
functions as a maintained contact

LR switch. When the toggle lever is
operated and a solenoid is energized, the magnetic
force holds the lever operated. This hold-in feature
permits remote electrical release of the lever.
Both switch and solenoid are sealed within the
cylindrically shaped enclosure. This insures con-
stant operating characteristics. An elastomer seal
at the base of the toggle lever prevents entrance
of dust or moisture. (Send for Data Sheet 121)

SWITCH CHARACTERISTICS

Total travel 30°; Contact arrangement SPDT, may be wired either
N. O. or N. C. Electrical rating at 28 vdc: inductive, 3 amps.
at sea level and 2.5 amps. at 50,000 feet; resistive, 4 amps. at sea
level and 50.000 feet; motor, 4 amps. at sea level and 50.000 feet;
inrush, 24 amps. at sea level and 50,000 feet; Hold-in rating of
solenoid is 18-30 volts dec.

MICRO SWITCH
three-position
toggle switch—4 SPDT circuits with
a single lever

MICRO SWITCH 115AT Series of toggle switches uses four
SPDT switching units. Two units are actuated in each
extreme toggle lever position. None are actuated
when lever is in center position.

Many different combinations, however, may be ob-
tained, including the make and break of circuits in all
three lever positions.

Outstanding features of this series include the compact
design, positively-driven switch actuators and sturdy
construction. A safety catch guards against accidental
movement of toggle lever. (Send for Data Sheet 132)

SWITCH CHARACTERISTICS

Electrical rating at 30 vdc: inductive—10 amps. at sea level, 6 amps.
at 50,000 ft.; resistive—10 amps.; motor—6 amps. Basic units listed
by Underwriters’ Laboratories for: 10 amps. 125 or 250 vac; }2 amp.
125 vdc; ¥4 amp. 250 vdc.

MICRO SWITCH
“ty pewriter” pushbutton
switch for manual

keyboard control

MICRO SWITCH 1PB81-T2 switch is
ideal for one-finger rapid-repeat operation such as is
required for the type of keyboard control found in
electric typewriters, adding machines, etc. The repeat
action is as rapid as the fastest operator can push
the button.

This switch uses a SPDT MICRO SWITCH subminiature
switch for snap-action reliability. The contoured but-
ton and unique overtravel spring combine to reduce
operator fatigue. Operating “feel,” however, is suffi-
cient to avoid mistakes and false actuations.
Removable ' in. dia. plastic button is available in
red, green, off-white or black. It is keyed to prevent
rotation. (Send for Data Sheet 125)

SWITCH CHARACTERISTICS

Electrical rating at 30 vdc: inductive—3 amps. at sea level and
50,000 ft.; maximum inrush—15 amps. Basic subminiature switch
is listed by Underwriters’ Laboratories at 5 amps. 125 or 250 vac.

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

I Canada, Leaside, Toranto 17, Ontorio « FREEPORT, ILLINOIS

Circle 67 Readers Service Card

77



UNIVERSITY ANNOUNCES: THE VERSATILE

MODEL

Horn bell rotates full 360° on its axis, while the
‘U mig, bracket provides better than 180° vertical
and 360° horizontal adjustment of projector posi-
tioning. Thus, sound can be distributed in any
direction regardless of projector location.

PATENTS
PENDING

Model CLH
$44.50 List

R ticss arivery

“TUNE OUT” ECHO & REVERBERATION

The unique pin-point ad-
justment possible with the
CLH at last provides the
long-awaited answer to
coverage of ‘‘dead spots”
and control over trouble-
some echo and rever-
beration —regardless of
structural or physical
placement limitations!

USE SINGLY OR STACKED

N /
B \\‘ !/ The ‘U’ mounting bracket
o i of the Model CLH is spe-
[P T cially designed to link two
' or more projectors into
By |4/ any configuration, achiev-
4t ing exactly the sound dis-

tribution pattern required.
Even diagonal or alternat-
ing projections are just as
b easy Lo achieve as ‘‘stand-
ard” patterns,

VERSATILITY & ADAPTABILITY UNLIMITED

Meects every soundcasting requirement. Use the CLH
wide-angle projector with any University driver to
get exactly the frequency response, efficiency and
power handling capacity you need. Here is depend-
able performance and real economy—for actual
dollar savings you can count on year after year.

CATIONS: Air Column, 414 ft.; Horn Cut-off, 120 cps; Dispersion,
;52%55'55% Bell Mouth, 213" x 1114 Depth (1ess Griver), 20°; $44.50 List.

LISTEN

UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH_KENSICO AVENUE. WHITE PLAINS, N. Y.
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THE MOST COMPLETE SELECTION
OF DRIVERS IN THE INDUSTRY NOW
AVAILABLE FOR USE WITH THE CLH

o

S A
Hy

LR

Model PA-50. Features extended high
and low frequency range, highest con-
tinuous duty power capacity, greatest
conversion efficiency, husky huilt-in
multi-match transformer with terminals
conveniently tocated at base of unit. The
answer to the toughest sound problem.
Nothing finer!

Response: 70 to 10,000 cps. Power Ca.
pacity: Full Range 50 watts; Adjusted
Range* 100 watts; List Price: $57.50.

g e
=

Model PA-HF. For appications requir-
it ing the greatest power handling capacity,
. maximum sensitivity, widest range fre-
quency response, plus rugged lifetime
construction. Completely jie-(mt alu-
minum housing. Increased sound output
5 cuts amplifier requirements in half!
Respanse: 70 to 10,000 cps. Power Ca-
pacity: Full Range 50 watts; Adjusted
Range* 100 watts; List Price: $47.50.

%._:

]

g

G

& . .

| Model SA-30. “Battleship™ construction
i} for maximum durability against abuse or
£ in hazardous environments. Completely
= die-cast aluminum housing and built-in
& matching transformer for connection to
& high impedance lines or “‘constant volt-
M  age” systems.

#  Response: 80 to 10,000 cps; Power Ca-

TR

pacity: Full Range 30 watts; Adjusted
Range* 60 watts; List Price: $47.50.

Model SA-HF. Will dcliver that extra
punch needed to cut through heavy noise,
Use for speech or high quality music.
Response: 80 to 10,000 ¢ps.; Power Ca-
pacity: Full Range 30 watts; ddiusted
Range® 60 watts: List Price: $36,00.

Model MA-2S. Low in cost, high in
quality. featuring high efficiency magnet,
tropicatized 2” voice coil, “rim-centered”
breakdown-proof bakelite diaphragm.

Response: 85 to 6500 cps.: Power Ca-
pacity: Full Range 25 watts; Adjusted
Range* 50 watts; List Price: $27.50.

sProgram response adynsted to horn cut-off.

ACCESSORIES

.

%

=

-
2YC CONNECTOR

2YC Connector enables two driver units
to be used with one CLH trumpet for
up 10 200 watts output. Now you can
get the Super-Power you want’...when
you want it, using standard stock drivers.

PMA Adapter fits standard V2" dia.
threaded pipe to the CLH ‘U’ mounting
bracket. Takes the headache out of
mounting on pipe!

PMA ADAPTER

§
¢
g
¥
]
i
g
;
&
@
g
?
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e i m P __by Fairchild engineers. The shaped card shown above is one of
+1 - ‘ [I o I —  these; others include wire size changes (butt welded instead
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w DN .;_?_1ﬂ.r4_4~ These advanced techniques, in many cases, avoid the need for
< 1 t—4—— 1 I } ) (0 tapping and shunting, and climinate external resistors. Advances
3 uE/.SRESNESEARER I like these are the natural outgrowth of Fairchild’s broad experi-
> mi A L | I [ ! E H 1 ence attained in manufacturing precision potentiometers to
] : | | {} t 1 produce more than 2,500 different non-linear functions.
SREFARE ] - -+
A+ T R ERI BB { J S8 t Some of the more common of these include:
e ﬁ | { ='wy ] 1' } l t}’, 44, R=KVYY R=1—Cos(90°—0} Sec. 0
L : R=Sin 20 R=1—Cos*90° Sin-Cos
ANGULAR SHAFT ROTATION R=K Sin%0 % R=%0% 1.875 log
2 2 cyde log

These functions can be provided in many standard types rang-
ing from 7" to 8, as well as an infinite variety of specials. Call
on this vast experience the next time you have a problem
involving non-linear functions—or any precision potentiometer

problem. Write to Dept. 140-89A, Fairchild Controls Corpora-
///R?CW//LLD tion, Components Division:

EAST CO
PRECISION POTENTIOMETERS 222TParkl:\svTenue ‘6NIEIS;[ E(.:o\::::hington Blvd.
4 and COMPONENTS ~ Hicksville, L. I., N. Y. Los Angeles, Calif.
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MODULIZED

RVO SYSTEMS

QUICKLY INTERCHANGEABLE ... EASILY SERVICED

e Miniaturized

o Lightweight

¢ Simple, fast installation

« Can be hermetically sealed with dimensional changes

o Meets MIL-E-5272

Servo Block Unit

Ambient Temperature

—55°C to 72°C

—55°C to 72°C

—55°C to 72°C

—55°C to 72°C

Altitude

— 1000 feet to

— 1000 feet to

— 1000 feet to

— 1000 feet to

OSTER TYPE SB-9805-01 S$B-9805-02 SB-9805-03 S$B-9805-11
Motor ®
Fixed Phase Voltage 26v 115v 115v 26v
Control Phase Voltage 26v 115v 115v 26v
Frequency 400 400 400 400 o3[ =
Max. Power @ Stall 6 5 5 6 — T m
No Load Speed 10,500 10,000 10,000 10,500 17 ~
Generator (@@
Excitation Voltage Phase 1 26v 26v o ) \
Output Phase 2 0.3v/1000 RPM 0.3v/1000 RPM Yv{g@‘@\?&\
100,000 ohm 100,000 ohm ( Vi }
load load \©
Null 012y .012v o i
Wobble Voltage .007v .007v !
(Power Excitation) 3.5 watts Max. 3.5 watts Max. RN, ol -
Linearity 0.5% to 4000 0.5% to 4000 83T
RPM RPM > %
Potentiometer [ H ,7’\@\
Mechanical Rotation 360° 360° 360° 360° | (A)
Resistance 1000 ohms | 50,000 ohms | 50,000 ohms | 1000 ohms &7son ' A
Accuracy of Total Resistance +5% +5% +5% +59% Arl | €53\
Electrical Angle 350° 350° 350° 350° |iJ| (da )
R \LLL,

20 milliseconds

20 milliseconds

clutch-brake

55,000 feet 55,000 feet 55,000 feet 55,000 feet
Life 3000 hours 3000 hours 3000 hours 3000 hours
excluding pot. | excluding pot. | excluding pot. excluding pot.

Gear Train 3
Ratio 1000:1 336:1 167:1 10,000: 1
Dust Enclosed per Section 4.11 Section 4.11 Section 4.11 Section 4.11

MIL-E-5272A | MIL-E-5272A | MIL-E-5272A | MIL-E-5272A
Backlash Anti-Backlash i° 1° Anti-Backlash
gear on pot. gear on pot.

Synchro l
Input Voltage—Stator 11.8v 2875
Output Voltage—Rotor 10.6v Offered as illustrated with

Clutch Brake identical or different com-
Input Voltage TOOv dc 100V dc b:::"r‘;?:s"f' corve
Input Pow.er ' 2.0 watts Max. | 2.0 watts Max. g!utch synchro
Operate Time—Energize 5 milliseconds [ 5 milliseconds brake motor-tach

potentiometer

Operate Time—De-ener_g_i_ng

Write for further information TODAY, enclosing details of your requirement.

Other products include motor-
gear-trains, synchros, AC drive
motors, DC motors, servo mech-
anism assemblies, motor tachs
servo torque units, reference and
tachometer generators, actuators,
motor driven blower and fan
assemblies and fast response re-

MANUFACTURING COMPANY
Your Rorating Equipment Specialist

Avionic Division
Racine, Wisconsin

Engineers For Advanced Projects:

BURTON BROWNE ADVERTISING

solvers. Interesting, varied work on designing transistor circuits and servo mechanisms.
Contact Mr. Zelazo. Dircector of Research. in confidence.
80 Circle 70 Readers Service Card Sepfember 1, 1957 — ELECTRONICS
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If you have this problem, investigate

—an example of Phelps Dodge’s

realistic approach

to Magnet Wire research

THE PROBLIEM - To develop a sclderable film-coated wire without fabric for winding
universal lattice-wound coils without adhesive application.

THE SOLUTION - Phelps Dodge Grip-eze—a solderable film wire with controlled
surface friction for lattice-wound coils that provides mechanical
gripping between turns and keeps wire in place.

X AMPLIE - Coils wound with (a) conventional film wire; (b) Grip-eze. Note clean
pattern of Grip-eze as compared to fall-down of conventional film wire.

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

FIRST FPOR
LASTING QUALITY

—FHOM MINE

TO MARKET i
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“Designed for Application”

Delay Lines and Networks

The James Millen Mfg. Co., Inc. has been
producing continuous delay lines and lump
constant delay networks since the origination
of the demand for these components in pulse
formation and other circuits requiring time
delay. Tlie most modern of these is the distrib-
uted constant delay line designed to comply
with the most stringent elecirical and mechani-
cal requirements for military, commercial and
laboratory equipment.

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS, U.S.A.

Millen distributed constant line is available as
bulk line for laboratory use and in either flexible
or metallic hermetically sealed units adjusted
to exact time delay for use in production
equipment. Lump constant delay networks may
be preferred for some specialized applications
and can be furnished in open or hermetically
sealed construction. The above illustrates sev-
eral typical lines of both types. Our engineers
are available to assist you in your delay line
problems.

MFG. CO., INC.

AND FACTORY

Circle 72 Readers Service Card
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Dryice and asunreflector—these symbolize the ever-widening range
of temperatures that now challenge air-borne electronic equipment.

Monsanto's OS-45 keeps this “black boxed” equipment functioning.
Itistailored to be an efficient coolant/dielectric from —6 5°F to 400°F.

0S-45 Coolant/Dielectric keeps black-boxed
equipment functioning from -65°F to 400°F

You know the problems all too well:
How teo keep black-boxed electronic
equipment operating in sub-zero arc-
tic temperatures; how to dissipate
the heat black boxes generate at
extremely high altitudes when air-
cooling is impractical.

Monsanta’s 0S-45 coolant/dielec-
tric is the answer. It is usable from
-65°T" to 400°F. In addition, OS-45
is an excellent heat-transfer medium,
with suprisingly good dielectric prop-
erties for today’s air-borne elec-
tronic equipment.

NO HANDLING PROBLEMS ... A
silicate ester, Monsanto’s OS-45 is
safe 1o use and does naot affect most

ELECTRONICS — September 1, 1957

materials used in electronic con-
struction.

08-45 may well be the ecolant/di-
clectric you need in miniaturizing

air-borne electronic equipment. You
can make a realistic appraisal by
reading Technical Bulletin O-123.
We'll be glad to send it to you. Just
wire, write or send the coupon below.

MONSANTO PIONEEERS NEW FLUIDS FOR THE MISSILE AGE

Monsanto

COMPANY

W heie Croative Chemistry WorksWondeistoiYou ¢ o o o @ © ¢ @ ¢ ¢ ¢ ¢ ¢ o © o ¢ o o o

Circle 73 Readers Service Curd

ADDRESS....

08-45: Reg. U.S. Put. Of.

Organic Chemicals Division
MONSANTO CHEMICAL COMPANY
Aviation Flyids Dept. 0S-2

800 North 12th Blvd., St. Louis 1, Mo.

Please send me Technicul Bulletin 0-123 which describes
05-45 completely.

® @ & o o 0O 2 P O

[+
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21 YE
21 YEARS u

Over 200 years

by 14 leading companies

demonstrates KOVAR® Alloy dependability

21 YEARS

| Wesrern
Elecrric

19 YEARS

18 YEARS

e

A
[?O mac o —w ]
9 YEARS 15 YEARS

—(@=

10 YEARS

14 YEARS

experience

21 YEARS

VARIAN
associates
8 YEARS

\’\_ i

21 YEARS

iy

16 YEARS

TUBES
16 YEARS

Outstanding application results. ..year-after-year!

These leading companies have learned to de-
pend on Kovar alloy for long-term, uniform,
quality performance.

Here are the advantages that make Kovar
the ideal alloy for glass sealing: it matches
thermal expansion characteristics of hard glass
over the entire working temperature range . . .
it fuses into the glass in a permanent, chemically-
bonded, vacuum-tight seal . . . it provides su-

perior service because of Stupakoff’s precision
manufacturing controls.

Kovar alloy is available as rod, wire, tube,
sheet, strip, and foil . . . in fabricated shapes
such as cups, eyelets, leads . . . and, it can be
welded, soldered and brazed to other metals
readily. What’s more, technical service available
from Stupakoff Engineers insures the most suit-
able design toachieve best application results.

Write us about your specific requirements.

STUPAKOFF DIVISION OF

The CARBORUNDUM Company

WRITE DEPT. E

® Westinghouse trade mark
No. 337,962

84
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Stupakoff
O A

glass-sealing alloy
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TRANSFORMERS o’ ™
A Ratiomet

..accurate to FHe parts per million!

REFERENCED TO UNITY RATIO

[T 0"

" ey

av

The Transformers, Inc. Ratiometer is a precision instrument to measure any
voltage ratio from 0.000001 to 1.111111. Transformer ratios can be accurately
measured at “no load” and under full load. Two models are available:

MODEL 204 is designed for use between 200 cps and 2,000 cps. It is supplied
with plug-in units for 400 cps operation.

MODEL 206 is designed for use between 40 cps and 1,000 cps. It is supplied
with plug-in units for 60 cps operation.

Plug-in units for any other frequency are supplied to order.

ACCURACY

SCOPE . - . .
Five parts per million referenced to unity ratio.

L1

[ [ QUADRATURE MAXIMUM VOLTAGE

: e TRZ::IF?;IS\ER Model 204 120V 200¥egs
FaR NETWORK 180V 300 cps

l l 240V 400 cps and over
l L = Model 2 120V 40
- A— odel 206 cps

RATIO e TR 160V 60 ¢cps
VARIABLE i 240V 100 cps and over

TRANSFORMER
et
—° PRICE

TE$ST ' LOAD Model 204 Ratiometer, complete with $865

VOLTAGE 409 cps plug-in filter and quodrature
o 0 units

TRANSFORMER Model 206 Ratiometer, complete with $]235

UNDER TEST 60 cps plug-in filter and quadrature

units

The Ratiometer consists of two precision variable transformers,

a calibrated quadrature injector, a filter, and a pre-amplifier.
Block diagram indicates connections of the various components
within the instrument.

For additional information, ask for Bulletin # 204

RANSFORMERS, INCORPORATED

200 Stage Road, Vestal, N.Y.
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svre STar-line  CONNECTORS

Assure long-lasting protection of

vital connections under a wide range
of extreme environmental conditions

Currently establishing itself as a performance
leader in the missile systems field, Pyle-Star-
Line connectors offer engineers an entirely new
line of electrical connectors for universal mili-
tary and industrial use.

With characteristics of construction and per-
formance never before combined in compact,
rugged, lightweight standardized connectors,
they exceed NEC requirements and classes
A, B, C and E of military specifications MIL
C-5015C.

FEATURES

Tough, lightweight shell: Strength comparable to mild
steel, yet weighs only '3 as much.

Anodic coating: Gives shell toughness of case-hard-
ened steel. Takes up to 1800 volts to penetrate coating.
*Sandwich’ insulation: Silicone laminate floats be-
tween two rigid discs. Silicone disc absorbs shock, lets
contacts align themselves freely; rigid discs impart just the
right amount of restraint, Gives all advantages of both
flexible and rigid mountings.

Chamber sealing: Silicone insulation disc positively
and completely prevents water, gas, moisture or dust from
passing into shell.

Wide range of pin and socket configurations:
Configurations from 2 to 100 poles available. Within each
form size all inserts are interchangecable and reversible.

Environmental Limits of Pyle-Star-Line connectors

Temperature _BOF.10 225 F.

] \

Pressure

300 PSI External, 200 PSI internal

Chemical Resistance

Most acids, most alkalis, oil

Corrosion Resistance

Salt Spray: 300 :icys without failure

Dust Resistance

‘Exceed requirements of MIL C-5015C

Shock Resistance
Vibration

Humidity & Moisture Resistance

iOG Minimum
Exceed 20G to Method Il of Mil C-5015C

“Exceed Closs E. Spec. of Mil C-5015C

Air Leakage

" Meet Class E Spec. of Mil C-5015C

Write today for complete specifications.

the PYLE-NATIONAL company

SNCE 87

Where Quality is Traditional

W 1330 North Kostner Avenue, Chicago 51, lllinois

District Offices and Representatives in Principak Cities of the United States

ELECTRONICS — September 1, 1957

CONDUIT FITTINGS « CIRCUIT CONTROLS « LIGHTING EQUIPMENT
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Admiral.develops airborne ECM

LOOK T0 Admiral FOR
® RESEARCH
® DEVELOPMENT
® PRODUCTION

Ycu can’t count on shooting down a |}
|
{
I
[ IN THE FIELDS OF:
E
|
[

guided missile. The only effective defense
against it is some form of Electronic
Counter Measures...devices that deceive
or destroy enemy missiles short of their
targets.

Admiral has taken the lead in further-
inz the high priority program to develop
ECM. Advanced ECM developments now
in progress at Admiral will serve many
defense purposes. Resulting equipments
will be carried by aircraft for protection
in hostile territory. At ground installa-
tions, ECM will confuse enemy missiles.

Inquiries are invited regarding
Admiral’s capabilities in ECM and other
forms of military electronics.

MILITARY TELEVISION
COMMUNICATIONS UHF AND VHF
ELECTRONIC COUNTER MEASURES
RADIAC - RADAR « TELEMETERING
DISTANCE MEASURING

RADAR BEACONS AND IFF
CODERS & DECODERS

MISSILE GUIDANCE

CONSTANT DELAY LINES

TEST EQUIPMENT

ENGINEERS. The wide scope of
work in progress at Admiral
creates challenging opportunities
in the field of your choice. Write
Director of Engineering and
Research, Admiral Corporation,
Chicago 47, Illinois.

Admiral

CORPORATION
CHICAGO 47, ILLINOIS

i GOVERNMENT LABORATORIES DIVISION

e
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Voamrenes a new concept

gme
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1327

available in stock and custom-built units!

The clean, graceful lines of “Wide-Vue” panel instruments add
two plus values to your equipment designs. First, style—ultra-
modern beauty that blends with today’s streamlined panels. Sec-
ond, functionalism—Ilonger scales with wide-angle readability.
The 214" size, for example, has the same scale length as a conven-
tional 314" meter. Wide-Vue’s durable cover is formed in one
piece from clear plastic, and can be supplied with black or color
(custom-built units only) finishes. DC, AC, and AC rectifier
types in 214”7, 314”7, and 414" sizes.

000006000000 000000080v0 00000

See your Electronic Distributor for
on stock Wide-Vue meters...
over 130 ranges and types to choose from!

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St.,, Chicago 44, lllinois
Phone: EStebrook 9-1121

Ran K. Simpson

in styling and visibility

SELF SHIELDED MOVEMENT
ELIMINATES CALIBRATION

PROBLEMS...

All stock DC Wide-\
Vue meters use the po—
Simpson self shielded ¥

Core Magnet Meter
Movement, except the
0-25 and 0-50 DC
Microammeters and L -
V. U. meters. e

IN THE INSTRUMENT BUSINESS

In Canada: Bach-Simpson Ltd., London, Ontario 5“' ANNIVERSARY

ELEECTRONICS — September 1, 1957 Circle 79 Readers Service Card
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for applications demanding ABSOLUTE UNIFORMITY

ESSEX
exrra rest INFAGNET
WIRE

TESTING...

Essex Exira Test Magnet Wire
has earned its reputation for
excellence through continous test-
ing of every important quality.
Here the Dielactric test is being
made. Results in each case must
exceed accepted standards.

Distributed nationally to the

90

repair

X

WIRE PRODUCTS

and maintenance

Circle 80 Readers Service Card

Maximum dielectric strength
Dependable insulation qualities
Superior windability

High speed winding subjects magnet wire to a most severe
test—demands tough, pliable insulating film . . . spool-to-spool
uniformity . . . copper with proper degree of anncal. These are
qualities you find in every spool of Essex Extra Test Magnet
Wire. Essex engineers maintain close control from raw material
through finished product to assure you consistent, trouble-free
performance. Essex delivers one quality of Magnet Wire to all
customers —"‘Extra Test”’—and this wire is produced to the
industry’s most severe specifications. You pay no more for these
“extra tests” so be sure to specify SX.

PACKAGING...

Essex Extra Test Magnet Wire
is available in Metal or Fiber
container (MAGNA-PAK®), Dis-
tinctive labeling assures fast,
accurate identification. MAGNA-
PAK® containers are palatized
for shipment; simplyfing storage.

pxriea TEST °
ESSEX\, MAGNET WIRE

DIVISION ESSEX WIRE CORPORATION, Fort Wayne 6, Indiana

MANUFACTURING PLANTS — Birmingham, Alab ; Anahei
California; Fort Wayne, Indiana; Detroit, Michigan.

SALES OFFICES AND WAREHOUSES*

Fort Worth, Texas
Hartford, Conn,
Indianapolis, Ind.
Kansas City, Mo.
*Los Angeles, Calif,
Milwaukee, Wisc.
*Newark, N. J.

*Portland, Oregon
Rochester, New York
*Saint Louis, Mo.
*San Francisco, Calif.
Upper Dorby
(Philadelphia), Pa.

*Birmingham, Ala.
*Chicago, Illinois
Cleveland, Ohio
Dallas, Texas
Dayton, Ohio
Detroit, Michigan
Fort Wayne, Indiana

industry through lnsulation and Wires, Incorporated

September 1, 1957 — ELECTRONICS



Famous Ward Leonard Vitrohm® vitreous-enameled re-
sistors are now available in every style to meet all require-
ments of Military Specification MIL-R-26C including the
severe bogeys on moisture resistance, thermal shock, insula-
tion resistance and many other properties.

What’s more, this line offers you all characteristics—G, V,
and the exacting Y—and all specification sizes and resistance
values—even the highest values using the finest wire (0.00175”
dia.) permitted by the spec.,

Tab-terminal, axial-lead and stack-mounting types are
avuilable in styles and characteristics shown in table.

For 60mp1ete data on these MIL-R-26C resistors, write us
for Bulletin 12. (And incidentally, for Vitrohm resistors to
highest commercial and industrial standards, get W/L Cata-
log 15.) Ward Leonard Electric Co., 30 South Street, Mount
Vernon, N.Y, In Canada: Ward Leonard of Canada Ltd,
Toronto.

.

(ARE LEONAR

ELECTRONICS — September 1, 1957
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ENGINEERING

DATA

AVAILABLE IN RESISTANCE

TYPE STYLE CHARACTERISTICS RANGE
Stack Mtg.— RW20 thru Vand G All values

Tab 24 in Spec.

Tab terminal RWZ9 thru Vv, Y= All values
47 and G in Spec.

Axial lead RWSS thru Vand G All vatues
59 in Spec.t

sCharacteristic Y applies to styles RW30, 33, 37 and 47
only. Characteristic Y is similar to V but requires high in-
sulation resistance at end of moisture-resistance tests.

t+Maximum values for single-lzyer-wound resistors with
0.00175” diameter wire.

LIVE BETTER...£/ectrically

Circle 81 Readers Service Card
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COMPUTER THERMOSTATS
NOW CIGARETTE SIZE

Some Fenwal Units Smaller Still

ASHLAND, MASS. — If you want
to control temperatures in tight spots,
you should see Fenwal. Fenwal has
cut the size of thermostats way down.

You can fit one of their Midget
THERMOSWITCH units anywhere a
cigarette will fit. And, if you're work-
ing with even less space, one of their
Miniature THERMOSWITCH units is
what you’re looking for. The Minia-
tures are little bigger than a lump of
sugar, and some are even smaller.

The Midgets and Miniatures use
the same unique principle used in
Fenwal’s bigger THERMOSWITCH con-
trols. They use it with the same high
degree of success.

The principle of all Differential Ex-
pansion THERMOSWITCH units, large
or small, is this: a single metal shell
expands or contracts with tempera-
ture changes, making or breaking
totally enclosed electrical contacts.

The smallness of the Midget and
Miniature units does not deprive
them of any of the performance char-
acteristics that have made larger
THERMOSWITCH units famous. They
have THERMOSWITCH ruggedness,
THERMOSWITCH accuracy, and reason-
able THERMOSWITCH prices.

Temperature range of the Midget
series: —50°F to 500°F. Range of the
still smaller Miniature series: — 20°F
to 275°F.

Midgets and Miniatures, all in
stainless steel, come in a variety of
mountings. Hermetic sealing is also
available.

These Fenwal THERMOSWITCH units
are precision-engineered to give op-
timum temperature control with
minimum-sized devices. They remain

92

Take Little More Room Than Sugar Lump

b
&

|
I

THERMOSTATS FOR TIGHT SPOTS — A Fenwal Midget THERMOSWITCH® unit and a Fenwal
Miniature THERMOSWITCH unit — two good answers to the question, “How can you in-
stall an accurate, reliable thermostat where there’s almost no room?” Actual sizes of
these particular models — 137 x 22%,” for the Midget; 1”7 x 15" for the Miniature.

! accurate under the most severe op-
erating conditions. '

You should have details on this ad-

vance in temperature control at your

fingertips. Write for information to

| Fenwal Incorporated, 209 Pleasant
| Street, Ashland, Massachusetts. ]

| CONTROLS TEMPERATURE
...PRECISELY

Circle 82 Readers Service Cord
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Fast, convenient, dependable
precision wave analyzers
frequency-selective voltmeters

Sierra now offers exactly the instruments you nced for
wave analysis, wire carricr and microwave subcarricr ap-
plications.

Sierra 121 A Wave Analyzer is a highly sclective, double
superheterodyne receiver covering frequencies from 15 KC
to 500 KC and providing wave analysis data directly in
voltage and dbm at 600 ohms. The instrument offers the
selectivity required for use with new single sideband car-
rier systems.

Sierra 158 A Wave Analyzer is similar but covers frequen-
cies from 500 KC to 10 MC.

Both analyzers have high selectivity, accuracy of =+ 2 db,
spurious response at least 50 db down, and a signal-meas-
Sierra 121A Wave Analyzer arement range of 77.5 ;v to 97.5 volts. The instruments
are supplied in cabinet mountings which are readily adapt-
able to relay rack mounting. ,

SPECIFICATIONS — SIERRA VOLTMETERS

Model Frequency Selectivity Ac:urc:cy [)jrect Reading in dbm |
Range —ke Down 3db  Down 45db  Frequency Measuring Balanced  Unbalanced
101C 20-500 =+ 550 cps| = 2900 cps Note A + 3 db Note D 600 ohms
10384 3- 40 =+ 400 cps;  + 3000 cps = 0.5 ke + 3 db Note D 600 ohms
104A 5-150 =+ 300 cps| = 1500 cps  * 1 ke + 3 db Note D 600 ohms
=+ 3 ke + 2db 135 ohms
. < = as
1088 15-500 = 550 ¢cps, =+ 2900 cps Note B Note C Note D 600 ohms
Sierra 101C Carrier Frequency Voltmeter
T14A 100-800 = 550 ¢ps| = 2900 cps Necte A + 3 db Note D 600 ohms
All Sierra Corrier Frequency Voltmeters feature built-in calikration oscillators and circuits for level calibration, For carrier system and other field or lahora-
hove ourol monitoring jocks, and {(except 103B) are furnished with Sierra Model 149A Precision Spiral Scale Dials. tory work bét\veen 3 ke and 800 ke, Sierra
t Contoins carrier re-insertion osciliator for monitoring suppressed carrier systems. Furnished with planetary drive offers 5 accurate, St;]blc, tuned vacuum tube
dial. Note A. Ranges irom = 2 KC of low end of dial to & 3 KC ot upper end. Note B. %= 1 KC in the 48 KC voltmeters. All are direct reading in voltage

to 256 KC region. Note C. -+ 1 db for + 30 db to — 40 db cttenuator steps on 135 ochm balanced measurements.
Note D. All models may be converted for 135 and 600 ohm bolanced line meosurements by convenient plug-in and dbm at 600 ohms from —80 dbm to
bridging tronsformer, Model 130D. +42 dbm.

XN ﬂ;

b E .& ]I Impedance Meter, Line Fault Analyzer
Sierva 166 Imped.ince Meter (at left)
measures impedance on high noisc cir-
cuits, 30 kc to 300 kc; mcasures on “hot”
lines through coupling capacitor.
Sierva 124 Line Fault Analyzer pin-
points shorts, opens or grounds on open
wire lines, Direct reading, range 5 to
200 miles, accuracy V4 mile.

Line Bridging Transformer
Model 130D Dual Impedance Line
Bridging Transtormer converts VIVM
and wave analyzer inputs from single-
cnded to balanced operation. Covers 3
ke to 500 ke, bridges both 135 and 600
ohm balanced lines.

Data subject to change without notice.

A Subsidiary of Philco Corporation
3885 Bohannon Drive  DAvenport 6-2060  Menlo Park, California, U.S.A.
Sales Representatives in Major Cities
4084 Canada: Atlas Radio Corporation, Ltd., Toronto, Montreal, Vancouver, Winnipeg
Export: Frazar & Hansen, Ltd., San Francisco, New York, Los Angeles

siéerra Sierra Electronic Corporation
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PHOTO COURTESY: NORTH AMERICAN AVIATION INC.

Three Genisco Accelerometers help the Super Sabre close in

If enemy air infiltration happens, you can be sure that
modern knights of the sky powering the swift Super
Sabre at speeds faster than sound will spearhead
America’s defense.

Typical of today’s supersonic aeronautics, the
USAF’s Super Sabre reflects the finest contemporary
engineering skill and scientific creative imagination.
But this swept-wing assassin is more than just another
jet-powered plane. It is a proven, integrated electro-
mechanical system, combining a multitude of precision
sub-systems, assemblies, and individual parts.

The automatic flight eontrol system, for example,
consists of numerous components, each one vital to the
performance of the system. Naturally, component re-
liability is imperative if the plane is to carry out its

Circle 84 Readers Service Card

mission. The flight control system of the F100D incor-
porates three Genisco Model DDL Accelerometers.

The Model DDL is only one of many Genisco
Accelerometers now in use on America’s air guardians,
including our mest important operational guided mis-
siles. Like other models, the DDL was designed for
a particular application—to function perfectly in the
severe vibrational and shock environment of super-
sonic flight.

Genisco’s ability to design for the most stringent
applications and to produce precision instruments in
large quantities has made the company an important
link in our nation’s defense chain.

Descriptive technical data on the Model DDL and
other Genisco accelerometers will be sent upon request.

K'
INCORPORATED

2233 Federal Avenue, Los Angeles 64, California
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Impedance-matching weather protection of Du PontTEFLON

tetratiuoroeinyiene resins

featured in new variable_—polarization K-band antenna

H

Du Pont TEFLON tetrafluorocthylene res-
ins are uniquely qualified as materials for
making the matching devices and radome
used in the feed system of the new Dia-
mond K-brand antenna. The 16,000 mc
radar signal passes through an imped-
ance-matching and weatherizing system
buased on components of a TEFLON resin,
and is reflected from the accurate para-
bolic dish. The .027"" wall of the radome
matches the horn to space.

No other material could compare with
TEFLON resins for this highly critical elec-
tronic application. They are unaffected
by outdoor weathering and have so little
moisture absorption that their dielectric
constant remains unchanged under all
humidity conditions. The very low dielec-
tric constant of TEFLON resins gives the
material its excellent matching charac-
teristics. They are rated at 2.1 from 60
cycles through the super-high frequency
range and have a power factor of under
0.0003 from 60 cycles to over 10,000 mc,
so that the loss figure in transmission is
very low. Dirt has no tendency to stick
to the naturally “slick™ surface. TEFLON
is unaffected by heating to 260° C.

With this system, the plane of polari-
zation can be varied a full 90° by Fara-
day rotation. Use of a TEFLON resin over-
comes the impedance-mutching problem.
Moreover, no orienting effects are pro-
duced by radomes of this resin. VSWR
of the antenna is less than 1.2: [ over the
required =19, frequency band.

For your own dcsigns, you are invited
to take a closer look at the many out-
standing advantages of Du Pont TEFLON
tetrafluoroethylene resins in clectronic
applications. The coupon will bring you
details.

TEFLON®
is a registered trademark...

TEFLON is the registered trademark of
the Du Pont Company. It should not be
used as an adjective to describe a product
of another concern, nor may this regis-
tered trademark be used in whole, or in
part, as a trademark for any product.

RADOME of a TEFLON resin matches imped-
ance of feed horn to space and provides pro-
tection against weather. Wave-guide imped-
ances at input and output of ferromagnetic

rotator inthe feed are matched with minimum
insertion 10ss by internal cones of a TEFLON
resin. (Made by Diamond Antenna and Micro-
wave Corp., Wakefield, Mass.)

Tapes made of TEFLON resins are strong,
smooth and easy to handle. They have
adielectricstrength of 500 to 4,000 volts,
depending on thickness. Arc resistance
is high, too; no carbonized path is
formed by a surface arc. Tapes of

Tapes made of TEFLON® tetrafluoroethylene
resins provide high dielectric strength

TEFLON resins make high-grade elec-
trical insulation which “‘snugs down”
casily, conforms to sharp corners and
odd shapes, and becomes tighter as
temperature rises.

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Dept.
Room 179, Du Pont Building, Wilmington 98, Delaware

SEND FOR
INFORMATION

for

Ptease send me more information on Du Pont TEFLON telra-
finorocthylene resin, [ am interested in evaluating this material

For additional prcperty

and application data on

Position

Du Pont TEFLON tetra- Company

Street

fluoroethylene resins,

mail this coupon. Ciry.

State.

Fype of Business.

fn Canada: Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec

-
|
|
|
|
|
|
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|
|
|
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‘-/’ Tots of good
reports on Bendix
Transistors”

/2
Fxtra performance

at 123;) extra cost
is the answer!"

thndly 2
408 v ysh

If you're after extra quality at no extra cost . . .

TRY BENDIX HIGH GAIN POWER TRANSISTORS

More impressive than anything we
can say about Bendix High Gain
Power Transistors is the enthusiastic
endorsement they are receiving from
engineers who have tried them. These
design, project, and research and
development people report they like
Bendix transistors because of their
HIGH POWER AND CURRENT GAIN
* LOW LEAKAGE * LIFE STABILITY
* HIGH BREAKDOWN VOLTAGE * LOW
THERMAL RESISTANCE * LINEAR TEM-
PERATURE VARIATION.

Why this universal acceptance?
Because our transistor program is
based on the following:

1 Simplified design that keeps initial
cost down and operating depend-

ability up.

2 Extra performance capability through
use of component parts and mate-

Red Bank Division (-2

AVIATION CORPORATION,

96

rials that exceed specification require-
ments by a sizeable margin.

Improved manulactwuring tech-
niques that help contribute to better
Iransistors at low cost.

§ Uniformly dependable quality

through close quality control that
includes comprehensive inspection
procedure utilizing Bendix-developed
test methods and instruments.

We believe that our many years’
experience in designing and produc-
ing precision, special-purpose electron
tubes has a great deal to do with this
extra-high quality and dependability.

We make a wide variety of power
transistors. And, because we are in
volume production, we can offer
immediate delivery on most models.
We'll be glad to help you in working
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out troublesome circuitry problems,
too, if you wish.

It will pay you to get complete
details about Bendix transistors. Write
SEMICONDUCTOR PRODUCTS, BENDIX
AVIATION CORPORATION, LONG BRANCH,
NEW JERSEY.

BENDIX TRANSISTORS
EXCEL AS—

High-Current Switches
Power Oscillators
Power Supplies Motor Controls
Audio Amplifiers Hi Fi Amplifiers
Voltage Regulators
000000000 00000OCOCGCOISOIOSTOO

Power Amplifiers
Inverters

000000000000 00
®o00c00000000®

West Coast Office: 117 E. Providencia Ave.,
Burbank, Calif.

Export Sales & Service: Bendix International Division,
205 E, 42nd Street, New York 17, N. Y.
Canadian Affiliate: Aviation Electric Ltd.,

P. O. Box 6102, Montreal, Quebec.
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One

Pallet of Quality
-Coming Up!

Whatever packaging you choose for the
Roebling Magnet Wire you buy, you are
certain the wire is of unsurpassed quality!

Modern manufacturing methods. . . quality
ingredients . , . wire-making skill based on
decades of experience . .. exacting testing
and inspection—all these factors combhine
to assure this one high standard. Yet quality
Roebling Magnet Wire costs no more than
others!

Roebling Magnet Wire comes in types

and sizes exactly suited to your

+#, = applications . ..and packaged to
/{(nvumm\{\\ give you utmost ﬂexﬂ)lhty, effi-
‘e ciency, economy. Write Electrical
Wire Division, John A. Roebling’s Sons
Corporation, Trenton 2, New Jersey, for all

the facts.

ROEBLING

Branch Offices in Principal Cities
Subsidiary of The Colorado Fuel and iron Corporation




TAYLOR

Laminated Plastics
Vulcanized Fibre

TAYLOR

Stap Talk

FIBRE CO.

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

PHENOLIC—MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATIONLAMINATES *» COPPER-CLAD LAMINATES * VULCANIZED FIBRE

Tips for designers

Terminal board for a complex circuit in an elec-
tronic spectrophotometer is made of Taylor Grade
LE laminate . . . selected for its insulating and
mechanical properties.

Gas pump impeller unit is fabricated of Taylor
Grade LE-6 phenolic laminate . . . economical,
light-weight, wear-resistant . . . chosen because of
strength, stability.

Guides for sliding doors, made from Taylor
vulcanized fibre, last longer because of high
strength and resistance to abrasion.

Metal plating barrels of Taylor Grade C-5
melamine withstand corrosion and erosion success-
fully in alkaline solutions. Downtime and mainte-
nance costs are substantially reduced.

TAYLOR SUPERIOR
COPPER-CLAD LAMINATES

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

96B

This coil form for radio frequency transformers is fabricated by Taylor of
Grade XX laminate plastic tubing for Collins Radio Co. The O.D. of the
center section is held to o tolerance of .230” + .0005". Material was chosen
for its good electrical properties, dimensional stability and machineability.

Precise electrical insulation parts?
Taylor can produce them.

This coil form for radio frequency
transformers was produced by
Taylor’s Fabricating Division,
holding the tolerance of the out-
side diameter of the center section
to + .0005".

Taylor has special techniques and
facilities capable of providing
parts—such as this coil form—to
your own specifications, promptly
and economically. Youcanshorten
your production steps by putting
Taylor to work for you . . . simpli-
fying production . . . safeguarding
schedules reducing overall
costs.

Precision fabrication of laminates
and vulcanized fibre is difficult , . .
but Taylor can and is doing it, in
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a great variety of Taylor grades,
and to extremely close tolerances.
In your present products or in
those that are now on your draft-
ing boards are opportunities for
you to take advantage of Taylor’s
equipment and experience. Design
to closer tolerances—Taylor can
handle the job. Taylor is equipped
to handle any type of fabrication
—punching, drilling, grinding,
forming, milling or turning—sim-
ple or complex.

Chances are that Taylor’s staff of
specialists can help you with de-
sign, material selection and fabri-
cation. Call or write your nearest
Taylor sales office for a talk about
your needs.

September 1, 1957 — ELECTRONICS



GENERALGBHELECTRIC

HOURS

1710

MODEL 8KT

voLrs ¢
MADE i Y5 A
uP203026

Round model for
panel mounting.

MODEL 8KT

LR B

R

MAGE IN B S.A
N.P.203024

Square model far
panel mounting.

SENERALGDELECTRIC
MINUTES

999999
710

NODEL BAT

vours____ ¢
wADL 10 45 4
P 203028

Portable model far
laboratories.

S —

sensaan @D FLecTeie
MINUTES

EED

)

woofy &= - =
120 V0TS 55 &

Ccnduit case for
easy installatior.

NEW General Electric

Time Meters cost less,
read easier, give wider
range of measurement

ALL DIGITS 2V2 TIMES LARGER—NEW, EXTRA DIGIT GIVES
WIDER RANGE FROM O TO 99999.9 HOURS OR MINUTES

OLD

(Life Size)

At a new, low cost, General Electric
now offers you a complete line of time
meters for measuring operating time of
every type of electrical equipment.

Available in 215 and 34 inch sizes
these new General Electric Time Meters
offer you these important benefits:

e DUST-PROOF PROTECTION . . . due
to totally enclosed construction. Sealed
models also available to military speci-
fications.

® RESET MODEL . . . conveniently lo-
cated reset knob available (optional)
on all General Electric Time Meters
except sealed models.

® INCREASED OPERATING TEMPERA-
TURE RANGE FROM —67F to 150F . ..
means more flexible application and
longer meter life.

3 WAYS YOU BENEFIT WITH GENERAL
ELECTRIC TIME METERS:

LOWER COST, BETTER PLANNED
MAINTENANCE . . . because you can

99940F

NEW

(Life Size)

measure the operating time of your
equipment, thus allowing you to apply
pre-planned productive maintenance.

LESS DOWNTIME, FEWER PRODUCTION
LOSSES . . . because you can measure
the total operating life of your equip-
ment, and thus replace it on a scheduled
basis before it breaks down unex-
pectedly.

BETTER UTILIZATION OF MANPOWER
AND MACHINES . . . because General
Electric Time Meters measure the shut-
down time of your equipment, allowing
efficient scheduling of employee:and
machine work assignments.

FOR AN ACTUAL DEMONSTRATION
of how these new General Electric Time
Meters can help you save money ad
improve operating performance, call
your nearest General Electric Apparatus
Sales Office. And write today for de-
scriptive bulletin GEA-6710, General
Electric Company, Section 584-12,
Schenectady, N. Y.

Progress [s Ovr Most Important Product

GENERAL @ ELECTRIC

Circle 89 Readers Service Card



E OFFNER TYPE 190

d-c Amplifier with
zero drift and 1/100th percent
gain stability

For amplification of thermocouple, strain gage, and
similar low level signals the Type 190 Data Amplifier
provides a combination of features available in no
other amplifier:

% e % ey 54 "] FECT N 3 I e
[ K L T N 0 e~ e O e

¥
i
o F

. . |
Y% Infinite rejection of common-mode d-¢
signals

Y% One microvolt input resolution
Y% Gain stability of 0.01%

Y% Rapid step input response

Y% Linearity of 0.05%

R i b e ru.:;: e

i p‘!‘i.-:'h';‘.l;r_p\.u:- Psiny st i L ;--ﬁm—nn [ b e
The true differential response of the Type 190 provides Four Type 190 Amplifiers mounted in BM 190 modular
increased accuracy and simplified installation for data rack unit with Type 390 power supply.
reduction, control, and similar applications. With in-
finite rejection of common d-c signals, and a rejection
ratio at 60 cps of the order of a half million, errors due Price of Type 190 Amplifier
to ground currents are completely eliminated, and
pickup problems greatly diminished.

The Type 190 is designed for fixed-gain operation from
low impedance sources, into high impedance load. e
Gain may be set at values ranging from 160 to 1200. Lo b LIS CLE AR T DR DL

Amplifier characteristics are unchanged at ambients Sl 7680860830a00090500000 008 AR
from —67°F to +170°F. Ask for bulletin No. 572 giving full technical information

e ST e
I

Type 390 Power Supply, for up to
four Type 190 Amplifiers......... $250

Type BM190 Rack Unit for four Type

OFFNER DYNOGRAPH Direct-Writing Oscillograph

Zero-drift d-c recorder with microvolt sensitivity. One amplifier type
covers all requirements.

Models for one to 19 channels.

- - . On Display
Rectilinear or curvilinear recording.
Booth 212
Ask for bulletin No. L-861 L.S.A. SHOW

OFFNER ELECTRONICS INC.

5320 N. Kedzie Avenue, Chicago 25, U.S.A.
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¥

0.07% stability

0.02% accuracy

7 to 507 volts at 20 ma
4 accurate null ranges
0.002 % regulation

Less than 100 uv ripple

Representatives in all major cities. Write today for
demonstration or descriptive literature.
5725 Kearny Villa Road, San Diego 11, Calif., BRowning 7-6700

ELECTRONICS — September 1, 1957

INSTANTLY...

measure and supply DC
voltages to 0.02%

new KIN TEL DC voltage standard and null voltmeter

LABORATORY ACCURACY. The Model 301 is an extremely compact and
accurate variable DC power supply and calibrated null voltmeter. It
employs KIN TEL’s proved chopper circuit to constantly compare the output
voltage against an internal standard cell. As a DC voltage standard, it
combines the stability and accuracy of the standard cell with the current
capabilities and excellent dynamic characteristics of the finest electronically
regulated power supplies. The self-contained null voltmeter indicates the
voltage difference between the supply in the 301 and the DC source being
measured, affording simple and rapid measurement of DC voltages

to an accuracy of 0.02% .

PRODUCTION LINE SPEED. DC voltage measurements can be made as fast

as changing ranges on a VIVM. Merely set the direct reading calibrated
dials on the 301 to exactly null out the unknown DC input voltage.

The reading on the dials then indicates the value of the unknown input
voltage to within 0.02% . As a variable DC standard or power supply, the
calibrated dials provide instant voltage selection to an accuracy normally
attained only with standard cells.

VERSATILITY. The KIN TEL Model 301 is ideal for rapid and accurate
production calibration of precision measuring instruments and DC power
supplies . . . design of DC amplifiers and complex electronic circuitry . . .
computer reference . .. versatile precision reference for calibration

and measurement laboratories.

IMPORTANT SPECIFICATIONS

Full Scale Meter Ranges (Zero Center)

DC Input Range............

Long Time Stability....... + 100 parts per million
Output Voltage Calibration...... =0.02% or 2 mv
Output Hum and Noise....... Less than 100 uv RMS
Line and Load Regulation.......... .... 0.0029%
DC Output Impedance........ Less than 0.01 ohm
Response Time.................. 0.2 millisecond

Model 301 Price $625.

(KAY LASB)
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Qutput Voltage & Current 1to501voltsatupto20ma

DC Qutput Range............ +500, 50 volts
. =500, 50 volts
DC Null Meter Range.. £ 50, 5, 0.5, 0.05 volts



ff General Electric Company’s Charles A. Wood-
cock begins analysis of aircraft gas turbine

i operaling dynamics by pressing “Start” button
3 on one of two Davies Division magnetic tape
systems at the Flight Propulsion Laboratory

Dept. Data Reduction Cenler, Evendale, Ohio.

how G.E. data center analyzes dynamic jet engine operation

G.E. wants to know a lot of things about an aircraft gas
turbine before it leaves the ground. Not just thrust,
pressure, temperature . . . but vibration and stress char-
acteristics too. While suitable equipment has long been
available for recording and measuring the ‘“static”
operating characteristics, only the last five years have
seen reliable techniques introduced for measuring, re-
cording, and reducing significant information from
dynamic signal sources.

A pioneer in the application of these techniques,
General Electric’s own dynamic data handling installa-
tion at the Flight Propulsion Laboratory Department,
Aircraft Gas Turbine Division, Evendale, stands as one
of the most complete in the country. Originally con-
ceived by the Laboratory, the facility has contributed
substantially to the outstanding progress of aircraft gas
turbine design at G.E. Data recorded at the test site can
be played back through two tape systems at the Lab-
oratory into electronic data analysis equipment and
analog and digital displays for a fast, detailed picture
of gas turbine performance.

SIGNAL SOURCES

PORTABLE
DAVIES RECORDER

DAVIES
PLAYBACK SYSTEMS
1

T N e S m—

Oscilloscope Wave Leve! AC-DC Frequency Digita!
- Analyzer { | Amplifier | | Amplifier | | Recorder | | Converter
] | | | 1
Camera : l
Direct Writing
X-Y Recorder Oscillograph

The substantial part played by magnetic tape in the
system reflects its growing importance as the common
denominator of dynamic data handling. Dynamic range
and frequency range are several times greater than
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characterize other recording media, and the data is
stored ‘‘live”’. The original electrical transducer signal
can be accurately re-created whenever desired for
observation and processing.

Five portable magnetic tape data recording systems
are used by G.E. to collect data at the engine test cells.
Signals ranging in frequency from DC to 30 ke, are
recorded by Direct or FM carrier techniques. Wide
134" tape carries 28 tracks of data, plus reference
frequencies, timing signals, and voice, as desired.
Monitoring oscilloscopes permit visual observation of
the recorded signals. It is interesting to note that the
five portable recording systems were originally designed
by the Davies Laboratories Division for the limited
space and severe environments of aircraft flight testing.
The strength built into them has proved invaluable to
G.E. despite the fact that they have never been operated
in the air.

With the completion of a test, the reel of tape is
transferred to the data reduction center. Two complete
Davies Division laboratory record-reproduce systems
permit utmost flexibility in feeding tracks of data
serially or simultaneously into reduction and display
equipment. Oscilloscopes permit a quick look at results
through rapid visual inspection; wave analyzers provide
a record of frequency components; level recorders
measure amplitude; direct-writing recorders and oscillo-
scope cameras permit a complete record of wave shapes
and phase relationships.

Davies Division magnetic tape data recording instal-
lations as large and complex as this one at General
Electric Company can rarely be outfitted with standard
package equipment. But for the smaller installations,
recently announced Davies Universal Magnetic Tape
Systems are an ideal choice. You can get a good back-
ground in magnetic tape data recording techniques in
general by requesting our Bulletin 1001. Universal
Systems are covered in Bulletin 2701. Minneapolis-
Honeywell Regulator Company, Davies Laboratories
Division, 10721 Hanna Street, Beltsville, Maryland.
Or call WEbster 5-2700.

HMINNEAPQLIS ll
DAVIES LABORATORIES DIVISION
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“"WE'VE CUT OUR
COSTS 50%

with the WALES
FABRICATOR-DUPLICATOR"

Mr. Richard H. Aufderheide, President and Production
Manager of Rex Metal-Crzft Inc, Indianapolis, Indiana
reports: “We have been able to cut our costs 50% by
using the Wales Fabricator and Duplicator for the manufac-
ture of the Breathalyzer. This punching equipment has
proven highly efficient for fast set-up, close tolerance,
short to medium production work.” The Breathalyzer is an instrument for

determining smmediately the degree of
aleoholic intoxication. This instrument is
used widely by law enforcement agencies

~he WALES Fabricator combined with WALES and Laboratories.
positive Duplicator is the modern, low cost answer to hole
punching. You get holes with sharp definition, clean walls and
minimum bell mouth. This equipment is perfect for short to
medium runs, from one piece to thousands. Change dies for
hole sizes in seconds with a range up to 32" dia. Accuracy is
automatic and positive. Make your own templates, too, on the
Fabricator. Eliminate layout, drilling machines or jig-borers. SEND FOR BULLETIN No. 13H
The WALES Fabricator-Duplicator is a complete punching
shop in itself.

Time studies, specifications,
illustrations etc., are all
yours for the asking.

PR e
WALES Wommuv
WALES MOBILE FIELD UNITS

A UNIT OF HOUDAILLE INDUSTRIES, INC.

AKRON, NEW YORK We’ll bring the Fabricator {

. . e
WALES-STRIPPIT OF CALIF.,, SOUTH GATE, CALIF. Duplicator right to your ; ‘(,'ilc"
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. door for a demonstration.

®_.the Wales-Way is the PLUS-PROFIT way”  [ERSECSSEE &
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Ucinite Magnetron Connectors

Ucinite manufactures a variety of special
connectors for the heater and heater-
cathode terminals of magnetrons. Many
of these have been adapted for special ap-
plications as to size and function to meet
the sealing and mounting requirements of
high temperature and high altitude opera-
tion and other special conditions.
Connectors are coaxial in construction
and can be supplied with built-in capaci-

ELECTRICAL ASSEMBLIES

tors for added protection. Connecting
leads of any length can be furnished to
customer’s specifications.

With an experienced staff of design en-
gineers, plus complete facilities for volume
production, Ucinite is capable of supplving
practically any need for metal or metal-
and-plastics assemblies. Call your nearest
Ucinite or United-Carr representative for
full information or write directly to us.

Specialists in

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
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Hughes
Quick Recovery

Silicon
Junction

Diodes

FASIER
THAN GERMANIUM COMPUTER DEVA

A
I | -
T
-4 | ]

...and able to withstand high voltages
at high temperatures, these quick re- S
covery silicons are particularly useful
T . . WIV @ 0.1mA up to 200V Types now
1mn circuits thre germamum once Pro— available
vided the only possibility. Unlike ger- Forward Voltage @ 4mA  less than 1.6V ING6z5
manium, breakdown voltages for the through
. Recgvvery (modified IBM 400K nlﬁms (minl.]) idnfm\e IN629
] i “Y* test LW /it
silicons increase with temperature, est) N
thereby removing the danger of failure reverse.
ShOUId temperatures rise to unCXPCCth Reverse Current @ 25°C as low as 1A @ —175V
levels. This kind of ruggedness together
. . . . . o 0 -
Wlth lanCaSCd speed ldentlfy thC dl— Reverse Current @ 100°C as low as 100,A @ —175V
odes as ideal when the demand for Operating Temperatire o ST
reliability is greatest. anee
Perhaps one of the ING20 series will be just right PHYSI CA; C((;N I;' (; UR AT;O ':) ;All
for your particular application; if not, there types iirc pac aic Lz ¢S a.xzouks)g TSS ocy,
will undoubtedly be a Hughes germanium or create ;t Hug € to provide abso ut; pro-
silicon diode that is. For a call from one of our tcctl.on rrom mzlstlurc p;netratlo.n a}l: con=
field sales engincers or for additional informa- LR at;on(.l.Bo y length: 0.'26}i e .max1-
tion about our quick recovery silicon diodes, um. Body diameter: 0.105 inch maximum.
please write:
SEMICONDUCTOR DIVISION « HUGHES PRODUCTS International Airport Station, Los Angeles 45, California
Creating a
new world
with r_ -
ELECTRONICS I
HUGHES )
E;e__] ! HUGHES PRODUCTS |
€ | l
SEMICONDUCTORS _d

© 1957, HUGHES AIRCRAFT COMPANY
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RCA Traveling-Wave Tubes for Improved Microwave Designs

Lightweight, Compact Power Types—Need No Solenoid Power

Featuring integral periodic-permanent-magnet focusing systems, RCA’s new power
traveling-wave tubes eliminate the need for external solenoid power—make pos-
sible dramatic advances in physical compactness and weight reduction.

RCA Dev. No. A-1101...only 2/ inches in diameter and short enough to mount in
a standard aircraft ATR-box, this remarkable tube weighs only 12 pounds includ-
ing the permanent-magnet focusing system! Designed to operate at altitudes up
to 70,000 feet, the A-1101 delivers about 100 watts at 10% duty factor over the
range from 2000 to 4000 Mc.

RCA Dev. No. A-1063...approaching the ultimate in compactness, the A-1063 com-
plete with permanent-magnet focusing system weighs only 34 pounds...is less
than 1%; inches in diameter! “Plug-in” construction simplifies field maintenance.
Minimum power output is 10 watts from 2250 to 3750 Mc.

Low-Noise Types Increase Receiver Sensitivity
—Eliminate Crystal “Burnout’’

RCA low-noise traveling-wave tubes enable the practical design of rf-amplifier
and if-amplifier stages for microwave receivers featuring high signal-to-noise ratio
and increased sensitivity. Crystal “burnouts” caused by TR-tube leakage are elim-
inated by the isolation afforded by the rf stage. RCA low-noise traveling-wave
tubes can be made in a variety of designs to meet specific requirements.

Here are some typical types:
Frequency Noise

Range Figure Gain
RCA Dev. No. A-1056 1215 to 1365 Mc 7.0 db 25 db
RCA Dev. No. A-1105 2000 to 2500 Mc 7.0db 25 db
RCA-6861 2700 to 3500 Mc 6.5 db 25 db
RCA Dev. No. A-1079 2500 to 4000 Mc 7.0db 20 db
RCA Dev. No. A-1088 3500 to 4300 Mc 6.5 db 20 db
RCA Dev. No. A-1106 5900 to 7400 Mc 7.0 db 25 db

For details on RCA Traveling-Wave Tubes, call your RCA Field Representative.

RADIO CORPORATION of AMERICA

Electron Tube Division, Harrison, N. J.
Semiconductor Division, Somerville, N. J.
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New Beam Power
/9-Pin Miniature Adds a New

( Measure of Performance to
/ Compact High-Fidelity Amplifier

Designs

RCA-6973...delivers up to 20 watts in push-
pull class AB; operation in audio amplifier
service. Distortion at maximum rated power
output is 1.5%. The compact construction,
relatively low heater-power requirement of
5.3 volts at 450/ma and linear operation
over a wide range of power make RCA-6973
an excellent designers’ choice for compact

Hi-Fi amplifiers.

New Photoconductive
Cell Permits Direct

Relay Operation — without
the use of an amplifier

RCA-6957...is intended for use in
street-lighting control and industrial
light-operated relay applications. Sen-
sitivity and current-handling capabili-
ties permit relays to be directly oper-
ated in many applications — simplify
circuitry—minimize power-supply re-
quirements. Spectral response covers
the approximate range from 3300 to
7400 angstroms. Maximum response
occurs at about 5800 angsiroms.

i
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New Front-End Tubes for
Medium-Priced FM Sets

RCA-6DT8, RCA-12DT8...designed
for rf amplifier and oscillator-mixer
service—inter-unit shielding of RCA-
6DT8 and -12DT8 permits FM-
tuner designs with high voltage-
gain capability and substantial re-
duction in antenna radiation.

750 Kilowatts—
Peak Power Output
—with power gain
of at least 100
offered by new
RCA Super-Power
Tube in plate-
pulsed modulator
service at 225 MC

RCA-6952. .. beam power
tube, featuring ceramic-
metal construction—in-
tended for use at frequen-
cies up to at least 600 Mc
as plate-pulsed amplifier
in applications involving
Government end use, such
as long-range search radar
and pulsed communica-
tions service. For details
on this and other RCA
Super-Power Tubes, con-
tazt your RCA Field Rep-

resentative.

Circle 97 Readers Service Card

. . Short-Wave Receivers

3 New RCA “Drift”
Transistors Ncw Make

. Practical the Mass-

’3 Production of All-Transistor

Iy

RCA-2N370 for -famplifier, RCA-
2N371 for oscillatcr, RCA-2N372 for
mixer service...first transistors specifi-
cally designed and controlled for oper-
ation in short-wavs receivers at fre-
quencies up to 23 M.c. These three new
“drift” transistors are controlled for
input and output velues and for power
gain characteristics to give good unit-
to-unit interchangeability. The new
units offer advantages of high frequen-
cy stability and economies in space,
weight, and battery life.

11 10F

For sales or applications information on the products
shown, please contact your RCA Field Representative
at the RCA Field Office nearest you:

Equipment Sales:
- 744 Broad Street, Newark 2, 4. J., HUmboldt 5-3900
. Suite 1181, Merchandise Mart Flaza,
@hicago 54, I11., WHitehall 4-2900
. 6355 E. Washington Boulevard,
Los Angeles 22, Calif., RAymond 3-8361

Government Sales:
. 415 South Fifth St., Harrison, N. J., HUmboldt 5-3900
. 224 N. Wilkinson Street, Daytcn, Ohio, HEmlock 5585
. 1625 “K'™ St., N.W., Washingtan, D.C,, District 7-1260

Technical bulletins on the fallowing types are avail-
able from RCA, Commercial Emgineering, Section 1-19-R,

Harrison, N. J. Please use thiz coupon.

[ 6861 ] 6957 %973 [ 6078, 12078
Name Title. -
Company -
Address . ; s e

g
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Economy of
mass
production

Temperature
controlled
network oven

Extra bay for
custom
expansion

Highest
component
accurocy

Advanced
problem and
program
check

Digital (AERO)
Automatic
Extended
Readout

100%
shielded
patching
facility

Experience-
proven

Economic
dependability

expansion.
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For details on fhisIPACE Analog Computer Group 131R
and on time rental at EAl's Computation Centers—serving
eastern industry in Princeton, New Jersey—serving West-
ern industry in Los Angeles, California—serving European
industry at Brussels, Belgium, write Electronic Associates,
Inc., Dept. EL-9, Long Branch, New Jersey.

ELECTRONIC
ASSOCIATES

cogdoialead

EAI SETS THE

=4

PRECISION

A

ANALOG

C

COMPUTING

EQUIPM

ENT

LONG BRANCH + NEW JERSEY
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" SOLDER-COATED
LEAD

LEAD CONNECTOR

SOLDER

PAPER AND FOIL
WITH SOLID
IMPREGNANT

200

COLOR CODET—————

150

90

70
60
50

PERCENT VOLTAGE RATING

40

125 |
100 |

80 |

EXPOSED FOIL

. ~—— COMPRESSION - MOLDED
| PHENOLIC CASE

CUTAWAY VIEW OF
PVZ CAPACITOR |
ENLARGED 13 TIMES |

VOLTAGE RATING VS LIFE AT ELEVATED
TEMPERATURE FOR 95% RELIABILITY

f— == g T T 1
| Dotted portion indicates
| region of unreliable operation.
!
A e — e
I | ' : ' |
- ] | s = 11008 HOURS —
| { | {
. _I . 1 ) 300 HOURS l
— 4 — t S {1 YEAR —— |
. =, . " 1 — _
13 YZARS ——
— = { e -
| |
L — — - _ | O | | S
L | !
0 85 95 105 115 125

DEGREES CENTIGRADE

GRAPH ABOVE shows outstanding tempe-ature
and voltage characteristics for 95%, reliasility.



PVZ CAPACITORS range in size from .175” diameter by .625”
length to .375" diamgter by 1.0625” length. Capacitance ratings

?
L

Solve critical space and

temperature problems with

subminiature PVZ* capacitors

Low-cost molded units operate from —55 C to +125 C

Now immediately available for exacting appli-
cations in commercial and military electronic
equipment, these molded paper capacitors meet
performance requirements of Characteristic “E”’
for MIL-C-91A. General Electric’s PVZ capaci-
tors are priced substantially lower than compa-
rable metal-clad tubulars. They are designed to
operate for a minimum of one year at +125 C
with no voltage derating.

Completely solid after molding, PVZ capacitors
feature the following advantages:

o small size
@ excellent humidity resistance

@ high lead-strength

é E
v ¥
E !
E

o insulated body—solid impregnant
@ high shock and vibration resistance
@ color code for easy identification

General Electric PVZ capacitors are available
at 100, 200, 300, and 400 volts. Microfarad ratings
range from .00047 to .15.

If you need a capacitor with the characteristics
described above, ask your General Electric Ap-
paratus Sales Engineer about PVZ tubulars. He
can give you expert application information. He
can also arrange for immediate delivery of PVZ
capacitors from factory stock in most ratings.
For descriptive data write for bulletin GEC-1452
to General Electric, Section 447-2, Schenectady
5, N. Y. *Trademark of the General Electric Co.

are available with =209, =109, and == 5%, tolerances.The color
code indicates microfarads, volts, and capacitance tolerance.

Progress Is Our Most Important Prodvct

GENERAL

ELECTRIC



Doubtless you’ve lcarned to depend on the Bendix
Synchro “Supermarket” for fast delivery and
tremendous selection of precision synchros, servo
motors and other vital electronics systems com-
ponents. But did you know that Bendix is also a
prolilic producer of radar antenna devices?

Over the years Bendix airborne and ground-
based antenna devices have been successfully
designed by our highly specialized stafl’ of radar
and servo-mechanisms engineers (o meet a wide

“ Bendix Synchro “Superma'rket” ]
also headquarters for

KADAR ANTENNA
VEVICES

varicty of exacting requirements. And, of course,
world-famous Eclipse-Pioneer precision rotating
components are standard in all Bendix radar
antenna devices.

When you order {rom Eclipse-Pioncer, vou’ll
cnjoy the advantages of experienced engincering
coupled with favorable delivery and prices that
result from mass production techniques.

District Offices: Burbank and San Francisco, Calif., Dayton, Ohio, and Seattle,
W ash.—Export Sales and Service: Bendix International Division, 205 E. 42nd
St., New York 17, N. Y.

TYPICAL EXAMPLES OF BENDIX RADAR ANTENNA DEVICES

Airborne reflector mounting and drive
unit for x-band antenna; 2-speed, con-
tinuous rotation in azimuth, either direc-
tion; 40° and 60° sector scans; remote
manvual tilt; line of sight stabilization.

Lightweight, ground-based, air-transportable Lightweight, ground-based, air-transportable, Airborne weather radar antenna with
tracking antenna pedestal for mounting 8-ft. dual reflector, multi-band, high gain search line of sight stabilization for x- or c-band;
diameter, s-band segmented parabolic reflector antenna and control system; 2-speed data switchable wide fan {cosecant squared)
and nutating scanner; highly accurate 2-speed systems and magnetic clutch drives in azimuth beam pattern for mapping or pencil
data systems in elevation and azimuth. and elevation. beam for storm detection,

110

Eclipse-Pioneer Division [ar. v

TETERBORO, N. J.

AVIATION CORPORATION
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THREE STANDARD PACKAGES AVAILABLE IN THREE CORE TYPES

200 Hll

—
wl/" CORE AN\
“I'\TYPE 054 VN
NI =
. 40 / 7——'5"&3»«_'”‘ ; |
|_i ‘i i ; —'1/ | i |
t H 5 10 20 50 100 200 500 ol 2 3145 7 10 20 30 4050 70 100 200 ul[l 20 30 4050 70: 100 200 300 400600 1 2 345
FREQUENCY IN KILOCYCLES FREQUENCY IN KILOCYCLES FREQUENCY

MOLDED and CASED TOROIDS

STANDARD INDUCTANCE VALUES:

Dash No.

-1
=2
-3
—4
-5
-6
B
-8
-9

10

—

—12

13

—14

15

—16

17

-8

—-19

-20

~2

-22

-23

—24

—25

~26

—27

-28

-29

~30

~31

-32

-33

34

-35

~36

37

050

5.0 MH
6.0
7.2
8.6
10.0
12.0
15.0
17.5
200
24.0
30.
36
43
S0
60
72
86
100
120
150
175
200
240
300
360
430
500
600
720
860
1.0 HY
1.2
1.5
1.75
2.0
2.4
3.0

051

1.0 MH
1.2
1.5
1.75
2.0
2.4
3.0
3.6
4.3
5.0
6.0
7.2
8.6
10.0
12.0
15.0
17.5
20.0
24.0
30.0
36.0
430
50.0
60.0
720
86.0
100
120
150
175
200
240
300
360
430
500

054

05 MH
.06
072
.086
100
120
150
al?s
.200
.240
.300
.360
430
.500
.600
720
.860

inductance value.

For example:

IN ORDERING: Please cesignate type, core, dash number, and

MPF 050 —10 24 MH.”

c-122

SUBMINIATURE

TOROID

wnlpmiied”

HSD-HSB and MPF SERIES NOW STOCKED
FOR SAME DAY SHIPMENT

The country’s largest facilities for the production of
toroidal components now makes possible the maintaining
of warehouse stocks and immediate delivery of CAC’s popu-
lar subminiature toroids—in a wide range of inductances.

This is CAC’s answer to heavy industry-wide demand.
Elaborate testing and inspection procedures assure both
quality and required performance.

Our “Heart of America” location minimizes transit time
to all parts of the U. S.

World’s Largest Exclusive Producer of Toroidal Wmdzngs
COMMUNICATION ACCESSORIES COMPANY

Lee’s Summit, Missouri ® Phone Kansas City BRoadway 1-1700

A Subsidiary of Collins Radio Company

AUTOTUNES UNCASED TOROIDS SEALED MISSILE POWER
FERRITE CORES PLASTIC CASED TOROIDS SUFEIEEIES
HEAT DISSIPATING TUBE ) LAMINATED
SHIELDS HERMETICALLY SEALED TRANSFORMERS
VTt i p— CASED TOROIDS £ND INDUCTORS
MISSILE POWER SUBMINIATURE TOROIDS PREC!SION RATIO

TRANSFORMERS
MECHANICAL FILTERS VFO'S L-C FILTERS

PERMEABILITY.TUNED COMPUTER TRANSFORMERS



ESSEX ENGINEERED
e P other outstanding

*ESSEX ENGINEERED
production proven products

WIRE =r« CABLE

Motar Industry

Auvtomotive

GENERAL PURPOSE RELAYS

A.C. or D.C. General Purpose Multipole re-
: \ lays. For circuit switching of electrical inter-
Communications e : i locking remote control devices. Features
| special cross-bar contacts for low-voltage,
low current circuits or button type contacts for

Appliances

Elactronic £ ' 2 e power switching circuits. Request Bulletin
; Na. 1060.
o R R-B-M “Control” Division
Radio & Television " logansport, Indiana

Qil Burner

Meon Sign

e labomtory-developed to meet the unique

requivements of your specific application! | couep coros

Coiled Cords automatically synchronize with
maving companents that are electrically

e @2 : : pawered. There are no looping, tangling
The Essex “Extra Test®” approach to the development of quality wire Fords in the way - becaver Cotied Cores
products has gained the confidence of engineers in every industry AL NS C AL B UL
af cord sets and power supply cords. Write

where electrical wire products are a factor! The full line of lead, RIS

. . . . . Cords Limited Division
appliance, automotive and refrigeration wires . .. plus submersible DeKalb, liinois

‘pump cable and 200° C. Sil-X® insulations are outstanding examples
of the versatility of “Essex Engineering.” Thorough engineering,
from conductor to covering, has made available a wire of type and

size with vital properties that assure you outstanding performance.

Unusual wire or cable specifications need not trouble
today’s engineer. By investigating the complete line of REFRIGERATION WIRES
SX Wires and Cables, most wiring requirements can be
quickly met by one or more of the Essex “Standards’;

®
The complete line of "Essex Engineered” in
ternal, lighting circuit, heater and lead wire

thus hastening delivery, affecting far greater economies, ... plus flexible conduit, power supply cords
and guaranteeing an Essex Engineered “Industry and thermostat cables, are approved by
UL and CSA.

Proven” product.
Wire and Cable Division

— Sx. - Fort Wayne, Indiana
WIRE -« CABLE DIVISION ESSEX

ESSEX WIRE CORPORATION WinE CORPORRTION
FORT WAYNE 6, INDIANA )
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SERIES 145-58
DUAL ROW

SERIES 145-58
SINGLE ROW

SERIES 145-60
FOR PRINTED
CIRCUITRY

SERIES 145-48
TRIPLE STACKED

SERIES MB WITH
SOLDER CUPS FOR
CONVENTIONAL WIRING

TAPER PIN TERMINAL BLOCKS

for computer
applications

MACHINE TAPERED FOR PRECISION
... MOLDED IN FOR RUGGEDNESS

Here is an improved terminal block design with permanently molded-in
and precision reamed taper pin receptacles for maximum durability.
These receptacles maintain secure elgctrical and physical contact
with AMP Series “53" solderless taper pin. The body is molded of
high impact, glass reinforced Alkyd 446 (MIL-P-14E, Type MAIG0).
Other molding materials on request. Taper receptacles are brass, gold
plated over silver for low contact resistance.

Continental Connector can supply all types of taper pin blocks and
connectors for conventional wiring and printed circuitry in any combi-
nation of feed-through shorting or non-shorting terminals. Our engi-
neering department is prepared to cooperate in solving your connector
application problems. Write today for technical information,

60-65-2 PLUG
DIP SOLDERED 70
PC 30ARD . . .

g DUAL TERMINAL
© SOCKET 600-65-1

DUAL TERMINAL CONNECTOR FOR SOLDERLESS
WIRING 15 contact . .. series 600-65

: Developed primarily for COMPUTER APPLICATIONS mequiring dual
solderless wiring leads for each single contact. The right angle
o plug is dip soldered to the printed circuit board and mated
td with the dual terminal socket. Socket terminals are precision
M machine tapered for AMP ''53" solderless wiring. Contact rat-
ing 20 millivolt drop maximum at 7.5 amps. Comector rating

500 volts RMS.

MATES
WITH 600-65-1 SOCK:T

{— You're
l always
| sure
| with
L

I Electronic Sales Division
|  Delur-Amsco Corporation
|
|

electronic
components

Long Island City 1, N. Y.
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High Resolution
Double Pulse
Generators

from Beckman®

MODEL 4904

RISE TIME

! fo DECAY TIME

Berkeley

« « For multi-purpose laboratory use

For seven years Beckman/Berkeley double
pulse generators have played an important
part in the designing and testing of pulse
circuitry wherever pulse techniques are
studied. Basically, these are general purpose
laboratory instruments that provide a source
f ‘‘clean’ paired or single pulses. Both
instruments feature independent adjustment
of pulse width, pulse amplitude, pulse to
pulse spacing, pulse polarity and repetition
rate. Unusually low interaction between
control functions is achieved by careful
design and by operating all circuitry from
precision-regulated supply voltages.

0,035 SEC. 0.15 44 SEC.
AMPLITUD[ OF BOTH PULSES,
0+ + 50 & 0 - 200V
10000 OUIPUI

PULS SPAGNG CONTIUOUSLY .!
sy}
e——
R PULSE WIDTH OF BOTH
PULSES, VARIABLE
015-> 184SEC.

PULSE DIMENSIONS FOR MODEL 903 (POSITIVE OR NEGATIVE) as shown.

APPLICATIONS: Measurement of paired pulse resolution time
of counting circuits. Measurement of rise time, decay time and
transient response of pulse forming circuits, electronic switches,
gates and wide band amplifiers. Calibration of input sensitivity of
counting instruments. Frequency calibration of counting rate meters.
Measurements of overload characteristics and dynamic range of pulse
amplifiers. Delayed coincidence work.

MODEL 903

SPECIFICATIONS

MODEL 903

MODEL 4904

PULSE WIDTH 0.15 to 1.8 u sec. 0.3 to 10 u sec.

MAXIMUM PULSE 200 volts negative, 50 volts positive across 160 volts negative and 75 volts positive

AMPLITUDE 1000 ohm load. 10 volts negative and 2.5 across a 1000 ohm load. 5 volts negative
volts positive across a 50 ohm load and 2 volts positive across a 50 ohm load

RISE TIME 0.035 « sec. 0.08 « sec.

DECAY TIME 0.15 u sec. 0.26 u sec.

PULSE POLARITY

positive or negative

positive or negative

PULSE SPACING

0 to 10 u sec. Single control

0 to 100 u sec. Coarse and fine adjustments
(accuracy +2%)

INTERNAL DRIVE

1 to 1000 cps.

1 to 10,000 cps.

EXTERNAL DRIVE

1 to 1000 cps by negative 100 volt pulse
with 0.5 u sec. rise time and 2 u sec.
duration

1 to 10,000 cps by sine wave 3 volts rms,
or positive pulse 7.5 volts and 1 u sec.
duration

OSCILLOSCOPE SYNC.

30 volt positive pulse 1 u sec. before
first pulse

30 volt negative pulse 5 u sec. before
first pulse

PRICE (f.0.b. factory)

$498.00

$645.00

Write for complete specifications on the Models 903 and 4904

Double Pulse Generators. Please Address Dep’t. G-9

*Trademark

114
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Beckman:

Berkeley Division
2200 Wright Avenue, Richmond 8, California

a division of Beckman Instruments, Inc.
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Silicon Siticon Silicon
AUTOMATIC “s" LINE Replacements Replacements Replacements
For For For
SILICON REPLACEMENTS Germanium Type| Germanium Type | Germanium Type
1N91 1N92 1N93

Absolute Maximum Ratings -
(For 85° C. Ambients) §91 S91H 5§92 S2H $93 S9ZH
Peak Inverse Voltage Volts 100 100 200 200 300 300
Continuous D.C. Reverse

Working Voltage Volts 50 80 100 160 150 240
D.C. Output Current MA 200 250 200 250 200 250
““"‘Cgc‘c‘fpi“_’ge Current Amps | 5.0 5.0 5.0 5.0 5.0 5.0
Full Load Voltage Drop Volts 1.5 1.5 1.5 1.5 1.5 1.5
Leakage Current " =

@ Rated P.I.V. MA | 1.0 0.5 1.0 2.5 1.0 0.5
Maximum Operating

Frogucncy KC 100 100 100 100 100 100
Storage Temperature h(8 100 150 100 150 100 150

NEW LOW PRICES MAKE THE USE OF SILICON POSSIBLE NOW --

Right now, you can utilize the superior design characteristics of Automatic
Silicon Rectifiers at attractive quantity prices comparable to germanium,
because of Automatic’s mass production techniques. Advanced-
engineering skills have made possible such design characteristics as:

e Higher Operating Temperatures e High DC Output Currents

® No Derating with Temperatures ® Higher Rectification Efficiency

¢ Minimal Difference Between Operating ® Lower Reverse Current
Voltage and Peak Inverse Voltage e Higher Storage Temperature

Complete specifications are available on Automatic 'S Line Rectifiers.
Write for your copy today.

DIVISION OF GENERAL. INSTRUMENT CORPORATION @
65 GOUVERNEUR STREET NEWARK 4, N. J. RADIO RECEPTOR COMPANY, INC.

MASS PRODUCERS OF ELECTRONIC COMPONENTS

G
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The Convair B-58 Hustler, first U. S. Air Force supersonic bomber,
will be protected by Sylvania’s electronic countermeasure equipment.

The invisible shield

Now, AN INVISIBLE electro-
magnetic shield will protect our
United States Air Force’s first super-
sonic bomber against electronically
guided weapons.

The heart of this silent protector
is a lightweight electronic counter-
measure system, developed and
produced by Sylvania’s Electronic
Systems Division. This system
stands ready to baffle enemy radar
seeking to guide missiles against the
new aircraft.

SyLvania Erectric Propucts INc.

Electronic Systems Division
100 First Avenue, Waltham, Mass.

LIGHTING . RADIO .

116

ELECTRONICS .

In designing and developing the
B-58’s passive defense system,
Sylvania made important advances
in special components, including new
cooling, packaging and miniaturiza-
tion techniques.

Staffed with top-ranking scientists
and engineers, backed by extensive
research facilities and modern auto-
mated mass production capabilities
—the Sylvania Electronic Systems
Division is a major contributor to
our national arsenal for defense. In-

Circle 110 Readers Service Card

TELEVISION .

tensive specialization in the Weapons
System concept has resulted in ut-
most organizational efficiency, as
well as the highest order of manage-
ment competence.

Whether your project requires
management or technical experience
for complex integrated systems, sub-
systems, equipments or special com-
ponents, from initial concept through
mass production—Sylvania engi-
neers will be glad to discuss methods
of solving your specific problems.

¥ SYLVANIA

ATOMIC ENERGY

September 1, 1957 — ELECTRONICS
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EXPANDED INE OF POWER TRANSISTORS
FOR AUDIO OUTPUT, POWER SUPPLY
AND SWITCHING APPLICATIONS

Clevite Power Transistors,
offer:

e HIGH POWER RATINGS e LOW THERMAL RESISTANCE

e HIGH POWER GAIN ¢ RUGGED WELDED PACKAGE
e LOW DISTORTION e HERMETIC SEAL

Check the outline specifications for the type of performance
you get from Clevite Power Transistors.

For on-the-job help with specific application problems, our
engineers are available for consultation.

Data sheets B-211, B-214 and B-216 provide all the facts on
Clevite Power Transistors. Write for your copies.

== CLEVITE

241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330

available in production quantities,

AW AW

\\\\\\\\\\\\\\IIIIIHIIHlJHIIIIIII/“lIII/‘/y,,/
(.

L-T- \2679A/32
(Sig. C)

Outline Specifications
Type Military CTP CTP | CTP
2N297 1117 2N257 2N268 1109 1111 Units

instantaneous
Collector-to-base

Voltage (absolute 60 —40 —40 80 20 —80 Volts

Maximum)

Junction

Temperature 85 85 85 85 85 85 °C

{absolute Max)

Average Total
Power Dissipation
(with inf. heat 25

36 25 25 25 25 Watts
sink @ 25°C)

Average Total
Power Dissipation

(with 36 5q. in. 15 18 15 15 15 15 Watts
heat sink

@25°C)

Typical Power Gain a 336 33¢ 3ic 304 | 26¢ ' db
Frequency Cutoff 5 6 1 [ [ 4 Ke/s

a Large Signal D.C. Current Gan = 12 to 40 at Ic- 2.0 amps.

b vce 14V; Ic 750ma; R, — 17¢! (choke coupled); R, 10%
¢ Vce 14V; Ic - 420ma; R, =30 (choke coupled); R. 10
d Vee 7V; lc 420ma; R.=15t (choke coupled); R, 101

. / N Oﬂ— T \
: & F: <
- Brush Cleveland Graphite Clevite Harris Clevite
- e i = Electronics Co. Bronze Co. Products Inc. GlemiEnug Research Center
A Division of Clemte Corporation

German Semiconductor Plant: Intermelall G.m.b.H.-Dusseldorf.
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MARCONI
MILITARY AND GIVIL

airborne

DOPPLER
NAVIGATORS

CONTINUOUS AUTOMATIC POSITION
INDICATION WITHOUT GROUND-BASED
AIDS, ALL OVER THE WORLD

POSITION IN LATITUDE AND LONGITUDE
DISTANCE RUN AND DISTANCE TO GO +« WIND VELOCITY
ESTIMATED TIME OF ARRIVAL e TRACK GUIDANCE

Write for details to
AERONAUTICAL DIVISION

). S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
23-25 BEAVER STREET, NEW YORK CITY 4.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ENGLAND

118
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RESEARCH IN DATA PROCESSING

NCR Research offers exceptional opportunity to men with strong
experience in the digital computer industry.

Many important openings exist in both basic and development
phases of computer and data processing componentry. NCR uses
the team approach to solving problems in physical’ chemistry, ceram-
ics, and solid state physics involving magnetics, ferroelectrics, phos-
phors, photoconductors, electroluminescence, crystal structure, mem-
ory devices, and non-mechanical printing.

Challenging projects in electronics alsc need men with new ideas
and superior kmow-how for systems analysis, switching circuits,
logical design, indication media, random access, input and read-out
devices.

These men should have one or more degrees in the field of electrical
or electronic engineering, physics, chemistry, ceramics or mathematics.

ELECTRONICS — September 1, 1957

INVESTIGATE NCR’s research program!
We have other interesting openings.

Write or wire: Director of Scientific Person-
nel, Section E-9, The National Cash Reg-
ister Company, Dayton 9, Ohio.

THE NATIONAL CASH REGISTER COMPANY




SPECIFY
SPERRY

0000000000000 0000000060060000000000000000600000F0

Sperry’s Microwave Electronics Division provides a unique service: Developing and
producing special radar subsystems and components for the electronic industry.
m Microline® equipment ranges from single miniaturized components to complete
microwave systems—together with complex antennas, precision test equipment, an.d
au‘tomatic checkout instrumentation m Whether yourimmediate need is for one com-

ponent or for the complete line, we will be happy to discuss your problem with you.
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RADAR

Antenna

Multi-feed rotating joint
Waveguide switch

Dummy load

Directional coupler
Mixer-duplexer

Local oscillator

Ferrite isolator

Transmitter klystrons
Traveling wave tube drivers

MISSILE
Antenna
Receiver
Transponder

FIELD TEST EQUIPMENT

Combination test set
Range calibrator
VSWR meter

/]

SUPPORT EQUIPMENT

RACE (Rapid Automatic Checkout Equipment)
System evaluators
System performance monitors

DEPOT SUPPORT EQUIPMENT

Peak power meter
Multi-pulse generator
Directional couplers
Ferrite isolators
Ferrite attenuators
Barretter mounts

GYROSCOPE COMPANY

Great Neck. New York

BROOKLYN * CLEVELAND + NEW ORLEANS - L ANGELE EATTLE « SAN FRANCISCO
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LTD., MONTREAL, QUEBEC
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This engineer is fully equipped, with his Heiland Dynamic
Recording System, to record a complete range of phenomena . . .
strain, vibration, pressure, acceleration, temperature, impact
and many others.

The 700-C Series Recording Oscillographs can put up to 60 traces
on 12” wide recording paper at speeds from .03 to 144 in. per sec.,
with frequency response from DC to 3,000 cycles per second.
Power supply is 28 volts DC or 115 volts AC. Both th