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HERMETIC SUB-MINIATURE

M
AUDIO UNITS ﬂ COMPAED
. o E HERMETIC
These are the smallest hermetic audios made. 1{ L e s
Dimensions ... 1/2x 11/16x29/32 ... Weight.8 oz. 4
-
IFYEICAL INEMS UTC standardized filters are for
Type MIL Pri. tmp. Sec. Imp. DCin Response Max. level . X
5. application Type ohms  ~ Ohms  PriMA  *2db(Cyc)  dom low pass, high pass, and band
TH-30 tnput to grid CTFIAIOYY 50 62500 0 150-10,000 13 pass application in both inter-
H-31  Single plate to single TFIAI5YY 10,000 90,000 0 300-10,000 +13 o
_ grid, 3:1 - - - ) - stage and line impedance de-
T H-32_ Single plate to line _ TFIAI3YY 10,000° 200 3 300-10,000 13 g A
“TH33  Single plate to low  TFIAI3YY 30,000 50 1 300-10,000 ¥15 signs. Thirty four stock values,
== _impedance == ; — e — 66T 5 others to order. Case 1-3/16 x
H-34 Single plate to low  TFIAI3YY 100,000 0 5 300-10,00 ;
o impedance - - B 1-11/16 x 1-5/8 — 2-1/2 high
H-35 Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 6-9 0z
_ H-36 Transistor interstage T TF1A15YY 25 000 1000 5 300-10,000 -+10 et 3 Fucauesce

*Can be used with higher source impedances, with corresponding reduction in frequency range and current

AUDIO UNITS

UTC Subouncer and sub-
subouncer units provide ex-
ceptional efficiency and frequency range in miniature
size. Constructional details assure maximum relia-
bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight

HERMETIC MINIATURE
HI-Q TOROIDS

k MQE units provide high Q, excellent stability and

B minimum hum pickup in a case only. 1/2 x
W L1/16x17/32 . . weight 15 o.

1/50 Ib.

LA ES (=l Type Ap;;I‘;:;:i'o:mm“w Level Pri. Imp MA’P._C. Sec. | Pri. R Sec. Res
Type No. Inductance DC Max. . [T 5 = e UL LR | L LS b LLE £t
b T e | //\[% §S0-1  Input +4avu. 200 0 2305;380 13.5 3700
MQE-3 20 mhy. 80 wof { 'SS0-2Interstage /3:1 -+ 4V.U. 10 000 0-25 90,000 750 3250
MQE-5 50  mhy. 50 ] *$50-3  Plate to Line +20V.U. 10,000 3 200 2600 35
MQE-7 100  mhy. 35 60 MOE-T N 25,000 15 500 -
MQE-10 A4 hy. 17 T T 1] ~ 8S0-4 Output 4-20V.U. 30000 1.0 50 2875 46
MQE-12 9 hy. 12 = xe] ] §S0-5  Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. -

MQE-15 2.8 hy. 72 o, 5 1 5 0 15 20 25 3 3 40 _SS0-6 Output _+20VU 100, 000 AR EGOL _ . . _ 4700 33
*$S0-7 Transistor 4+10Vv.U. 20,000 5 800 850
Intarstage 30,000 kS 1,200 125

* Impedance ratio is fixed, 1250:1 for $S0-1,1:50 for SS0-3.
Any impedance between the values shown may be empioyed.

OUNCER (WIDE RANGE)

AUDIO UNITS { HERMETIC 2l -
f%\ o1 — \
Standard for the industry for 15 yrs., these i VARIABLE . ) ;\'y N
units provide 30-20,000 cycle response in a INDUCTORS e 1 /(%
case 7/8 dia. x 1-3/16 high. Weight 1 oz. | These_inductors_pro- : 17 >
TYPICAL ITEMS vide high Q from 50 - 10,000 ) Faxag, ~
Type — — — — cycles with exceptional stability. Wide in- pinin
ly ou
No. Application _Pri. Imp sec.Imp ductance range (10-1) in an extreme 0 w0 o oW o
0-1  Mike, pickup or line to 50,200/250, 50,000 — compact case 25/32 x 1-1/8 x 1-3/16 . ..
1 grid 500/600 - Weight 2 oz. e
0-4__single plate to 1 grid 15,000 60,000 L o= N =1
= to1gr ,000 =y ; =T
9:7, Smgle glr?te to 2 grids, 15,000 95,000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma H g
09 Single plate fo ine, D.C. 15,000 50, 200,250, 500/600 HVC-1 002 006 .02 100 _ Y’
_in Pri. S HVC-3 011 .040 .11 49_ T
0-10 Push pull plates to line 30,000 ohms 50, 200,250, 500/600 HVC-5 .07 25 a 20 §
- ] plate to plate RVC-6 2 .6 2 15 [ = N L
0-12  Mixing and matching 50, 200/250 50, 200,250, 500 600 HVC-10 IO E R 25 70 35 s
0-13  Reactor, 300 Hys.—no D.C.; 50 Hys.— 3 MA.D.C., , 6000 ohms HVC-12 50 150 500 1.5 — ] e
B APPLIED VCLTAGE 4T I000CYQLES
5
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TRACKING TRANSISTOR-TAGGED SALMON—Ultrasonic tracking and
ranging equipment homes on 132-kc impulses generated by transistor in
tiny capsule attached to adult salmon, for observing behavior near dams.
Equipment was developed for Fish and Wildlife Service by Minneapolis-
Honeywell Regulator Co. Photo by T. O. Duncan (see p 156)....COVER
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» SPEED vs INFORMATION ..
Every industrial editor knows to-
day’s readers are pressed for time
and must be fed information in the
fastest possible manner. But not
all realize that in some instances
brevity has been pushed to a point
beyond which the publishing serv-
ice rendered could be more ap-
parent than real.

To meet demand we devote ma-
jor space in our Technical Edition
to indexing, summarize all feature
articles, hold text to essentials and
include references. Our Business
Editions employ nearly every known
professional trick to speed under-
standing, including a technical di-
gest, and some ideas that may be
ahead of their time. Still the pres-
sure for more information in less
space persists.

The editors of ELECTRONICS have
harnessed many new ideas that
truly convey information faster. On
the other hand, they have not
pandered to suggestions that sacri-
fice information to speed. We have
an idea the industrial publishing
business in general may already
have pushed questionable shortcuts
too far; brevity breeds demand for
more brevity, ad infinitum. Read-
ers can be taught to be superficial.

There will inevitably be a reac-
tion, with readers slowly but surely
demanding more information
rather than mere speed. When this
occurs it will be all right with us;
we've streamlined but we haven’t
emasculated.
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TALK

» FRONT OF LENS ... On a re-
cent field trip, associate editor Kinn
happened to pick a day when a lot
of men were attending a special
luncheon. Invited along, he found
himself right at home with 79 en-
gineers. Pictures of the group were
taken at table.

Later, he received a list of the
names of all those who were pres-
ent and a large group photograph.
Ripping off the wrapping paper, he
looked for his portrait. We share
the view of his brow and eye with
the reader. The photoengraver did
a mighty good job of blowing up a
two-inch slice of the original photo.

Years ago, a staffer hit the jack-
pot. Attending a convention of
police communications officers, he
went along on a side trip to a plant
that was showing new equipment.
Photographers galore shot lots of
pictures. Being an editor, Zeluff
naturally had his nose stuck in the
equipment most of the time. Never-
theless, he, and the equipment,
made the cover of one radio maga-
zine and saw himself inside four
others soon afterward.

> LAST WORD . .. It was with a
feeling of relief that we wound up
(we thought) the discussion of the
proper word for manuscript in the
Japanese language (Shoptalk, p 3,
Nov. 1, 1956). We even showed the
envelope that triggered the confu-
sion in the first place.

Par avion, we hear from a Mr.
Fujii. He points out that the word

PSP, o

ATTENDANCE of an ELECTRONICS editor at large luncheon was difficult to verify
until enlargement of group photograph was made

“shorui” as a synonym for manu-
script is not quite correct. (See
Baclktalk, p 384, this issue). That
word is more properly applied to
documents or official papers. For
manuscript, the word “genko”
should be used, he says.

Anyway, we intend to attend the
IRE annual New York meeting and
sit in on the delivery by engineers
of papers, talks, lectures, presenta-
tions, descriptions and expositions
at the sessions, symposiums, con-
ferences, meetings and discussions.

Some of these will, no doubt, re-
sult in manuscripts, papers, ab-
stracts, releases, material and data
from which we can prepare articles,
features, stories, reports and items
for the editoriul pages of ELEC-
TRONICS.

» SYNCHRONIZATION . .. When
we heard about an important de-
velopment recently nearing comple-
tion up in Cambridge, Mass., asso-
ciate editor Tomaino wrote the
engineer in charge and suggested
that his subject might make a good
article for ELECTRONICS.

The other day he received two
letters from the same engineer.
The first letter was written just be-
fore the engineer read the letter to
him, and he asked us whether we
would be interested in publishing
a paper about his work.

In the second letter, he thanked
us for our interest and informed
Mike that his paper would be ready
in two weeks.

Couldn’t have been timed better
electronically.
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NOW-PORTABLE
400 cycle power

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

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

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

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

Load range  0-250 VA

@ % sﬁ'___ @

G genfsso MODEL FCR 250
&6 a . @
© o

STAMFORD - CONN.

SORENSEN & COMPANY, INC.

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

4 Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS
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PRECISION
ELECTRICAL
INSTRUMENTS

MUIRHEAD INSTRUMENTS INC. - 677 Fifth Ave - New York 22 - N.Y. - US.A.
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA
MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND
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325

300 =
.-s  Electronics Output Index
250
225
200 847100 Year Ago Previous Month Latest Month
175 2679 2940. 290.0.
150 Jan. '56 Dec. '56 Jan. '57
125
100 SEMAMJJASONDJFMAMIJASONDI FMAMIJASOND JFMAMIJASONDJFMAMIJJASOND)IFMAMIJASOND 4 F N A N 4 J A Si#0 ' WN-N0
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Jan. '57 Dec. ‘56 Jan. ‘56 (Source: FCC) Jan. '57 Dec. ‘56 Jan. 56
Television sets, total . .. 450,190 626,984 588,347 TV stations on air...... 513 511 484
With UHF . 67,079 104,205 82,107 TV stations CPs—not on air 120 120 105
Color sets : nr nr nr TV stations —new requests 62 59 26
Radio sets, total ... .. 1,085,529 1,715,209 1,078,624 A-M stations on air. . .. 3,014 3,008 2,834
With F-M .. .. . nr 513 nr A-M stations CPs—not on air 123 117 120
Auto sets . o 521,624 840,359 519,648 A-M stations —new requests 288 291 242
F-M stations on air. ... 527 530 538
F-M stations CPs—not on air 24 24 16
RECEIVER SALES F-M stations —new requests 8 5 3
(S ; .'57 ! ’
ource. BETMA) ' Jan. '5 Dec. '56 Jan. '56 COMMUN'CATION AUTHORIZATIONS
Television sets, units .. 611,359 957,193 614,213 (Source: FCC) Jan. 57 ) i
Radio sets (except auto) 563,363 1,651,950 531,206 . ar DRgH Jan. “58
Aeronautical .. ........ 54,243 54,231 44,331
Marine ........... 60,774 60,390 54,276
Police, fire, etc. ... 22,450 22,066 19,757
RECEIVING TUBE SALES Industrial ... . .. ... 33,456 33,046 27,599
(Source: RETMA) Jan. '57 Dec. ‘56 Jan. ‘56 Land transportation . ... 9,476 9,346 8,576
Receiv. tubes, total units 37,571,000 34,340,000 40,141,000 A_m.ateur TR 157,275 156,203 143,841
Receiv. tubes, value.... $31,170,000 $29,111,000 $31,314,000 Citizens radio ... .. 23155 2erdos 920
Picture tubes, total units 760,860 795,476 892,385 Disaster ............ 331 P 326
Picture tubes, value $13,594,525 $13,423,157 $17,016,391 Experimental 721 Joxs 624
Commen carrier 2,618 2,585 2,137

EMPLOYMENT AND PAYROLLS

———Quarterly Figures

INDUSTRIAL Latest Previous Year ‘ (Sl:JrC:: Burk. Labor Statistics)
Quarter Quarter Ago rod. workers, comm. equip.
TUBE SALES Av. wkly. earnings, comm.
(Source: NEMA) 3rd ‘56 2nd ‘56 3rd '55 Av. wkly. earnings, radio. .
Vacuum $8,895,012  $7,680,250  $9,027,845 Av. wkly. hours, comm..... .
Gas or vapor ........ $2,936,765 $2,983,488 $3,438,835 Av. wkly. hours, radio. ..

Magnetrons and velocity

Dec. ‘56 Nov. ‘56 Dec. ‘55
407,800-p 422,800-r 404,000
$79.15-p $78.55-r $75.53
$75.95-p $74.77-r $71.81
40.8 -p 40.7 -r 41.5
40.4 -p 40.2 -r 40.8

modulation tubes ...  $14,948,477 $16,254,025 $10,998,967 SEMICONDUCTOR SALES ESTIMATES

Gaps and T/R boxes. . . $1,196,369  $1,238,469  $1,421,138

Transistors, Units ......

MILITARY PROCUREMENT

Jan. '57 Dec. 56 Jan. ‘56
1,436,000 1,608,000 572,000

STOCK PRICE AVERAGES

(Source: Defense Dept.) 4th '56 3rd ‘56 4th ‘55 s : -

Army ... 556185000 $23,107,000 $48,477,000 obiceaStanigandialld Booles

Navy ... ... $34,210,000 $22,273,000 $20,378,000 Radio-tv & electronics

Air Force .. .. . ...$145962,000 $84,952 000 $131,938,000 Radio broadcasters
Total—Electronics . .. ... $236,357,000 $130,332,000 $200,793,000 p--provisional

Feb. '57 Jan. ‘57 Feb.’56
330.6 336.3 323.2
. 4896 439.9 426.8
r—revised nr—not reported

FIGURES OF THE YEAR TOTALS FOR FIRST MONTH 1956

1956 Percent Change Total

1957
Television set production 450,190
Radio set production 1,085,529
Television set sales 611,359
Radio set sales (except auto} 563,363
Receiving tube sales 37,571,000
Cathode-ray tube sales 760,860

588,347
1,078,624
614,213
531,206
40,141,000
892,385

—23.6 7,357,029
0.6 13,981,800
— 0.5 6,804,756
+ 6.1 8,332,077
— 6.4 464,186,000
4.7 10,987,021
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Electronics Dissolves
Data Storage Pile-Ups

Storage needs reduced by
microfilm and electronic scanning
techniques

IFFICIENT storage and processing
of large-volume punched-card data
is facilitated by a system called
Fosdie, for Film-Optical Sensing
Device for Input to Computers, that
combines microfilm techniques with
electronic scanning and selection.

» How It Works-—-Punched-card
images are recorded on 16-mm film
by a camera using a Cinemascope-
type lens that halves the width of
the image and squares the hole. A
100-ft vroll of film costs $3.70, holds
13,000 card images-—equivalent to
850 churacters to the inch, com-
pared to the normal 200 to 250
characters for digital tape.

The film reader uses a flying-
spot scanner to search the film at
a speed of 72 cardframes a second.
Selected frames are punched into
new cards.

A bank of 120 thvratrons holds
the ten fields during comparison
and a section of this bank stores
the data temporarily during the
punch operation. The film stops
while the new card is punched.

» Muarket —The Weather and
Standards Bureaus, working with
Eastman Kodak, developed the unit
and the Weather Bureau may ulti-
mately use 20 or more Fosdics since
it regards the machine as ideal for
the storage of basic reference data.
The space compression ratio is said
to be as great as 180 to 1.

ELECTRONICS — April 1, 1957
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NIKE-HERCULES, more powerful than the original Nike, undergoes tests as

Improved Missiles Readied For Use

At least three missiles are due for
replacement by new versions with
better performance and guidance

FasT PACE of missile development,
despite interservice squabbles, is
emphasized by improvements in ex-
isting missiles and guidance sys-
tems. An improved version of the
Nike, designated Nike Hercules, is
now undergoing final tests. Nuclear
capability will be incorporated into
the missile which is substantially

faster and has a much greater
range than the original.
The Navy’s ship-to-surface

Regulus I is to be supplemented by
Regulus II, which travels farther
at supersonic, rather than sub-
sonic, speeds.

www.americanradiohistorv com

According to the Aireraft Indus-
tries Association, the Air Force’s
RM-61A Matador, designed to sup-
port Army troops, has been re-
placed on the manufacturer’s pro-
duction line by the RM-61B which
provides better guidance and thus
greater accuracy.

» Guidance—TlLe ground guidance
and conftrol equipment and missile
cuidance for the new Nike are be-
ing manufactured by Western Elec-
tric at its Burlington and Winsion-
Salem plants in North Carolina.
No information on the electronic
controls for the new model has been
released but it is understood that
they have been improved.

» New-—One

aircraft manufac-
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Army’s Redstone missiles are assembled at Chrysler plant in Detroit

turer has developed a device for
use in advanced missile guidance
programs, weighing little more
than one ounce, that duplicates the
balance mechanism of the human
inner ear and resembles its shape.
Made of glass tubing, the device

uses an electrolytic solution to
cover tungsten electrodes fused
into the glass material. If the mis-
sile strays from its course, signal
voltages are transmitted through
the electrodes to the guidance sys-
tem which activates controls.

Electronics Work Force Expands

In face of cuts in some segments
of the industry, more workers
were employed in 1956

DESPITE lower production of tv re-
ceivers and apparently greater use
of automatic production, the com-
munications equipment industry
work force was of record size in
1956. The total number of workers,
both white collar and production
workers, employed in the field
reached 565,000, the highest num-
ber in the last six years.

The number of production work-
ers employed by the industry,
397,800, was the highest since
1953 when 419,900 were employed.
This is what Department of Labor
preliminary figures show for
workers in radio, tv, phonograph,
radio tube, telephone and telegraph
plants.

» Productivity—The increase in
the number of workers in the face
of some production declines would
seem to indicate that the output
per man-hour is smaller than it has
been in the past, despite progress
in production techniques, new
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plants and equipment and other
aids for higher production.

The seeming paradox has not
only hit the electronics industry
but seems to hold true for U.S. in-
dustry in general. According to
government bureaus, output per
man-hour of production workers
in manufacturing as a whole
gained about 2.5 percent or 1 per-
cent in 1956 depending on the
production index used, compared
with an average of 4.5 percent
for previous years.

» Why?—Several explanations are

advanced for the what seems to
be lower productivity in the in-
dustry. It is argued that although
the industry’s output of consumer
goods may have declined last
year, the military and commercial-
industrial segments of the busi-
ness more than took up the slack
and that is where the increased
work force was used. It is also
pointed out that Labor Depart-
ment figures are preliminary and
do not show a sharp upturn in
output that took place in the final
weeks of December.

One leading tv manufacturer
has stated that a number of com-
panies have been burned costwise
on automatic production and are

actually going very slowly in
adopting additional mechanized
techniques.

» Future—Whatever the reasons,
the expansion seems to emphasize
the need for more efficient produc-
tion. W. R. G. Baker of GE re-
cently pointed out that in 10 years
the U.S. will have a population
of almost 200 million people and
a gross national product of $370
billion dollars. Disposable per-
sonal income should rise to more
than $400 billion by then.

On this basis, U. S, industry will
need to produce about 40 percent
more goods and services but with
an increase in the total work force
of only about 14 percent, because
the greatest population growth
will be in the age groups that are
too old or too young to work.

Industry’s Plant Build
Up Moves Ahead

Despite an apparent stretch out
in expansion plans by some firms,
construction is still high

VACILLATION by some manufac-
turers in the electronics industry
on plant and facility expansion
plans for 1957 caused some con-
cern in the industry at the begin-
ning of the year. But expansion
plans appear to have firmed up and
are proceeding at a normal rate.
Since the beginning of the year
over 2.5 million sq ft of additional

(Continued on page 10)
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Designed and tested to specification =MIL-T 26985

Supplied in two principal case sizes:

1. For RDB channels 1 through 6, case size is
3a x 1¥2 x 2Y4 inches high; weight: 4 ounces.

2. For channels 7 and up, case size is 3 inches
square and 13s inches high; weight: 1V ounces.

These cases are generally equipped with a 4-pin

plug to match the small Winchester socket.

ATTENUATION CHARACTERISTICS

Impedance: 100 K ohms in and out.

Insertion loss: less than 6 db.

At = 7.5% band width is less than 3 db.

At = 25% band width is greater than 15 db.
At 1.75f attenuation is 40 db or more.

At .57 f attenuation is 40 db or more.
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CHAN.
#

B.W. SIZE WT.

IMP. 100K
FREQ. P/N

1 400 cps.  $-60001 *7%% Yx1%2ax2%H 4 oz.
2 560 cps. 560002 =7%% % x1%ax2%UH 4 oz.
3 730 cps.  S$-60003  t7%% YU x 1%2x2%H 4 oz.
4 960 cps. S$:60004 *7%% YUx 1%k x2%UH 4 0z.
5 1300 cps. 560005 *7%% YU x VV2ax2%H 40z.
] 1700 cps. S$-60006 *7%% Y% x1%x2UH 4 oz.
7 2300 cps. $-60007  27%% Y%Ux Y% x1%H 13 oz.
8 3 KC S-60008 ~7%% Y% x Y%Ux1%H 1% oz.
9 3.9 KC $-60009 *7%% % x %x1% H 1oz
10 5.4 KC $-60010 *7%% Y% x %Ux1%H 1% oz.
n 7.35 KC $-60011  *7%% % x % x1%H 1%oz
12 10.5 KC 560012 X£71%2% % x 3ux1%H 1% oz.
13 14.5 KC §-60013 *£7%% Y% x Y%x1%H 1oz
14 22 KC $-60014 *7%% % x %x1%H 1Yoz
15 30 KC $.60015 *X7%% % x %Ux1%H 1% oz.
16 40 KC 560016 £7%% Y% x %x1%H 1% oz.
17 52.5 KC $-60017 *7%% Y x %Ux1%H 1% oz.
18 70 KC 560018 *£7%2% YU x %Ux1%H 1% oz.
A 22 KC S-60019  =15% YU x %Ux1¥%H 1% oz.
B 30 KC $-60020 *15% %Ux %Ux1%H 1% oz.
(S 40 KC 560021 *15% YU x %Ux1%H  1'%oz
D 52.5 KC 560022 *15% Y% x %x1%H 1'% oz.
13 70 KC $-60023 *15% YU x %Ux1%H 1oz
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plant capacity has been added or
planned by manufacturers in the
field.

» Pace—According to estimates
by Sylvania, total factory invest-
ment by the industry through 1956
totaled $9.2 billion and will reach
$11.5 billion in 1960 and $15.4 bil-
lion by 1966. This means that about
$6 billion in new money must be
acquired through new financing or
retained profits in the next 10
yvears. The increase would mean a
rise in plant investment of approxi-
mately $500 million a vear for the
industry.

This compares favorably with
capital spending of the electrical-
electronics industry as surveyed
by the McGraw-Hill department of
economics., The 1956 annual survey
shows that in 1954 and 1955 about
550 million was spent on new plants
and equipment. For 1956 an esti-
mated 606 million was spent and
expenditures may total $709 mil-
lion this year.

» New Planning—Some of the
larger plant expansion plans of
manufacturers in electronics have
been announced in the past month.

GE has announced that its capital
expenditures this vear will not be
far off the $205 million spent in
1956. Its total plant and equip-
ment outlays for the 1956-1958 pe-
riod, will be well over the $500
million level. The cutbacks that
have been announced by the firm
applv to only four of the company’s
103 operating departments.

Westinghouse plans $75 million
in capital expenditures this year
compared with $50 million in each
of the two preceding years. Of the
total, only 20 percent will be used
for new plants amounting to about
1 million sq ft of space. The bal-
ance will go for new equipment.
mostly automatic, and improving
existing installations.

Reason for emphasizing auto-
matic production equipment is the
need to hold down rising manufac-
turing costs. Westinghouse now
has about 40 million sq ft of manu-
facturing space. It plans to ex-
pand this at the rate of about 2.5
percent a year for the next three
years.

10

Military Electronics

» Cutback to a four-day week at its missile plant
producing Falcon guided missiles and other military
electronics equipment was made by Hughes Aircraft.
The plant was awarded a $23-million contract last
June for production of the missiles. The cutback re-
sulted from realignment of production, parts delivery
and company delivery schedules

» Twenty-million dollar Air Force contract for radar
jammers is in the works for General Electric

» Contracts worth over $4 million for electronic con-
trol amplifiers and research and development work
on advanced airborne navigation systems have been
awarded to General Precision Labs by the Air Ma-
terial Command

» Electronics division of Mack Trucks has received
a $2.6 million contract from the Navy for the manu-
facture of radar sets for military aircraft

» Small portable ground control approach radar sta-
tion, SPAR, developed and manufactured by Labora-
tory For Electronics, has been installed at Boeing
Field in Seattle

» Instrumentation radar system that makes possible
direct calibration and immediate evaluation of the per-
formance and behavior pattern of guided missiles has
been developed by RCA. The equipment is now in pro-
duction for use at military test ranges

» Additional quantities of APN-59 radar sets beyond
those included in a recent $6 million contract have
been ordered by the Air Force under a $2.7-million
contract with Sperry Gyroscope

Power Transistors

Manufacturers size up the busi-
ness and see substantial sales
gains ahead

PoOwWER transistors accounted for
about 15 percent of total 1956 tran-
sistor output of some 13 million
units and it is expected that the
percentage will be maintained in
1957. This could put this year’s
production of power transistors at
4.5 million units.

» Qutlook — Minneapolis-Honey-
well, which recently expanded its

Get Toehold

power transistor facilities in Bos-
ton, sees sales of the devices in
1957 as very good and expects that
its problems are going to be mainly
concerned with making enough to
meet demand. The firm also esti-
mates that power transistors, in-
cluding those for auto radios, will
represent 15 percent of total 1957
transistor sales.

» Types—According to Honeywell,
some customers are requiring spe-
cial types of power transistors or

(Continued on page 12)
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3 seconds to kill 8 hours

Eight hours to set up an electronic

computer, Three seconds for it to solve

the problem. One computer component
failure and you start all over.

Sprague high reliability components are
used by the leading computing machine
manufacturers, because they know the best

is the cheapest in the long run.

Write for Bulletins on specialized
components for computer applications.
Sprague Electric Co., 35 Marshall Street

North Adams, Mass.

'SPRAGUE

the trademark of reliability

4 Y

S
SPRAGUE COMPONENTS:

CAPACITORS +« RESISTORS * MAGNETIC COMPONENTS ¢« TRANSISTORS + INTERFERENCE
FILTERS + HIGH TEMPERATURE MAGNET WIRE +« PULSE NETWORKS « PRINTED CIRCUITS
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units with modified character-
istics. However, the firm does not
see the need in 1957 of modifying
existing tvpes to any great extent.
In addition to continuing a line of
power transistors. the company
plans to begin the manufacture of
power tetrodes.

Delco Radio has announced a
transistor that can switeh 1,000
watts with an input of one watt.

» Price — Price trends in power
transistors are generally down-
ward, according to Honeywell, but
it appears that the problems in
transistor manufacture are not be-
ing solved as fast as has been ex-
pected. The company feels that the
true cost of manufacturing tran-
sistors is becoming more evident
and it does not expect overall prices
to take any drastic nosedives dur-
ing 1957,

» Quiput — Motorola, which re-
cently announced the production of
its one-millionth power transistor
in a period of eight months, ex-
pects that nearly all auto radio pro-
duction will be using power tran-
sistors by the end of this vear. It
expects that in profits from its
transistor manufacturing opera-
tions to break even this year and
to make a profit in 1958. Its tran-
sistor manufacturing operations
did not show a profit in 1956.

Hot Air Operates
Hi-Fi Tweeter

A continuous within

ingudible spark
the quartz cell (at end of pencil) is
moved in and out by voice and music
frequencies. The short horn at left am-
plities the effect to produce audible
sound. Engineers of DuKane Corp. (for-
merly Operadio) claim a better high-

frequency response than that from
loudspeakers using conventional dia-
phragms. Technical details are given
in Electrons at Work, p 192
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YEARLY EARNINGS OF ENGINEERS IN THE INDUSTRY

($15,000 AND OVER)

R

ANNUAL SALARY IN THOUSANDS
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PAY SCALE by year of college graduation shows how .

Experience Boosts Engineer’s Salaries

Survey shows engineering sala-
ries in the industry are similar in
general to those in other fields

SURVEY covering salaries of 107,-
000 engineering graduates in in-
dustry, government and education,
including about 10,000 in the elec-
tronics-electrical machinery field,
has been completed by Engineers
Joint Council.

» Results—The report shows that
the median salary for engineers in
electrical machinery manufactur-
ing range from $5,000 to $11,000
depending on years .of experience
in the industry. It shows that the
median starting monthly salary
hase rate in electrical machinery is
$425 with a high of $500 a month
and low of $375.

According to the report, the sur-
vey was not completely succesful
in reflecting the earning status of
all engineers. It is felt that top
administrative and managerial
salaries are not fully represented
and therefore the salary presenta-
tion is lower than the true struc-
ture, particularly for classes earlier
than 1935. However the data closely
approximates the earning position
of the engineers employed by the
contributing companies.

WWW._americanradiohistorvy com

» Beginners—In starting salaries
the electrical machinery median of
$425 a month is the same as that
for the transportation equipment
field and as that for engineers per-
forming miscellaneous services.
Only one industry, petroleum, with
a median starting salary of 3435
a month exceeded electrical ma-
chinery pay.

» Comparison—Status of engineer
salaries in the electrical-electronics
field shows up in comparison of
salary medians with those in other
industries covered. It shows that
the median salary for engineers
who entered the electrical machin-
ery field in 1955 is the lowest of
any other classification except
teaching. But as was indicated
previously, this may be due to im-
proper representation of top ad-
ministrative and managerial =ala-
ries in the industry. All of the
higher salaries were lumped in the
$15,000 and over classification in-
dicated in the chart.

The industry that registered the
highest median salary was the
chemical field with a median high
of $13,100. Some of the other in-
dustry classifications covered in the
survey that had higher medians

{Continued on page 14)
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For A-N-Ything

Motriats

Cast Alnico Magnets are most com-
monly made in Alnico V, VI or 11l
Sintered Alnico Magnets usually are
made in Alnico II, V or VI Speciai
permanent magnet materials include
Vicalloy, Cunico, and Cunife.

Engineoring Date

Write for your copy
BULLETIN GC-106B
Contains useful data on Alnico Mag-
nets, their physical and magnetic
properties. Also lists stock items and
standard tolerances for cast and sin-

tered magnets.

ADDRESS DEPT. E-74
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in Alnico

Magnets

< ARNOLD”

Your best bet when looking for a
source of Alnico magnets and assem-
blies is Arnold—producer of the
most complete line of magnetic ma-
terials in the industry. Arnold can
supply your need for any size or
shape of Alnico magnet, as illustrated
by the variety pictured above.
Weights range from a few ounces to
75 pounds or more. Die-cast or sand-
cast aluminum jackets, Celastic cov-
es, etc., can be supplied as required.
Complete assemblies are available
with Permendur, steel or aluminum

THE

ARNOLB

bases, inserts and keepers as specified
—magnetized and stabilized accord-
ing to the requirements of the ap-
plication.

A wide range of the more popular
shapes and sizes of cast and sintered
magnets are carried in stock art
Arnold. Unsurpassed plant facilities
make possible quick delivery of all
special orders. ® Lez us handle your
magnetron, traveling ware tube and
wave guide permanent magnet require-
ments, or any other magnetic material
specification you may hare.

WSW 6443

EI:{GINEERING (CoMPany

M ! Main Office & Plant: Marengo, lllinois

Repath Pacific Division Plant: 641 East 61st Street, Los Angeles, Calif.

E <
QLT
Los Angeles: 3450 Wilshire Blvd.

Want more information? Use post card on last page.

District Sales Offices: New York: 350 Fifth Ave.. -Bosfon: 200 Berkeley St.

Washington, D. C.: 1001 —15th St, N. W.
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that the $11,050 in electrical ma-
chinery were: professional and
scientific instruments, $11,375;
telecommunication services, $11,-
350; research and development,
$12,475; petroleum, $12,150. About
eight industry groups had lower
salary medians than $11,050.

Steps Taken To
Aid UHF TV

More plans are proposed by
government and industry to help
the declining service

DESPITE concerted efforts by the
government and the broadcasting
industry to bolster uhf tv, the out-
look for the service seems to grow
dimmer every month. However,
new plans to aid uhf are in the
works that may finally solve some
of its problems.

» Status—There are now 90 uhf
stations on the air, a drop of 13
stations in the past year and 33

UHF TV STATIONS

140[— —

120f

NUMBER OF STATIONS ON AIR

1754 1/'55 i'56 1757

stations since 1954 when 123 sta-
tions were on the air. The number
of uhf sets produced has also
dropped. There were 1,035,237
factory equipped uhf sets pro-
duced in 1956 compared to 1,181,-
788 in 1955. It is estimated that
about 10 percent of the 40 million
tv sets in the U.S. receive uhf
broadcasts.

B Aid —Latest proposal to bolster

14

Business Briefs

» Sales for General Electric in 1956 crossed the $4-
billion mark for the first time in the history of the
company. Sales of commercial products increased by
24 percent over 1955 while defense product depart-
ments showed a G-percent sales decline

» Merger of Airborne Instruments Laboratory and
Aireraft Radio Corp is in the works. Aircraft Radio
employs about 700 people. AIL employs over 1,100

» Guided missile maker, Ramo Woolridge, a Thomp-
son Products affiliate, had sales exceeding $28 million
in 1956 compared to $9.7 million in 1955. Sales for
this year are expected to show substantial increases
in both research and development activities and manu-
facturing business.

» Volume of RCA sales to the Armed Forces totaled
$240 million for 1956, representing 21.3 percent of
total business compared with 21.7 percent for 1955.
The year-end backlog of government orders amounted
to $325 million compared to $235 million at the end
of 1955

» Liquidation of Ampro Corp. is to be completed dur-
ing the first half of 1957 by GPE, parent company.
Continued losses of the subsidiary which manufac-
tured tape recorders and movie cameras led to the
liquidation

» Split-up of IBM capital stock of one additional
share for each share held and the offer of additional
shares of stock to IBM stockholders to raise approxi-
mately $200 million of capital funds has been sched-
uled by the company. The funds are needed to keep
pace with increased orders for computers and other
products, according to the company

uhf-tv was made by FCC chair-
man McConnaughey who asked
Congress to cancel the 10-percent
excise tax on all-channel tv sets. He
said that the ordinary vhf sets
could become all-channel receivers
at a cost of $9 to $20 or about the
amount of the excise tax. Pas-
sage of the proposal seems doomed
in the face of higher federal bud-
get which may require all avail-
able tax revenues.

» Deadline—FCC is trying its pro-
gram of deintermixture under
which some areas are to be served
by uhf stations only and others by
vhf only. Many uhf license hold-
ers have been waiting to see how

WwWwWw americanradiohistorv-com

the plan works before going on the
air.

FCC set a deadline in February
for 83 uhf cp holders to tell why
they were not on the air. Replies
were received from all 83, and the
Commission is currently studying
them. The deadline was set be-
cause IFCC rules state that cp
holders must start construction
within two months after the cp
award and complete the station in
six months. However, time exten-
sions can be and usually are
granted.

There are currently about 205
authorizations outstanding for
uhf tv stations. Over 140 uhf

{Continved on page 16)
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SEMICONDUCTOR AND ELECTRONIC TUBE MANUFACTURERS . . .

INCREASE YOUR ENGINEERING STAFF (WithoulU ADDING A “MAN"

LET KAHLE DESIGN AND BUILD

YOUR
PRODUCTION
MACHINERY

Here’s one positive way to relieve your engineering staff.

By assigning production equipment and machinery tasks to
Kahle you take advantage of over a quarter-of-a-century’s
craftsmanship and experience . . . adding hours to the
“productive” time of your engineers. An example of this
know-how in action is the Fusing Furnace

illustrated below . . . designed for making alloy

junction transistors and similar units at high production
speeds. Very close temperature/atmosphere controls and
curves are maintained; each of the 12 work platforms remain
horizontal throughout the various production stages

including the heat zone. Loading and unloading are easily
accomplished from the same position.

Kahle's capabilities can fill all of your requirements for
production equipment . . . there is no risk involved because
machines do not leave Kahle factory until they operate

to your complete satisfaction.

Investigate the time and cost-saving possibilities of this
design, development and manufacturing service. Write today
for information . , . please outline your requirements.

i

B K B B E B EBEEESESEENEENENEEENEEERE

}
ENGINEERING COMPANY

1310 SEVENTH STREET @ NORTH BERGEN., N. J.

SEVENTH STREET, NORTH BERGEN, N. J.
HUDSON BOULEVARD, UNION CITY, N. J.

PLANTS:

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND
SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS

8- mericanradiohistorv.com



INDUSTRY REPORT—Continved

construction permits have been
deleted since after the end of the
tv freeze in 1952,

®» Future-—The special broadcast
group, TASO, television alloca-
tion study organization, set up in
the industry last year to gather

and develop all pertinent informa-
tion on the subject, has made
progress in the long-range effort
to expand tv service, according to
FCC. The hope is that the group
may ultimately be able to find a
lasting solution to the uhf tv
problem.

WOMEN workers assemble relays at Price Electric as . . .

Relay Output Climbs Sharply

Both dollar and unit volume in-
creases as military and commer-
cial demands expand

SURVEY of U.S. relay production
capacity by the Electronics Pro-
duction Resources Agency reveals
that 17.2 million of the units were
manufactured last year for a dollar
volume of $113.7 million. In 1955,
14.8-million units were manufac-
tured worth $84.8 million Thus the
relay business increased 34 percent
in dollar volume and 24 percent in
unit volume in the past year.

For 1957 the National Associa-
tion of Relay Manufacturers sees
20 million units produced worth
$142 million.

» Why—One of the main reasons
for the whopping increase in relay
business dollar volume, according
to James V. Roughan, president of
NARM and vice-president and gen-
eral manager of Price Electric divi-
sion of Con Electron, is increased

16

unit prices due to heavier military
demands for relays that must meet
increasingly difficult environmental
conditions.

Some military relays must be
able to withstand conditions that
prevail under 10 g levels. These
higher requirements have helped to
increase the average selling price
of relays from $5.90 in 1955 to
$6.59 in 1956 to possibly $7.00 per
unit in 1957. Today the prices of
some military types run as high as
$15.

» Subminiature — Contributine to
the increase in unit volume has
been the increasing use of the sub-
miniature relay. (IELECTRONICE, p
24, Dec. ’55) This type accounts
for a substantial percentage of the
relay industry’s unit volume, as
high as 40 percent, according to one
company.

So-called telephone-type 1:)elays'

are another important segment of
the relay busines. There are at

www. americanradiohistorvy com

least 50 manufacturers of this type
which account for an estimated 30
percent of the industry’s dollar vol-
ume. Average price is about $6.00
per unit.

» Growth—Expansion of the relay
business since World War II is re-
flected in the growth of the Na-
tional Association of Relay Manu-
facturers. NARM was founded in
1945 and started out with 10 to 15
members. Today there are about 50.
Its objects are to promote stand-
ardization of vratings, nomencla-
ture, tests and test equipment and
to collect and disseminate informa-
tion relating to the relay industry.

According to NARDM, there are
over 100 relay manufacturers in
the U. 8. today and almost a third
of them are new to the field within
the last five yvears.

Jet Electronic Needs
Add to Design Problems

More equipment and antennas
add to weight of high-speed
commercial airliners

DEVELOPMENT of jet transport air-
craft has pointed up the depend-
ance of aviation on electronics and
the shortcomings of present equip-
ment as far as weight and accuracy
are concerned.

» Equipment—A Douglas DC-8 jet
airliner equipped for overwater
flights may carry electronic equip-
ment worth $140,000 and weighing
2,400 pounds with installation and
wiring. This includes 26 separate
radio systems.

Reducing the weight of this
equipment by as little as 10
pounds would be worth $7,000 per
year in operating costs for a trans-
atlantic airliner.

» Antennas—At the high speeds
of jet airliners, drag produced by
external antenna systems adds an
additional weight limitation to the
aircraft. Since a transatlantic
plane can carry as many as 20
antennas, the drag weight loss

can be considerable.
For a typical vhf installation
(Continued on page 20)
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FOR the Telephone
Transmission Engineer
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SINUSOIDAL WAVE |
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SPEECH IN
LIVE $TUDIO

RELATIVE TIME AT £ACH
INSTANTANEOQUS AMPLITUDE

El
20

-20 1o [5] 10
INSTANTANEOUS AMPLITUDE
The RANDOM NOISE GENERATOR'’S
amplitude distribution closely approximates
the normal probability distribution of speech,
music, and many other sounds and electrical
disturbances which occur naturally {(note that
the distribution of the sire wave is entirely
different). For this reason, this signal is es-
pecially useful for room acoustics studies,
including reverberation and sound-transmis-
ston measurements, and for psycho-acoustics
work.

The Random Noise Generator is an ideal
cevice for checking performance of recording
and audio equipment, communications sys-
tems, and detection apparatus for suscepta-
bility to interference. It is also widely used
as a wide-band modulating source. Three fre-
quency bands are available with ranges from
30 cycles to 20 kc, 500 ke, and § Mg, respec-
tively.

Type 1390-A Random Noise Generator.. .. .. $240

Write for Complete Specifications
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G-R Random Noise Generator and Unit
Amplifier in toll-cable crosstalk measurements
at General Telephone Company.

In tte transmission engineering design of tele-
phone messags facilities — wire, carrier, or radio —
crosstalk is a faczo~ 0~ major importance. Not only do crosstalk
coupling losses impair the quality of transmission, the secrecy of
conversation itself is jeopardized should crosstalk magnitudes become
sufficiently high.

Crosstalk effects on existing lines are determined, in common practice, by introduc-
ing a disturbing source in one circuit while the induced energies in exposed circuils
are measured. Measurements are required at many frequencies, interspaced by small
increments over the band under consideration.

At the General Telephone Company of California engineers use the G-R Random
Noise Generator, suitably amplified by the G-R Type 1206-B Unit Amplifier, as a
wide-band disturbing source. All frequencies in the band are simultaneously applied
with constant energy per cycle, while crosstalk energies in the disturbed circuit are
measured by the Western Electric 31B Transmission Measuring Set (W.E. 2B Noise
Measuring Set for voice frequencies). All carrier channels are excited equally regard-
less of the channel’s position in the carrier band; and, so long as each channel is the
same number of cycles wide, the crosstalk noise measured at the output is a valid
relative measure of the cross-coupling into the channel. Measurement time is a frac-
tion of that required by single-frequency methods.

In adjusting gain of negative-impedance repeaters used for short-haul regional
circuits there is another time-saving use for the Random Noise Generator’s extremely
broad frequency spectrum. The effective gain representing the complete pass band is
obtained in one measurement, thereby considerably reducing the time and cost of
maintenance and installations testing. Here again, step-by-step measurements are
otherwise required.

The telephone transmission engineer is but one of the many to have experienced
the advantages of the controlled electrical noise supplied by the Random Noise

* GENERAL RADIO Company
y |

275 Massachidsefts Avenue, Cu_mBridge 39, Mass., US.A.

Broad Avenue at Linden, Ridgefield, N. }. NEW YORK AREA 920 S. Michigan Ave. CHICAGO 5
1150 York Road, Abington, Pa. PHIEADELPHIA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C 1000 N. Seward St. LOS ANGELES 38



Now! 7he"” STUD type as well as WIRE-IN type

‘:ﬁ'f"h

SOLID STATE D’FFUSED JUNCT’ON

SILICON RECTIFIERS

Operating Temperature —minus

Actual Size

AVERAGE CHARACTERISTICS Case Dimensions*** 65°C to plus 165°C
pormard . Storage Temperature — up to
Peak Al 0 R C
Type e | TR T i ol .090"'Nom.pw. | 175°C
olts* ase Temp. mAdc at 25° 7 o
t 43501, Hermetically Sealed -Welded
. B 190 1.0 0.002 Precise Junction Gradient for
| CK847 200 1.0 0.002 ] e Specific Rectifier Applicatio
CK848 300 1.0 0.002 ] fe—— pecific Rechifier Applications
CK849 400 1.0 0.002 = Flat Junctions for Uniformity
CKsso e b s IRLOS2THREAD and Control of Characteristics
CK851 600 1.0 0.002
Forward Uniform characteristics and uni-
Type .n"v?,'s‘_e xsgl?gm” Amlposdf’c iy act";{"‘vm EEET formly high quality are assured by
Sl Ambient | Ambient | mAdcat 25° "i l‘_i the Raytheon Solid State Diffusion
CK840 1n53) 100 0.25 0.5 0.002 325" ——p— Process which permits flat junc-
CK841 insw 200 0.25 0.5 0.002 MIN. R 20 tions and provides exact control of
CK842 iiNs39 300 0.25 0.5 0.002 - junction penetration
CK843 inso) | 400 0.25 0.5 0.002 | .385'0/A. | P : ,
CK844 500 0.25 0.5 0.002 .033" DA, Now, you can have your choice
CK845 600 0.25 0.5 0.002 of ratings in either stud or lead

construction, and both are avail-

able 7n production quantities.

*PLV ratings apply from —65°C to +150°C ‘b 9
**Average rectified current into inductive or resistive load
#*2A]l dimensions maximum except where noted

®

NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park « TUxedo 9-5400
L0S ANGELES: 5236 Santa Monica Bivd. « NOrmandy 5-4221

s E M| c o N D U CTO R D | V | s | o N NEWTON, MASS.: 150 California St. o DEcatur 2-7177

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers
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NEW PNP

SILICON

TRANSISTORS

in the approved JETEC 30 package — now available

o designed for automation
e 0.200” pin circle dia. — ideal for printed circuits

o Raytheon-perfected Fusion-Alloy process means extreme
reliability — less than one open in 800,000 hourst

e temperature range: minus 65°C to plus 160°C
o low cutoff current

o welded — hermetically sealed

> 2N329 — new high Beta typg

> 2N330 — lowest noise factor of any make silicon transistor

tbased on 20,000,000 hours of Raytheon fusion-alloy transistor life tests

RAYTHEON SILICON TRANSISTOR

TESTS INCLUDE:
Reverse Current at—20v* Basz Collector | Noise | Collector | Alpha Freq.

Type Replaces Tollector Emitter Beta |Resistance |Resistance| Factor | Capacity [ Cutoff ® Life — conducted at 135°C and 50 mW
uh uh ohms kilohms |db(max.), uuf KC dissipation

2N327 [ CK790| 0.005 | 0.005 | 14 | 1200 | 500 | 30 | 35 | 200 ® Temperature Cycling — 116°C (Steam at
10 Ibs. gauge) and minus 60°C

2N328 | CK791 | 0.005 | 0.005 | 25 | 1400 | 500 | 30 35 350 ® Temperature Aging — 100 hours at 160°C
2N329 0.005 | 0.005 | 50 | 1500 | 500 | 30 | 35 | 500 | ©® Aeceleration — 5000 G centrifuge

® Shock — 500 G
2N330 |CK793 | 0.005 | 0.005 | 18 | 1300 | 500 | 15 | 35 | 250

*at 25°C

RAYTHEON NEW HIGH TEMPERATURE SILICON TRANSISTORS

®

s E M l c o N D U CTO R D l v l s | o N NEWTON, MASS.: 150 California St. o  DEcatur 2-7177

NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICABD: 9501 Grand Ave., Franklin Park « TUxedo 9-5400

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers
L0S ANGELES: 5236 Santa Monica BIvd. « NOrmandy 5-4221

ELECTRONICS — Ap,-[[ 1, 1957 Want more informotion? Us2 post card on last page. 19
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INDUSTRY REPORT — Continuved

on a jet, a lush antenna can add
45 pounds to the equipment
weight. An external antenna may
add a weight of only 5 pounds but
can produce an additional drag
weight in flight of 48 pounds.

In some cases the external an-
tenna has been redesigned to re-
duce drag weight to as little as 11
pounds.

Douglas reports that more time
has been spent on antenna design
problems for jets than on the an-
tenna systems of all other com-
mercial aircraft they have pro-
duced.

» Future Needs—Other electronic
equipment needed for jet air-
liners includes a reliable radio
altimeter for above 25,000 ft that
does not require a cathode-ray
tube indicator.

Another need is a simple reli-
able proximity or collision warn-
ing indicator. The market for such
a device includes about 2,000 com-
mercial planes and possibly 140,-
000 private and military aircraft.

Electronics Checks
Pitcher’s Speed

EVEN pitchers in ball parks are not
safe from tell-tale electronic de-
vices,. At West Palm Beach,
Florida, the Kansas City Athle-
tics are using an Admiral traffic
radar device to check the speed of
a pitcher’s delivery.

Ball club manager Lou Boudreau
said that previously a pitcher’s
speed was checked visually—*“a not
very accurate guide, but with our
electronic scout it’s now possible to
determine the exact speed of the
pitched or batted ball. While speeds
up to 70 miles per hour already
have been recorded it’s too early
in the season to permit our pitch-
ers to use full steam.”

» Works—The 26-pound device is
operated by a 12-volt storage bat-
tery and is set up either behind
or beside the catcher. The highest
speed of the ball is registered in a
fraction of a second on.a dial cali-
brated in miles per hour up to 100.
When a ball is batted, the meter
also can record its going away
speed.

20

SCINTILLATION scanning counter made by Daystrom checks radioactive trccers in
organs and tissues as . . .

Radiation Safety Boosts Sales

Research, development and pro-
duction of detection and meas-
uring equipment is big business

RECENT discussions on the effects
of nueclear radiation and fallout
has focused some attention on in-
struments for radiation safety,
most of which are electronic. AEC
has a program for the development
of new instruments and the im-
provement of old ones.

It has been estimated that such
radiation instrument activities
take as much as $11 million an-
nually. Most of the work is done
by electronics firms on their own
initiative or under AEC contract or
incentive. According to AEC, there
are now over 100 firms producing
more than 1,000 different instru-
ments or assessories used for de-
tecting radiation.

» Research—For the fiscal year
ending June 30, 1957, AEC budg-
eted nearly $1.3 million for re-
search alone to assist in instrument
development. Of $615,000 for con-
tracts in the field, $160,000 is al-
located to the development of new
and improved photomultiplier tubes.

RCA and DuMont Labs have the
principle contracts in this develop-
ment program, according to AEC,
and the University of Notre Dame

www americanradiohistorv com

is conducting a small research proj-
ect to study the basic pheromena
associated with photoelectric emis-
sion.

Approximately $120,000 of the
budget is allocated for scintillator
material development projects at
Levinthal Electronic  Products,
University of Louisville. Ky.. the
Engineering R and D Laboratory.
The Borden Companyv and Pilot
Chemicals.

» Medical—In the field of radia-
tion dosimetry, according to AEC,
the utilization of quartz fiber tech-
niques and improved insulator ma-
terials are being studied under a
research program at St. Procopius
College. Additional projects are be-
ing conducted at New York Uni-
versity, New England Center Hos-
pital and the National Bureau of
Standards.

» Government — Instrumentation
programs at AEC installations
amount to $664,000 for fiscal 1957.
Projects include development of air-
borne radiological monitoring
equipment for the determination of
fallout, automatic sample counting
equipment, germanium crystal fast
neutron detectors and dosimeters.

Of AEC funds devoted to radia-

(Continved on page 22)
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How to Meet Tougher Specifications
for Shock and Vibration Protection
in Jets and Missiles

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

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

bination of these characteristics.

== - / |
Lass 4 an ¢ 4

- KL 31 ang t -
100 85184 <

‘ 4
= Figure 1 / ",’.’ l

Use of Performance Curves

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

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

ally low — is shown by the curves of

BARRY

CONTROLS

INCORPORATED

707 PLEASANT STREET,

ELECTRONICS — April 1, 1957

Figure 2. The measurements for these
curves were made with a 27-pound
load supported on four 10-pound isola-
tors, with double-amplitude vibration
input of 80 mils. Thesc curves, show-
ing performance for both base and
bulkhead mounting, also indicate that
the isolator satisfies the need for con-
sistent operation in every aititude of
flight, launching. and mancuvering.

LOAD 27 188
TOTAL
[ —ar

TRANSMISSIBILITY

| |
864-6A 10 INPUT 80 mits [| Bod BA 10 INPUT BO MILS

0 17 24 36 8 o T2 21 36 48 60
FREQUENCY -CP>

Figure 3 illustrates the construction
of the B64 isolator that provides the
performance characteristics shown by
the curves, yet is dimensionally inter-
changeable with MIL-size mounts of
comparable load ratings.

Stainless stee! 5 £ Molded nylon spring seat

damper Spring 3 and top Saubber

p = I ! e i
AT =

T —

~ =3 . .
B l—— i JIE
Stanfess stesl - Stainless Steel  Mpided nylon spring seat
Bamer ™ Lashers load catrying ant bottom seubsher
springs
Figure 3

Sustained Acceleration

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

RRYL B MOL

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page.

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

ALL-ANGL Barry Mounts protect vital fuel-
gaging-system power units under accelfera-
tion of 6 g vertical and 5 g horizontal.

For operation under steady-state ac-
celerations, the ratio of actual load to
maximum-load rating must be de-
creased. Thus, for a 6-g acceleration.
a five-pound isolator would bottom at
an actual load of 2.5 pounds, or a 40-
pound isolator would bottom at an
actual load of 20 pounds.

Vibration Protection

Because it is necessary to allow for
the deflection due to applied vibration,
ALL-ANGL isolators are often used
at loads below their maximum ratings.
For example: assume a 40-pound iso-
lator loaded at 15 pounds and required
to withstand 4 g’s. From the curve. the
60-pound force corresponding to 4
¢’s will produce a 110-mil deflection.
Since this is 80 mils below the 190-mil
allowable maximum, a doublc-ampli-
tude vibration input of 80 mils can
easily be handled. This is a conserva-
tive application which allows for pos-
sible resonant conditions.

Because natural frequency increases
as the isolator loading decrcases, the
tinal choice must take into considera-
tion the relative importance of steady-
state loading, vibration isolation, and
shock protection. All of these factors
are cvaluated in engineering data avail-
able from Barry Controls Incorporated.

Additional Design Data

Other curves of isolator characteris-
tics, and data on their use in designing
for predictable environment in jets and
missiles, are contained in Burry Bulle-
tin 57-2. This bulletin fully describes
the complete line of ALL-ANGL
Barrymount isolators in standard MIL
sizes. Write today for your free copy.

Barry's new Western Division, in Bur-
bank, California, offers fast, on-the-spot
design and prototype service, and pro-
duction of special systems.
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INDUSTRY REPORT — Continuved

tion instruments activities as an
integral part of its program of re-
search and plant operations, about
half is allocated to research and
development, 25 percent for the
procurement of commercial instru-
ments, 5 percent for on-site fabri-
cation of equipment and the re-
maining 20 percent for repair and
maintenance of equipment.

Industry Ranks High
In Patent Ownership

Approximately 12 percent of
U.S. patents are owned by firms
in field

IMPORTANCE of patents in the elec-
tronics industry is indicated in the
National Science Foundation’s
final report on science and engi-

INDUSTRY'S PATENT PICTURE
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COMPANY SIZE BY NUMBER OF EMPLOYEES

neering in American industry. It
shows that companies in the elec-
trical-electronics equipment field
owned 28,000 patents and had 8,400
patent applications pending in
1953.

The industry was fourth largest
in number of patents owned and
third in applications pending. The
machinery field ranked first in total
number of patents owned with 50,-
300. Chemicals and allied products
ranked next with 33,400, and the
professional and scientific field fol-
lowed with 32,000.

22

FCC Actions

» Decided to deintermix vhf and uhf tv. Ultrahigh
only will be Albany-Schenectady, Springfield-Peoria,
Evansville, Ind., Fresno, Calif. and Elmira, N. Y.

» Tallied 20 translators on the air, a total of 10 con-
struction permits granted and 57 applications
pending

» Received GE petition to allocate frequencies in
152-162 mc and 450-460 me bands for traffic control

» Filed proposal for air-ground radiotelephone serv-
ice by Michigan Bell that would give two-way in-
flight communications near Detroit

» Completed revision of Part C list showing accept-
able equipment other than broadcast

®» Invited comment on proposals relative to use of
frequencies 123.0 and 122.8 mc by certain classes of
aircraft

» Amended railroad radio rules to provide for land
motor vehicles operated in pickup and delivery
service

» Arranged with Federal Trade Commission to re-
ceive copies of FTC complaints of false or mislead-
ing radio and tv advertising

» Granted special temporary authority to AT&T at
Ojus, Fla. for fixed public point-to-point radiotele-
phone circuit direct to Grand Bahama Island

» Proposed to terminate lenient granting of STA
(special temporary authority) status to television
broadcasters, particularly when issued in lieu of
program tests. Existing STA’s will be reviewed to
speed up formal licensing

In patent applications pending,
chemicals ranked first with 12,200,
followed by machinery with 11,000,
and electrical equipment with
8,400.

» Why—Over 75 percent of 200
large companies supplying in-
formation on patents indicated that
they patent a substantial propor-
tion of their newly developed prod-
ucts and processes, in general,
everything that is patentable or
worthwhile. Almost all of these
companies cited protection rights
rather than a desire for royalties
or licensing income as the chief
reason for taking out patents.

Of the few companies in the sur-

vey that do not obtain a significant
number of patents, the chief rea-
sons were that either they develop
few patentable items, or govern-
ment projects constitute a large
percentage of their research effort
and on such projects the TU.S.
agencies involved restrict patent
rights.

» Size—In the electrical machin-
ery field which covers electronics,
companies with 5,000 or more em-
ployees accounted for 54 percent of
the patents owned or 14,900, and
most of the patent applications,

4,000.
Companies in the industry with
(Continved on page 24
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Wex where its Needed/

This new ANDREW 450 MC base station antenna
has been designed for the many base stations
that are not in the center of their desired cover-
age area. Such stations, placed to take advantage
of mountain tops, or located at operations head-
quarters, can now concentrate their highest gain
in the direction where the need is greatest.

In planning a new radio system or improving
an existing system, consider the advantages of
an integrated ANDREW antenna system. The fol-
lowing example shows how an ANDREW system,
using the Type 201, can give improvement over
ordinary equipment in all directions and more
than 9 db improvement in the best direction.

Relative Gain, db
Front | Side Back

Base Station ical) 5.0 5.0 5.0
Station Cable Loss, 100 feet RG-17/U (2.5) {2.5) (2.5)
Mobile Antenna, V4 A Whip (RG-58) 0% 0% 0*

Combined Antenna System 2.5 2.5 2.5

ANDREW Type 201 System
Base Station, Type 201 10.8 6.1 3.3
Bose Station Cable Loss, 100 feet

Type HO HELIAX (1.0) {1.0) {1.0)
Mobile Antenna, Type 233 (RG-8) 1.8% 1.8% 1.8%

Combined Antenna System
IMPROVEMENT, db

*Gain of Type 233 is relative to assumed 0 db gain of Ye X whip
with RG-58/U, and includes allowance for lower loss of RG-8/U
feed cable.

Write for Bulletin 8417 giving complete infor-
mation on Type 201. Also, be sure your library
contains ANDREW Catalog 21, a complete, 100-
page guide to antenna and transmission line
systems.

II(/I(’II'
. CORPORATION
363 EAST 75¢h STREET - CHICAGO 19

Gain Pattern, Type 201

Offices: New York « Boston « Los Angeles « Toronto
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*“k:b:ﬁG to 4,999 employees accounted

%‘ '01- 8,100 of total industry patents

the total research and development
cost of companies owning patents

(ﬁ?“ﬂeif gégd 2,700 of the .applicas:, ‘butionly 54 percént of total patent

tions.
workers? owned 4,900 paténts and
had 1.700 patents pending.

¥» Cost—In attempting to correlate
the number of patents an elec-
tronic-electrical company owned
and iis research and development
costs, the studv showed that large
companies with over 5,000 em-
ployvees accounted for 63 percent of

Small firms, less than' 1,000

ownership.

Smaller companies, on the other
hand, own a proportion of patents
substantially larger than their
share in the cost of company-fi-
nanced research and development.
The findings suggest that the aver-
age cost of r and d work per patent
obtained may tend to be lower in
small firms than in large ones, ac-
cording to the study.

HEAT-sensitive phosphor coating detects breaks in metal bonds as

Phosphors Find New Markets

New applications in missiles and
in nondestructive testing may
bolster lagging sales

CUT-BACK in tv set production so
far this year is having its effects
on the volume of the phosphor
business. But a new application of
the material may boost its volume
considerably despite the lag in set
production.

» Dev elopmentﬂUhlteqmtesﬂ Ra-
dium Corp. recently develéped “an
improved thermographic phosphor
specifically designed as a heat-
sensitive luminescent material. It
exhibits interesting possibilities in

24

the fields of surface temperature
detection and measurement, accord-
ing to the company.

At present, the maximum sensi-
tivity is greater than 20 percent
change in brightness per degree
change in temperature. Hereto-
fore, change in brightness has been
in the neighborhood of 4 or 5
percent.

B Applications — The material,
which can be sprayed on any sur-
face and removed easily with a
solvent, is being applied in the fields
of bonded laminates, bonded sheet
materials with substructures and
surface air flow patterns. After

WwWWwW_americanradiohistorv com

Potassium silicate production at Syl-
vania

the material is sprayed on the
bonded parts, heat is applied to
the joint. Discontinuities in the
bond show up as dark spots on the

phosphor coating.

» Volume—Even though the tv
business has dropped off for phos-
phor manufacturers, it still is one
of the main segments of the busi-
ness. Approximately 375,000
pounds of the material worth $3.7
million were used in electronics
last year. Even with a greater pro-
portion of portables and possible
lower set production this year,
1957 volume is expected to total
350,000 to 360,000 pounds and a
$3.6 million dollar volume. Picture
tubes account for approximately 95
percent of the volume and other
c-r tubes account for the rest.

» Screens — Use of the smaller
tubes cuts phosphor needs by
about 50 percent. The 21-inch tube
uses about 7.5 grams of phosphor,
not including wastage; the 8.5
inch portable tube uses 1.8 grams;
the 10-inch tube, 2.5 grams; the
14-inch, about 3.5 grams and the
17-inch tube about 4.6 grams.

» Volume—Amount of phosphor
that the electronics industry has
used since tv production got under-
way is indicated by the amount of
potassium silicate that the indus-
try consumes. Sylvania recently an-
nounced that it had produced and
shipped 5-million gallons of the
chemiecal, enough for the manufac-
ture of 50 million tv picture tubes.
The chemical is used for bonding
the phosphor to the tube face.

(Continued on page 26)
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OTHER PERKIN
STANDARD DC POWER SUPPLIES

28 Volt Models

1
1
1
1
1
1
1
1
! AC Input | Ripple
) Model Volts | Amps Reg. (60 cps) | o
NOW...A MORE COMPACT ' e
-20
' 205veM [ 032v | 5 | a3V | 1sv | 29
range) 1 phase |
28 VOLT, 100 AMPERE : phase |
! 100-125 V
. | 28-10WX  (24-32V| 10 +%2% 1 phase 1%
tubeless magnetic amplifier regulated | TR
A MRS32-15A | 236V | 15 | £12% | 1phase | 1%
| +
DC POWER SUPPLY ' P
! 28-15VFM | 032V | 15 | (24-32V | 115V | 5%
] range) 1 phase |
X +
\ 15V |
. MBoOV 032v | 25| +1% | 1lphase | 1%
by l X 100-130V
) MR1040-304 | 5-40V 30 | *+1% 1 phase 1%
. , 100.125V |
h 28-30WXM | 24-32V 30 +152% 1 phase | 1%
: 24-32 V| 230 v*
24 to 32 Voits Adjustable Range... ! 20.50WX | +10% | 50 | %% | 3phase | 1°
; .
! . ! MR2432- 208,230V,
IMMEDIATE DELIVERY! No tubes, moving ! 100XA [ 24-32v| 100 | =%% | 3phase | 1%
| ]
This power supply represents the latest ibrati ) MR2432. | [ 208 230V
P pply represe atest parts or vibrating 1 w0 |2a32v| 200 | v | Bpree | 1%
design thinking of the nation’s top contacts i I 18
N . : MR2432- | 208,230V
specialists in the ﬁelfi. Hundred.s of . : 00 |2632v| 200 | w1a% | Ipnase | 1%
these units are now in operation, ! T +
. i) X MR2432- 208,/230V*
replacing generators and batteries in I 500 24-32V| 500 | +15% | 3phase | 1%
1

electronic laboratories, industrial
plants, and military ground radar sys-
tems, etc., where utimost reliability
and performance are essential. Over
15,000 Perkin power supply units are
in operation in industry today.

*+10%. Also available in 460 V +10% AC input. Will be
supplied with 230 V input unless otherwise specified.

DIMENSIONS:
2612"Lx 177D
x17¢ K 6, 12, 115 Volt Models
T
AC Input | Ripp!
Model | Volts ‘Amps]!r Reg. I 1o ?gt‘ Irl:rl:se
6 | | es130v |
BEWX [ =10%| 5 | +1% | 1phase | 1°
Additional s s | [ 95130 v |
e . © G15WX | +10%| 15 | 1% | lphase | 1%
Specifications: + T — ;
S 6 | | 95-130 V
Ripple: 1% RMS BAOWK | +10%| 40 | 1% : 1phase | 1%
. o ~Z 12 95-130 V
AC Input: 208, 230 or 460V +10%, 3 phase, 60 cycles . S5 j205WX | < 10% | 15 o - 12
Weight: 230 Ibs. Model :
MR2432-100XA ! 5 115° . 95-130 V
MODEL NO. MR917-100XA — also available: specifications same : - SWX | £10%| 5 | +12% | lphase | 1%
as above except output of 9—17 volts DC. . s ’ 95130 V |
i 2 MRI5125.5| 15-125 | 5 | 1%t | 1phase | 1%t
When you require a power supply, SPECIFY PERKIN, v ! VT
for a wider range of standard models and immedizie delivery from stock. 6125:25%* (115125 25 |+114-4% | 3 phase | 5%

Wire factory collect for prices. For a prompt reply on your **Germanium Rectifier Unit
application, write factory on your letterhead or contact

local representatives listed below.

PHRKIN

PERKIN ENGINEERING CORPORATION
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA ¢ COREGON 8-7215
Leader in Tubeless Magnetic Amplifier Regulation
New York Area: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454

SALES OFFICES: Chicago: PA 5-6824 « Philadelphia: BR 5-2600 « Boston: M| 8-0756 « Albuquergque: 5-9632
Atlanta: EL 3020 < Charlotte: ED 2-7356 = Dallas: FO 8-8306 = Denver. MA 3-0343 « Kansas City, Mo.:
VA 15330  Miami: MO 5-1563 * Minneapolis: MI 4-7884 « Seattie: MO 4885 » St. Louis: PA 5-7701
Winston-Salem: 4-9750 « Canada: Agincourt, Ontario: AX 3.7011.

ttincreases to 4% @ 15V.

tincreases to 2% @ 15V.
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INDUSTRY REPORT — Continved

RELATIVE size of new solid-state device can be compared to hand (left) and nickel
(right) as

Tetrajunction Transistor Appears

Dual-triode unit designed to re-
duce components needed in
equipment manufacture

ADVANTAGES found in the use of
dual-triode electron tubes and other
multipurpose tubes have spurred
the development of transistors with
similar attributes. The first result
of a development program initiated
at General Electric is the tetra-
junction transitor.

» Designed for use—A superhet-
erodyne receiver has been de-
veloped (see p 148, this issue).
Four ordinary transistors are re-
placed with two tetrajunction
units with attendant savings in
components. The receiver, devel-
oped by Hazeltine Research Corp,,

is expected to be marketed in the
near future.

» Economy—Figures giving the
relative price of the new unit
compared with the two it replaces
are not available at present be-
cause of lag between the develop-
ment of the unit and availability
of facilities and techniques that
allow economical production. A
20 to 25-percent reduction in cost
of transistors for a receiver is
expected.

» Other Uses—Applications of this
device in switching circuits and
in computers can easily be found.
Construction of units with larger
cross section will make their ap-
plication in high-level audio cir-
cuits feasible.

Business Demands More Computers

Range of customers increases
with military supplying impetus
for big machines

WITHIN the last year, business has
tripled its demand for electronic
computing equipment. Total vol-
ume of computer business ran over
$75 million last year with estimates
that 1957 should see this figure
doubled and supply remain far be-
hind demand. Predictions are that
the next ten years will see 10,000
business computers manufactured
and sold in the U. S.

26

» Catalyst—One of the strong rea-
sons behind this excellent growth
and outlook is the impetus supplied
by the military in the development
of large-scale business computers.
Examples of this are the recent re-
lease of information on the MIT-
Lincoln-Laboratory, TX-2 com-
puter and the RCA Bizmac com-
puter.

» TX-2—Developed at MIT under
Navy sponsorship, this computer is
designed to accommodate an in-
ternal memory with a capacity of
260,000 words—almost 50 times

www americanradiohistorv com

greater than the MIT Whirlwind.
It uses transistors and by multiple-
sequence operations permits a wide
variety of input/output devices to
be used simultaneously. It will be
used for further experimentation
and development in the fields of
data processing systems and their
applications to automatic and real-
time control problems.

» Bizmac—This $4.1-million elec-
tronic data processing system keeps
track of more than 100 million
facts about the Army’s inventory
of tank and automotive spare parts
around the world.

To accomplish this, 220 units of
nineteen different but fully inte-
grated types of equipment are re-
quired. The computer will not only
keep an inventory of spare parts
but also catalog them and forecast
supply requirements.

New Speeds Shape
Up For Tape

Slow tape speeds are sought to
reduce cost of recorded mag-
netic topes

BATTLE OF speeds is emerging in
recorded magnetic tape field much
as it did in disk recording a few
years ago. Slower speeds are com-
ing into the picture but the number
of tape recorders with different
speeds create problems for the
recorded tape business.

» Status—Here is the way one
tape manufacturer sizes up the
tape speed picture: Of an esti-
mated 1.6-million tape recorders
in use in the U.S. today, about
1.4 million are home-type ma-
chines while 160,000 are profes-
sional units. Almost all home
tvpes are dual-track units. About
1.1 million of them are two-speed
units operating at both 7.5 and
3.75 inches per second.

There are 160,000 home-type
units that operate on the single
speed of 7.5 inches per second
and another 160,000 home units
operating at 3.75 ips.

To further complicate the pic-

(Continued on page 28)
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) e Using Berkeley’s Model 5571 Frequency
Meter, a Western Airlines technician
checks 360-channel transmitter, part of
WAL's new communications system

— a model for the airline industry, just
like Western's famous “Champagne
Flights” in Western America.

WESTERN

“AIRLINES T

Keeps Its
360-Channe/
VHF System

“On The Money’’

With a Single Berkeley Frequency Meter

When Western Airlines recently modernized its
air-to-ground communications by adding a 360-
channel VHF radio system. company engineers
needed a truly universal test instrument to make
certain their new equipment stayed “on the
money.”

WAL thoroughly investigated available frequen-
cy measuring equipment, then selected a Berkeley
Model 5571 combined frequency and time inter-
val meter, with a Model 5580 range cxtender.

Used Daily in WAL’s Radio Maintenance De-
partment in Los Angeles, the Model 5571 rap-
idly became the most valuable single piece of
test equipment there. Western’s technicians use
it for checking frequency of the 38 crystals in
the 360-channel transmitter; IF alignment; trans-
mitter frequency monitoring; periodic checks of
frequency standard; evaluation of components
and replacement parts, and checking equipment
modifications.

According to Pete Wolf, director of communications for Western Air-

lines, Berkeley equipment was chosen because:

Brief Specifications:

RANGE:

Frequency—0 cps to 42 mc. Extend-
able to 1005 mc.

Time interval—1 usec to 10° seconds.
Period—0 to 1 mc.

INPUT SENSITIVITY:

0.1 volt rms

INPUT IMPEDANCE

10 megohms to 2 mc, 100 ochms

to 42 mc

ACCURACY:

+ 1 count, + crystal stability
(* 3 parts in 109

PRICE: (f.0.b. factory)

* [t offers complete frequency
coverage, from DC to 1005 mega-
cycles, with the highest degree of
accuracy.

* Digital readout techniques used
throughout climinate the chances
of error and time lost in inter-
preting meter readings.

* Design permits use of printer.
* Simplicity of operation.
* Berter input sensitivity and in-

put impedance specifications than
competing equipiment.

* No plug-ins required for time
interval measurements.

V. T. Rupp Company, Berkeley’s experienced engineering representatives
in Los Angeles, greatly aided Western by familiarizing personnel with
Model 5571 operating and maintenance techniques. Why not let Berke-
ley’s skilled applications engineers in your area help with your avionics

problems?

eckman

Berke Iey Division
Richmond 3, California

a division of Beckman Instruments, Inc.

$1825. (0-42 mc Model 5571 only).

PRICE: (F.O.B. FACTORY) 130
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INDUSTRY REPORT— Continved

ture for the recorded tape busi-
ness, there are a substantial num-
ber of professional-type recorders
in use in the home market, par-
ticularly by the hi-fi addict.
There are some single-track units
in use and some two-speed units
operating at 7.5 inches per sec-
ond and 15 ips. A few home ma-
chines operate at three speeds,
going as low as 1% inches per
second,

» Tapes—Recorded tape manufac-
turers face a four-speed market
much as the disk makers do. Most
recorded tapes today are recorded
dual track at 7.5 ips. There is a
limited demand for single-track
tapes at 7.5 ips to allow for some
of the single-track professional
machines in use in honmes.

Tape record makers expect that
tape speeds will settle down in
the future to the slower speeds of
3.75 and 1% ips as technical ad-
vances make it possible to obtain
higher quality, better frequency
response, signal-to-noise ratio and
freedom from wow. The big ad-
vantages, assuming reasonable
fidelity can be maintained, include
longer tape playing time in a
smaller package at lower cost.

Financial Roundup

FOURTEEN companies in the elec-
tronics industry, who reported in
the past month on net profits, split
almost evenly between those who
increased profits over 1955 and
those who did not. Following are
the figures for the companies for
the fiscal periods indicated.

1956

Company Net Profit 1955

Borg-Warner
R

2 1 D —— . $35,841,952 §$41,075,084
Cornell-Dubilier
S " wigm oE 279.693 377,293
Fansteel 12m.. . 3.306,323 2,298,195
Garrett Corp 6tm 2,282,000 2,331,000
General Electric
1My se'scashons 213,756,849 208,908,054
GPE 12m ...... 2,394,729 2,530,758
General
Transistor 12m 183,784 *5,720
High Voltage
MY . ANy ek 167,852 106,452
Magnavox 6m. 2,276,539 1,774,960
McGraw-Edison
12 Mg eopg 2w m 13,965,000 9.501,000
RCA 12m ...... 40,031,000 47,525,000
Siegler Corp 6m 539,953 613,855
Van Norman 12m 1,412,960
Western Electric
......... 75,054,119 63,339,798
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Meetings Ahead

Apr. 2-5: International Sym-
posium On The Theory Of
Switching, The Computation
Laboratory of Harvard Uni-
versity, Cambridge, Mass.

Apr. 4-6: American Rocket So-
ciety’s Annual Spring Meeting
and Rocket and Satellite Ex-
position, Sheraton-Park Hotel,
Washington, D. C.

Apr. 8-11: British Radio and
Electronic Component Show,
Grosvenor House and Park
Lake House, London, England.

Apr. 9-10: Annual Industrial
Electronics Educational Conf.,
IRE, Armour Research, IIl.
Institute of Technology, Chi-
cago, Ill.

Apr. 11-13: Southwest IRE Re-
gional Conference & Electron-
ics Show, Shamrock Hilton
Hotel, Houston, Texas.

Apr. 14-16: National Symposium
On Telemetering, IRE, Shera-
ton Hotel, Phila., Pa.

Apr. 24-26: Seventh IRE Region
Technical Conference & Trade
Show, San Diego, Calif.

i Apr. 23-25: International Sym-
posium On the Role of Solid
State Phenomena In Electric
Circuits, IRE, Eng. Soc. Bldg.,
New York, N. Y.

Apr. 23-25: Fifth National Elec-
tromagnetic Relay Confer-
ence, Oklahoma A & M Col-
lege, Stillwater, Okla.

Apr. 25-26: First annual tech-

Industry Shorts

» Dollar volume of phenolic resin
used annually to coat resistors and
capacitors is estimated at $150.000
by Hooker Electrochemiecal.

» Exports of British radio equip-
ment of all kinds in 1956 totaled
more than $110 million, a new
record, according to Britain’s
Radio Industry Council.

» Number of semiconductor units
produced at Mullard’s new plant in
England will total 2 million units
by 1958.

» lLatest survey by the Depart-

“nical Meeting and Equipment
Conference of the Institute
Of Environmental Engineers,
La Salle Hotel, Chicago, Il

Apr. 26-27: Eleventh Annual
Spring Technical Conference
On TV, IRE, Engineering So-
ciety Bldg., Cincinnati, Ohio.

Apr. 29-May 1: Third National
Flight Test Instrumentation
Symposium, ISA, Statler Ho-
tel, Los Angeles.

May 1-3: 1957 Electronic Com-
ponents Symposium, Morrison
Hotel, Chicago, Ill.

May 9-10: 1957 PGMTT Meet-
ing, Western Union Audito-
rium, New York, N. Y.

May 12-16: The Electrochemical
Society 111th Meeting, Hotel
Statler, Washington, D. C.

May 15-16: Age Of Space Syni-
posium sponsored by Southern
Research Institute, Birming-
ham, Ala.

May 16-18: New York State
Society of Professional Engi-
neers, 19567 Engineering Indus-
tries Exposition and Annual
Convention, Statler Hotel
New York, N. Y.

May 13-15: National Aero &
Navigational Electronies Con-
ference, IRE, Dayton, Ohio.

May 14-16: Industrial Nuclear
Technology Conference, ARF,
Ill. Tech, Nucleonics Maga-
zine, Museum of Science and
Industry, Chicago, Ill.

ment of Commerce of households
with tv sets shows that 72 percent
of all households had one set, 4 per-
cent had two or more sets and 24
percent had none.

» Number of tv stations able to
broadcast in color was 257 on Jan.
1, 1957, according to NBC esti-
mutes.

» Ballistic missile program of Air
Force progresses as new data re-
duction center for conversion of
telemetered test data goes into op-
eration at Ramo-Wooldridge Corp.,
California. All data arrives at
center on magnetic tape.
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Announcing A Complementary New Line Of

ALL-TRANSISTORIZED INSTRUMENTS

LN

Military, Commercial and
Industrial Applications
SPECIFICATIONS

rrequency Range: 50 cycles to 15 KC
Output Voltage: 1 volt at 600 ohms
Output Impedance: 600 chms

Output Flatness: 1 db over entire range

Attenuator: Continuously variable from 1 volt to 40 db below 1 volt
Af dial: 0 adjust—fine frequency control. Constant frequency shift

over entire range

Power Supply: Mercury or penlight cells-—300 hrs. life
300

Dimensiens: 6°' x 2’ x 3%

Weight: 2 [bs. Price: $149.50 f.o.b. Pine Brook, M. J.

Frequency Audio Oscillator

FEATURES

® Constant Output, No Line Voltage Influences
Built-In  Stability By Means
Output Constant with Frequency: 1 db over range
¢ No Hum e Battery Power Supply—Long Life
No Grounds Needed—Place Across Any Trans-
mission System e Excellent for Field Service,
Domestic

of Feedback e

Hi-Fi,
. fier

Megohms at 1

DESIGNED FROM THE TRANSISTOR OUT . . .

Audiolator

All-Transistorized Beat-

KAY

Cransvolter |

MODEL VIDEO

All-Transistorized, Broad-Band
Audio-Video Voltmeter

mc¢

FEATURES

¢ Inherent stability due to feedback amplifier design
Broad-Band frequency response 10 cycles to 10 mc e
Inherent advantages with use of transistors instead of
vacuum tubes—small size—light weight—Ilong life—
rugged use—lower power consumption—high conversion
efficilency ¢ Low Level Measurement over Frequency
Range ¢ May be used as a Humless Audio-Video Ampli-

SPECIFICATIONS

Frequency Range: 10 cycles to 10 me. Direct Reading in Volts and db
Amplifier Frequency Response: Flat == .5 db over range

Accuracy of Measurement: == 5% of full scale reading

Voltage Range: 1 Millivolt to 1 volt full scale—7 ranges

Sensitivity: Will measure down to 250 Microvolts

Input Impedance: Capacity 5 micromicrofarads; Resistance Component 0.5

Audio-Video Amplifier: Maximum output .25 Volt at 75 ohms, Gain up to 40 db
Price: $495.00, f.o.b. Pine Brook, N. J.

KAY'
Cransiply
Transistorized,
Miniature Power

Supply

FEATURES

e Stable Metered Output ¢ Con-
tinuously Variable Qutput ¢ Low
Impedance ¢« No Ripple ¢ High
Current e Positive or Negative
Bias Available

SPECIFICATIONS
Input Voltage: 105-125 V, AC., 50-60 cps

Output Voltage: 0.5 V—7.0 V, D.C., Continu-
ously variable

Output Current: Maximum 300 Ma

Impedance (Internal): 0.5 ohms

Ripple: Less than 1 millivelt at full load

Regulation: 50 Millivolts output variation
over input voltage range

Weight: 3% |bs,

Dimensions: Width 5, Height 614, Depth
61/

Price: $125.00 f.o.b. Pine Brook, N. J.

KAY

& Cransificr
Small, Modular,
Plug-in, Wide-Band
Transistorized Video Amplifier
FEATURES
* Broad-Band Response to 15 me
e Completely Transistorized —
Small, Self-Contained, Compact
Portable Unit ¢ Signal Gain Con-
trolled by Overall Feedback —
Built-In Stabilization ¢ No Hum »
Long Stable Life — Powered By
Three Penlight or Mercury Cells o
Units May Be Cascaded to Pro-
vide Additional Gain

SPECIFICATIONS

Frequency Response: 10 db position: 3 db down
at 20 cycles and 15 mc— 20 db position: 3
db down at 20 cycles and 10 me

Gain: 10 db and 20 db switchable

Input Impedance: Capacitance 15 micromicro-
farads—Resistive Component—20,000 ohms
at 1 mc to 15,000 ohms at 10 mc

Output Impedance: 75 ohms, approximately

Maximum Output Voltage: 0.15 Volts 10 db
position 0.30 Volts 20 db position
Price: $85.00 f.o.b. Pine Brook, N. J.

KAY

Minilator

Multi-Crystal-
Controlled Transistor
Oscillator

FEATURES
e Transistorized for Long-Life,
Self-Contained Mercury Cells e
(For Replacement, Ordinary Pen-
light Cells May Be Used) ¢ Selec-
tion by Switch of 1 me, 2 me, 5
me * External jack for any crystal
from 1 me to 5 me * Stable; Ad-
justable to WWYV Irequencies ®
Clean Waveform with Stabilizing
Diode ¢ Amplitude Feedback® e
Portable, Light-Weight, Small
Cast-Aluminum Case ¢ Low
Priced — Many Uses

SPECIFICATIONS

Output: 0.25 volt at 1000 ohms impedance
level
Dimensions: 2V4" x 134" x 414"
Weight: 12 oz. )
*Pat. Pend: Price: $95.00 f.o.b. Pine Brook,
N.J

First transistorized broad-band probe, 20 cyecles to 15 me
¢ Low power dissipation, all transistorized ¢ Built-in stabil-
ity, amplifier feedback ¢ Open design for easy manipulation
e No hum

KAY

Cransiprobe

All-Transistorized,
Low-Capacity
RF Probe

Gain:

FEATURES

SPECIFICATIONS

ate power supply and connecting cables provided with probe

Price: $125.00, f.0.b. Pine Brook, N. J.

Frequency Response: 20 cycles to 15 mc—1 db down at 50 cycles and 12 mc—3 db
down at 20 cycles and 15 mc

Qutput Impedance: Nominal 50 ohms

Input Impedance: Capacitance, 4 micromicrofarads; resistive component, 100,000 ohms

1:1 (Unity gain), held constant by feedback amplifier

Maximum Input Voltage: 0.3 volt peak-to-peak

Power Supply: Mercury cells, 800 hour life; constant supply over life of cells. Separ-

For Literature and Complete Specifications, Write

14 Maple Avenuve, Pine Brook, N. J.
Dept. E-4

ELECTRIC COMPANY
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has the

Design-Engineered with Positive
Wiping Contact and Frictional
Grippage.

AMP-EDGE

For more informaticn on AMP.Edge Connectors, contact:

INCORPORATED
General Office: Harrisburg, Pa.

Wholly owned subsidiaties: Aircraft-Marine Products ol Canada Ltd., Toronto, Canada » Aircrait-Marine

Products (G.B.) Ltd., Londan, England » Societe AMP de France, Le Pre St. Gervais, Seine, France o AMP.
Holland N.V.'‘s-Hertogenbesch, Holland

Japanese Distributors: Oriental Terminal Products Co., Ltd., Tokyo, lapan
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EDGE ON PRINTED CIRCUITS

TO BETTER WIRING

Another of the many unique designs
made available by the AMP-Edge tech-
nique is the new, low-cost, compact
AMP-Edge Connector Block. It allows
freedom of arrangement, with small
area displacement,

Its open construction
provides aeration to
prevent moisture en-

trapment.
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A group of C. P.
Clare & Co. Type
K relays mounted
and wired in a com-
plete control circuit
and hermetically
sealed in a control-
led gaseous atmos-
phere by Electro-
Seal Corporation.
Des Plaines, I11. Each
wire is insulated
with BH "1151”

when close-up soldening co a frooblem
Beat the Heat with BH “1151”

When you insulate the wiring in sensitive electronic equipment with
BH “1511” Silicone Rubber Fiberglas Tubing you get maximum product
protection. BH 1151”7, with its patented construction of braided continu-
ous filament Fiberglas in combination with Silicone Rubber, does not heat
age. It will stay flexible through high temperatures and low, wet or dry.

Even high spot temperatures, as in soldering, have no adverse effect on
BH “1151”. Protection is assured for continuous operation from —90°F.
up to 400°F. It resists rough handling in assembly work, keeps its dielectric
strength even though bent sharply. Capable of expanding to twice its
normal size, BH “1151” easily covers bumps, terminals and soldered joints.

Fully mcets military speciﬁcation numbetr MIL-I-18057.

Available in 11 easily distinguishable heat-stable colors, in all standard
sizes, BH "1151” is one of the many electrical insulation tubings and
sleevings in the dependable BH line. Each is designed for a specific put-
pose. Tell us your problem — temperatures and voltages encountered,
physical and chemical requirements to be met — we’ll be glad to send you
free samples for testing.

BENTLEY, HARRIS MANUFACTURING Co. 1304 Barclay Street
Conshohocken, Pennsylvania Telephone: Taylor 6-0634

BENTLEY, HARRIS

*BH Non-Fraying Fiberglas Slecvings are made by an exclusive Bentley, Harris process
(U.S. Patent 2393530). "Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS



close-control RHEOSTATS

. = Egs All-ceramic and metal, close-contiol rheostats for
unsurpassed dependability and smoothness of operation.

u I re Ia I y Ten stock sizes, 25 to 1,000 watts.
wire-wound RESISTORS

e A wide range of dependable, fixed, adjustable, tapped,
ia i and noninductive power wire-wound resistors. Also

a wide range of precision resistors.

general-purpose RELAYS

.
635 Types in four stock models. Good delivery on made-to-order
W 1 relays. Contact current ratings up to 25 amps, AC or DC.
Wide variety of contact arrangements. Hermetically sealed
or dust-protective enclosures available.

® .
high-current TAP SWITCHES
Five compact models, up to 100 amperes, AC, up to 12
! taps. All-ceramic and metal construction. Silver-to-
silver cantacts, with self<ieaning rotor contact.

CONMPONENTS radio-frequency CHOKES

Single layer R.F. plate chokes and power line chokes
on steatite or plastic cores. Protected by a special
moisture-resistemt coating.

RHEOSTAYS

© "DIVIDOHA® 2
ADJUSTABLE RESSTORS i‘ Vo
» o
, 5

-"j

|

R.F. CHOKES -
;F':

—

: 1 -y /"-'.;"

LITLE
RESISTORS

]}
\
[« (s %

ON “Fl%i?l'ﬂ" PRECISION RESIS"ORS

a
Y

— ®
) @,@, oA QRN E

for Catalog and
Engineering Manual. wg =

RHEOSTATS * RESISTORS « RELAYS » TAP SWITCHES « TANTALUM CAPACITORS

OHMITE MANUFACTURING COMPANY e 3610 Howard Street, Skokie, lllinois

g = = — awaaaramaricanradiohistornv.com. e




OHMITE

CON’

HIGH QUALITY, ALL-PURPOSE RELAYS...
RUGGED, DEPENDABLE FOR LONG LIFE!

Current ratings up to 25 amp, AC or DC.
Alsa made-to-order models in many cantact
cambinations and coil valtages.

Ohmite Amrecon relays have proven their
exceptional ruggedness and long life in years of
service. Now, four popular stock models—

DOS, DOSY, DO, and CRU, in 65 different types— S .

are available from stock. | a«;‘% ?
Models DO and DOS fill many industrial needs for \ I y
a compact, lightweight relay that handles power

loads usually requirmg much larger, heavier units.

They are particularly adaptable to aircraft and mobile
equipment where severe sll):nock and vibration are
encountered. The increased operating sensitivity of
Model DOSY relay, equi with twin coils,

makes the DOSY adaptaﬁﬁa to a wide range of

electronic control circuits, such as plate circuit controls.
At 115 VAC or 32 VDC, noninductive load, Models HERMETICALLY SEALED OR
DOS and DOSY have contact ratings of 15 amp;
Model DO, 10 amp; and Model CRU, 5 amp. Available
in a wide range of coil operating voltages and

contact combinations.

o Gt with

DUST-PROTECTIVE ENCLOSURES %

SEND FOR

® | CATALOG R-11
@ H M " ii E OHMITE MANUFACTURING COMPANY
RHEQOSTATS « RESISTORS « RELAYS « TAP SWITCHES icicy o Shhesh
3610 Howard Street, Skokie- lllinois




STABILINES type TM (Tubeless Magnetic)
t are the newest automatic voltage

regulators offered by The Superior
Electric Company. Without tubes,
moving parts or transistors, the T™’s
provide constant voltage regardless of
line or load changes. Where failure at
any time under the most adverse
operating conditions cannot be tolerated
or wherz maintenance is not a possibility
for long periods of time, a STABILINE
type TM is a necessity.

NO TUBES

to replace ...

NO TRANSISTORS |
NO MOVING PARTS

to wear out

i

STABILINE TYPETM

(Tubeless Magnetic)

TYPE TM7105 (without cabinet)

TYPE TM7105 (with cabinet as mounted on wall)

STABILINE TYPE TM CHARACTERISTICS

FREQUENCY: 60 cycles 5%
WAVEFORM DISTORTION: 4% maximum

FOR UNATTENDED LOCATIONS

INPUT: 95-135 volts, single phase on nominal

» Microwave relay stations
115 volt types

* Remote installations

FOR CRITICAL APPLICATIONS

e Where sudden need for tube replacement
can be costly {at a critical time in a proc-
ess} or impossible (at an unattended
location)

o Where conditions cannot tolerate moving
parts,

Be sure to see SUPERIOR ELECTRIC’S
Mobile Display when it is in your area.

Branch Offices: Los Angeles, California » San Francisco,

0 e o 200 o e

195-255 volts, single phase on nominal 230
volt types

OUTPUT: Adjustable 110-120 volts on nominal
115 volt types
Adjustable 220-240 volts on nominal 230
volt types

ACCURACY: | volt band for line voltage vari-
ations and/or load magnitude and power
factor changes

RESPONSE TIME: Less than Y42 second for or-
dinary line and/or load changes. For extreme
conditions of line and load changes, maximum
response time is 2.0 seconds. {Response time is
measured from the time of initiation of transient
to the time when output voltage is within and
remains within rated limits)

LOAD: Available in 1.0, 3.0 and 5.0 KV A ratings
POWER FACTOR: 0.5 lagging ta 1.0

THE SUPERIOR ELECTRIC COMPANY
204 BRADLEY AVENUE, BRISTOL, CONN.

Please send STABILINE Bulletin S657 [
Have your representative call []

California  » Toronto, Ontario, Canada + Miami, Nalne ............................................................
Florida  Chicago, lllinois + Baltimore, Maryland
Detroit, Michigan » New York, New York » Cleveland, Company .........................................................
Ohio » Dallas, Texas » Seattle, Washington
Addresssi st o'a o PRl e 's a2 5L’ BT 6 & wd B 1 AEEIE 1 ECIET I8 e« 01 4 4ai 3
City . . e Zone....State...............
*Trademark Reg. U. S. Pat. Off.
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my job
is to design

production tooling
for your components
requirements

Testm = sapacitors elcng productien | nes

As chief industrial engineer at National Company, my job is

to design tools and fixtures, set up modern, streamlined methods of
fabrication and assembly, and to follow through on production

runs of the components you depend upon.

This isn't always easy, because while our catalog

lists over 300 different parts, over 60 per cent of our orders are
for “other than catalog items.” And each of these special
orders requires special handling.

National, however, is geared to provide many types of

special services. The capabilities and facilities of our components
division are as excellent as they are varied.

Some of these facilities are illustrated.

Some of the services our components division offers:

1. Complete mode! shop.

2. Efficient, low cost production facilities.

3. US.AF. approved environmental test facilities.
Reliability test programs.

If you have special components requirements or a special
design and development problem, write or call
NATIONAL (Malden, Mass. 2-7950). Put our 42
years of experience and expanded new
facilities to work for you. You'll like our service,
the quality, and you will be surprised at the low cost.

Mcdern tool and die shops

Swnging ligh tamk circuit ass=mbly Complete metalworking facilities
for both job shop and high pro-
duction runs.

8 OUT OF 10 U.S. NAVY SHIPS USE NATIONAL RECEIVERS

oo . National®®>

MALDEN 48, MASS.

BUATON BROWNE/New York

w
S
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Keﬂ ‘
Swizch Types
o &\(
' - mﬁﬁ} rd
Twist-Tab Mountings &ﬁ’ Phealic Shaft Types

OVER 300 BASIC TYPES...
countless STANDARD modifications
for TV,

Radio, Audio, and

Fold-Tab Instrumentation jobs.
Mountings

Printed

e Wiring Types 3
» TN . i Pz ;%
' 2 { \'_ Aal
F%‘%L Q

Hollow-Shaft Types

Plug-in Mountings

Multiple-Unit
Types

»

Q!N’ >~i
B 3&&
-‘

b u.

Mldgets—fur transistorized

equipment

Dual-Concentric
Types

<

TECH DATA ON ALL
STANDARD TYPES &
N Ew ]  MODIFICATIONS.
- Write for Bulletin
RC-108B or see your
local Stackpole
representative.

Electronic Components Division

STACKPOLE CARBON COMPANY, s:. Marys, Pa.

in Canada: CANADIAN STACKPOLE LTD., 550 Evans Ave,, Etobicoke, Toronto 14, Onf.
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We wanted to find out why we have been so
successful in attracting such high-calibre engineers
Questi on Sa: to tl)clllughcs Research and Development Lab-
oratorics. So we had an independent research
organization ask a 15% random sample of our

What in the last 2,700 engineers and scicntists just what attracted

them to Hughes.

analysis made you decide to Of all the things they look for in a job—of all

the things they like about Hughes—these four

work at Hughes.? headed the list:
) 1. EXCELLENT SALARY. Talk to the engi-

neers in our Research and Development Labora-
tories, and $5.8% of them will tell you that
one of the reasons they came to Hughes was the
favorable salary structure. You can choose your
electronics carcer in either the military or com-
mercial fields. Contact Huglies today.

2. INTERESTING WORK—with opportunity
for advancement. 48.7% of our engincers were
attracted, by such rewarding projects as guided
missiles, armament control systems, ground radar,
microwave tubes and antennas, digital comput-
ers, miniaturized communications systemis. Sound
interesting? Contact Hughes today.

\

3. EXCELLENT WORKING CONDITIONS
—coupled with scientific atmosphere, high calibre
of associates, and prestige of the firm—is one rea- 1
son why 34% of our engincers came here. They

AT A e SR GRS like the exceptional facilities, unusual freedom,

: 1 the small project groups headed by top scientists.

|

|

1

I

H U G H E s i Is this what you seck? Contact Hughes today.
[
i

4. PLEASANT CLIMATE. We're pretty lucky
at Hughes to work in the wonderful, sunny cli-
. mate of Southern California—and that’s one of
RESEARCH AND DEVELOPMENT LABORATORIES the advantages that attracted 28.2% of our en-
gincers. .. Here carefree living is the order of the
day...and beaches, mountains and deserts are prac-
Hughes Aircraft Company, Culver City, California tically next door. Envious? Conract Hughes today.

SCIENTIFIC STAFF RELATIONS

A resume of your education and experience will
bring by return mail a copy of onr interesting new
booklet, lustrating and describing the many and
variced activities at Hughes.

36 April 1, 1957 — ELECTRONICS
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NOW! CONTROLLABLE PERSISTENGE FOR TV AND RADAR

TONOTRON

Direct-display, cathode-ray storage tube by Hughes

with magnetic deflection and electrostatic focusing

o<,

£
£
2
®
1

FOR NARROW BAND, SLOW SCAN CLOSED CIRGUIT TV

Controllable long persistence makes the Tonotron ideally suited for picture transmission over
conventional radio channels or telephone lines. Coaxial cables or microwave transmitters
and receivers are unnecessary. Pictures up to 80 lines per inch resolution cover the full half-
tone scale with controllable persistence—instantaneous or gradual erasure. Light output of
1000 foot-lamberts at 10 kv assures extremely high brightness at the viewing screen for usc
in high ambient-light levels.

DIMENSIONS
Over-all length: 111/2" nominal 4
Bulb diameter: 51/4” + 1/g”
Neck diameter: 1”7 + 1/16"

ELECTRON TU BES’

FOR RADAR PPI DISPLAY

Because of the Tonotron’s compact size, it can be ised in many existing radar indicator
housings. Brightness of 1000 foot-lamberts at 10 kv makes a viewing hood unnecessary, even in
full daylight. Persistence can be adjusted to retain nearly maximum brightness throughout
the major portion of a 360° swecp. Ability to cover the complete grey spectrum provides
maximum contrast for casy identification of cloud formations, mountains, harbors and water-
ways, airports, ground clutter and targets.

For additional information, write fo HUGHES PRODUCTS » ELECTRON TUBES :— ________________________________ _!
International Airport Station, Los Angeles 45, California ! ]
’ i
i HUGHES PRODUCTS |
©|957. HUGHES AIRCRAFT COMPANY : |
!
e e =
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RSATILE

Multi-channel—telegraph Al or telephone A3

High stability (.003%) under normal operating conditions

Components conservatively rated. Completely tropicalized

GQ.O Here’s the ideal general-purpose high frequency trans-
mitter ! Model 446, suitable for point-to-point or ground-
to-air communication. Can be remotely located from
operating position. Coaxial fittings to accept frequency
shift signals.

This transmitter operates on 4 crystal-controlled
{requencies (plus 2 closely spaced frequencies) in the
band 2.5-24.0 Mcs (1.6-2.5 Mcs available). Operates
on one [requency at a lime; channeling time 2 seconds.
Carrier power 350 watts, Al or A3. Stability .003%.
Nominal 220 voli, 50/60 cycle supply. Conservatively
rated, sturdily constructed. Complete technical data
on request.

Now! Complete-package, 192 channel, H.I., 75 Ib.
airborne communications equipment by Aer-O-Com!
Write us today for details!

AER

cOoM A3
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Nnew

a single
or multiple
disconnect

using seamless,

crimp-type
terminations

Easy Circuit.Check

Probes reach iwsulation
grip of socket ierminat-
ing each wire. Printed
numbers on all taces of
plug and receptacle
make circuit identifica-
ticn simple.

Rapid, Foolproef
Assembly
Tough nylon pola izing
pins engage corresaond-
ing holes before th eads
or contacts can enzage. g‘ I

6 Y,

s scves weight

e £aves space

+ simplifies installation
and maintenance

an all pressurized
bulkheads

BURNDY

Want more information? Use post card on last page.
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Quick Multiple or
Individual Connections
Any wire is easily in-
serted or removed from
plug individually. Each
contact clearly identi-
fied oni all six faces of
plugs and receptacle.

Short Circuit
Prevention
Recessez pins eliminate
possibility of shorts from
accidental contact of

plug and receptacle.

Crimped Terminations
Each connector is
crimped on the insula-
tion as well as on the
wire. Provides maximum
mechanical and ‘electri-
cal efficiency. Eliminates
need for cable grip.

High Pullout Resistance
Pull-out from plug (in
excess of 50" pounds) is
maintained by compres-
sion spring locks. Lock
is quickly freed for wire
removal by small screw-
driver or knife blade.
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Design engineers indicate widespread
use for

Sylvanics

While the type 2N242 is well known for its
original use in the output stage of hybrid
auto radio, it is rapidly becoming the
standard for general purpose use in a wide
range of power applications.

There are good reasons for its growing
popularity —10 watts collector dissipation,
for instance—welded hermetic seal —and a
storage temperature of 85° C to eliminate
heat problems under idle conditions.

GENERAL FEATURES
OF THE 2N242 PNP POWER TRANSISTOR—

¢ 10 watts max. collector dissipation

e 2 amps max. collector current

e 45 volts max. collector voltage

e New welded hermetic seal

» 30 db minimum power gain {typically 35 db)
¢ 85° C storage temperature

e 100° C junction temperature

e Thermal drop—3° C per watt {typically 2° per watt]
p P

¥ SYLVANIA

ELECTRONICS o

RADIO ¢ TELEVISION

Want more information? Use post card on last page.

Type 2N242

If you have plans for general purpose tran-
sistors you’ll be glad to know Sylvania’s
semiconductor plant in Hillsboro, New
Hampshire is just about completely de-
voted to the production of the Type 2N242.
That means Sylvania can meet your vol-
ume requirements. And, Sylvania’s leader-
ship in the manufacture of semiconductors
means you’re assured of high product uni-
formity and dependable performance.

(e |.550 MAX.

EMITTER

-q-—-looo*°°"’—->

BASE

SvLvanNia ELecTric Propucts INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lid.
Shell Tower Building, Montreal

ATOMIC ENERGY
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Here are just some of the applications in
which designers are effectively using
or planning to use the 2N242

*k VOLTAGE REGULATION
DC CONVERTER
OSCILLATOR, AMPLIFIER
TRANSISTOR COMPUTER
MAGNETIC CORE DRIVER
SERVO AMPLIFIER

2 VERTICAL SWEEP OUTPUT

*Transistor Voltage Regulation PULSE POWER OUTPUT

Transistorization of voltage regulator circuits is one HIGH CURRENT SWITCH

of the most popular general purpose applications indi-
cated for the 2N242. Here is a typical regulator circuit
incorporating the Type 2N242. DC to AC converter RF MODULATOR

rates second in popular usage for this power transistor.

REGULATED OQUTPUT

How abou! your general purpose plans for the Type
2N242 power transistor? Call your Sylvania representa-
{ive or write jor technical datu

ELECTRONICS — April 1, 1957 Want more information? Use post card on last page.
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P:B STRIKE SETTLED!

AN OPEN LETTER TO RELAY USERS

Potter & Brwmfield, ine.

Dear Friends:

Ruthless violence, culminating on February 13 with the shooting
of the iour-months-old baby daughter of two of our employees,
focused national attention on & recent strike at our Princetor,
Indiana plant.

This unjustified strike was called on November 5, 1956 in the
face of our “no strike”’ contract with Local 1459 of the Inter-
national Association of Machinists. No demands or proposals for
settling the strike were made by the Union. Two Company pIo-
posals were summarily rejected.

Settlement of the strike was reached on February 28, 1957.

Our plants in Laconia, New Hampshire and Franklin, Kentucky
were not affected by the strike.

Production lines were shifted from Princeton to both Laconia and
Franklin plants, and employment has been greatly increased at
both locations. These plans were made before the work stoppage
o increase production.

Production at Princeton was resumed on December 17th, and
today a normal work force is manning the remaining lines. Until
recently, the training of new workers restricted our productivity,
but output now is at satistactory levels.

With three plants to serve you, W€ pledge our continued etforts
to provide you with relays of the finest quality. Our Engineering
Department welcomes the opportunity to work with you on new

designs and future projects.
S'mcerelyw V (97
% Dale V. Cropsey wr/u?

N o w i Vice President & Director of Sales
-]

3 PLANTS TO
SERVE YOU

POTTER& B
R
RICAN MACHINE & FOUNDRYN'lNDIANA
COMPANY

Want more i
e information? U
7 se post card on |
ast page.

April 1, 1957 — ELECTRONICS



Output Operaltes Recorder or

Indicating Instrument

: Output current of this novel Magmeter detector is
linearly proportional to frequency deviation. The out-
put can be used —

1. to display frequency directly on a d’Arsonval
indicating instrument,

2. to record frequency on a servo or d’Arsonval
recorder, or

3. to actuate control equipment, such as speed
controllers, in accordance with frequency.

Magmeter Type F-992 produces a change in output
in response to changes in frequency. It can be used to
follow rapid frequency fluctuations. No external refer-
ence or supply voltages are needed. It is substantially
insensitive to fluctuations in signal amplitude or
waveform.

Becauseofitsinherentstability and extremesimplicity,
the Magmeter detector is adaptable to telemetering,
automatic generator control, and speed regulation. It
is fail safe.

In operation, the signal whose frequency is to be
measured is applied to the Magmeter detector. About
one watt of signal power is required. The signal can be
from an aircraft alternator whose frequency is to be
measured, a tachometer on a shaft whose speed is to be
controlled, or any similar source. The Magmeter detector
then delivers a current directly proportional to fre-
quency deviation. At 375 CPS the output current is
zero; at 400 CPS it is 25 microamperes, at 425 CPS it is
50ua. A special Magmeter detector can be furnished
with zero output at 400 CPS, —25 ua at 375 CPS, and
+25 wa at 425 CPS.

You probably have an application in which this one
component can replace considerable circuitry. We have
engineering data ready for you; just write to

ELECTRONICS — April 1, 1957

iy,
| #00 CPS >

FREQUENCY

CHARACTERISTICS

RANGE: 400 + 25 CPS (other ranges available
on special order)

ACCURACY: Linear within + %% of mid scale
and reproducible to + V4% of mid scale

INPUT: Approximately 1 watt of signal power
(about 10 ma at 115 RMS volts)

OUTPUT: 50 microamperes at 425 CPS (0 output
at 375 CPS) linear with frequency throughout rated
range. Load resistance 2200 ohms maximum

TEMPERATURE: Operates from —55 Cto +72C

TEMPERATURE EFFECT: + 2% of mid scale
0Cto 50 C

VOLTAGE: Within 1/5% of mid scale from 100
to 130 RMS volts

ENCLOSURE: Hermetically sealed can 2” high,
1.5” diameter, with octal base, weighs 6 ounces

@ & o
& |
W |
£3 o |—L N | —
W< %
we | ! |
£ 9— —
oE |
wol | L7 | -
o«
5 |
E e
W oo
3E e~ |
z o Lo _; L | |
375 388 395 405 415 425
:. INPUT FREQUENCY IN CYCLES PER SECOND

§ ‘CHARACTERISTIC OF AIRPAX TYPE F-992 MAGMETER

Iy =

" couvAnv “" ENGINEERS

DESIGNERS

MIDDLE RIVER o BAI.TIMORE 20, MD.

Want more information? Use post card on last page.
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and @now

nenlex

a high-speed digital fransmission B system

o double communication capacity

DATA

3,000 bits per second
or 40 teletypewriter channels

ENAANNAANNAAMAANAANMAANANANAMMIANNANAANANNNANNAANNAMMANNVMAANNNANG

of 100 words per minute in
a 3 kc bandwidth, or a
combination of the two,

MICROWAVE

T 17T ‘

WIRELINES

CREATIVE LEADER IN COMMUNICATION

ZOLLINS RADIO COMPANY, 315 2nd Ave. S.E., Cedar Ropids, Towa @ 1930 Hi-Line Drive, Dallas 2 @ 2700 W. Olive Ave., Burbank
261 Madison Ave., New York |6 e 1200 18th St. N.W. Washington, D.C. e 4471 N.W. 34th St., Miami 48 @ 1318 4th Ave., Seattle
COLLINS RADIO COMPANY OF CANADA, LTD., Il Bermondsey Road, Toronto 16, Ontaric e COLLINS RADIO COMPANY OF
ENGLAND, LTD., 242 London Road, Staines, Middlesex

www.americanradiohistorv com



Collins also leads
~ development in the fields of

Another major stride forward in communication.
From the rescarch and development laboratories

of Collins Radio Company comes KINEPLEX — AVIATION .ﬂj -
a spectrum con_servmg, hl_gh—capacny? synchronous Collins completely oufits airline, military and busi- P
data system which transmits and receives 3,000 ness aircraft with the most advanced communica-
bits of information per second on a 3 kc band tion, navigation, flight control and instrumentation

. . ; . ’ systems in aviation. Many new lightweight, reduced-
with superior signal-to-noise performance. size versions are now béing delivered. Collins

designed the original Integrated Flight System, leads

Adaptable to wireline, cable, radio, or microwave in combining comm/nav/ident units into a single
compact "CNI" package for new military aircraft,

facilities, KINEPLEX provides twice as many and continues to pace the industry in developments
channels on a 3 kc band as present day carrier in airborne radar, ADF, ILS, VOR, HF and VHF
teletypewriter systems. In teletypewriter applica- St

tions this means 40 channels on a 3 kc band
at 60, 75, or 100 words a minute operation.

KINEPLEX will take stored business machine GROUND COMMUNICATION
data in serial or parallel form and transmit it at the ’ . 5 ; .

: 8 Collins engineers, ‘designs and supplies the equip-
same 3,000 bit per second rate. Material can be ment, installs, and puts into operation integrated
fed from magnetic tape, paper tape, punched TP:i"féfOI-IPOi"’ °'°'"'"“"i=_°“°"_ SYS':"; of e

} . e Collins system engineering statt is backe y
cards, or other storage media. the finest equipment in the world, whether standard
MF, HF or YHF, Transhorizon ''scatter,” microwave
KINEPLEX can also be used for telemetering, fe‘|acy (Iill.'ld mu|ﬁp|ex' on;'single Sideba'nd"FF. ;I'yeical
8 . . (=] ollins communication progress is ineplex —
supervisory control, and facsimile. The total data a High, spoet Hals ] ik iysieds stimg
transmission capacity of the system can be communication capacity.
divided between various services to fit specific
applications. Write today for literature on e e e T e

Collins new TE-202 KINEPLEX Data System.
AMATEUR RADIO

In the early 1930's Collins set the standard in
Amateur radio and, through continuous design and
development, has raised this standard to its present
single sideband station — the most honored and
prized in the Amateur fraternity. This station is the
top performing rig on the air with its kilowatt
KWS-| transmitter and highly selective 75A-4
receiver. Many of the leaders in the electronics
industry became acquainted with Collins through
the Company's superior Amateur equipment.

- N D S TP GE T Ye G e We R e S Nt WR TR M R em W G S e e i W e e W QIR e e

DATA BROADCAST
3,000 bits per second Collins supplies a complete new AM station from
. mike to antenna or modernizes existing facilities.
or 40 teletypewriter channels Besides the superior line of transmitters, Collins
of 100 words per minute in suppiies the broadcaster's needs with such advanced
3 ke bandwidth additions as TY-STL microwave relay system, the
a ¢ bandwidth, or a lightest 4-channel remote amplifier on the market,

combination of the two. phasing equipment and audio consoles. Collins
field service organization has built an enviable _
reputation in assisting the broadcaster in installa-
tion or in times of emergency.

e e e o e e e e o e e e e — COMPONENTS AND
TEST EQUIPMENT
The degree of precision and reliability of Collins

products requires development by Collins engi-
neering of components such as Autotunes and

For additional information: call your nearest Autopositioners, Mechanical Filters, oscillators, heat
Collins sales office or write for reducing tube shields and ferrites. These develop-
technical brochure. ments and other high quality components are sold

by a Collins subsidiary, Communication Accessories
Company of Hickman Mills, Missouri. The same
principles of accuracy and reliability apply to
Collins test equipment, built especially for Collins
but adaptable to testing other equipment types.




ST IN PRECISION S

WITCHING

If reliability, long life, ruggedness, compactness, sensitivity and
accurate repeat point of operation are vital to you, then

Look to MICRO SWITCH for a solution
of your Precision Switch problems

Here is a partial picture of some of the thousands of switch combinations available —

news of a new MICRO SWITCH development—how and for what and why

one manufacturer is using MICRO SWITCH Precision Switches—and a report on what

MICRO SWITCH field application engineering can mean to alert design engineers

This MICRO swiTcH 3-Position Rotary
Actuated Switch is compact and rugged

Ideal for airborne and industrial
use, this switch is a four-pole
double-throw switch with 12
terminals (catalog listing 4TR1).
An eight-pole with 24 terminals
is also available (catalog listing
8TR1) . .. Eliminates use of re-
lays. Tested for impact, shock,
acceleration and vibration.
Careful inspection assures long life operation. Posi-
tively detented positions eliminate accidental opera-
tion. The solid silver contacts and silver-plated copper
moving contact carrier provide maximum conduc-
tivity, minimum temperature rise.

(For more details ask for Data Sheet No. 112)

CHARACTERISTICS

Operating Torque (4TR1) .. 9 in. Ibs. max.
Pretravel ¢: . ssivcomome o 10° each direction
Operating Torque (8TR1) .. 4 in.Ibs. min. to 6 in. tbs. max.

ELECTRICAL RATING 4TR1 & 8TR1

Continuous | Resistive Load I Lamp Load l inductive Load

30vdec 115vac [ 30vdc 115vac
20 20 5 4

30vdec 115vac
20 12 15

This Compact Limit Switch
Is Widely Used by Industry

switch, completely sealed. Cover
screws are held captive in cover when
it is removed. The 4 n.p.t. inter-
nally tapped opening is in the bottom
of the enclosure . . . Actuator can be
positively locked in any position
through 360° and can be operated in
either direction. Actuator head is re-
movable in field, can be rotated to any of four po-
sitions. This switch can be mounted either front
or back side, .192-inch diameter holes extend
through the enclosure, tapped from the back to a
depth of 9/16-inch with ¥%4-20 nc thread. Mount-
ing holes accept No. 10 screws. No. 8 terminal
screws accommodate No. 14 stranded wire. Can
be used single-pole double-throw.

(Ask for Catalog 101)

CHARACTERISTICS
Operating force—3 Ibs. max. Pretravel —20° max.
Fullovertravel force -6 Ibs. max. Diff. travel—12°max.
Release force—'2 Ib. min. Overtravel —-30° min.

Rated: 10 amps. 120, 240, 480 vac; V4 H.P. 120 v ac;
TH.P.240vac;.8amp.115vdc;.4 amp. 230vdc;tamp.
550 vdc. Pllot duty rating 600 v ac. max.

46

15 MICRO SWITCH

Precision Limit Switches Assure

This is a double-pole two-circuitex

|

Want more information? Use post card on last page.

ABSOLUTE DEPENDABILITY

in Particle Board Loader
and Unloader Unit*

Operates 20,000 cycles
per day on a 24-hour basis
®

Prevents shut-down

time at estimated cost of
$50.00 to $100.00 per minute

iv Py
A

Three of the many MICRO SWITCH Type ““ML" 2-circuit switches
index the cage stops of the upward and downward travel of the
racks of the particle board loader and unloader unit.

Operating 20,000 cycles a day, these rugged MICRO
swITCH ‘ML’ Limit Switches with their long life, accu-
rate repeatability of point of operation, excellent seal, con-
venient mounting and one-way actuation features, pro-
vide dependability for the continuous high speed
production of particle board.

Serving as indicators and timers in various automatic
operations, these two-circuit switches control the up and
down motion of the unit which loads and unloads the
particle board to and from the hot plate press.

The manufacturer® of these custom-built units has stand-
ardized on MICRO SWITCH Precision Switches because of
their longer life, accurate and dependable operation and
excellent environmental seal. As many as 100 switches
are used on some of these custom-built units.

(Ask for Catalog No. 83 “‘Industrial Enclosed Switches’)

*Washington Iron Works, Seattle, Washington
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NEW!

A Subminiature
Screwdriver
Operated
Switch—
Saves Wiring
and

Panel Space .

Designed to be used where there is limited access
and where accidental operation must be prevented.
Switch i§ operated by a 90° turn of a screwdriver
and the slotted head gives visual indication of its
position. The switch can be ordered with a number
of variations of the subminiature basic switch.
Contact arrangement is single-pole double-throw
(maintained position).

(To learn full details of this new switch, send for
: Datu Sheet No. 115)

ELECTRICAL RATING

Listed by Underwriters’ Laboratories at5 amps.125 or
250 v ac. The 30 v dc is: Inductive - 3 amps. at sea
level, 2.5 amps. at 50,000 ft., resistive—4 amps. atboth
sea level and S0O,000 ft. Maximum inrush capacity—
20 amps. ac and.- 24 amps. at 30 vdc.

L

For Tough Service in
Industrial Applications —
The "BAF1’ High Capacity Series

Especially designed for 7
rough, general service in
industrial applications,
these MICRO SWITCH Pre-
cision Switches are pro-
tected from the effects
of dirt, dust and occa-
sional liquid splash by
an elastomer boot on the
plunger and an O-ring
gasket under the cover A
plate . . . This series is
really rugged, the three
mounting holes in the heavy mounting flange accom-
modate Y4 in. bolts. These switches have a capacity
to make and break steady state currents of 20 am-
peres and will handle inrush currents as high as 75
amperes. If your service requirements are rugged,
this rugged switch will handle them.

(You can learn all about this series,
if you send for Catalog No. 83)

CHARACTERISTICS

OperatingforCe .. ........c0 oot sacnooecn 2 Ibs.
Releaseforce .. ...... A A e 1/2 lb. min.
Pretravel . ....ccecitcsenaenseannn 7/32in. max.
Overtravel . ... ..o ecenssosns soasons 1/4 in. min.
Differential Travel . c v oo cvs s v s o v oes .015 in. max.

ELECTRONICS — April 1, 1957
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MICRO SWITCH
3-Light Pushbutton Switch
Reduces Panel Space 50%

This compact, double-throw
double-pole switch with its pre-
wired plug will light in three dif-
ferent colors. It was developed
expressly for use in complex
console panels. Because push
button and switch are combined
in one unit, it reduces panel space
by 509,. The compact stem car-
ries three separate lamps. The
switch incorporates a special con-
nector plug which permits quick
and easy installation and replace-
ment—no complicated wiring
required. Designed for use where
high.reliability is a requirement;
two srpT precision subminiature
basic switches with fine silver or
gold contacts and special treated
snap-acting springs are the
switching elements. All materials
are corrosion resistant.

(Data Sheet No. 110 will give you more details. Send for it!)

ELECTRICAL RATINGS

Rated for .1 amp. inductive at 28 or 48 vdc and 1 amp.in-
ductive at 115 v ac.

= = T P i S
S

Service Pays Off Again;
for Orin Mclintyre

“We don’t sell switches, we give service. Give them the
right switch for the job and the switches sell themselves.”

That’s the sales approach of Orin Mac
MclIntyre, MICRO SWITCH salesman. And
Mac’s approach recently paid off.

Mac offered his talents to a prospec-
tive customer’s engineers, hoping to assist
them with their switching problems.

Mac kept at it and finally found the
“in.”” The prospect needed heavy-duty
limit switches with extremely light op-
erating force and soft-roller actuators to prevent break-
age of his product. Mac checked the home office, found
the perfect solution, and had two samples in the hands
of the prospect—pronto.

This prospect’s engineers found these switches ideal for
their needs, and issued an order.

This fast and efficient service made an impression. Soon
Mac was called in on another switching problem which
resulted in a second order.

Through Mac’s efforts, micro swiTcH has gained the
added respect of this company.

MICRO SWITCH

A DIVISION OF MINNEAPOL!IS-HONEYWELL REGULATOR COMPANY
FREEPORT, ILLINOIS

tn Canada, Leaside, Toronta 17, Ontario  »

Want more information? Use post card on last page.



A Whole Family of Oscilloscopes

in ONE BASIC INSTRUMENT
for the DC-to-5MC Range

The Tektronix Type 532

.for Industrial and Scientific
Applications

It’s the plug-in preamplifiers that make this
dependable oscilloscope outstanding in its
class. With the Type 53/54B Plug-In Unit
it can effectively cope with laboratory-oscilloscope applica-
tions that fall into the five-megacycle range, even when a
high-gain vertical-deflection system is required.

The Type 532 becomes another oscilloscope when you
plug in the Type 53/54D High-Gain Differential DC Unit,
especially useful in industrial and other applications requir-
ing slow sweeps and dc coupling at a deflection factor of
one-millivolt per centimeter. It becomes still another oscillo-
scope when you plug in the Type 53/54E Low-Level Differ-
ential AC Unit, providing a vertical deflection factor of
fifty-microvolts per centimeter for medical and other low-
level applications. The Type 53/54C Dual-Trace DC Unit
and the Type 53/54G Differential Wide-Band DC Unit are
available to equip the Type 532 for these application areas,
too. One oscilloscope . . . plus plug-in preamplifiers . . . adds
up to true versatility.

Type 53 /54A—dc-coupled,
0.0510 20 v/em....... $85

Type 53/54G—dc-coupled,

0.05 to 20 v/cm; differential

input, high rejection ratio.
$175

ENGINEERS — interested in fur-
thering the advancement of the os-
cilioscope? We have openings for
men with creative design ability.
Please write Richard Ropiequet, Vice
President, Engineering.

Lo 1 oxcmioncons

[©

Type 53/54B —dc-coupled,
0.05 to 20 v/cm; ac-coupled,
5 mv/cm to 20 v/ecm. .$125

LT

Type 53/54D —1 mv/cm,
dc to 350 kc; 50 mv/cm, dc
1012 ‘MC rA. b i« b $145

== IR
8=

Type 53/54E — 50 micro-
volts/cm, 0.06 cycles to 30
ke; 0.5 millivolts/cm, 0.06

cycles to 60 ke ... ... $165
oo ey

Type 53 /54C—dc-coupled,
0.05 to 20 v/cm; two iden-
tical channels, electronic
switching ........... $275

o TWX-PD 265 -

48 Want more information? Use post card on last page.
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CONDENSED
SPECIFICATIONS

Wide Sweep Range
0.2 usec/cm to 12 sec/cm
21 calibrated sweep rates
5x Magnifier

DC-Coupled Output Amplifier
Less than 3 db down at 5 mc

4-KV Accelerating Potential

8-cm linear vertical deflection

Versatile Triggering
Amplitude level selection and
Automatic Triggering

Amplitude Calibrator
Square wave, 0.2 mvto 100 v

DC-Coupled Unblanking

Electronic Voltage Regulation

Type 532
without plug-in units

$825
Prices f.o.b. Portland, Oregon
Please call your Tektronix Field

Engineer or Representative for
complete specifications,

Tektronix, Inc.

P. 0. Box 831 « Portland 7, Oregon

Phone CYpress 2-2611 Cable: TEKTRONIX
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TUBE GFNEL@:LENRW
DESIGN 180
NEWS

RECEIVING * POWER * CATHODE RAY

New General Electric Camera Tubes “See in the Dark”,
Are 5007 More Sensitive than 5820 at Low Light Levels

New boundaries for visual observation—
military, industrial, and scientific—are
charted by General Electric’'s Z-5114
and Z-5170 camera tubes. Five times more
sensitive than TV image orthicons, the
new tubes, with proper amplilying equip-
ment, will bring to life objects so poorly
lit, or so faint in outline, that the eye can-
not distinguish them.

Air night-reconnaissance is one of many
military applications. There also are non-
military uses, ranging from X-ray iuspec-
tion of large-dimension castings, to aid to
astronomers searching oul stars too dim
to be seen through existing telescopes.

& Design-wise the new camera tubes have
wide spacing between target and mesh, for
lower image lag and reduced micro-
phonics. As a result, their threshold of
sensitivity is brought down—they pick up
more detail at low light levels; also, with
anti-microphonic characteristics. the
tubes can be used where vibration and

A" G-E comDUter TUhes Ngw MaHUfaCturEd img?gillirre isr?;,rzr-f;ad response marks the
Z-5170. Ask any G-E office listed on the

Under Snow-White Conditions of Cleanliness | wex v o iter intotion.

Increased reliability is built into all Gen-
eral Electric computer tubes by maintain-
ing Snow-White standards of cleanliness
throughout the manulacture, inspection,
and handling of the tubes and the tube
sub-assemblies.

A particle of lint or a speck of dust can
cause a short-circuit; a short, in turn, can
impair the “count’ of a computer, ruining
the calculation. Therefore, extra care is
used to make sure that G-E computer
tubes are as free [rom impurities of all
kinds as advanced Snow-White factory
technique—conditioned air; special lint-
free clothing; gloved hands or finger-cots;
floors cleaned hourly—can assure.

After manufacture, all General Electric
computer tubes—now three 5-star and
seven commercial (ypes—receive a series
of life tests that triple-check performance
under the same conditions as when the
tubes are installed and in use.

'“'C‘HM[:

A" B sere

A light meter that reads just above zero, becomes a bright, sharp image on the monitor
sercen. The camera is using a new General Electric Z-5114 tube 10 pick up the face of the
meter, which is being held before the lens in almost complete darkness.

Conditioned air, pressurized 1o keep out dust
and dirt; lint-free Dacron garments: sloved

The first test is Class-A operation for hunds. .. .. these accent the surgically clean
. conditions that apply when cleaning grids of the
(Continued on Page 2, Column 1) ten G-I compuier tubes shown at lower right.

www.americanradiohistaorvy com



e,

Showing 10,890 hours’ life for a GL-6251 still in use, this report card from Phil Hedrick, Operations
Manager, WSJS-TV, Winston-Salem, N.C., is one of hundreds that have arrived, enabling G-E
tube engineers to check tube performance on a nationwide basis. GL-6251 improvements based on
this program of field research have greatly extended the life of the tube.

All General Electric
Computer Tubes

(Continued from Page 1)

500 hours. The second is a zero-bias
plate-current test of 1000 hours, that ap-
plies directly to dependable performance
in computers. The third check also is
functional for computer work: a 1000-
hour plate-current cultoft test.

First to build special tubes for com-
puters, General Electric continues to up-
grade the performance and improve the
reliability of these important tvpes.

New G-E 6840 5-Star Computer Tube
Designed for Highest-Speed Counting

Latest addition in General Electric’s group
of ten compuler tubes, is the new 6810 9-
pin medium-mu twin triode. This is a 5-
Star high-reliability type, for use as pulse
amplifier, line driver. and “flip-flop™ tube
where mililary or industrial requirements
call for exiremelv high-speed counting.
The tube features exceptionally high per-
veance and sharp cutofl. Ratings, char-
acteristics. and price {rom any G-E tube
office listed below.

| TV White Compression Minimized by

Pentode Improvement in G-E 6AUS-A

= S e e | —
| e Zert-buos plate characeristic, SALB-A
{ = = = Zero-bios plate characreristic, 6AUR
3 455 S [N BN I R —" -
E f———— Load fine *Rnee contcollod at this point
z e Ep - 40V, €c=0
¥ Tp=30Ma Ec =125V
— — e A S E—
| |
[ S [ N N S — i |
| |
VOLTAGE

Note that plate characteristic curve of the new high-
perveance G-E 6AUB-A meets circuit load line well
above “knee’, where white compression is absent.,

TV line rejects and customter dissatisfac-
tion from white compression—where
whites in the picture wash out grays—are
virtually eliminated in smaller sets and
portables by General Electric’s new high-
perveance 6AU8-A, the pentode section
of which is used as a video amplifier.

The load line now intersects the plate-
characteristic curve well beyond the point
where white compression occurred with
former Type 6AU8. Manulacturers of TV
sets employing 135-v B-supply voltage,
now can use a higher load resistance in the
plate circuit for more video-oulput volt-
age, wilhout risking while compression or
having to add circuitry in order to avoid
this picture hazard.

Monthly Reports from Broadcast Stations
Help Lift GL-6251 Life Over 4000 Hours

An extensive, continuing program of
monthly broadecasl-station reports has
been ol marked service to General Electric
tube engineers in lengthening the life and
improving the performance ol the GL-
6251 25-kw v-h-f power tetrode. As design
advancements for this type are intro-
duced, thev are applied, where desirable,
to other G-E tubes of the same coaxial,
metal-ceramic group, such as the GL-6019
and GL-6942.

Certain early reports of GL-6251 tube
trouble, for instance, pointed to weakness
in the anode ceramic, which tended to
crack at high operating temperatures. Now
another ceramic material—alumina—is
employed. This is much stronger. and able
to withstand thermal changes extending
over a wide range.

Another improvement slemming {rom
field performance studies: the tube seal
edges 1mow are melallized in hydrogen
{urnaces at (emperatures to 1600 C. With
max temperalure for tube operation only
200 C. all seals of the GL-6251 have a
more-than-ample safely margin.

Still another forward step is the use of
platinum-clad tungsten grid wire, which
mechanically is far superior to the molvh-
denum wire employed in the beginning.

Due to these and many other GL-6251
improvements, a gralifying percentage of
broadcast-station reports, such as the one
above at left, show the tube more than
paying for itself in long, dependable serv-
ice. Average life figure now exceeds 4000
hours, and is still climbing.

UP-TO-THE-MINUTE!

G-E Industrial and Military
Cathode-Ray Tubes

New, revised catalog for equipment
designers, with all facts on basie bulb
designs, gun designs, bases, and phos-

phors. Ask for ETD-985-B!

EASTERN REGION
General Electric Company, Tube Sales
200 Main Avenue, Clifton, N, J.

Phones: (Clifton) GRegory 3-6387
{N.Y.C.) Wilsconsin 7-4065, 6,7, 8

CENTRAL REGION

General Electric Company, Tube Sales
3800 North Milwaukee Avenue
Chicago 41, I,

Phone: SPring 7-1600

WESTERN REGION

General Electric Company, Tube Sales
11840 West Olympic Boulevard
Los Angeles 64, Calif.

Phones: GRanite 9-7765; BRadshaw 2-8566

Progress Is Our Most Important Prodvet

GENERAL @3 ELECTR

1C

182.1C4

ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.



US-KON CONDUCTIVE CARDS

RUBBER

NEW SENSITIVITY IN
ELECTRICAL CONDUCTIVITY

The Convair Division of General Dynamics, Inc., relies
on Us-Kon® Electrically Conductive Cards for more
precise control of the attenuation of electromagnetic
energy in waveguide terminators and attenuators. These
remarkable cards provide greater sensitivity of electri-
cal conductivity, more accurate perception.

To fit the job requirements, they can be readily
sheared, punched, stamped or machined to a desired
shape. The cards are conductive on one face, black
in color. Electrical resistances of 50 to 700 ohms per
square inch are obtainable.

New uses are constantly being found for Us-Kon

Mechanical Goods Division

ELECTRONICS — April 1, 1957
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Conductive Cards. These versatile components save
weight, space, and require no up-keep. The superior
conductivity and versatility of Us-Kon Conductive
Cards may suggest ways you can use them profitably.
Tell us the type of your product or application.

Write United States Rubber EL
Us-Kon Sales Dept.,

Mechanical Goods Div., Rockefeller Center

New York 20, N. Y.

Name

Address.
City. 5 Zone___State.

United States Rubber

Want more information? Use post card on last page. 49



THE A B C's OF CONNECTORS

50

E@AVNET/Avnet stocks
many connectors. Not only Ben-
dix and Cannon, but connectors
made by 15 other manufacturers
also. Avnet’s two 7 story ware-
houses hold more than 4,250,000
connectors in constant turnover,
with the latest AN and/or JAN
specs. Avnet delivers immedi-
ately any quantity of connectors.
Wide awake buyers buy Avnet.

E ! AVNET EASTERN SALES, 36 N. MOORE ST,
AVNET WESTERN SALES, 8966 NATIONAL BLVD.,

!

& @;

= lBENDIX/Avnet is already
the established Factory Jobber
for Bendix Connectors and
Bendix Special Purpose Tubes.
The new Bendix Pygmy Connec-
tors are a dramatic improvement
in Aviation and Electronics.
They drastically reduce connec-
tor weight, take up much less
space! Think of the advantages!
Write Avnet for details.

NEW YORK 13, N. Y.
LOS ANGELES 34,

Bendix Connectors, Cannon Connectors, Winchester Connectors, IFC, Bendix Spe-
cial Purpose Tubes, Sprague Capacitors and Condensors, Westinghouse Bulbs and
Tubes, Thordarson Transformers, UG Connectors, JAN Switches and Circu-t
Breakers, Coaxial Cable, Fuses, JAN Resistors and Potentiometers, Amphenol Con-
nectors, Cinch-Jones Plugs, Sockets, Strips. What a source of supply!

Want more information? Use post card on last page.

=
é’?-\ CANNON /Cannon Con-
nectors. Cannon appointed Avnet
an Authorized Distributor.
Cannon’s Rack and Pane! Con-
nectors, both Standard and Mini-
ature (plus many other types)
constitute some of the finest con-
tributions ever made by connec-
tor engineering to the field of
Avionics. Write Avnet for details.
Cannon/Avnet. What a partner-
ship.

BEEKMAN 3-5780 (AVNET ELECTRONIC SUR(G., iNC)
CEL. TEXAS 0-7950, VERMONT 7-1461 (AVNZT CORF)

AVNET'S TOTAL CONNECTOR
STOCK IS NOW THE MOST
COMPLETE TO BE FOUND!
_ANYWHERE!

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

Computer-
Measurements
electronic counting,
timing and controlling
instruments

universal counter-timers
frequency and period counters
time-function translators
preset controllers

totalizing counters

time interval meters

decade counting units

preset decade countirg units

Write for all-new 1957
Short Form Catalog TODAY !!

Measurements Corporation

: Subsidiary cf ancocs Manufazturing Co.

5528 Vineland Ave. Dept.78D
North Hollywood, Calif.

51



BUSS FUSES provide maximum
protection against damage due
to elecirical faulis

Protection against damage due to
electrical faults can be no better than
the device used to protect the equip-
ment. The safest, most dependable
protection you can get is with BUSS
fuses.

To make sure BUSS fuses will clear
the circuit should an electrical fault
occur,—BUSS fuses are electronically

BUSS fuses are made to protect—not to blow, needlessly

457

52

tested. A sensitive testing device auto-
matically rejects any fuse not cor-
rectly calibrated, properly constructed
and right in all physical dimensions.

This careful testing is also your as-
surance BUSS fuses won’t give a false
alarm by blowing needlessly. Shut-
downs due to faulty fuses blowing with-
out cause are eliminated.

Want more information? Use pest card on last page.

WWW_americanradiohistorv com

With a complete line of “‘trouble-
free’” BUSS fuses available in all sizes
and types,—it is just good business to
standardize on BUSS fuses.

If your protection problem is
unusual, you can save engineering
time by letting the BUSS fuse engi-
neers help you select the fuse or fuse-
holder best suited to your needs.

For more information on BUSS and
FUSETRON Small Dimension fases
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Co. (Div. of
McGraw-Edison Co.) University at
Jefferson, St. Louis 7, Mo.

Makers of a complete
line of fuses for home,
TRUSTWORTHY NamEs IN  farm, commercil,
ELRCTRICAL PROTECTION  electronic, automotive
and industrial  use.

April 1, 1957 — ELECTRONICS



% Completely self contaired % Portable

* Multi-frequency burst & Stairstep X Modulated stalsstep

* White window * Composite sync % Regulated power supply.

ELECTRONICS — April 1, 1957

Want mere information? Use post card on last puge.
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MULTI.FREQUENCY BURST
AMPLITUDE vs FREQUENCY.
Check wide band coaxial ca-
bles, microwove links, indi-
viduaf units and complete TV
systems for frequency response
characteristics without point
to point checking or sweep
generator,

WHITE WINDOW
LOW & HIGH FREQUENCY
CHARACTERISTICS. Determine
ringing, smears, steps, low
frequency tilt, phase shift,
mismatched terminations, etc.
in TV signals or systems.

STAIRSTEP  SIGNAL modu-
fated by crystal controlled
3.579 mc for differential am-
plitude and differential phase
measurement. Checks ampli-
tude linearity, differential
amplitude linearity and dif-
terential phase of any unit
or system.

Model 1003-C includes vari-
abfe duty cycle stairstep {10-
90% average picture level).

Mode! 608-A HI-LO CROSS
FILTER for Signal analysis.

MODULATED STAIRSTEP sig-
nal thru high pass fifter.
Checks differential omplitude.

MODULATED STAIRSTEP sig-
nal thry low poss filter.
Checks linearity.




Truflex® Thermostat Metal Parts by el A, 1 V- VM 4 W.% g o

Give you
Consistent

-

L T o .
| SPIRAL AND HELIX COIL ELEMENTS .

Performance

with Economy

e Every piece, whether in lots of 10 or 10,000, is a duplicate of the
original — eliminating rejects and costly adjustments in assembly.

For better control, indication, e Truflex Thermostat Metal Parts and Sub-Assemblies are engineered

or compensation of
temperature in your
products, look to Truflex ¢ Production problems, special equipment, prolonged experimental work,
Thermostat Metal parts. expensive calibrating operations are all eliminated when
Here's why: you use Truflex parts.

to your specifications, ready for installation.

e If you prefer to make your own parts, Truflex Thermostat Metals
are available in extra long coils or flat strips manufactured to
exacting specifications.

You can profit by using General Plate clad metals.

o it il METALS s CONTROLS [\al CORPORATION
porsandlet,is 3fiow youhol General Plate Division 1304 Forest Sireet, Attleboro, Mass.

we can do? No obligation.
FIELD OFFICES: NEW YORK, CHICAGO, DETROIT MILWAUKEE. LOS ANGELES

54 Want more information? Use post card on last poge. Apri’ 1, 1957 — ELECTRONICS



Rocket Engine

THE STORY BEHIND THE STORY

/ Booster Fuel Controls

Guidance Radar

Rocket Engine Warhead

Control System

Rocket Fuel System Hydrautic-pneumatic Power

THOUSANDS OF “FAULTS” can develop in a guided missile, each
capable of causing iL to misfire or swerve off-course. Pre-launching

check-out takes specialized technicians many hours. Under stress
of encmy attack, a small but fatal defect might be missed.

IN MINUTES, NOT BOURS, al critical parts can
now be checked »¥ combat p2rsonnel—nor spe-
ciulists — simply 7 pressing suttons on truck-

mourted RACE sret-m. Conacected to missile,
RACE flashes discovered faults on television-like
screen and autom elly cjects punch card indi-

cating repair insir1z:ions.

IN FLIGHT, RACE-checked guided
missile flashes towardtarget.perform-
ing at the peak capacify engincered
into it, with all components function-
ing to give missile best possible
opportunity to reach and destroy
obiective.

“RACE”"TO BOOST MISSILE

STRIKING POWER

Electronic System Cuts Launching Time, Ups Dependability

When a rifie bullet misfires you simply fire
another. Guided missiles, however, are
costly and complex, packed with precision
parts in hair-line adjustment. When these
“birds” take off, they’ve got to fly right the
first time!

At present, making sure missiles perform
properly takes hours, even days, of careful
testing by highly trained crews. And under
the stress of actual combat, the best-trained
crew might neglect an important check-
point—and there are thousands of potential
trouble-spots in a typical missile.

Sperry’s new missile testing system
called RACE does the job in only minutes

with little chance for error. RACE (for
Rapid Automatic Check-out Equipment)

www._americanradiohistorv com

tests all missile components at the launch-
ing platform, warns of the tiniest fault,
even tells the operator how to fix it. And
RACE doesn’t make a mistake because it
checks itseif while it checks the missile.
Result is, missiles are ready to launch far
quicker and are mote likely to perform
with full eftectiveness

Designed to test supersonic aircraft as
well as missiles, RACE will strengthen our
national defense by kecping key weapons
fit to fight.

SF[HHY GYBOSCOPE COMPINY
Great ke, N+

DiVISION OF SPERRY RAND CORPORATION



How to make
a Magnetic Core

that’s really
SMALL?

use AL

\

\
\

PERMENDUR

Write for

your copy
"MAGNETIC MATERIALS”

This 32-page book contains valu-
able data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly sent free on
request.

ADDRESS DEPT. E-88

56

When the conditions of service
make it imperative for you to hold
the size and weight of magnetic
coresatanabsolute minimum, that’s
the place to use Permendur. With
it you can push the flux density up
to 20 kilogausses, and practically
eliminate weight as a consideration.

Along with its suitability for cores
wherever the premium is laid on
compactness, Permendur is just the
thing for sonar magnetostriction
applications, too. We maintain
proper annealing facilities for this

STEELMAKERS to the Electrical Industry

Allegheny Ludlu

Waunt more information? Use post card on last page.

alloy. Write for technical data on it,
and let our engineers help you to
cash in on its possibilities.

In addition to Permendur, we
offer a range of high-permeability
alloys, oriented silicon steels and
other electrical alloys that is un-
matched in its completeness. Our
services also include the most
modern facilities for lamination
fabrication and heat treatment.

Let us supply your requirements.
Allegheny Ludlum Steel Corporation,
Oliver Building, Pittshurgh 22, Pa.

STeels por THE
ClecTronic AGE

WeW 6119
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you can’t match ﬁ(ﬁ' model 630 VOM

SPEED
ACCURACY
DURABILITY
CONVENIENCE!

sure grip battery contacts

heavy molded case

—14” thick for high impact.
Fully insulated.

Balanced double-spring tension grip
assures permanent contact.

“this wide-range model

tests AC-DC Volts (DC at
20,000 O/V); DC Microamperes,
Milliamperes, and Amperes;
Ohms (to 100 Megohms);
Decibel and Output. Its
easy-to-read scales are the
longest in this type tester.”

No protruding knobs
on swirch or ohms
control—both are
cAUTON ON HIGH VOLTS flush with the panel.

6000
60008 " 1200
12 e300 | A
300~
- —— 60 .
60—

v our

S —t2 PUT

b . A i

12A- . —Only one sv

Y 20— (fully enclosed)

i i selects both circuit
e and range. Just turn

8000 the switch and make

your reading.

for lﬁ?é positive [for most efficient

h;

BURTON BROWNE ADVERTISING

oS meter use
nana jacks and plugs on —With every Model 630 you

test leads are best. Alligator clips receive complete, simplified

are provided to slip on test prods instructions on how to use and

for extra convenience. maintain most efficiently.

—for convenience no slip feature

advanced engineering I e’ 0% illg Four rubber feet furnished
—Molded mounting for resistors _Availﬁale as an extra (only “ sFanl;Jarlc(l ecflu;]pment fie
and shunts allow direct connections 50¢), this special stand tilts T B . A
withourt cabling. No chance for meter at best angle for L s}ipplr;g o
shorts. Longer life and easy-to- easy reading smooth suftaces.

replace resistors in their marked

MODEL 630|*44

TRIPLETT ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio



THIRD OF A SERIES

Why reliability
engineering
1s not enough

There’s more to reliability than meets the eye
.+« a thousand inspectors cannot put reliability
into an item that is inherently weak in
engineering or production design ... highest
reliability in a component is obtained only
when the manufacturer is aware of the problems

in obtaining reliability . .. plus providing a proper

climate in which employees are motivated
by pride in product to surpass specifications.
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In our humble opinion, the building of
reliability into a product requires an alert
awareness of the many, many facets of the
problem. We’d like to submit these . . .

X “Integrity of intent” on the part of the manufacturer
to meet the problems . . . coupled with provision of
a proper climate for the carrying out of reliability
objectives

Financial ability to take the necessary steps

Modern manufacturing equipment and methods

Plant capacity and flexibility

Design and engineering know-how that recognizes
end-use requirements and environmental conditions

Careful employee selection and training
Long-range master planning
In-plant industrial and production engineering

H KKK KKK K

Research, testing, development laboratory activities,
including complete testing of prototype to end-use
requirements

¥*

Continuous reliability assurance testing during the
manufacturing operation, and institution of required
corrective action
X Collection. in the field, of failure data, analysis, and
corrective action

X All of these facets in depth

Important as all of these are, the most important is
the provision of proper climate, in the form of spirit
and attitude of all personnel in pride of product, to
carry out reliability objectives. In preceding articles
in this series we've louched on some of the more tech-
nical aspects of reliability engineering. The manufac-
turer must naturally have an awareness of the problem,
the integrity of intent to turn out the best product it
can for a particular market or applicalion, the financial
ability 1o establish a Reliability program, the manage-
ment ability to install it, the necessary manufacturing
equipment and engineering organization to carry it
out. But all of these are not enough, if they are not
instituted in « climate where an aititude will prevail
that makes such things effective.

The manufacturer’s integrity must necessarily be
carried out, also, in the design, in manufacturing, and
in finally warranting the product created . . . but, again,
with every man and woman in the organization trying
to meet or exceed the standards that have been created.
This latter aspect we call “pride of product” on the
part of the people who are producing it. And such pride
musl exist not only for the final product but for each
part of that product, and in each step in the process.
There is also an added dividend to reliability; the repu-
tation of the produet will cause the user to handle it
with the same pride and care as was put into its
manufacture.

It is interesting that people who are proud of a
product, and enjoy what they are doing, can keep
closer tolerances on the parts they work with and
produce than those who are merely working for their
pay. An assembler, who's proud of the product turned
out, sees questionable components and avoids putting
them into the assembly, while a disinterested person
leaves them for “inspection” to catch. It is interesting
in this connection, 100, that some of the finest watch
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parts made in Switzerland are produced in little shops
where modern quality control techniques are unheard
of ... produced by a craftsman whose major technique
is pride in his work . . . and thereby builds everything
to the exacting tolerances required.

UPPER CONTROL LIMIT UPPER CONTROL LIMIT

LOWER CONTROL LIMIT

LOWER CONTROL LIMIT

Quality control graph . . . without

Quality control graph . . . with
pride in product.

pride in product.

The atmosphere here at Cannon, since cur inception
in 1915, has included a design and manufacturing phil-
osophy embracing the highest quality and reliability
in each Cannon Plug for the specific application for
which it is to be used. To these principles all Cannon
Plugs are built! Even on connectors designed to customer
or MIL-spec we constantly strive to give even more . . .
to increase the safety factor . . . to give that “something
extra” according to our own high “Cannon Standards”,
as exemplified in our Cannon Credo,

THE CANNON “CREDO*

TO DEVELOP an organization of exceptional
people possessed of respect for the dignity
of the individual and imbued with the spirit
of the team.

TO PROVIDE a facility with which we can
produce to our utmost in an efficient and
pleasant environment.

TO DEVELOP and produce products of such
quality, and render such service, that we may
always be proud of our efforts.

TO MARKET the product of our endeavor at
a reasonable profit for continuing growth,
reward for effort and a return on investment.

TO ACCEPT our responsibility to our com-
munity, our country, and our fellow man.

The Cannon ‘‘Credo’ is posted through all departments of all
Cannon plants . . . Copy available to you on request.

On the more technical side . . . we at Cannon have
attempted not only to provide the proper climate for a
complete reliability program from the viewpoint of men-
tal attitude, but to provide the necessary facilities in
which that attitude may work effectively. One of the most
important of such fields is that of engineering organiza-
tion and proper utilization of specialized engineering per-
sonnel. As a purchaser of Cannon Plugs, with a personal
stake in their reliability, you will be interested to know
that our engineering divisions are grouped as follows:

Master Planning Group. . . men who look to the future

. investigating the newest in technological improve-
ments, providing interplant project coordination for
maximum flexibility to meet the challenges of our
ever-changing future.

Industrial Engineering Group . . . experts who call out
the materials, methods, and processes to he used in

ELECTRONICS — April 1, 1957

the manufacturing cycle . . . experts who collect,
analyze, and institute corrective action in accordance
with field failure data.

Sales Engineers . . . fully qualified technical men who
contact our customers.

Design Engineers . . . specialists in past and present
design methods who analyze failure dala caused by
design inadequacies and initiate corrective action.

Development Engineering and Model Shop Group . . .
specializing in the development of prototypes. In these
Laboratories, your prototype is tested to see that all
specifications are met . . . physical, operating, environ-
mental. Test reports are made up, and presented to
you for review and approval. Not until all these steps
have been taken is your order placed in production.

Product Engineers . . . specialists in particular types
of connectors.

Quality Control Group . . . well qualiﬁed to administer
the high requirements of “Cannon Standards” . . .
staffed by well trained inspectors and analysts equipped
with the most modern equipment.

Quality Engineering Group . . . handling the technical
aspects of sampling plans ... preparing inspection and
test procedures to realize the customer’s desired quality
level and the over-all quality level of the entire Cannon
manufacturing operation. Materials are processed
through receiving inspection. Process. re-work and final
inspection barriers are set up. In addition to standard
Military and Cannon manuals of quality control pro-
cedures, specific jobs . .. such as yours . .. may require
additional special inspection or testing. If so, these
requirements are established throughout the process,
and where necessary, coordinated with you. Our failure
data collection and analysis in this field has given us
intimate knowledge of the critical points at which such
control should be used. Recognized statistical control
procedures are used both in process and at the inspec-
tion points.

Materials and Processes Laboratory Group . . . working
in both the research and production phases. This is
the group that checks performance of new designs,
constantly investigates new malerials and processes,
and (over and above normal manufacturing supervision
and quality control operation) runs continuous re-
liability and assurance tests on the manufacturing cycle.
X kXK
Each of our 20,000 Standard Cannon Plugs are of
highest quality and were designed to meet exacting re-
liability requirements. We also produce special designs
to meet the most exceptional AQL end-use requirements.
If you have a problem requiring high-reliability Cannon
Plugs, we would appreciate the opportunity working with
you.

Cordially,

@@W President

Cannox Evecrric Comprany
3208 Humboldt Street, Los Angeles 31, California

i @ PIUGS’
Refer to .
Dept. 120  \yaitss mm

Eight plants around the seven scas!
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Transformer mounted by
two #6 self-tapping screws,
on %" centers. Size: 2%
long, 1%s" in diameter.

Now AVAILABLE for your servo, measuring, and
coupling circuits. They’re proved by years
of industrial service as input transformers in
ElectrontK instruments. They can faithfully
handle low-frequency a-c, or chopper-modulated
signals from 0.0005 to 200 millivolts. Used with
thermocouples or other transducers.

Hum-bucking winding of both primary and sec-
ondary gives maximum cancellation of strays.
Highly efficient shielding is designed into the
transformers. A grounded copper shield provides
electrostatic isolation between primary and sec-

@ REFERENCE DATA: Write for Specification $900-1.

Shielded
low-level
transformers

for low-frequency a-c
or chopper-modulated
signals from 0.0005 to 200 mv.

ondary. In addition, the shield and one end of the
secondary are internally grounded to the core.
Magnetic shielding of —40 db is provided by a
high permeability outer can.

Choose from the three models below. Order in
single units, or by the hundreds. Write today for
immediate quotation and prompt delivery.

MinNEAPOLIS-HONEYWELL REcuraTORrR Co.,
Industrial Division, Wayne and Windrim
Avenues, Philadelphia 44, Pa.—in Canada, Tor-
onto 17, Ontario.

Choose from three models 355567-1 356326 355567-2
Primary turns (14 primary) 600 1,094 3,400
(center- Resistance (approx.) 30 ohms 450 ohms 750 ohms
tapped) 60 cps impedance 1,300 ohms 7,500 ohms 50,000 ohms
Impedance, full pri. 5,200 ohms 30,000 ohms 200,000 ohms
Secondary turns 9,600 17,000 12,000
Resistance (approx.) 2,500 ohms 5,800 ohms 3,400 ohms
Capacity to tune to
60 cycles .015 mifd. .001 mfd. .003 mfd.
Weight 5.7 oz. 7.1 oz. 6 oz.

Honeywell

BROWN

HONEYWELL

Prices from $21.00

{even more favorable

INSTRUMENTS

Tt . Cotls
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on quantity purchases)
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MAGNETS

ym MaAXOIneImn energy . . meremeernnt sye

Crucible prescription-made Alnico perma-
nent magnets provide consistently higher
energy products.

This means greater design freedom . . .
more compact products for manufacturers of
high-fidelity sound equipment, instruments,
controls, motors, and other magnet equipped
devices.

Crucible has been a leading producer of

these quality magnets ever since Alnico alloys
were first developed. You can get them sand
cast, shell molded, or investment cast to meet
every size, tolerance, shape and finish need.

Next time you need top quality magnets,
or help with magnet applications, call
Crucible. Crucible Steel Company of Amer-
ica, Henry W. Oliver Building, Pittsburgh
30, Pa.

| c R “ c I B I_EJ first name in special purpose steels

Crucible Steel

ELECTRONICS — April 1, 1957

Company of America
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TO MEET ALL MIL.
ENVIRONMENTAL
SPECIFICATIONS

When reliability under extreme
conditions is essential —specify
G-M Servo Motors! G-M has
long specialized in supplying
precision servo motors to the
Military Avionic Industry,
especially designed to meet

62

Write today for G-M charts,

specifications, or consultation.

2(i-M Servo Notors

Motor Generators

military specifications for hu-
midity, salt spray, tempera-
ture, vibration and altitude.
Whatever your needs, let G-M
build a servo motor with the
right characteristics to perform
to your specifications.

\_

you these advantages...

By specializing in
servo motors only—not
systems —G-M gives

® A broader line of servo motors
in sizes and types to meet a wide
range of applications.

® Servo motors available in alf the
standard sizes.

® Standard sizes specially modified
to meet specific circuit requirements
—available on a quick-service kasis.

® Creative engineering in design-
ing special motors with special
characteristics.

® Faster production—betterservice. )

manufactured by the Components Division of

G-M LABORATORIES
4336 N.Knox Avenue o Chicago 41

Synchronous-
Hysteresis Moters

Want more information? Use post card on last page.
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TECHNIQUES «n« DEVELOPMENTS

in oscillographic recording

PHASE SENSITIVE DEMODULATOR PRE-
AMPLIFIER PROVIDES A DC VOLTAGE
PROPORTIONAL TO AN INPHASE COM-
PONENT OF AN AC VOLTAGE WITH
RESPECT TO A REFERENCE,

HE measurement of the amplitude of an AC
Tvoltuge component is often necessary in per-

formance slugivs of servo systems or of sappressed
carrier signals over the carrier frequency range from
60 to 10,000 eps. In such cases the demodulator
responds to inphase signals and rejects quadratnre
signals.

a A circuit with these char-
R b acteristics for nse in aa oscillo-
a ¢ graphic recording system can be

. ‘ fy seen in the Model 1501200

v o s U Servo Monitor (Demodulator)
\ o -8 9 Preamplifier. [t was developed

10 by Sanborn as one of twelve
interchangeable.  plug-in front
ends for 1507 Series equipment,
to be used with the appropriate Driver Amplifier-
Power unit in any channel of a 150”7 system.
Elements comprising the cirenit from input to out-
put, include: compensated stepped attenuator and
cathode follower input circuit, phase inverter, push-
pull mixer and demodulator stages, differential DC
output amplifier and low pass filter. In addition, the
chassis contains a VIVM to facilitate accurate
adjustment of the reference voltage, and an overload
indicator which lights a warning lamp when exces-
sive quadrature voltages exist.

Adaptability to a fairly wide variety of applica-
tions is aceomplished 1hrough broad input voltage,
reference voltage and frequency ranges. In order,
these are 50 mv to 50 v (for full scale 5 em deflection),
10 v to 125 v; 60 ¢ps to L0ke. Rise time with low fre-
quency plug-in demodulation filter is 0.1 seconds;
with hig{l frequency filter, 0,01 seconds. Quadrature
rejection is better than 100.1; for carrier frequencies
up to 5000 cycles.

Two representative uses of the Servo Monitor
Preamplifier are in the design and adjustment of
servo systems, and with instruments used in the
design, development or adjustment of other appa-
ratus. The first is illustrated by use of the Pre-
amplifier and associated equipment in the recording
of the output shaft amplitude and driving frequency
of an AC positional servo; the second by recordings
made with a similar setup of the difference between
output signals from a gyroscopically-controlled sta-
bilizing device and the “pitch” and “roll” signals
generated by a “Scorsby Table” used for testing the
device under dynamic conditions.

For a detailed discussion of the principles and design
considerations involved in the Servo Monitor Pre-
amplifier, refer to the February, 1955 issue of the
Sanborn RIGHT ANGLE, for Dr. Arthur Miller’s article on
“Measurements with the Serve Monitor Preamplifier.”

SANBORN

BASIC

FACTORS

IN SELECTING
OSCILLOGRAPHIC
RECORDING
EQUIPMENT

HEN considering any oscillographic system or equipment
for your application, three useful *“yardsticks” to apply
are (1) the recording method, (2) equipment adaptability,

and (3) variety of equipment available. llere are the answers
1o the three, as they apply to Sanborn systems. In the record,
rectangular coordinates accuralely correlate multiple lraces,
simplify interpretation and climinate errors. Permanent traces,
produced by a hot ribbon stylus without ink. provide sharp
peaks and notches, and clearly reveal all signal changes. One
percent linearily results from current feedback driver amplifiers
and high torque galvanometers of new design; maximum error
is % mm in middle t cm of chart, 3 mm across enlire chart.
I'rom the standpoints of “adaptability’” and “variety”, Sanborn
150" equipment offers the versatility of 13 different plug-in
front ends for any basic system . . . the choice of one- Lo eight-
channel systems. . .the variety of nine charl speeds. liming
and coding controls, console or individual unit packaging . . .
availability of equipment as either complete systems or indi-
vidual amplifier or recorder units.

The purpose of the foregoing information is to better acquaint
industry with typical oscillographic recording problems and
their answers, design considerations in Sanborn equipment, and
basic data on what Sanborn makes and how it is being used.

SANBORN COMPANY

INDUSTRIAL DIVISHOM

Technical literature ond engineering assistance on specific prob-
lems are always available from our engineering department.

125 WYRMAN STREET, WALTHAM 54, MAsS

ELECTRONICS — April 1, 1957
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SYSTEMS DEVELOPMENT

MODEL 21258
w GENERAL PURPOSE PULSE GENERATOR
A 4

FEE cOMPONENT TEST
v-Y Ee _ILU-UT_ ’_,—‘_U_j T

m .(m’\“' __-J\ﬁ,_ﬂ ._\J,_/\_/\_.'\._\,__.z

33 STANDARD ELECTRO-PULSE
INSTRUMENTS to SIMPLIFY YOUR
PULSE INSTRUMENTATION PROBLEM

¥ For digital or analog systems, from sub-sonic rep

rates to megacycles, pulse widths from milli-

MODEL 5020A

microseconds to seconds, in general or special MAGNETIC CORE TESTER
R purpose equipment—Electro-Pulse offers a com-
Ty plete and integrated line, designed for your
applications by pulse instrumentation specialists. v Pulse Generators
- l_f e-dt In addition to the wide range of complete instru- e Precision
N ments, combinations of standard “'block-units” * General Purpose
quickly and economically provide ready-made ¢ Low Speed
sy special instrumentation. e Megacycle
% : Advar?cec? engmeerm.g, Iow'-mamfenonce h(?rd v Multi-pulse Generators
tube circuitry, and flexible wide-range operation
typical in Electro-Pulse equipment offers V' Pulse Code Generators
unmatched instrument value for the protection of v Beacon Simulaters
S your project budget and time schedule. v Clock Generators
Factory representatives will be pleased to discuss your .
\ } s preas 155y v Time Delay Generators
requirements and recommend applicable equipment.
v Core Testing Equipment
WRITE FOR PLETE CATALOG No. 1- q
OR COMPLETE € G Mo 1-57/E v Pulse Voltage Calibrators
Representatives in Major Cities v Gate Generators
vV Electronic Counters

E.:—Zfe&m-px&ze, Due.

11861 TEALE STREET, CULVER CITY, CALIFORNIA * Telephones: EXmont 8-6764 and TExas 0-8006

64 Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS



INIE\WVAL
HIGH TEMPERATURE

Allen-Bradiley
TYPE K

hot-molded
composition

VARIABLE
RESISTORS

far exceeds

The new Type K Allen-Bradley variable resistor wzs developed 1 -
primarily for the high temperatures that are corimon in so reqUIrements 5t
many military applications. In terms of the graph shown to

the right, the Type K control has an ultraconservitive rating Of M"-'R'94A

of 3 watts when operating in an ambient temperature of 70°
C. Also, according to the graph, the Type K potentiometer
provides reliable performance when operating at a tempera-
ture of 150° C—under “no load” conditions. However, for
the first time, a variable resistor is being offered with a con-
servative rating of 2 watts under 100° C ambient temperature
operating conditions. With its reliability remaining constant,
the graph suggests that the new Type K potentiometer should
find many applications in military electronic equipment.

A remarkable fact is that the new Type K control incor- \A I \\

porates all the features that have made the Type J Bradley- 1
ometer the Quality standard of the industry. With the hot-

molded resistance type element, control is smooth and with- TYPE J )
out abrupt resistance changes. The “noise’ characteristics are {

extremely low, even after the control has been in long use. N

/
/
/

e ¢

Where the combination of reliability and operation at high 0
temperature is a must, it will pay you to investigate the new e

Type K Allen-Bradley Quality control. Please write for 70 90 110 130 150
Bulletin 5200A. AMBIENT TEMPERATURES °C

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

1 <
ALLEN-BRADLEY
RADIO, ELECTROI‘!C, AND TELEV'S&/N COMPONENTS

== quaLTy=<

2-57-E

wWAAA—-amMercanradiohiston,com



ALLEN-BRADLEY

QUALITY o Gl

molded in

va r i a bl e one integral unit

resistors

When successful circuit operation depends upon a vari-
able resistor that is not affected by moisture, heat, cold,
or age . . . the Allen-Bradley units are the answer. The
solid “one piece” hot-molded structure has insulation,
terminals, faceplate, and threaded bushing imbedded in
the plastic body. With the resistance element as an
integral part of the mold—not an added film or paint
—it can be made to satisfy any resistance-rotation
curve. Write for full details, today.

SOLID

; /
’/ HOT-MOLDED [ \\
in one integral structure \
N
‘d\ for long life and low noise level

TYPE J—rated 2 watts at
70C ambient. Total resist-
ance values from 50 ohms
to 5 megohms. Available in
single, dual, and triple units
with various types of ad-
justing shafts, and with
built-in line switch,

TYPE F—rated Y4 watt at 7CGC
ambient. Diameter Y2”. Standard
tagers. Siatted shaft. Dasigned for
printed circuits,

TYPE T—rated Y2 watt at 70C
diwbient. Plastic cover serves as
actuator, making unit extremely
flat. Total resistances from 100
ohms to 5 megohms.

TYPE H--rated 5 watts at 40C
ambient. Total resistance values
from 50 ohms to 2.5 megohms,
Good for over 100,000 cycles
with no appreciable resistance
change. Max. voltage 750v,d-c.

TYPE G—rated Y2 watt at 70C ambient.
Diameter Y4”. Plain or lock-type bushings;
plain or slatted shaft. Available with line
switch (right).

o o= 00 = o = o e B

: ;/ oxp

2-57-E
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Allen-Bradley Co., 222 W. Greenfield Ave. A I- I— E/N o B RAD I— Ev
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MARRkat A 'RADIO, ELECTRONIC, AND TELEVISIDN COMPONENTS

In Canada:

Allen-Bradley Canada Ltd., Galf; Ont. 2 — quauTy E



GENERAL

“THRU-CON’' print wire board,
s«WEJCAP" capacitors and
ENCAPSULATED R-C Network

ELECTRIC

NETWORK

-
o

NEW V27 Y

@§THRU-CON

three-part pack brings you
three-way gains!

Output increases, costs drop, quality climbs—with
these General Electric fast-assembly components!

HETHER your domain is automobile dashboards,

radio and TV receivers, temperature controls, or
what-have-you, the three units in this free new Sample
Test Kit can point the way to big advantages in product
improvement and manufacturing economy!

Here'’s what you'll get...

r ;‘Py@é .\, t : 4§Tw4h@ 4PWA4A

(183 &4 123 &4 123 4 123 &

e e e

1. ENCAPSULATED R-C Network...

This new G-E development is actually several compo-
nents in one unit, with performance comparable to indi-
vidual components. Its thin ceramic plate, with a variety
of resistor and capacitor patterns and their leads applied
to customer requirements, is encapsulated in a compact,
uniform phenolic case. This unit thus cuts space and
solder requirements under those for individual compo-
nents, in such applications as coupling, pulse-forming,
and R-C filter networks. The encapsulation feature pro-
vides excellent resistance to humidity and corrosive
agents, and the uniform size and surface of the case is
especially suited for mechanized placement.

APWA -
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2. “THRU-CON"” Print Wire Board...

With this advanced print wire, vou can design a compact
wiring pattern on both sides of the board without the
cost of further processing to connect them. You gain
from the “Thru-Con” additive production technique,
which plates through the holes at the same time it plates
the wiring pattern on the board.

3. “WEJCAPS” Leadless Capacitors...

Besides eliminating bothersome lead problems, “Wej-
caps” offer low cost, small size, high durability, and high
moisture resistance for such applications as antenna
coupling networks, AVC and AGC networks, screen
by-pass, and other medium tolerance circuits. The
“Wejcaps” are simply inserted in a slot in a print wire
board and soldered directly to the connection point.

Try these components yourself ! If you're after faster
production, higher quality assemblies, and lower cost—
for present or prospective equipment — send today for
this free Sample Test Kit. Address, on your letterhead
please, General Electric Company, Specialty Electronic
Components Department, Section 2547, Aubwrn, N. Y.

7%gwxskC%rMh#AnpwﬁmfF%m&#
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Industry’s
Highest Power
Transistors

Combine stability with long life
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COLLECTOR CURRENT (AMPERES)

s RS T

Delco Radio’s 2N173 and 2N174 alloy junc-
tion germanium PNP transistors have un-
usual stability and reliability. These superior
characteristics are retained by hermetic seal
and proper internal atmosphere.

In addition, normalizing processes contribute
to the high output power, high gain and
low distortion characteristics that were de-
signed into them. Delco Radio High Power
transistors, ideal for your audio as well as
general power applications, are produced by
the thousands every day. Write for infor-
mation and engineering data.

DELCO RADIO

Want more information? Use post card on last page.

TYPICAL CHARACTERISTICS

PNTK! 2N174 |7 IN277
Properties {25°C) | 12 Volts | 28 Volts | 12 Volts
mrar:gurr;t | 12 | 12 12 amps
Maximum collegrvxge ] 60 80 | 40 volts
“Saturation voltage 12 o_mpTi 0.7 0.7 0.7 volts
Power gain (Class A, 10 watts) | 38 38 | 38 db
_Alphc cutoff frequency B 0.4 0.4 0.4 me
| Power dissipotic; 55 o 55 55 watts
e ovmring Base.™ 10 |y 5o | 120 | 120 °C fwon
7bistortion (Class A, lo—wons)_ K -5% | 5% 5%

DIVISION OF GENERAL MOTOR
KOKOMO, INDIANA

S
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New Waldes Truarc locking-prong ring functions

as spring, shoulder, fastener...and STAYS PUT!

-
i

WALDES TRUARG

Above assembly shows how 2 Waldes Truarc Locking-Prong Rings
(Series 5139) replaced 6 parts. . .eliminated threading operation ...
and need for skilled labor.

RING DIMENSIONS

** —distance from outer groove wall
to face of retained part.

H

w

WALDES TRUARC LOCKING-PRONG RING (Series 5139)

U. 8. Pat. Pending

GROOVE DIMENSIONS

tol. H

Width | o,
W | 000

.045

.050

2| 085

o

070 |

=

o

1 [ e 1

=3

Additional Sizes Under Development

The Waldes Truarc Locking-Prong Retaining Ring is a new,
low cost, radially applied fastener which can be locked positively
in its groove and used as a shoulder against rotating parts. It is
primarily intended for use in the automotive, electronic and aero-
nautical industries.

This radially applied ring locks positively in its grooves by
means of two prongs at the open end. Because of its high thrust-
load capacity the Waldes Truarc Locking-Prong Ring may be used
as a shoulder against rotating parts. Its bowed construction pro-
vides for end-play take-up in the assembly and makes less critical
the tolerances required for the parts being fastened. Since it serves
as a spring as well as a shoulder, this ring eliminates the need for
springs, washers, and other accessory fastening devices.

Whatever you make, there’s a Waldes Truarc Retaining Ring

SEND FOR FREE SAMPLES

ﬁ]/— RETAINING RINGS

AProduction dies not available as of date of printing

| 080

tApplies to unplated rings only *Recommended safety factor =3 to 4.
designed to improve your product...to save you material, machin-
ing and labor costs. They're quick and easy to assemble and dis-
assemble, and they do a better job of holding parts together. Truarc
rings are precision engineered and precision made, quality con-
trolled from raw material to finished ring.

36 functionally different types...as many as 97 ditferent sizes
within a type...5 metal specifications and 14 different finishes.
Truarc rings are available from 90 stocking points throughout the
U. S. A. and Canada.

More than 30 engineering-minded factory representatives and
700 field men are available to you on call. Send us your blueprints
today...let our Truarc engineers help you solve design, assembly
and production problems...without obligation.

i Waldes Kohinoor, Inc., 47-16 Austel Place, L.1L.C. 1, N.Y.
[0 Please send me sample Locking-Prong Rings.
(please specify shaft size )
[J Please send me supplement No. 1 which brings
Truare Catalog RR 9-52 up to date.
(Please print)

—— o e

[ (T [ s I .
Title. |
Company ... |
|
|

Business Address.

D £, Y-S | 1 T J—

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426;
2.411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,845; 2,455,165; 2,483,379; 2,483,380, 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2.544.631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,313; 2,595,787. and other U.'S. Patents pending. Equal patent protection established in foreign countries.

ELECTRONICS — April 1, 1957
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Immediate
Deliveryd...

on Mallory Silver Rivet Contacts

Mallory Silver Rivet Contacts are standardized in 70 stock
types and sizes—which means you can count on immediate
delivery for pilot run or production.

Mallory’s standardization program was built on the results of
an intensive study of thousands of silver rivet contact orders.
From this survey, 70 basic types were evolved to fit the great
majority of applications specified in these orders.

I ! Availability from stock means time saved on orders. Stand-

ardization means a wide selection of catalog items, often pro-
viding an in-stock item for what might otherwise have been
a specially tooled job with its associated higher cost and

longer wait.
m Dimensions, part numbers, ordering information and pricing

l——T data are included in the Mallory folder on silver rivet con-

=p
a)

tacts. Before you place a specially tooled rivet order, why not
check the Mallory list for a stock item—and tally up added
cost savings on your next production run? Write—or ask the
Mallory representative for your copy of Bulletin 3-15A.

1F . . your requirements are unusual, and do call for special
contacts—Mallory engineers will be glad to assist in de-
signing and specifying—Mallory production facilities are
available for contacts or complete contact assemblies.

Expect more...get more from

MATTORY |

P, R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

Serving Industry with These Products:

Electromechanical — Resistors » Switches ¢ Tuning Devices ¢ Vibrators

Electrochemical — Capacitors ¢ Mercury and Zinc-Carbon Batteries

Metallurgical — Contacts e Special Metals s Welding Materials

68 Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS



Do you have an unsolved “X” spot in your design?
...A place where you would put the “ideal” relay—if you had it?

TYPE ) DESIGNS TO MEET
WIDE DESIGN REQUIREMENTS

Standard Type J Relays

Twin contacts (Palladium stand-
ard). Rated current-carrying
capacity: 4 amperes, 150 watts.

Power Type J Relays

Heavy-duty contacts riveted to
springs. Code 18 (Silver). Rated
current-carrying capacity; 10
amperes, 27) volts d-c.

Type J Video Relays

For switching video and other
high-frequency currents.

cLARE Type J Relays have been
filling difficult ““X’’ spots in industrial
designs for more than a decade.

Processed of the most positive of
all twin-contact designs, the CLARE
Type J Relay has all the desirable
features of a telephone type relay —
yet greatly reduced in bulk.

Many basic design ideas have been
improved by this relay—a CLARE
original —whose wide acclaim has
provoked a lot of imitators but never

an equal—whose many distinctive
features have provided an eminently
satisfactory solution to many per-
plexing problems involving efficient,
long-life relay operation.

Let us work with you to pick the
best relay for YOUR important relay
requirement. Address: C. P. Clare &
Co., 3101 Pratt Blvd., Chicago 45,
Illinois. In Canada: C. P. Clare &
Co., 659 Bayview Avenue, Toronto
17. Cable address: CLARELAY.

Write for Engineering Data Book and Bulletin 119

GCLARE RELAYS

FIRST in the industrial field



...develop solder-flux

combinations that
give practically
perfect performance

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

‘““‘Dutch Boy’ Solder specialists
*. help keep electronic brains sane

Who wants a psychopathic computer?

Not the electronic-brain makers...or their customers.
That’s why they demand...and get...practically never-
miss reliability in soldering the thousands of joints and
connections in even a small computer. A single open
could put the circuitry out of commission.

“Duteh Boy” Solder specialists have done much to
improve reliability of metal joining . . . helping to im-
prove soldering methods, advising on (and sometimes
devising) new equipment, and, most of all, developing
improved solders and fluxes.

As new electronie devices are developed, as new
service requirements unfold, National Lead solder spe-
cialists meet the challenge — a new test to insure flux
continuity and integrity in cored solders . . . new formu-
lations for ultra-cold service . . . fluxes that are truly
non-conductive and non-corrosive — these are a few of
the things National Lead people have done to solve cus-
tomers’ solder problems . . . produce solders worthy of
the “Dutch Boy” name.

Maybe your “Dutch Boy” Solder specialist can help
you improve your production soldering. It’s easy to find
out. Just write National Lead Company,
111 Broadway, New York 6, N. Y.
Offices in Principal Cities.

Dutch Boy® Solders and Fluxes

WWWwW americanradiohistorv. com
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A DEPENDABLE SUPPLIER FOR 61 YEARS

A CTS control can be tailored to your
specific requirement. Consult CTS
SPECIALISTS on your current variable
resistor problems. Ask for 62 page

cataloy.
WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA
Chicago Telephone of 10 N. Broadway Jose Luis Pontet
California, Inc. Camden 2, New Jersey Buenos Aires, Argentina
105 Pasadena Avenue Phone: Woodlawn 6-1668  Montevideo, Uruguay

South Pasadena, California TWX No. Camden NJ 380 Rio de Janeiro, Brazil
L. A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazil

TWX LA 1105 SOUTHWESTERN US.A.  OTHER EXPORT
CANADIAN SUBSIDIARY John A. Green Company Sylvan Ginsbury

C. C. Meredith & Co., Ltd. 137 Parkhouse 8 West 40th Street
Streetsville, Ontario Dallas 7, Texas New York 18, New York
Phone: 310 P-one: Riverside 3266 Phone: Pennsylvania 6-8239

Specialized Technical Skills—
1500 job-trained, class-trained
specialists . .. with a world-wide
reputation for delivering varia-

ble resistors exactly as specified.

Tremendous Production Facilities
—323,000 sq. ft. plant devoted

to variable resistors.

Your changing Requirements An-
ticipated—continuousresearch
develops new materials, designs
and methods to meet your new

requirements.

Economical Uniform Assembly—
on a precision mass production

basis.

Dependable Delivery—exception-

ally good delivery cycle.

Complete Line—variable resistors
for military, color and black and
white TV, radio, dnd other com-

mercial applications.

Variable resistors shown 2/3 actual size

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.

FOUNDED

ELKHART, INDIANA

The Exclusive Specialists in Precision Mass Production of Variable Resistors

waany aaaricanradiahictorn, oo
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JOIN WITH HANDY & HARMAN SILVER BRAZING

TAKE TWENTY

BULLETIN 20 tells you why high —
strength, speed and economy &

are inherent in EAsy-FLo
brazing. Also gives Handy in- °
formation about joint design
and fastbrazing methods. We’ll
be pleased to send you a copy.

72
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FOR PERMANENT PROFIT

EAsy-FLo Brazing Simpliﬁes Multiple

Joint Design and Production

Silver brazing with EAsY-FLo makes possible simplicity of design and
assembly, often abolishing machining operations like stamping, riveting,
staking and threading. You see here some of a large variety of brass con-
nectors for radar equipment, manufactured by the King Electronics
Company, Incorporated, Tuckahoe, New York. All must meet rigid per-
formance requirements which in turn, establish equally exacting pro-
duction specifications.

Many different types of joints are involved. Prime performance require-
ment of these connectors is unimpaired electrical conductivity, for they
must in no way impede the current flow of the wires they house. All
must be 100% moistureproof and gasproof, have high mechanical strength
and take uniform plating without prior finishing. Joined ceonnectors
must be perfectly aligned and undistorted.

Each of these requirements is fully met by Handy & Harman silver alloy
brazing with EASY-FLO 45 and HANDY FLUX at considerable savings in
money and time. Savings that warrant your attention, whatever your
product or production methods. Our experience proves that savings
through silver alloy brazing can be enjoyed by many manufacturers of
many different produects in a host of industries. This “King Connector’’
story is but one example of how silver alloy brazing meets the needs of
one product from start to finish.

Itis worth thinking about — worth getting in touch with Handy & Harman
to find out. We will work with you all the way.

Source of Supply and Authority on Silver Brazing Alloys
HANDY & HARMAN

BRIDGEPORT, CONN,
General Offices: 82 Fulton St., New York 38, N. Y.

PROVIDENCE, R 1.
CHICAGO, ILL.
DISTRIBUTORS IN PRINCIPAL CITIES

CLEVELAND, OHIO
DETROIT, MICH,

LOS ANGELES, CALIF.
TORONTO, CANADA
MONTREAL, CANADA

Want more information? Use post card on fast page.
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for greater accuracy
in graphic data
recording

{ E
MODEL 200-A for l:eslﬂtancilnu-m

LIBRASCOPE’'S UNIQUE “FLOATING GEAR TRAIN,"”
and conservatively rated conventional
vacuum tube and harness circuitry
result in static accuracy of 0.1% and dynamic
accuracy within 0.5% of full scale,
at a tracking rate of 5 inches per second.

The Librascope Modeis 200-A and 200-B XY Plotters are engi-
neered for accuracy, rapid response, and ease of oper-
ation. The positive mechanical drive of the Floating
Gear Train eliminates lost motion, cable stretching or
alignment adjustments, normally found in the cable
tape or lead screw type of drive. The new, simplified
plotting pen of one-piece design—used for point or
continuous plotting —eliminates bottles and tubes—
permits rapid changing of ink colors. Easy to load
and always visible, the plotting table accepts paper up
to 11”7 x 17”. Point plotting or curved tracing is accom-
plished with equal ease with one-second full scale re-
sponse. A variety of input accessories are listed below.

©  “LIBRASCOPE PUNCHED CARD

- CONVERTER

Provides for the conversion of

data read from iBM punched

cards into anmalog signals that

the MODEL 200-A Piotter can

accept as Inputs. H
. #

CONVERTER
Converts the digital informa-
tion read from punched paper
tape into electrical signals
suitable for the control and
actuation of a MODEL 200-A
Plotter.

o

Career opportunities exist at Librascope for
qualified engineers, physicists and
mathematicians. Learn about Librascope’s
new “Creative Project Development Teams.”
Contact Glenn Seltzer, Employment Manager.

LIBRASCOPE, INCORPORATED » 808 WESTER

ELECTRONICS — April 1, 1957

KEYBOARD
Conslsts af three
for: each- axis witl
t!q.s mifus keys.
ibrascope designed
action sﬂl&glpﬁn;

Want more information? Use post card on last page.

A

Control panel configuration of MODEL 200-B for DC signal input

MODEL 200-A czn utilize any external resistance potenti-
ometer as an input transducer associated with each axis.
Independent 10 to 1 scale expansion and origin pesitioning
conirols are provided. Facilities for external control of the
pen drop solenoid and for simultaneous control of external
equipment through switch closures, are provided.

MODEL 200-B, used for DC signal input, has full-scale sen-
sitivities of five millivalts and an input impedance of 1,000
megohms in the millivelt scale ranges. Drift-free eperation
is assured by chopper-stabilizing the voltage inputs against
an Epply standard cell reference.

READILY ADAPTABLE
FOR RACK MOUNTING

Librascope XY desk model
plotters are readily adapt-
able for mounting in stand-
ard RCA and RMA racks,
for which accessory hard-
ware is available at slight
extra cost.

5 :;:: u_‘%’ﬁﬂ'
= Q% i: ‘@..
E s If. iy
. - LIBRASCOPE LIBRASCOPE
LIBRASCOPE PUNCHED TAPE X-¥ DECIMAL BINARY CONVERTER

Translates X and ¥ coordinate
information received in the
form of binary sigmals into
analog signals for autcmatic
point plotting by a MOLCEL
200-A Plotter. Has a capacity
of nine binary digits 3anc a
resolution of one part in 512.

© 1057 LiBrascore, InNo.

N AVENUE » 6LENDALE, CALIFORNIA
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all

at
once...

the HONEYWELL ISICORDER®

directly records six phenomena

at frequencies from DC to 2,000 cps

The versatile Visicorder will fit almost unlimited oscillograph applications where instantaneous monitoring and
direct recording at high frequencies are needed.

The Visicorder is the only oscillograph that records directly at frequencies up to 2,000 cps, and at sensitivities
comparable to photographic-type oscillographs. No peaked amplifiers or other compensation of any kind are needed.
The record requires no liquids, vapors, powder magazines or other processing materials.

Deflection is six inches peak to peak, covering the full width of the
chart. The D’Arsonval-movement mirror galvanometers, in your choice
of natural frequencies will, of course, overlap their traces; they are
not limited by adjacent channels.

Let your nearest Honeywell Industrial Sales Engineer tell you more
about how the Visicorder fits your application. Call him today.

Honeywell H

5200 EAST EVANS AVENUE - DENVER 22, COLORADO

Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS
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capacitors

A Space Saving capacitor

with"SKIN-TIGHT Case

Miniature Size . Tolerances to 1%

This thin, tough Mylar* case provides
excellent moisture and abrasion resist-
ance — yet adds less than 1,/64” to the
body diameter.

A dense thermo-setting plastic that
bonds securely to the lead and case.

The completed assembly is rugged and
durable.

SPECIFICATIONS

INSULATION RESISTANCE: See curve reproduced
betlow for typical performance

LEAD PULL TEST: Steady force of 10 Ibs. applied
axially for 60 seconds.

LIFE TEST: 250 hours at 85°C and 1259% of
rated voltage

Miniature size is gained through the
use of space-saving mylar dielectric.
High insulation resistance and real
stability with life are key
electrical characteristics.

TYPE
663UW

APPLICATIONS:

¢ Instrumentation ¢ Filter Networks
e Transistor Circuitry ¢ Amplifiers
e Test Equipment ¢ Compulers

*DuPont’s trademark for polyester film.

DIELECTRIC STRENGTH: 2 times rated voltage

HUMIDITY RESISTANCE: Far exceeds require-
ments of RETMA Spec. REC-118-A

TEMPERATURE RANGE: Operation at rated voli-
age from-60°C to +85°C and to +125°C
with 509, derating.

TYPICAL SIZES—TYPE 663UW

Capacity 100 Volts

001 ... 156 x Vo .
.0047 56 <V .
01 . 156 < Ve Ll
2343, .
281 <%

tnsulation Resistance vs. Temperature

Degrees Centigrade
. 1,000,000

eooo0 | L

10,000 S

1,000

Megohms x Mids

200 Volts 400 Volts

... 156 x 1, 156 x 5%
156 x Vs . . .186x %8
171 x 53 ’ 250 x 53

296 x Y, . 343 x 7

...375x 78 421 x 1

. .546 x 1V, 671 x 158

Capacitance Change vs. Temperature
Oegrecs Centigrade

9 Capacitance Change

Our engincers are ready to work with ysu on special applications. Write or wire for specifications and quotations.

ELECTRONICS — April 1, 1957
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Withstand
Temperature
Extremes!

-
-

= .

z Flexible Shafts
%

A leading aircraft manufacturer has used S.S. WhiTE flexible shafts for many
years to transmit control between this graduated dial and aircraft thermostat.
He finds that under any kind of temperature conditions, there is no measurable
variation in torque to turn the shaft, or in torsional deflection required to
initiate cam movement over the temperature range!

This ability to withstand temperature extremes is only one of the many remote
control and power drive advantages industry has discovered in S.S. WHITE
flexible shafts. Perhaps they can help you to simplify control or product design
- - . cut your production costs . . . speed assembly. These quality shafts range
from small to large sizes, and up to 12 feet in length. The assistance of our
engineering staff in helping you work out a flexible shaft application for your

product is yours for the asking. Just write to
c»é%éé
o
E IN FLEXIBTE SHAFTS ;

S. S. White Industrial Dlvision, Dept. E, 10 East 40th St., New York 16,

Want more information? Use post card on last page.

WWW americanradiohistorv com

USEFUL DATA on how to select
and apply flexible shafts. Write for
Budlletin 5601.

N.Y. Western Office: 1839 West Plco Bivd., l.os Angeies 6, Calif,
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Trangitron

SILICON
VOLTAGE
REGULATORS

Maximum Maximum
Voltage Average Current Dynamic
Range ma Resistance
Type {volts) at 25°C at 125°C {ohms)
ﬁ ¥ y, P Transitron’s silicon voltage
UP TO 50 ma } gv:g 52 . 64 ig 12 gg regulators (sometimes called Zener
SV-7 6.2 - 80 30 6 10 diodes) are constant voltage elements
Sv-9 7.5 - 10.0 25 5 20 for control and similiar circuitry.
SV-11 9.0 - 120 20 4 70 h d lle ati d
SV-13 110 - 145 17 5.4 100 They provide excellent regulation an
/ SV-15 13.5 - 18.0 14 2.8 120 stability over a wide operating range.
/ sv-18 17.0 - 21.0 12 2.4 200 . .
i Through improved thermal design, each
of the three regulator series will
UP TO 150 ma 5v-804 pe| 3 B 150 30 55 give high load currents in the
$v-805 52 . 6.4 120 24 20 ] .
SV-806 6.2 - 80 90 18 10 smallest possible size. The
SV-808 7.5 - 100 75 15 20 subminiature glass types, for example,
V=810 20 - 140 60 12 70 provide twice the current in less
SV-812 11.0 - 14.5 50 10 100 . .
SV-815 13.5 . 18.0 40 8 120 than half the size of conventional
Sv-818 17.0 - 21.0 35 7 200 regulators. High power types can be
. used to simplify circuits and
{omps} {ma) eliminate amplification stages.
SV-904 43 - 54 2.0 400 2 Inquiries : invi on high
$V-905 52 . 6.4 1.6 320 2 quipiesAnedioyitediongistEl
5V-906 62 - 8.0 1.2 240 2 voltage regulators, and precision,
SV-908 7.5 - 100 1.0 200 2 temperature compensated voltage
SV-910 9.0 - 120 .8 160 2
sV-912 11.0 - 14.5 7 140 4 reference elements.
SV-915 13.5 - 18.0 .6 120 6
SV-918 17.0 - 21.0 5 100 8

SEND FOR
BULLETIN TE 1352

Trangitron

electronic corporation * wakefield, massachusetts

an - B= < - g a{ﬂm

Germanium Diodes Transistors Sillcon Diodes Silicon Rectifiers




WhiarZ. o 7ibe lanstormer..

Specify Moloney . : . for pulse transformers and other magnetic
components for electronic applications. Only Moloney can offer you
unmatched technical know-how and experience . . . the industry's
finest menufacturing facilities . . . research and development engineer-
ing personnel with the ability to resolve your problems . . . the
industry’s finest and most extensive test facilities.

ASA, RETMA, MIL-T standards or your own particular requirements
can be complied with according to the need. ME 87:2

MOLONEY ELECTRIC COMPANY

Plate and Filament Transformers o Chokes o Unit Rectifiers « Modulotion
Transformers ond Reactors » Pulse Transformers ond Charging
Chokes « HyperCores for Mognetic Components « Developmentol

Magnetic Components « Power ond Distribution Tronsformers

FACTORIES AT 5390 BIRCHER BLVD,, ST. LOUIS 20, MO., AND TORONTO, ONT., CANADA

Want mere information? Use post card on last page. April 1, 1957 — ELECTRONICS
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oBEST IRON WE'VE HAD in the plant,” says William Fish, a pro- delicate and heavy joints in their Type 1862-B Megohmmeters
duction supervisor of General Radio, Cambridge, Mass. This —jobs which formerly required both a heavy and a light iron.
company has switched to G-E Midget irons for soldering both G-E Midget iron’s light weight also helps reduce fatigue.

50 GE Midget irons do work of 100 former irons
at General Radio Co., hoost production 25%

6
than a package of cigarettes, the General  locating the heater directly in the iron- tip sizes gives you greater versatility to

Electric Midget soldering iron speeds pro-  clad-copper tip. Result—the G-E Midget  meet your soldering requirements. Tips
duction by reducing operator fatigue. iron’s heat efficiency is 90%. can be changed in only 5 seconds.

HANDLES LIKE A PENCIL—Weighing less RAPID HEAT TRANSFER is achieved by  THREE-IN-ONE IRON with ¢’, 1y, &

For more information write for GED-2263, G-E Midget Soldering Iron, Section 724-3, General Electric Co., Schenectady 5, N. Y.

GENERAL @B ELECTRIC

WWWeamericanradiohistornv.com



for applications demanding DEPENDABLE INSULATIONS

ESSEX
exrraTes INVAGN ET

APPLICATION...

Essex Extra Test Magnet Wire
will save downtime ... speed
operations in your winding de-
portment. it has superior wind-
ability . . . maximum dielectric
sirength . .. and uniformity of
size from spool-to-spool. Winds
compactly at high speeds and
around sharp radii.

WIRE

SN

Wik PRODUCTS

Want more information? Use post card on last page,

Quality controlled by tests
exceeding accepted standards

Consistently trouble-free performance characterizes the

use of Essex Extra Test Magnet Wire. It stems from close
quality control maintained at every step in fabrication.
Ilustrated above is one example...the continuity test used for
measuring breaks in insulation. By this, and similar controls,
does Essex produce Magnet Wire to the industry’s most
severe specifications. Essex only makes one quality ...and
that's Extra Test. It costs no more to be sure by using SX.

PACKAGING...

Essex Extro Test Magnet Wire
is available in Metal or Fiber
cortainers (MAGNA-PAK®) or
in commercial reel or spool
put ups. Distinctive labeling os-
sures fast, accurote identifica-
tion. MAGNA-PAK containers
are palletized for shipment;
simplifying storage.

Furea TEST©
ESSEX, MAGNET WIRE

DIVISION ESSEX WIRE CORPORATION, Fort Wayne 6, Indiana

MANUFACTURING PLANTS == Birmingham, Alabama; Anaheim,
California; Fort Wayne, Indiana; Detroit, Michigan.

SALES OFFICES AND WAREHOUSES*

Fort Worth, Texas
Hartford, Conn.
Indianapolis, Ind.
Kansas City, Mo.
*Los Angeles, Calif.
Milwavkee, Wise.
*Newark, N.J.

*Portland, Oregon
Rochester, New York
*Saint Louis, Mo.
*San Francisco, Calif.
Upper Darby
(Philadelphia), Pa.

“Birmingham, Ala,
*Chicago, Illinois
Cleveland, Ohio
Dallas, Texas
Dayton, Chio
Detroit, Michigon
Fort Wayne, Indiana

Distributed nationally to the repair and maintenance industry throvugh Insulation and Wires, Incorporated

April 1, 1957 — ELECTRONICS



% AIRCRAFT PUMPS
Precision-built to rigid government
specifications, a broad selection among
Eastern pumps offers flexibility to
your choice. Modifications can be
made, or custom-made units designed
to suit your project. Trim in size, light
in weight, Eastern Aircraft Pumps
give reliable long-term service.

v SPECIAL UNITS

Eastern’s continual research and development program
keeps pace with the growing aviation industry. As new
problems occur with progress in aircraft development,
Eastern units are constantly developed to fill their func-
tion as planes fly higher, or faster, or with greater load
capacity.

Eastern welcomes the chance to help engineers “take
out the bugs” with equipment that cools, pressurizes,
or pumps. From the extensive line of existing units,
new adaptations, or custom-made designs, Eastern is
ready to meet every challenge for equipment that
handles your needs the best today . . . better tomorrow.

ELECTRONICS — April 1, 1957

* PRESSURIZATION
Eastern pressurization units
for airborne electronic
equipment are available in
many capacities to handle
a broad range of require-
ments. Units consist of an
air pump and motor assem-
bly, pressure switch, check
valve, tank valve, and term-
inal connectors. They meet
government specifications
and can be modified to your
needs.

* COOLING UNITS

Hold temperatures to safe operat-
ing limits in liquid cooled elec-
tronic tubes or similiar devices.
By virtue of long experience and
using standard component parts,
Eastern can suit your specific needs
at a minimum cost for equipment.

% REFRIGERATION-TYPE

Enable specified components to be
held to fairly constant tempera-
tures by use of various types of
refrigeration units. Because of the
variation in methods possible,
Eastern units fill every require-
ment where the use of a refrigera-
tion cycle is called for.

{NDUSTRIES, INC.

KIFF ST.
199, DEN 14, CONN.

oSSty

<«

(/
“ron

L-—-—/-

Write for Aviation Products Catalog, Bulletin 330.

Want more information? Use post card on last page. 81
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Lightweight! But magnesivm can really fake punishment

Magnesium is the world’s lightest structural metal. It weighs
only 23% as much as steel, 20% as much as yellow brass
and 65% as much as aluminum. But magnesium is strong,
too. How strong? Look at a few of its uses in the aircraft
industry, for example:

The magnesium wheel in the picture above has to be light,
but it also has to withstand tremendous shock when the
plane touches down. In another application, the entire
weight of a two-ton helicopter is suspended from a mag-
nesium rotor. In large cargo planes magnesium floor mem-
bers support heavy weights in flight.

Magnesium was selected because it has the necessary light-
ness, strength, rigidity, durability and other desirable
properties. It’s the combination of light weight and strength
that makes magnesium the choice for countless applications
throughout industry.

What do these facts mean in terms of your products, parts
or equipment? They mean that magnesium can do an equal
or better structural job at a substantial savings in weight.
IFor more information, contact the nearest Dow sales office
or write to us. THE DOW CHEMICAL COMPANY, Midland,
Michigan, Magnesium Department MA 1401M.

YOU CAN DEPEND ON

82 Want more information? Use post card on last page.
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The possibility of low-level bombers, slipping through the continental
radar fence, has been the cause of much concern in our Air Defense
Command. But a new “gap filler” radar eliminates the shadow areas
caused by the earth’s curvature and irregularities of terrain . . . helps
give instant warning of the approach of intruding aircraft.

Vital in the chain of “gap filler” radarsites is a Varian Type VA-87
klystron amplifier, sending out a million-watt pulse of power a thou-
sand times a second on a 24-hour-a-day basis. It provides the abso-
lute dependability necessary to our national security. Result—a radar
that will operate fully automatically, for prolonged periods of time,
with neither operaling nor maintenance personnel at the radar site.

Complete dependability is a characteristic of all Varian Klystrons,
along with extreme ruggedness, frequency stability, and outstand-
ingly long life in service. Write the Varian application engineering
department for complete specifications on thc Type VA-87, or ask
your Varian representative for a copy of the Varian Catalog.

Frequency range: 2800-2900 Mc
Peak power cutput: One megawatt

Varian is now building more than 1,000 VA-87 klystron amplifiers for

the United States Air Force, for use in the AN/FPS-18 gap filler radar Duty cycle: .003
systems being manufactured by Bendix Aviation Corp. Power gain: 60db
THE
—————————— gl VARIAN associates
| See us at the IRE Show | 1 T s <

PALO ALTO 1, CALIFORNIA

| Booths 2530 and 2532 |

Representatives in all principal cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND LDEVELOPMENT SERVICES

ELECTRONICS — April 1, 1957 Want more information? Use post card on last page. 83
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CONVENIENT CARRYING HANDLES %
are available as an accessory with
the new adjustable Sola regulated .
de power supply. Here they are
_ in use by an engineer as he lijts 3
| the DC Solavoli onto test bench. .

— — o

4

e

[
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You can ‘“‘dial’”’ lab test voltages
for high-amp loads with this
compact, regulated DC power supply

Looking for an adjusiable source of regulated dc test
voltages for design development? Investigate the new
Sola Constant Voltage DC Power Supply — the “DC
Solavolt”. Six models — each with a different output
range —span the entire region between 5 volts at 7 am-
peres, and 400 volts at 0.6 amperes. Each delivers labo-
ratory standards of performance — output voltage regu-
fated within =19, though input voltage varies +=109%;
ripple voltage held within 0.1097, rms.

Design simplicity of the DC Solcvol! offers compact

Constand Voe

SOLA ..o

size, low weight, high efficiency, high short-time over-
load capacity, and moderate price. All stoek models
occupy only 7” of height and 121" of depth on a stand-
ard 19” relay rack frame. There are no tubes to replace,
no “compensating” adjustments are needed, and no
maintenance is required. Carrying handles, available as
accessory equipment, provide “one-man portability”” and
self-stacking. Your local electronic distributor, who
stocks the DC Solavolt, will be happy to giwe you
further information.

WRITE FOR TECHNICAL
BULLETIN 7D-D€-245
SOLA ELECTRIC CO.
| 4633 W. 16th Street
Chicago 50, lilinois

CONSTANT VOLTAGE TRANSFORMERS. ® FLUORESCENT LIGHTING BALLASTS e MERCURY VAPOR LIGHTING TRANSFORMERS
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, lllinois, Blshop 2-1414 e NEW YORK 35: 103 E. 125th St., TRafalger &-6464

PHILADELPHIA: Commercial Trust Bldg., Rlttenhouse 6-4988 e

BOSTON: 272 Centre Street, Newton 58, Mass., Blgelow 4.-3354 e CLEVELAMD 15;

1836 Euclid Ave., PRospect 1-6400 ® KANSAS CITY 2, MO.: 406 W. 34th St., lefferson 4382 & LOS ANGELES 23: 3138 E. Olympic Bivd., ANgalus
9.943) e SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 laird Drive, Mayfair 4554 ® Represenfatives in Other Principal Cities

34 Want more information? Use post card on last page
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SPECIAL SERVICES

Scatter communication, which is ordinarily
hampered by fading, can be made reliable by
diversity reception.

This calls for two or more reccivers operating
independently and simultaneously from the
same signal. Originally, an automatic
switching arrangement selected the stronger
of the receiver outputs. Even the near-
instantaneous act of switching often upsets
teletype reception, and an improved method
was needed.

REL achieved the sotution with the first
successful combiner, which continually
couples the output of all receivers in a
diversity system. In addition, the combined
signal is always stronger than that of any one
receiver alone. The compact REL combiner
(right) remains unchallenged in simplicity
and reliability.

The same imagination and facilities which so
brilliantly scrved in this case are also
available for the solution of your specialized
radio problem.

36-40 37th St : Long Island City 1, N Y
STillwell 6-2100 . Teletype: NY 4-2816

Canadian representative: AHEARN & SOPER CO +« BOX 715 « OTTAWA

- Creative careers at REL await a few exceptional engineers. Address resumes to James W. Kelly, Persosnel Director.
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Collins Radio Company Confidential Application for

Technical Employment

BIRTH
LAST NAME FIRST NAME MIDDLE NAME DATE
STREET ADDRESS STATE UEAcE
\Jd 5 L R LU
FROM o | EMPLOYER'S NAME, BUSINESS, LOCATION SALARY POSITION AND NATURE OF DUTIES
MO.T YR, [ MO. | VR ) '

PRESENT OR LAST EMPLOYER

. - .

FORMER EMPLOYER

COLLEGE OR UNIVERSITY

MAJOR

DEGREE | GRADE PT. AV,

BRANCH OF SERYICE

RANK OR RATING | ACTIVE SERYICE ENTRY DATE

DISCHARGE DATE

Signature

COLLINS in
Aviation

Collins completely oufits airline, military and busi-
ness aircraft with the most advanced communica-~
tion, navigation, flight control and instrumentation
systems in aviation. Many new lightweight, reduced-
size versions are now being delivered. Collins
designed the original Integrated Flight System, leads
in combining comm/nav/ident units into a single
compact “CNI" package for new military aircraft,
and. continues to pace the industry in developments
in airborne radar, ADF, ILS, VOR, HF and VHF
communication.

COLLINS in
Ground Communication

Collins engineers, designs and supplies the equip-
ment, installs, and puts into operation integrated
point-to-point communication systems of any scope.
The Collins system engineering staff is backed by

the finest equipment in the world, whether standard
MF, HF or YHF, Transhorizon "scatter," microwave
relay and multiplex or single sideband HF. Typical
of Collins communication progress is "Kineplex' —
a high speed data transmission system doubling
communication capacity.

Send your application to:

L. R. Nuss
Collins Radio Co.
Cedar Rapids,
lowa

Fred Aiken
Collins Radio Co.

2700 W. Olive Ave.
Burbank, California

Harold McDaniel
Collins Radio Co.

Dallas, Texas

1930 Hi-Line Drive




You've got to be goocrly to

V' Command highest salary
v'Advance rapidly in a strong, growing company
v Work with highest caliber development groups
V'Use the world’s finest engineering facilities

v/ Maintain Collins creative reputation

Collins depends on its engineers. That’'s why will continue, and you can be a part of this
you have to be good to earn a place on a growth.

Collins Research and Development team. Send the application form printed on the opposite
Collins hard earned reputation was built on page as an expression of your interest in knowing
a solid foundation of engineering talent. The more about the opportunities at Collins. Your
sales growth of the Company has justified application will be held in the strictest confidence
Collins emphasis on engineering. Sales have and will be answered immediately by a personal
increased 10 fold in the last 10 years. And letter. Take only a few minutes now to fill out the
employment of research and development per- application and mail to one of the addresses listed.
sonnel has more than kept pace. Collins growth This can be the turning point in your career.

COLLINS in
Amateur Radio

COLLINS in
Broadcast

Collins supplies a complete new AM station from
mike to antenna or modernizes existing facilities.

In the early 1930's Collins set the standard in
Amateur radio and, through continuous design and
development, has raised this standard to its present
single sideband station — the most honored and

Besides the superior line of transmitters, Collins
supplies the broadcaster’s needs with such advanced
additions as TV-STL microwave relay system, the
lightest 4-channel remote amplifier on the market,
phasing equipment and audio consoles. Collins
field service organization has built an enviable
reputation in assisting the broadcaster in installa-
tion or in times of emergency.

prized in the Amateur fraternity. This station is the
top performing rig on the air with its kilowatt
KWS-1 transmitter and highly selective 75A-4
receiver. Many of the leaders in the electronics
industry became acquainted with Collins through
the Company's superior Amateur equipment.

®
CREATIVE LEADER IN ELECTRONICS

Collins Radio Company — Cedar Rapids ¢ Dallas ¢ Burbank



Headquarters for the Division, the Waltham Laoboratories, in Wal-
tham, Massachusetts, specialize in advanced systems related to guided

'3"". / missiles, avionics, radar, data processing and electronic warfare.
/
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Lt R \ \ The Electronic Defense Laboratory, Mountain View, California, is
1 a special development facility devoted to research, technical develop-
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y - \ \ X ment and rapid fabrication of ground-based electronic warfare systems.
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The Microwave Physics Laboratory, at Mountain View, California,
\ is devoted to the investigation of new magnetic materials and ionized

gaseous media for microwave control devices used in radar, communi-
\ cations and electronic countermeasures systems.

gaged in developing and producing special tubes such as klystrons,

!1:! The Microwave Tube Laboratory, Mountain View, California, is en.
e
i‘““\ traveling wave tubes, backward wave oscillators, and related devices.

.10 avtomated

Buffalo Engineering Laboratory and manufacturing facilities for the
Division occupy some 170,000 square feet of floor space in this industrial
center. The Laboratory specializes in the development of advanced com-
munications technigques and equipments.

mass production

The Sylvania ESD family is equipped
to carry out your electronics develop-
ment programs . ., . large or small.

Backed by the corporation as a whole,
Sylvania’s Electronic Systems Division
has a long record of successful problem
solvingin both military and industrial elec-
tronics. It has made many important con-
tributions in the ficlds of avionics, guided
missiles, countermeasures, communica-

tions, radar, computers and control
systems.

Staffed with top-ranking scientists and
engineers, backed by extensive research
facilities and modern automated mass
production capabilities—the Sylvania
Electronic Systems Division is a major
contributor to our national arsenal for
defense. Intensive specialization in the
Weapons Systems concept has resulted in

utmost organizational cfficiency, as well
as the highest order of technical and
management competence.

Whether your project requires manage-
ment or technical experience for complex
integrated systems, subsystems, equip-
ments or special components, from initial
concept through mass production,
Sylvania enginecrs will be glad to discuss
methods of solving your specific problems.

SyLvaNIA ELECTRIC PRODUCTS INC.
Electronic Systems Division
100 First Avenue, Waltham, Mass.

¥ SYLVANIA

ELECTRONICS + ATOMIC ENERGY

April 1, 1957 — ELECTRONICS
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are solving

Special Switch Problems

SPECIAL
L MODIFICATIONS

*  INCREASED
SWITCH LIFE
TO 200,000
OPERATIONS

FyE

This switch required a life of 200,000 opera-
tions to meet the needs of the completed
assembly. Oak’s know-how in switches and
alloys solved this problem with special vari-
ations in clips, dies, and index assembly.

DECADE SWITCH

SAVED OVER 100
SOLDERED CONNECTIONS!

Space limitations required the redesign of a
switch, Oak engineers studied the circuit,
reworked it, and recommended a decade
switch, In doing so, they saved more than 100
soldered connections, 4 of 10 capacitors, and
many dollars in time and material.

SPECIAL TICKET
TABULATOR _
SWITCH
PROVIDES
MANY
CIRCUIT COMBI

One of the newest applications for Oak
switches is in an automatic ticketing machine
for air lines, railroads, and bus lines. Re-
quired were extra long life, clectrical versa-
tility, and circuit complexity. The answer—
an Oak pushbutton type switch, with long
life modifications engineered into it.

Switches in infinite variety to
meet your exact requirements—

Shown here are but three solutions to low-
current switching problems, chosen from the
hundreds available in our files. If long life, cir-
cuit complexity, special actuating, or space
problems face you, let us put our vast exper-
ience to work on them. It will pay you to consult
Oak engineers early in the design stage. Write
or call for Qak’s latest switch catalog.

OAK!}

MFG. CO.

Dept. G, 1260 Clybourn Ave. ¢ Chicago 10, llinois
Phone: MOhawk 4-2222

SWITCHES @ ROTARY SOLENOIDS e CHOPPERS e SPECIAL ASSEMBLIES e VIBRATORS e TUNERS

ELECTRONICS — April 1, 1957
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Professional
development of engineers
iIs basic management policy
at Ford Instrument Co.

Engineers accelerate growth of their ability and experience
at FICo on really important peace and defense projects.

DO YOU DARE TACKLE TOUGH PROBLEMS?

The engineer receives the respect and attention he deserves. Ite must be able to follow through
a project from start to finish. Jobs are tough and challenging; professional and financial
rewards keep pace with your ability.

OUR PROBLEMS NEED YOUR SOLUTIONS!

The entire project, from breadboard to final design, is the responsibility of the design group
which first started work on it. You watch each step of progress in the development of a
new idea to practical reality.

ENVIRONMENT IS CREATIVE!

It brings out the best in you, and you can be sure that your fullest capabilities will be called
upon. FICo environment has to be creative, because its husiness is research and development.

» S e
CHEAPER ATOM POWER FOR THE SEA is a current

SPECIAL PURPOSE COMPUTERS, both analog and

ENVIRONMENTAL TEST CHAMBERS like the one

Ford Instrument Company study in gas-cooled
reactors for use in ships. The Atomic Energy Com-
mission contract requires FICo to investigate the
feasibility of building, by 1961, a power plant
using this type of reactor to power an oil tanker.
Ford also works on nuclear instrumentation.

above are used by Ford Instrument Company engi-
neers in many projects involving design and devel-
opment of equipment to be used at extreme
altitudes or temperatures. lnstruments for jet
engines, for polar navigation, and Army and Navy
fire control are FICo products.

digital, comprise a great portion of the work at
FICo. In both types, FICo employs a module
technology which simplifies not only the problems
of design and manufacturing, but servicing as
well. This permits stocking fewer spare parts and
allows easy training of personnel.

FORD INSTRUMENT CO.

90
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NEW FRONTIERS AT FICo!

Ford Instrument Company recognizes no limits to the ingenuity of man. For over forty years
the company has been engaged in the research and development of computer and control
techniques. Currently, FICo activities include guidance and control for missiles, airborne arma-
ment systems, clectronic navigation aids, and extensive work in nuclear reactors and controls.

THIS IS A COMPANY OF ENGINEERS!

The President, and many of our top executives are engineers. It’s good to know that the man-
agement of your company is able to think along with you, to understand you and to appreciate
your performance.

WE WANT ENGINEERS OF ABILITY!

Our qualifications are high, and we want to be sure you match the high standards of our
present engineering staff. Our projects are too important and too complicated to trust to
most engineers.

OPEN DOOR POLICY!

Executives are always accessible at Ford Instrument Company. You'll feel free to discuss
your problems with the men who can help you at any time.

ADVANCEMENT UNLIMITED!

The FICo conference method of tackling a problem enables you to learn from engineers
in other scientific fields, thus broadening your knowledge, background and experience. If
you've got the capabilities you will get ahead.

WHAT WILL YOU DO?

That depends on your specific abilities and experience, but
whatever your assignment, you will eventually be able to
utilize your talents to the fullest. And at the same time,
Ford Instrument Company will provide an environment,
challenge and opportunity that will let you influence your
own rate of advancement and recognition.

Turn page to see
. what job opportunities
and benefits

are open to you
now at
Ford Instrument
Company.

T

T

THE ASN-7 AUTOMATIC NAVIGATION COMPUTER is
the latest aid to aerial navigation. The system tells
the pilot where he is, and course and distance to
destination no matter how he may maneuver. He
can also store an alternate destination within the
mechanism for insettion in case of emergency.

DIVISION OF SPERRY RAND

ELECTRONICS — April 1, 1957

TYPICAL OF FICo is its work in conjunction with
the Army Ballistic Missile Agency on the guidance
system for the Redstone Missile and the more
advanced Jupiter Missile. Ford Instrument Com-
pany is also working closely with ABMA on research,
development and design of more advanced systems.

ONLY 18 MINUTES FROM THE HEART OF BROAD-
WAY, one of Ford Instrument Company’s plants is
located in Long Island City, New York, just across
the east river from Manhattan. FICo’s manufac-
turing facilities comprise one of the largest high
precision shops in the United States.

CORP. * 31-10 Thomson Ave,, Long Island City 1, New York

21
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CAN YOU FILL?
COMPUTER MISSILE GUIDANCE
AND CONTROL ENGINEERING
ENGINEERING
e Gyro Development
Y 'CoEPIBSTElopmen e Servo-mechanisms and
ELECTRICAL e Servo-mechanisms and Feedback Systems
Feedback Systems
AND e Analog Computers
ELECTRONIC b Arjalog CompL.Jt.ers‘ e Military Specifications
e Military Specifications Electronic Circuit
ENGINEERS X X | L] ectronic vircuitry
e Electronic Circuitry o Magneti qT ist
ith 2 or ) . gnetic and Transistor
Wi e Magnetic and Transistor U -
more years Amplifiers mplifiers
experience P . e Network Design
in: e Network Design o [FTET e
¢ HRUSntEns e AC and DC Servo Motors
* ACand [?C Servo Motors e Electronic Research
¢ E'Iectromc Research e Missile Control Systems
e Fire Control Systems
e Microwaves and Radar
« Antennas
+« Beacons
« Receivers
« Transmitters
« Pulse Circuits
e Digital Computers and
Data Processing
MECHANICAL e Inertial Guidance Systems e Inertial Guidance Systems
ENGINEERS e Gyro Development e Gyro Development
with 2 or e Military Specifications e Military Specifications
more years e Servo-mechanisms e Servo-mechanisms
expei:ln.ence ¢ Product Design and Packaging o Product Design and Packaging
] of Electro-Mechanical Devices of Electro-Mechanical Devices
e Fire Control Systems
NUCLEAR NUCLEAR REACTORS
ENGINEERS o Control @ FORD
o Metallurgy
AND e Physics m INSTRUMENT
PHYSICISTS Y
with e Instrumentation l €O.
experience
in:

April 1, 1957 — ELECTRONICS




FICo offers engineers all these extra benefits

Ford Instrument enjoys a unique reputa-
tion for offering only positions of perma-
nency to development engineers. Employ-
ment is based on a definite n2ed projected
vears into the future. Today, engincers
are needed in ever larger numbers to meet
the demands of our increasing research
and development business.

Starting salaries are above average cur-
rently offered by industry, end quarterly
reviews by top executives reward merit
by raises or promotions.

A secure financial environment, and a
pleasant, stimulating working environ-
ment—these are major parts of Ford
emplovment policy, frankly intended to
attract men of high calibre, and keep
them. Here are a few of the other desira-
ble features of FICo employment:

e Association with engineers with
national reputations.

o FICo0’s 3000 people work tegether—over

G600 in enginecring activities—a com-
pany small enough for individual atten-
tion and large enough for broad
opportunitics.

o Air conditioned plants and cafeteria.

e Unusualy liberal benefits relative to
sickness, accident and life insurance,
hospitalization, etc.

e Pension plan without cost to the
employee.

o Ten paid holidays and two weeks vaca-
tion—more for longer service.

o I'ull tuition for related studies in New
York’s unexcelled graduate education
facilities.

We invite engineers to submit qualifica-

tions in person, or by sending resumes to

Philip F. McCaffrey. All applications

treated confidentially. The brochure titled

“—and it’s a good place to work!” is yours

for the asking.

AMERICA'S CENTER OF DRAMA, CUL-
TURE AND MUSIC is eighteen minutes
away from Ford Instrument Company.
New Yo-k is truly the capital of the
world with the greatest concentration
of entertainment, shopping and sports.  post-graduate studies.

e

3 ] g 3
s 2 e A

£ FORD INSTRUMENT €O.

FICo PAYS FULL TUITION FOR AD- MOST ENGINEERING AND SCIENTIFIC
VANCED STUDY at any one of the four- SOCIETIES have their headquarters in
teen colleges and universities in the New York, and FICo engineers can at-
area. Nowhere is the opportunity tend their regular meetings for discus-
greater in chcice and excellence of sion with féllow members, as well as

make use of their professional facilities.

U S o 1l

l DIVISION OF SPERRY RAND CORPORATION

31-10 Thomson Avenue

ELECTRONICS — April 1, 1957
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for ceramic capacitors

with greater

Freguency
Stability

RMC type JF DISCAPS

Type JF DISCAPS are especially designed for
applications requiring a ceramic capacitor

with superior frequency stability.

These DISCAPS extend the available capacity
range of the RETMA Z5F type capacitors between
+10° and +85°C and meet Y5S specifications
between —30° and +85°C. Now manufactured in
capacities between 150 MMF and 10,000 MMF,
Type JF DISCAPS exhibit a change of only +7.5%
between +10° and +85° C.

Write today on your company letterhead for
information on RMC DISCAPS.

DISCAP RADIO MATERIALS CORPORATION
CERAMIC GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

CAPACITORS Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS
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AVAILABLE NOW!

Eimac high power klystron
for 225-400 mc range ~

Eimac has spanned another frequency range...225-400 mc with its
new 3KMS0O, OOOPA ceramic klystron. This tube, designed for the
VHF/UHF border junction, will deliver 20KW CW power output with as
low as one watt drive and an efficiency of 45%. This high efficiency and
power gain of 20,000 times is typical of the incomparable performance
of Eimac Klystrons

Eimac has also incorporated the modulating anode which gives the
3KMB0, OO0ORPA 100 percent modulation ability to peak power outputs
of 40 KW. It can easily be pulse modulated with low pulsing power.

Wide range tuning and an easy economical approach to high power
UHF transmitters is made possible by the Eimac feature of completing
RF circuitry outside the vacuum system. These permanent components,
available at Eimac, make for ease of tube change plus economy since
costly RF circuitry is not repurchased with each tube replacement

For further information on the 3KM50, OOOPA,
as well as other Eimac firsts, please consult our
Application Engineering Department.

EITEL-McCULLOUGH, INC.

A N B R U N O cC A L I F O RN I A

Einac 70:4»&' in high power amplifier klystrons

Typical Operation of the 3KM50, 000PA

D-C Beam Voltage . . . . . . . . . . . . . . 20kv Driving power . . . . . . . ... . ... .. . iw
D-C Beam Current . . . . . . . . . .. 2.2 amps Efficiency "L S0 @8 st s waie ot 4 4577
Power input . . . . . . .. .. ... ... 44kw Power Gain .. . . .. ... ... ... . .43

Power output. . . . . . . . . . .. . ... 20kw



The
Greatest
- Names
I
British
Electronics
lse

Tubes

) British equipment manufacturers are making a vital contribution
to the development of electronics in all fields of application.

Their products are being exported to every corner of the world,
earning a universal reputation for advanced techniques and excellent performance.

The majority of these electronic equipment manufacturers con-
sistently use Mullard tubes. This choice is decided upon because they prefer the
greater assurance of efficiency and dependability, and because the vast manu-
facturing resources of the Mullard organisation guarantee ready availability of
Mullard tubes wherever they are needed.

Supplies of Mullard tubes for replacement in British equipments
are available from the companies mentioned below:—

In the U.S.A. In Canada

International Electronics Rogers Majestic Electronics
Corporation, Limited,

Department E-4, Department 1-D,

81, Spring Street, N.Y. 12. 11-9 Brentcliffe Road,

New York, U.S.A. Toronto 17, Ontario, Canada

Mullard

Electronic Tubes — used throughout the world

MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON ENGLAND
Mullard is the Trade Mark of

T
Mullard Ltd. and is registered in most of the principal countries of the world EE[v/m SEVIE

96 Want more information? Use post card on last page. April 1, 1957 — ELECTRONICS
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r The ’57 DIAL*all purpose “desk-top” copy maker.

Copy Anything

—

reral

APEcoO ﬂ 4
v/ DIAL-A-MATIC / I‘UIO-

Now get an exact photocopy of anything
—in seconds. With the new all electric
1?57 Apeco Dial-A-Matic Auto-Stat, you
get clear, bright, sharp, black on white
copies—and it's so easy. The magic touch
dial control assures a perfect copy every
time. Styled in polished, gleaming, stain-
the Apeco Auto-Stat is hand-

Mail this airmail postage-
paid card for your

NEW FREE BOOK

Plus a special report on how your type of
business uses Apeco Auto-Stat copying.

AMERICAN PHOTOCOPY EQUIPMENT CO.
CHICAGO 26, ILLINOIS

«n({magic touch dial control
| e ~

-ﬂ.\'

* Just turn the dial
—get a copy

The dial is the secret of the
world's eosiest copying
method. It automaticolly
makes all adjustments to
copy anything.

Styled by
Charles E. Jones & Assoc.

/ makes instant photocopies of anything written, printed, typed,
drawn, or photographad—right in your own office.

some, light weight, and compact. [t copies
any original up to 15” wide, any length or
color on opaque or transparent paper—
printed on one or both sides. It offers
hundreds of money and time saving uses
for every business. Priced well within the
budget of even the smallest firm. Deliv-
ered with lifetime service guarantee.

Sales Offices in All Principal Cities

o m— = = ——

American Photocopy Equipment Co.
1920 W. Peterson Ave., Chicago 26, Il
Rush me without obligation your new free
book on the Apeco improved oll-electric 1957
Digl-A-Matic, Auto-Stat plus the special re-
port on how my business can use this modern
copying method.

Company

Address

Zone State

Title

Type of Busi

In Canada: Apeco of Canado Ltd., 134 Park Lawn Rd., Toronto, Ont.

TEAR OUT THIS CARD




DIAL-A-MATIC

all-purpose

“*desk-top’’

copy maker

that belongs in your office

FIND OUT HOW you can save time and money
by speeding production . . . by cutting costly office
paperwork . . . by expediting shipping and receiv-
ing—and hundreds of other ways to increase the
efficiency of your business with Apeco Auto-Stat
copying. It's all in this new free book and special
report. Send for your copy today.

AN

Via Alr Mall

Chicago 26, 1l

BUSINESS REPLY CARD

No pastage stomp necessary if maifed in the United Sates

5¢ postage will be pald by—

AMERICAN PHOTOCOPY EQUIPMENT CO.
1920 W, Peterson Ave.
Chicago 26, .

FIRST CLASS
Permit No. 26670
(Sec.34.9P.L&R )

in your type of business use

 Apeco Auto-Stat mpmgn

These industry-by-in-

dustry re in- Yoy
; Sy g i :
: m le uses

‘copying, no motter
‘what your by

f : .- Stmeg
_Qﬂ ore the ) e S

Get your FREE BOOK
and SPECIAL REPORT

TEAR OUT AND MAIL THIS POSTAGE-PAID
AIRMAIL REPLY CARD TODAY

a special rem]'*on how cdtnpcthks




STANDARD

“packaged precision”
for prototype or
production assemblies

Complementing and expanding Reeves’ well-known line of
STANDARD Servo-Mechanical Parts, a comprehensive

new series of MINIATURIZED Components is now available.
This new line will be of special interest to engineers
working on 400-cycle servo applications,

and offers the following features:

¢ Low inertia for 400-cycle systems.

e Includes a very complete selection of components,
slotted mounting plates, hangers, dial assemblies,
couplings, differentials, and mechanical

and electrical stop assemblies, produced to

high precision standards.

o A wide range of Class Il precision gears—
20° pressure angle; 64, 96, 120 diametral pitches.

e Unique "T" nut assembly for ease in hanger mounting
provides continuous adjustment parallel

now there are two

complete lines

of precision
sernvo-mechanical
parts by

INSTRUMENT CORPORRTION

MINIATURE

Reeves' new complete Servo-Mechanical Parts
Catalog illustrates and lists the new MINI-
ATURE line, as well as the full line of
STANDARD parts for use with v, " shafting.

REEVES INSTRUMENT CORPORATION
A subsidiary of Dynamics Corp. of America
' 201 East 91st St.,,