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GEAR HOBBER — Corrects Own Errors




HIGHEST RELIABILITY
FOR MILITARY AND
INDUSTRIAL USE

20
s

L

Listed below are just a few of the 50 new stock items in the United her-
metic power series. These MIL-T-27 power components add to the 200 ’
other hermetic stock items of filter, audio, and magnetic amplifier types. !
Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability
has been attained, considerably exceeding MIL-T-27 requirements. Test proved ratings are provided, not l
only for military applications but for industrial, broadcast, and test equipment service (55°C. ambient).

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

MIL-T-27 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE

TYPICAL POWER TRANSFORMERS, PRI: 115V,, 50-60 cycles.
Type HV Sec. Approx* DC Fll Approx* MA Fil. MIL
No. C.T. DC volts MA wdg DC volts pc Wwidg. Case i = .
500 L 180 = TR 7 United “H"” series power trans-
H-81 = c ggg 55 6.3VCT-3A E 248 ;sg s.g\\/lm';an HA formers are available in types suited
L 0 V-2 19 -2 : )
C 300 20 A c 280 60 to every electronic application
700 L 255 170 L 240 210 Proven ratings are listed for both
H-84 C 400 110 6.3V-5A c 360 150 6.3V-6A KA high voltage outputs ... condenses
750 L 275 160 6.3V-1A L 260 200 6.3V-1.5A ] . R
C 420 105 5v-3A ¢ 380 140 5V-4A and choke input filter circuits.
730 L 245 320 L 210 420 ; military and industrial applications.
H-87 C 390 210 6.3V-6A C 350 310 6.3V-6A NB @ Y
800 L 275 300 6.3V-2A L 245 200 6.3V-2A § & G
C 440 200 5V-4A C 400 300 5V-4A . &
r G
H-93 1000 L 370 280 6.3V-8A L 340 340 6.3V-10A 0A G 39:@‘
1200 L 465 250 6.3V-4A L 455 300 6.3V-5A N e
5V-6A 5V-6A L

*After appropriate H series choke. L ratings are choke input filter, C ratings are cond2nser input.

A FEW TYPICAL LISTINGS OF FILTER REACTORS.

. i . . Type Ind. @ MA ind. @ MA Ind. @ MA Ind. @ MA Res. Max. DCY* Test V. MIL
United “'H" series filter reactors are No. Hys.  DC  Hys.  DC Hys. DC Hys.  DC Ohms Ch. input  RMS Case
extremely flexible in design and rat- H-71 20 40 185 50 155 60 10 70 350 500 2500 [T
ing. Listings show actual inductance e Y B3 11 100 9.5 125 7.5 150 55 175 150 700 2500 HB
at four different values ‘_’fIDC' Boid ) H75 11 200 10 230 85 250 65 300 90 700 2500 KB
WPl oo LTSI ooy, H-77 10 300 9 350 8 390 6.5 435 60 2000 5500 MB
tion maximums !

\ ac > 7 800 6.5 900 6 1000 55 1250 20 3000 9000  9x7x8
\L—J&",

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

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

Type Sec. Amps. Amps. lest Volts MiIL
No. Voits (MIL) (Ind) RMS Case
H-121 25 10 12 1000 18 United “H" series filament trans-
H-124 5 3 3 2C00 FB formers have multi-tapped primaries,
H-127 5 20 30 21000 NA - ~ good regulation, and are rated for
H-131 6.3CT 2 2.5 2500 FB ¥ 2R | industrial as well as military service.
H-132 6.3CT 6 7 2500 JA QRS>

6.3CT 6 7 3(,}\‘{:@ o
H-136 14, 12, 11CT 10 14 2500 LA )

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

ad CHY car] - No Sec. V Approx.* MA  Choke MA  Choke
United “H" series plate transformers |} E‘II‘[ ,3 o e peiprox” e 5 e Iy s
incorporate dual high voltage ratings i lh&\x - — = — = = = =
and tapped primaries to provide ver- i i 1200 465 250 H-75 350 H-77
satile units for a wide range of mili- i H-113 2500 1050 280 H-77 340 H-77 54 x6x7
tary and industrial electronic appli- i 3000 1275 250 H-76 300 H-76
cations. Large units have terminals i H-115 ﬁgg 11338 ggg :;; ggg r‘”;’ 83 x 612 x 8

ite mounting for typical trans- /
op_pos t g yp - H-117 5000 2125 900 H-79 1100 H-79 1314 x 11 x 1414
mitter use. 6000 2550 800 H-79 1000 H-79
)

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

UNITED TRANSFORMER CO.

150 Varick Street, New Yerk 13, N. Y. * EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y.
CABLES: “ARLAB“
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GEAR HOBBER CORRECTS OWN ERRORS—Machine designed at Air-
borne Instruments Laboratory checks gears for pitch diameter and root
fillet buildup and automatically adjusts to compensate for tool wear in
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» COMMUNICATIONS . . . Edi-
tors on ELECTRONICS staff have one
advantage over the editors of many
other publications—they can pursue
their editorial interests at home as
a hobby.

Half the staff currently hold FCC
licenses, mostly amateur, and near-
ly all have at some time or another
held ship and broadcast operator
licenses.

The publishing business being
what it is, the amateurs on the staff
do not spend much time operating.
They do, considerable experiment-
ing, though, some of it on amateur
equipment.

Seven editors have commerecial
communications receivers, several
have more than one. We exclude
Command sets from this category,
but there are two dozen of these
scattered throughout the staff.

There are five tape recorders and
two wire recorders in editors’
homes. These have had an increas-
ing amount of use in the past year
or two and there has been some
duplicating of tape for other edi-
tors.

Television sets average 2.4 per
editor. Sizes range very widely and
include 3, 5, 7, 10, 12, 16, 17, 19,
and 21-inch picture tubes. Two are
the proud possessors of color sets.

Table model radio receivers, with
and without clocks, average 3.1 per
editor.

Ten f-m receivers, or tuners and
amplifiers, are used by ELECTRONICS
editors.

electronics
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TALK

Some rather odd pieces of gear
turned up in our survey. These came
from surplus which, right after the
war, was a boon to those of us who
admire odd pieces of electronic
gear. Included are two radio tele-
printers.

Three of us admit that, although
we have no practical use for them,
it was because of purely academic
interest and admiration that we
picked up Gibson Girls.

» DISTANCE NO PROBLEM . ..
A subscriber in Durban, South
Africa floored us last month. He
wrote that he noticed in December
Shoptalk the troubles faced by an-
other reader packing and moving
his 120 copies of ELECTRONICS from
the east to the west coast.

He, J. W. Orner, states, “I am up
against much the same trouble as I
have a collection dating back to mid
1948 and am leaving South Africa
for the U. S. shortly. In my case
the problem seems to be a bit
tougher and I have not yet suc-
ceeded in solving the first of his two
troubles, convincing my wife that
the issues are really going with us.”

> CHIROGRAPHY . .. Editors are
often called upon to interpret for-
eign letters (sometimes in the orig-
inal non-English) because of their
technical knowledge that helps
clarify individual words from their
context. Recently, however, a dif-
ferent technique was necessary.

ELECTRONICS Washington editor Gladys Montgomery handles our affairs with the

various agencies in the nation’s capital but has never been in New York when photos
of the staff were taken for Shoptalk. She appears at left, in the photo above. It
was taken at the annual dinner of the Women’s National Press Club and includes
Mrs. Eisenhower, other members of the club and President Eisenhower

An English-speaking author sent
in some typed copy that was obvi-
ously very much garbled. After a
moment of headscratching, the edi-
tor decided that a typist had put
down what she saw instead of what
the author meant when he scribbled
it down.

Fortunately, he was familiar with
the author’s writing. So he seribbled
“nook” in a simulated hand, and
sure enough, the letters also looked
like “mask”.

The word fitted the context most
perfectly !

> NO END TO NOISE ... “Reduc-

ing Noise in Communications Sys-
tems”, page 148 this issue, con-
cludes Bill Bennett’s series on elec-
trical noise. This is not the last
word ELECTRONICS has to say on
the subject, however. We will- con-
tinue to follow the subject closely
and to publish other worthwhile
articles in future issues.
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SUPPLIES

PERFORMANCE

Your inquiries for further information
will receive prompt attention. Contact
your Jocal Sorensen representative, or
write to General Sales Department,
Sorensen & Co., Inc., 375 Fairfield Ave.,
Stamford, Conn.

CONTROLLED POWER FORS

SORENSEN B-NOBATRONS & rouver suppiica

were designed specifically to provide an
economical answer for a very wide range of
technical requirements.

Look them over. Five catalog models, avail-
able from stock, give you choice of outputs
from 0-32S, 0-500, 0-600, and 0-1000 VDC,
accurately regulated. High grade engineer-
ing, high grade materials, and Sorensen’s
unequaled know-how in designing and
manufacturing regulated power equipment
combine to assure you top performance,
dependability, and fair price.

*Reg. U.S. Pat. Off,

DC POWER SUPPLY SPECIFICATIONS

Model  325BB 56088 50088 6008, 100088

AC input tange  105- 105. 105. 105- 105-
(50-60 ¢ps, 10) 125 125 125 125 125

Output range (VDC)  0-325 0.506  0-500  0-600 200-1000

Output current (Mo)  0-125 0-200 0300  0-500  0.500
Regulation accuracy +0.5%  +0.5% =0.5% %025% =0.5%
Ripple (MV-RMS) 5max. Smax. 5max. 3 mox. 20mox.

Bios supply (YOC ot 0-5Ma)  0.150 0-150  0.150  0-150 -
Internal impedance (max) 2ohms  2ohms 2ohms 2 chms 2ohms

AC voltage (C.T,, unreg.) 8.3 a1 63at 6301 b3 at f—
10amp. 10 amp. 10 amp. 15 amp.

Max. bias cireuit impedance 25000 25000 25000 50000
chms. ohms ohms ohms

RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC. e 375 FAIRFIELD AVENUE e STAMFORD, CONNECTICUT

4 Weant more information? Use post card on last page.
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NO IDLE BOAST—

this is the no I
D-695 MUIRHEAD-w rmal performance of the
Other outstanleAN decade oscillator

ing features of this unique instrument include

SPECIFICATION

FREQUENCY RANGE
10 ¢/s-31 200 ¢/s (continuously variable) in two ranges (x | and X 10)

FREQUENCY ACCURACY (within 5 minutes of switching on).
+029% (or better) above 100 ¢/s, decreasing to +0'3 ¢/s at 10 ¢/s
HOURLY STABILITY Better than +0-02%
RESETTING ACCURACY Ol ¢/son x| range ¢ 1'0¢/s on X 10 range
HARMONIC CONTENT AT AN OUTPUT LEVEL OF 10 mW
30 ¢/s-30ke/s  0°2% into 600 ohm balanced or unbalanced; 059, into 10 k ohm unbalanced.

Below 30 ¢/s Increasing gradually to about 0'6% in the two unbalanced conditions and
about 49, in the 600 ohm balanced condition at 10 ¢/s

HUM LEVEL WITH RESPECT TO 10 mW
—70dB (0-03%, of the output voltage at 10 mW)

VARIATION OF OUTPUT LEVEL WITH FREQUENCY

50 ¢/s-10 ke/s  Flat within +:0°1dB 20 ¢/5-30 ke/s Flat within +0'54B
Below 30 ¢/s +1dB

MAXIMUM UNDISTORTED OUTPUT POWER 10 mW
POWER SUPPLY
190-250V, 50 ¢/s (D-695-A) 95-125V, 60 c/s (D-695-A/100)
OVERALL DIMENSIONS
174 in. wide X 12} in. highx 8 in. deep (44'5 cm X 318 cm X 203 cm)
WEIGHT 37 lbs (17 kg)

obtained by using

controlled negative
feedback in the

oscillatory section

MUIRHEAD INSTRUMENTS Inc - 677 Fifth Avenue - New York 22 - N.Y.

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

ELECTRONICS — July, 1956 Want more information? Use post card on last page. 5
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250
223 ; Latest Month
Yetr Ago Previous Month
256.0
e 2294 260.9-r U-p
Apr. '55 Mar. '56 Apr. '56
152
125
oo JFERV o N NS 3 ) FRER SISO T NN J RS TR VR N RIS TR E AT S RN I TR AN LRSS ) F W Ok W i A § L
S50 1951 {952 1955 1954 9558 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Apr. '56 Mar. ‘56 Apr.'55 (Source: FCC) May ‘56 Apr.'56 May ‘55
Television sets, total . . .. 549,632 680,003 583,174 TV stations on air...... 495 489 454
With UHF ... . ... .. 74,102 82,805 103,088 TV stations CPs—not on air 112 114 124
Color sets . ......... nr nr ar TV stations—new requests 41 29 16
Radio sets, total . ... ... 992,982 1,360,113 1,099,755 A-M stations on air. . .. 2,890 2,872 2,711
With F-M ... ... .. nr 833 13,894 A-M stations CPs—not on air 118 118 103
Auto sets .......... 299,253 478,272 567,876 A-M stations—new requests 273 275 217
F-M stations on air. ... 532 534 540
F-M stations CPs—not on air 15 13 12
RECEIVER SALES F-M stations—new requests 4 6 4
(Source: RETWA vy Marse A5 COMMUNICATION AUTHORIZATIONS
elevision sets, units ... : 544,411 411,748 . ' , ’
Radio sets (except auto) 471,193 527,649 367,841 (LI F(_:C) Ll Mar. ‘56 Apr.’55
Aeronautical ......, .. 46,739 45,488 42,045
Marine .............. 55,530 55,175 49,261
Police, fire, etc. ....... 20,339 20,216 17,827
RECEIVING TUBE SALES Industrial ............ 28,946 28,454 24,045
(Source: RETMA) Apr. 56 Mar. 56 Apr. ‘55 Land transportation . ... 9,001 8,849 7,499
Receiv. tubes, total units 35,184,000 42,525,000 35,426,153 é;{‘ii;‘:;rrédié """"" 1??’822 I?Z'SZZ lif’zsg
Receiv. tubes, value.... $28,616,000 534,849,000 $26,779,586 Disaster .. ’327 ’327 '313
Picture tubes, total units 830,902 848,055 788,317 Experimen.tél """""" 690 566 G
Picture tubes, value.... $15,141,461 $15,714,365 $14,620,075 g 2219 2,185 1,017
Quarterly Figures EMPLOYMENT AND PAYROLLS
J— r 1S e, .
: e tatistics) Mar. ‘56 Feb.’
INDUSTRIAL e Previous Vear (Source: Bur. Labor Statis |Fs ar eb. ‘56 Mar, 55
Quarter Quarter Ago Prod. workers, comm. equip. 378,300-p 385,400-¢ 352,300
TUBE SALES Av. wkly. earnings, comm...  $75.14 -p $74.93 -r $70.80
(Source: NEMA) 4th '55 3rd '55 4th ‘54 Av. wkly. earnings, radio. . . $72.00 -p $70.84 -r $68.68
Vacuum (non-receiving)  $9,967,411  $9,027,845  $9,338,181 Av. wkly. hours, comm... . .. 40.4  -p 405 -r 40.0
Gas or vapor ........ $3,251,621  $3,438,835  $3,498,123 Av. wkly. hours, radio. .. .. 40.0 -p 40.0 -r 39.7
Magnetrons and velocity
modulation tubes ...  $13,726,323 $10,998,967 $15,249,651 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,578,767 $1,421,138 $1,788,780 Mar. ‘56 Feb. 56 Jan. '56*
Transistors, Units ... ... 707,817 616,818 572,674
MILITARY PROCUREMENT STOCK PRICE AVERAGES
(Source: Defense Dept.) .. 1st ‘56 4th ‘55 1st '55 s s d 3 G ,
Army . $40,490,000 $48,477,000  $2,833,000 ource: Standard and Poor's)  May ‘56 Apr.'56 May ‘55
Navy .o $28,700,000 $20,378,000 $43,147,000 Radio-tv & electronics ... ., 424.0 450.0 471.4
Air Force ....... ... .. .. $124,828,000 $131,938,000 $133,503,000 Radio broadcasters ......... 4921 524.0 537.0
Total—Electronics ... ... $194,018,000 $200,793,000 $179,483,000 p—provisional r—revised nr—not reported

“1955 not available

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales

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

TOTALS FOR FIRST FOUR MONTHS 1955

1956 1955  Percent Change Total
2,394,264 2,771,426 —13.6 7,756,521
4,525,225 4,739,919 — 4.5 14,894,695
2,036,808 2,355,740 —13.5 7,421,084
1,984,915 1,609,182 + 23.3 6,921,384
155,604,000 152,762,000 + 1.9 479,802,000
3,469,405 3,427,745 + 1.2 10,874,234

July, 1956 — ELECTRONICS
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RETMA Sees Increased Volume

Predicts rise of $250 million in
equipment sales this year, higher

military and radio sales

DURING the 1955-56 RETMA fiscal
year ending in August, electronics
manufacturers will sell equipment
valued at $5.5 billion as against
$5.25 billion during 1954-55 fiscal
vear, according to estimates by
F. W. Mansfield of Sylvania, chair-
man of RETMA’s statistics com-
mittee. The total billing of the in-
dustry should exceed $10 billion
with distribution, service, installa-
tion and broadcast revenue.

The total factory sales of ail
amusement devices (radios, televi-
sion sets, phonographs, ete) was
estimated at $1.434 billion com-
pared with $1.495 billion in the last
fiscal year. Industrial and com-
mercial products are up from $625
million to $775 million. Military
products exceed $2.5 billion versus
$2.375 Dbillion in the preceding
fiscal wvear. Replacement parts
reach $780 million this year com-
pared with sales of $725 million.

P> Unils—Radios gain 14 percent
with 14,300,000 units sold by fac-
tories during 1955-56 compared
with the 12,576,138 in 1954-55.
Auto radios account for 6,400,-
000 units versus 5,704,983 for a
gain of 12 percent. Factory sales
of all other radios were estimated
at 7,900,000 versus 6,871,155, a 15-
percent growth.

Television set factory sales show
a decline of 6 percent, from 7,959,-
389 to 7,450,000 units.

ELECTRONICS — July, 1956

» Multiple Ownership—According
to the RETMA report, it is to be
expected that the television indus-
try ig on the threshold of a new up-
swing even though 75 percent of
American households have one or
more television sets and 91 percent
may have them by 1960. Multiple
set ownership and replacement
sales will account for the rise. Dur-
ing 1954, the number of television
sets sold to those already having at
least one set in working order was
925,000. During 1955, another
1,700,000 were sold as second sets.

In 1950, replacement television
sales were only 102,000. Last year,
they were 2,366,000. By 1960. it is
estimated that annual television
sales to replacement buyers will be
6,100,000.

Magnet Material Burns

B

PURIFIED manganese-bismuth ignites
when exposed to air. Expected to yield
powerful permanent magnets, it has
been perfected by Westinghouse for the
Air Research and Development Com-
mand. Resistance to demagnetization is
about ten times greater than present
magnets

MILITARY ELECTRONICS BACKLOG PICTURE

suB
CONTRACTS
“u

A

7
TS

BILLIONS OF DOLLARS

FRIME CONTRA

1-1-55 1-1-56

1-1-54

FROM peck in 1954 . . .

Military Backlogs
Hold Up

Companies have big
business on the books

and orders are increasing

MANY firms are well set for a big
vear in the military electronics
business. This is indicated by the
industry’s military backlog. Indi-
vidual firms report sharp increases
in unfilled orders.

At the beginning of 1956, the in-
dustry had a total military backlog
of $4,503.5 million representing a
decline of only $23 million from the
$4,526.4 million a year earlier. Re-
cent reports for individual firms in-
dicate that by the beginning of
1957, the backlog of military orders
may approach the total of 1954.

> Rise—One company reports that
its current $58-million backlog is
the highest month-end total since
December, 1954, Reports from other

7
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firms indicate increases ranging
from 25 percent to 100 percent over
backlogs of a year ago. For ten com-
panies, backlogs, on the average,
are some 60 percent higher than
they were a year ago.

> Why—Increased emphasis on
guided missile and other aircraft
procurement this year is an import-
ant reason for the rising backlog.
Some manufacturers who planned
to deemphasize military business in
favor of civilian sales have changed

CAA Budgets for

Program calls for $250 million
expenditure for equipment
in the next five years

ELECTRONICS looms large in CAA
plans to provide adequate air navi-
gation, communications and traffic
control for the nation’s growing air-
craft population. For electronics
manufacturers the program may
mean new business in the next five
years of close to $250 million.

> Major Units—Airport Surveil-
lance Radar (ASR) with a range of
50 to 60 miles will be increased by
an additional 44 locations through
fiscal 1961 bringing the total num-
ber to 89. As of June 30, 1955, a
total of 45 had been planned with 31
commissioned and 14 under installa-
tion.

By 1957 the CAA hopes to have
13 Radar Approach Control (RAP-
CONS) units in operation increas-
ing to 20 by 1958. Cost for the
program through 1961, excluding
maintenance and operation, would
be about $19.6 million.

> Long-Range Radar—This equip-
ment, for obtaining information on
aircraft en route rather than in ter-
minal areas, is to be increased by
51 additional installations through
fiscal 1961 at a total establishment
cost of $42.2 million,

» Secondary Radar—Used to detect
and identify aireraft within a range
of 200 miles, secondary radar or
ATC Radar Beacon System depends
on transmitted replies from air-

8

plans and are staying with military
electronics.

The Navy’s survey of electronic
production capabilities (ELECTRON-
ICcs, June, p 8, 1956) showed that
this year 99 companies of those sur-
veyed plan 100 percent military pro-
duction compared to 73 in 1955,
However, the number of companies
who planned 100-percent civilian
production also increased, from 79
in 1955 to 97 at the beginning of
1956,

Electronics

FACILITIES PLAN FOR
FEDERAL AIRWAY SYSTEM
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craft. A total of 162 is contem-
plated through 1961 of which 28
will be furnished by the military.
This will mean expenditure of $15.2
million for the equipment during the
period.

» VOR/DME—This equipment pro-
vides track guidance and position
information for air navigation. As
of June 30, 1955 214 DME’s had
been commissioned for use with
VOR’s, 141 more had been installed
but not commissioned, 73 installa-
tions were under way and 4 projects
were unassigned. There has not
been a DME establishment program
since fiscal 1955,

Federal agencies on the Air Coor-
dinating Committee agreed last year
on military implementation of a

tactical air navigation system (TA-
CAN) and the continued use of
VOR/DME until some succeeding
“common system” has been adopted
and installed.

If TACAN is adopted, VOR
would continue in use until 1965
and DME until 1960, However, if
VOR/DME continue as part of the
overall “common system” CAA esti-
mates that 383 additional VOR/-
DME facilities will be required
through 1961 with a $49.7 million
establishment cost. If TACAN is
adopted an estimated 814 TACAN
units will be required through 1961.

»ILS—An additional 28 instru-
ment Landing Systems will be re-
quired through 1961. As of June 30,
1955, 170 were programmed, 1357
commissioned, 5 unassigned and 8
underway. New ILS will cost about
$11.4 million to establish.

» Other—Other equipment planned
that may provide additional busi-
ness for electronics manufacturers
includes INSACS or interstate air-
way communications systems and
OFACS, overseas-foreign aeronau-
tical communications stations.

Broadcasters Get Set
For 1956 Politics

Elaborate tv facilities
are planned by networks
for convention coverage

THREE tv networks will have tons
of equipment on hand for coverage
of the Republican National Conven-
tion in San Francisco Aug. 21-24
and the Democratic National Con-
vention in Chicago Aug. 138 to 20.

» ABC — American Broadcasting
plans to build two 14-room units,
one in San Francisco and one in
Chicago.

The network will use 25 cameras
in addition to five pool cameras.
ABC newsmen will be equipped
with portable tv cameras, two-way
communications sets and thirty
magnetic paging receivers will be
available. (ELECTRONICS, p 210,

{Continued on page 10)
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TRIPOLAR CRYSTAL DIODES

For your micrawave applications,

/ V.L... DIODES

For computer applications,

first diode to provide a simplified / very low impedance diode / IN77A PHOTODIODE
approach to front-end design in capable of high forward / Combines high ftivity with
broadband microwave circuitry. / conductance with excellent ombines fitgh sensitivity Wi

compact design. Covers the visible

tability and fastreco time.
& y veryfime spectrum and extends to the

/ infrared region.
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_ Low thermal resistance design / /
offers dissipation up to 4 watts \'
with heat sink. Current gain is ""GH. FREQUENCY TRANSISTORS /
as much as 3% times more than NP:.' ';:gh fquuency transistors built
comparable types. Both 30 and / to high standards °_f uniformity. Feature
40 volt versions are available. low collector capacitance and ease of / HIGH GAIN
/ neutralization in rf and if circuits. AUDIO TRANSISTORS
/ One of the standards for low frequency,
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high gain applications.
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Semiconductors

-—

created with
your product

in mMind

Each of these semiconductor develop-
ments was created to introduce im-
provements in the product you're
designing, whether it's a simple tran-
sistorized radio or a complex computer
system. Whether it calls for higher
transistor power ratings or faster diode
recovery time.

Since producing the first commer-
cially available germanium diode in

1942, Sylvania has maintained its semi-
conductor leadership by meeting the
needs of designers with imaginative,
new semiconductor applications.

Consult with Sylvania for your needs.
A new plant at Hillsboro, N. H. is
devoted exclusively to the manufacture
of semiconductors to provide you with
production quantities. Write for tech-
nical data.

v SYLVANIA

SyLvania ELECTRIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.

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

ATOMIC ENERGY

+ ELECTRONICS +«+ TELEVISION -

Want more information? Use post card on last page. 9
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Newsman for NBC-TV's convention cov-
erage holds experimental RCA trans-
ceiver, left, and a portable tv camera
powered by a pack on his back

June 1956). Three mobile units will
operate in each convention city.

» CBS—Approximately 22 tons of
equipment will be used by CBS to
cover the Chicago convention. It
will then be moved to San Fran-
cisco for the Republican convention.
High-speed computers, new two-
way radios weighing about 5
pounds each and a new tv camera
will be included in the equipment.

The network also hopes to have
Ampex video recorders available
for convention coverage. (ELEC-
TRONICS, p 7, May, 1956).

» NBC—Staffs at each convention
for NBC will number close to 400

persons. Three mobile units and_

over 40 cameras will be used at
each site. On the convention floors,
a team of reporters will be equipped
with two-way radios. Roving mo-
bile units and portable one-man
cameras will be used. Film units
equipped with high-speed develop-
ing equipment will be on the scene.

The network will use Porto-
Vision, portable tv receivers that
will enable politicians to see each
other by split-screen techniques
while they talk to each other. The
tv audience will have a view of the
conversation at the same time.
Hip pocket wire recorders with
tie-clasp microphones will also be
used.

10

FCC Actions

» Announced reception of 50 comments overwhelm-
ingly in favor of proposed unlimited remote control
for a-m and f-m stations. Present rules allow remote
control of non-directional a-m and f-m of 10 kw or
less.

> Stayed arc welding rules until further information
is available about the characteristics of radio-fre-
quency arc stabilizers that cause interference to com-
munications.

> Amended tv rules to permit operation of uhf trans-
lator stations in channels 70 to 83 to serve areaw
without good tv signals. Translators will pick up
programs from existing stations and rebrodcast them
with an effective 100 watts. More than one remotely
controlled translator can be used per program, but
each on a different channel with its own call letters.

» Created a Domestic Radio Facilities Division in the
Common Carrier Bureau to handle radio services and
facilities of domestic common carriers.

» Established the radio-frequency band 10,500 to
10,550 mc for land and mobile radio-positioning sta-
tions using c-w emission.

» Sought information to formulate rules for experi-
mental tropospheric over-the-horizon “scatter” as-
signments, which Commission believes may replace
or supplement conventional radio systems.

> Received Stromberg-Carlson petition to establish
selective radio paging service for certain industria!l
radio users.

» Deferred to Dec. 1 the requirement that field
intensity measurements of spurious radiation be
submitted with requests for equipment type ac-
ceptance.

Test Equipment Volume Triples

Value of shipments nears

> Types—Four types of test instru-

$190 million with oscillo-
scopes showing biggest gain

MANUFACTURERS of test equipment
for electrical, radio and communica-
tion circuits shipped over $188.1
million worth of products in 1954,
according to an advance report on
the 1954 Census of Manufacturers
by the Commerce Department. The
total represents more than a three-
fold increase over 1947 shipments
worth $54.8 million.

ments registered the largest percen-
tage gain in shipments during the
T-year period between 1947 and
1954. Oscilloscopes (high frequen-
cy types) rose from $766,000 to $7.0
million during the period, followed
by radio - frequency measuring
equipment which increased from
$1.8 million in 1947 to $13.7 million
in 1954. Electronic volt-ohm-milli-
ammeters registered a gain of $2.9
million in annual dollar volume of

(Continued on page 12)
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Sprague on request will provide you
with complete application engineering secvice
for optimum results
%, -in the use of electrolytic capacitors.

Sprague
LITTL-LYTICS®

g = W

for

transistor circuitry

T e

-4

HERE ARE THE SMALLEST aluminum electrolytic capacitors ever made
to Sprague’s rigid quality standards. Add to that their low leakage
current, high reliability, and moderate price, and you have a new
series of miniature electrolytic capacitors ideal for use in tran-
sistorized pocket radio receivers, wireless microphones, personal-
style wire recorders, and similar equipment.

Their ultra-low leakage current is particularly important for it
means minimum drain and long battery life when used in filtering

typical ratings applications across a battery, and excellent circuit performance

Cat. No.  30D6 30D16 when used in coupling applications.
WVDC | 6 | 6 Sprague Littl-Lytics are available in a full range of capacitance.
lr-— - ratings from 1 to 110 mf, and in standard working d-c voltages
uF 3 60 of 1, 3, 6, 10, 12, and 15. Sizes range from ¥"D x »4"L to %"D
Leakage x %"I:. Ma).(imum operating temperature of the new Type 30D
Corrent | 20 | 3.0 capacitors is 65°C.
(A Max.) Performance and size data on metal encased, hermetically sealed
. s ; Lictl-Lytics, in more ratings than ever before, are all provided in
Can D Vi Y NEW Engineering Bulletin 320A, available on letterhead request
Size | n J A A to the Technical Literature Section, Sprague Electric Company,

5> Marshall Street, North Adams, Massachusetts.
% Trademark

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT,
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shipments, going from $723,000 in
1947 to $3.6 million in 1954. Signal
generator shipments rose from $3.7
million to $15.1 million.

» Leaders—Shipments for five
types of test equipment exceeded
$10 million in 1954, according to the
Census. They are engine analyzers
and auxiliary equipment, $23.1 mil-
lion; oscilloscopes and oscillographs
other than high-frequency types,
$16.4 million; signal generators,
$15.1  million; radio-frequency
measuring equipment $13.7 million;
parts for test equipment sold sepa-
rately, $11.3 million,

» Other—Volume of shipments for
other types of test equipment listed
in the Census breakdown in order
of value is as follows: microwave
test equipment $8.4 million; oscil-
loscopes (high-frequency types),
$7.0 million; receiving tube testers,
$5.8 million; electrical volt-ohm-
milliammeters, $4.4 million; elec-
tronic volt-ohm-milliammeters, $3.6
million; resistor, capacitor and in-
ductor measuring equipment, $3.2
million; broadcast transmitter test
equipment, $1.6 million.

Overall volume of shipments for
other types of test equipment not
listed in the breakdown totaled

$73.7 million.

Hot Tube Made
For Automatic Circuits

ONE of a new series, the Eimac cera-
mic receiving tube shown in the photo-
graph is being made as a dua! triode
and pentode. Such a tube can withstand
15-g acceleration at frequencies up to
2,000 cycles. The tube is undamaged
at envelope temperatures up to 300 C.
Electrical terminals in the form of flat
tabs facilitate incorporation of the
tube as part of automatically produced
circuit modules

12

RADAR hanging from stanchion, left, detects cars approaching intersection and
sends count to computer, right, that controls traffic lights when . . .

Tubes Clear Highway Traffic Jams

Traffic control systems
range from downtown grids
to isolated intersections

WITH nearly 62 million registered
motor vehicles and new ones rolling
off the assembly lines at about nine
million annually, traffic congestion
has become a serious problem. Engi-
neers working towards more effi-
cient handling of highway traffic
are getting help from electronic de-
vices including radar and com-
puters.

» Vehicle Detection — One way to
count cars approaching an intersec-
tion is an overhead doppler radar
set about the size of a wastepaper
basket. Its cone-shaped beam covers
one approach. The set emits a pulse
each time a vehicle passes through
the beam.

Other ways to detect approaching
vehicles are pressure or magnetic
detectors set in the road. Some en-
gineers prefer radar because it does
not require digging up the pave-
ment when it is installed.

» Computers—Pulses from the
vehicle detectors go to preset coun-
ters that establish the traffic-signal
cycle. At the traffic signal, electron
tubes control the green-amber-red
light cycle.

At so-called semiactuated inter-
sections, two detectors on side-road
approaches count vehicles while the
traffic signal is set to favor traffic
on the arterial highway. At fully

actuated intersections four or more
detectors count vehicles approach-
ing in all directions and allocate
green time on the traffic signal to
favor the heaviest traffic flow. It
costs from $3,000 to $15,000 to con-
trol an intersection depending upon
the equipment required and the
problems arising in installing cables
and detectors.

» Master Control—In downtown
areas master units controlling many
lights automatically set up signal
patterns to favor the heaviest traf-
fic flow. In Philadelphia, for exam-
ple, there will be five master units.
On Broad St., three units will con-
trol about 60 intersections.
Baltimore plans to control more
than 300 intersections. About two
dozen cities including Atlanta, Den-
ver, Houston, Los Angeles and New
Orleans have some form of elec-
tronic traffic signal control. In five
yvears, an estimated 1,000 cities will
have electronic control systems.
The radar detector and master
control unit shown are made by
Eastern Industries, Norwalk, Conn.

» Speed Control—Doppler radar is
doing a big job helping police tag
speeders. About 1,500 units are in
use.

Another application is a radar
unit installed on Connecticut’s Mer-
ritt Parkway that tells officers at
State Police headquarters the speed
of vehicles passing the monitor. Po-

lice can thus foretell impending con-
(Continued on page 14)
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COMPARATOR-CHECKED

to insure precision parts

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

Write for a copy of Bulletin PC-109

Contains essential data on processing, control methods,

applications, types, sizes, suggested use frequencies,

etc. of Arnold iron powder cores.

ADDRESS DEPT. E-67
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IRON POWDER CORES

to meet your highest requirements

* for QUALTY
Y For OMEMTONAL ACcHACY

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

il

WSW 6044

rTHE ARNOLD FNGINEERING (COMPANY

| SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
<

General Office & Plant: Marengo, lHllinois
DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.
| S o5 angeles: 3450 Wilshire Bivd

t
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Antenna on fire chief's car controls
traffic signals

gestion, get to the scene and get
traffic moving again.

» Emergency Vehicles—The device
shown in the photograph allows
emergency vehicles to turn traffic
signals red on side roads while
speeding along a highway. The
antennas radiate a 200-ft beam.
Made by Standard Coil Products,
the equipment consists of a trans-
mitter in the vehicle and receiver
in each traffic-signal control box.

“Business Failures
Up In Electronics

Slight increase in number
of failures is offset by
decrease in total liabilities

DURING the year ending in April, 29
manufacturers of electronic equip-
ment or products failed in business
compared with 26 in the previous
vear. Total liabilities of the 29 com-
panies were approximately $11,055,-
000 as against $14,460,000 for the
26 firms a year ago, according to
RETMA’s credit committee.

» Types—Twenty of the troubled
companies are continuing in busi-
ness under the supervision of credi-
tors’ committees and nine have gone
out of business completely with lit-
tle or no recovery to creditors.

Seventeen of the firms were pro-
ducers of components; eight were
manufacturers of electronic equip-
ment; two manufactured phono-
graphs; one produced recorders,
and one manufactured electronic or-
gans.

14

Electronics Aids Weather Bureau

Radar for hurricane and tornado
warning grows as $10 million
is programmed for more equip-
ment

HURRICANE season which started in
June and reaches its height in Sep-
tember will be under closer watch
this year than ever before. The U.S,
Weather Bureau now has 42 radar
units in operation in the U. 8. repre-
senting an investment of nearly
$500,000.

Two years ago the Bureau had 22
radar units in operation mainly for
use in a tornado picket line in Texas
where a line of 14 radar units was
established.

» Equipment—D>Most radars now
operating are APS 2 or 13 surplus
radars turned over to the Bureau
by the military. With the units a
range of 200 miles is possible.
Soon, however, the Weather Bu-
reau will have new radar units es-
pecially designed for its use. Bids
are being received for the units
which will range in price from
$100,000 to $250,000. A contract

will be let socn covering about 36
units. The Bureau hopes eventu-
ally to have approximately 100 ra-
dars in operation throughout the
country for storm coverage,

1ts overall equipment buying pro-
gram calls for the expenditure of
some $10 million through 1959 of
which about $2.5 million has al-
ready been approved. A large per-
centage of the total amount will be
used for electronics including the
new weather radars, automatic visi-
bility equipment and automatic ceil-
ing cloud height recorders of which
more than 100 are planned.

» Computers—For the past year the
Weather Bureau, in conjunction
with the Air Force and Navy, has
been using an electronic computer
for weather predictions. Ultimate-
ly the Bureau hopes to extend its
use to tie in with automatic weather
observers (ELECTRONI"S, p 196,
May ’56) which will obtain the
weather information, transfer it by
teletype to a central point where the
information will be converted to
punched cards for compilation and
analysis.

Computer, radar and radio vans, left to right, can go by plane as . . .

Air Force Gets New Radar System

ELECTRONIC close-support ground

guidance radar system, designed
and built by Reeves Instrument
Corp., subsidiary of Dynamics
Corp. of America, at a cost of about
$40 million, has been delivered to
the Air Force.

» Parts—The system, designated
MSQ-1A Close-Support Control Set,
consists of three basic vans: radar,
computer and communications. The
radar tracks friendly aircraft and
furnishes continuous data to the

{Continued on page 16)
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'f revolutionary development
invacuums .. ......

SINCE 1650 A. D.

CONTINUOUS ALL-METAL
VACULM PATH FRCM 2ORT

THROUGH DIFFUSION PUMP
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The Magdeburg Hemispheres Test was the first
demonstration of creating a vacuum. That was
in 1650 over 300 years ago . . . today
Kahle has demonstrated a revolutionary new
concept in vacuum . . . Q valve-less rotary
Exhaust Machine.
This rapid-speed, rotary-in-line, automaric Ex-
haust Machine feotures a continuous al -metal
vacuum path from port through diffusion pump
completely eliminates the conveqtionai
slide valve . . . individual automatic leak de-
tector and shut-off valve on each pot . . .
water cooled compression chucks are auto-
matically operated . . . automatic cipping
torch and automatic tubulation remover are
also employed.
Ultra-high vacuum is achieved with the unique
design aond rugged construction of Kahle's
automatic Exhaust Machine. Ideal for exhaust-
ing cathode ray tubes, transmitting tubes, re-
ceiving tubes, x-ray tubes, and all other high-
reliability types. L
The type Machine illustrated is one of a wide
d selection of sizes and ranges available at Kahle,

Write today for valuable

File Folder containing iy
complete specifications

and information.

ENGINEERING COMPANY 1310 SEVENTH STREET NORKTH BERGEN, N. J.

Rotary Exheust Machinz #2094

DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR Al.. NDUSTRIA_ OPERATIONS
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computer van for evaluation.

The computer analyzes, inter-
prets and issues all necessary com-
mand instructions for tactical guid-
ance of the aircraft. It also provides
a continuous plot of the location

of any and all airborne weapon
systems.

Proper functioning of the system
can be checked by a series of built-
in automatic test problems and test
operations.

Tube Testers Invade Supermarkets

Test-them-yourself stands
in 12,000 stores become
factor in tube sales

MANUFACTURERS of tube testers of
the special quick-setup type have
sold a total of 12,000 units, close to
$3 million worth, since 1953. The
testers go into supermarkets, drug-
stores and hardware stores for use
by customers, and often get the
same rough treatment as pinball
machines.

» Acceptance — Though looked
upon by many as a fad, the business
has taken hold solidly in the
west, southwest and southeast. In
some areas it accounts for up to 50
percent of all replacement tube
sales. The estimated national aver-
age of self-service replacement tube
sales is around 10 percent.

» Techniques—Special testers on
floor stands, foolproof and easy to
operate, are installed in stores with-
out charge by route operators. A
favored location is near the liquor
counter in a grocery store, because
there is usually a clerk to assist
with tests and unlock the tube stor-
age rack in the tester base. Some
setups carry as many as 125 dif-
ferent tube types. Tubes are
checked out and paid for along with
groceries.

A location is usually serviced
once a week by the owner of the
tester. Although many tester routes
are owned by parts jobbers and
radio servicemen, the majority are
owned by pinball and jukebox route
operators.

» Profits—Testers cost from un-
der $200 to around $350. In the
best southern California locations,
monthly sales can run as high as
$1,000 per tester, with average
monthly sales per tester hitting
$350. The national average of

16

supermarket tube sales is reported
to be about $70 per month per out-
let.

A consignment contract between
the store and the route operator
usually gives the location around
25 percent of gross sales. Even with
this, the monthly return on the op-
erator’s investment runs 15 to 20
percent. After half a year or so,
a well-developed route can be sold
at profit of 100 to 200 percent, taxed
at capital gain rates.

» Manufacturers — Firms making
special tube testers for this market
include American Scientific Devel-
opment Co. of Ft. Atkinson, Wis.
and U-Test-M Mfg. Co. of Mil-
waukee. Initial response to units
installed in 1958 in Milwaukee was
slow, partly because of antagonism

S PO e la—
u-test-m

Typical grocery supermarket installa-
tion. Multiple sockets minimize control
settings needed for test

of local servicemen and tube job-
bers, but sales picked up in 1954.

Largely resigned to sharing tube
sales profits, servicemen in some
areas pay as much as $20 a month
for the privilege of painting their
name on the tester door to get the
repair business when a new tube
won’t fix the set.

New video film recorder enters market
as . . .

Bright Future Seen for
Kinescope Recorders

Announcement of video-tape
recorder does not appreciably
affect film-recorder market

No sLUMP in sales of video film
recorders is anticipated because of
a recently announced video tape
recorder according to a spokesman
for General Precision Laboratory,
a supplier of kinescope recording
equipment.

» Prices—Ampex is taking orders
for its vtr at $45,000 a unit. Film
recorders with optical sound tracks
are quoted by GPL at $23,000 and
with magnetic-sound-track units
for as low as $19,700.

» Other Companies — Most re-
cently, Univox Eastern made a bid
for part of the film recorder mar-
ket. It is taking orders for a kine-
scope recorder (see photo). The
equipment consists of two units
which can be transported, and set-
up for operation within a few min-
utes. Current price is $25,000.

(Continued on page 20)
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COURTE3SY GENERAL ELECTRIZ €C

.. .it's G-R Type 970 Potentiometers
® where performance and reliability count

The recently announced Carboloy Machinability Computer
promises to make the life of the tool engineer much less compli-
cated. This compact instrument provides quick, simple answers
to specific metal-cutting problems. Seventeen variables, including
cutting speed, depth of cut, tool life, feed, metal removal rate and
horsepower, can be determined accurately through use of the
Computer.

Every part and component built into this ‘““machining com-
puter” had to meet stringent electrical-performance standards.
In particular, General Electric engineers had to be certain that
all known quantities would be correctly conveyed to the com-
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MILLIONS OF TRANSISTORS with
BILLIONS OF HOURS OF SERVICE

RAYTHEON LOW FREQUENCY TRANSISTORS

far more in use than any other make
A Solid Foundation for Confidence when you Specify

TRANSISTORS

Raytheon Transistors offer you the superior electrical performance, relia-
bility and mass production advantages of Raytheon’s fusion-alloy process.

MAXIMUM JUNCTION TEMPERATURE 150°C.

Want more information? Use post card on last page.

_Temperature Rise (free air) 0.50°C/mwW

Collector . 8 CBase \ rI‘VI;;x. ;élpha
Si itt req.
Type Dwg. fel Meg. Cutoff Cutrent Resistance Ampl. Faclor Catof
ohms HA mA ohms Factor db mec.
2N63 A —6 2.0 6 ~1.0 350 22 25 0.6
2N64 A —6 2.0 6 —-1.0 700 45 22 0.8
2N65 A —6 2.0 6 -1.0 1500 S0 20 1.2
2N106 A —1.5 1.0 6 -0.5 700 45 12 0.8
2N130 B -6 2.0 6 —-1.0 350 22 25 0.6
2N131 B —6 2.0 6 —1.0 700 45 22 0.8
2N132 B —6 2.0 6 —-1.0 1500 S0 20 1.2
2N133% B —1.5 1.0 6 —0.5 700 45 6 0.8_
T2N133 with new max. noisc tactor limit of only 6 db
RAYTHEON RF TRANSISTORS FOR RADIO RECEIVERS
Gain
Size Collector Extrinsic Base Alpha (Maximum Gain
Type Dw Base Current Freg. Collector Availabie) (Useful) | Converter
e Volts Cutoff Resis. Ampl. Cutoff Capacity at 455 KC | at 455 KC Gain
.y Ohms Factor Mc puf db db db
2N111 A -6 1 50 25 3 1246 22
2N112 A —6 1 55 30 5 12+6 25
*CK766 A -6 1 60 45 10 1246 27
*2N111A A —6 1 50 25 3 1242 33 28
*2N112A A -6 1 55 30 5 1242 36 29
*CKT766A A -6 1 60 45 10 1242 38 30
RAYTHEON AUDIO OUTPUT TRANSISTORS
Power Dissipation Coefficient
Size Collector . Push-Puil Pair Class A
Type Dwg Emitter - . Strapped -
. Volts Cutoff | Current Gain % In Air to Chassis Gain %
A mA db Distortion °/mw °/mw db Distortion
-1 2N138 B 9 6 1 28 (100 mw) 6 0.45 0.20 30 (10 mw) 7
*CK751 C 9 6 1 24 (500 mw) 8 —_ 0.18 23 (50 mw) 9
RAYTHEON COMPUTER TRANSISTORS
Grounded Emitter Switching
L Iy, =—1lmal, = —20ma Saturation
Type: Size Collector . Extrinsic Base Alpha - Resistance
yp Dwg. Emitter Base Current Freq. Collector Rise Storage Decay | I; = —20ma
Volts Cutoff Current Resis. Ampl. Cutoff Capacity Time Time Time |Ip = —~1.5 ma
pA mA ohms Factor Mc yn pSec pSec pSec ohms
2N113 A —6 1 -1 65 45 10 12 0.1 0.6 0.15 25
2N114 A —6 1 -1 75 75 20 12 0.05 0.7 0.10 25
. RAYTHEON SYMMETRICAL TYPE TRANSISTORS
Base Base Saturation
size Collector ) Current Current Alpha Alpha Impedance
Type D Emitter Ampl. Ampl. freq. Freg. Ip=—1ma
WE- Volts Cutoff Current Factor Factor** Cutoff Cutoff** I;=—10ma
uA mA (Min.) (Min.) KC KC chms
1*CK870 | A —6 6 -1 10 10 500 500 6
*CK871| A -6 6 =il 15 15 600 600 6
**Emitter and Collector interchanged. MAXIMUM JUNCTION TEMPERATURE FOR GERMANIUM TRANSISTORS, LISTED ABOVE, 85°C.
Y *New type
Reverse Current at —20v Base Collector Noise Collector | Alpha Freq.
Type | Size Collector Emitter Beta Resistance Resistance Factor Capacity Cutoff
wg. | »A (max.) | pA (max.) ohms kilohms | db (max.) af KC
CK790| A 0.2 0.z 14 | 17200 500 | 30 30 400
CK791 A 0.2 0.2 24 1400 500 30 o 600
CK793| A 0.2 0.2 16 1300 500 15 30 500
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such popularity MUST be deserved!

Not only on the breadboard but in the field

the preference is for

FLAT PRESS

RELIABLE SUBMINIATURE TUBES

More Flat Press Subminiatures are on the job than button types.

HERE'S WHY:
Flat Press is the seal of reliability
Glass to metal seal is longer

Glass is heated only once

— reduced glass strain
— no lead burning

No harmful electrolysis — Raytheon Reliable Flat Press Sub-
miniatures are life tested at 220° C minimum
bulb temperature.

Flexible leads are tinned right up to the glass seal — socketed
without strain on the glass.

In-line leads with flat press — the ideal combination for

— avtomation

— printed circuits

— easier socketing

— faster, neater wiring

Raytheon’s Flat Press Subminiature construction is backed by
seventeen years of manufacturing experience during which
many millions of Flat Press Tubes have been made.

Reliability. Only one glass failure per six million tube hours,
based on quality control tests of 4200 tubes operated for
10,000 hours each.

ALL THIS

PLUS

TLC

...Raytheon Reliable Subminiature Tubes are now adding
that priceless ingredient T L C.

mig. co.
l’!qos(o‘n Ho’we Oﬂieeé l55 |Chagel;ssotd
ewton, Mass. - Blgelow 4-
5 P E c I A L T u B E D I Vl s . o “ lF_‘or oppc;)lii;uﬁon information write or call the
ome ice or:

RELIABLE MINIATURE AND SUBMINIATURE TUBES - VOLTAGE REFERENCE TURES i ks 488, il ve, PLaza 9-3900

YOLTAGE REGULATOR TUBES . PENCIL TUBES - HUCLEONIC TUBES Chiaga: 9501 Grarel e, Franklin Park, TUxedo 9-5400
Los Angeles: 72 S. La Erea Ave, WEbster 8-2851
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EARTHQUAKE Ernie, left, is the name given to Northrop Aircraft’s new electronic
shaker (arrow). Robot like device, right, is used at GE to simulate desert heat and g.are
as . . .

Environment Creates Big Business

More companies buy equipment
to meet new extremes in
operating conditions

EVER increasing military require-
ments for electronic equipment that
will operate within even wider
limits of heat, temperature, hu-
midity, pressure, and other climatic
and operating conditions, have
boosted the importance of environ-
mental test equipment to the indus-
try.

» Contracts — Nearly every elec-
tronics firm holding military con-
tracts has environmental testing
equipment available. One of the
largest companies in the environ-
mental field estimates that electron-
ics firms, alone, account for about
$10 million in equipment sales a
year,

» Equipment—Depending on the
units, many of which are custom
made, prices range anywhere from
$1,000 to $150,000 per system. Size
of the units range from one cu ft
dry ice chambers to walk-in rooms,
and giant facilities, such as those
at an Air Force base where an air-
craft hangar has been set up for
environmental testing of complete
aircraft.

» Range—Whereas the temperature
range for much equipment was

20

from —100 to 350 F, today the
range may go from —150 to 500 F,
and up to 1,000 C in some special
installations.

Temperature and altitude cham-
bers are the biggest sellers but com-
panies supply equipment for nearly
every condition, including baths,
sand and dust, explosions, fungus,
fog and vibration.

» Firms — There are about two
dozen companies that manufacture
environmental equipment, accord-
ing to the Environmental Equip-
ment Institute, although about 15
companies do the bulk of the busi-
ness. In addition, a number of elec-
tronics manufacturers build their
own equipment. But as specifica-
tions and requirements increase,
more firms are buying ready-made
equipment.

» Product—General Dynamics and
Consolidated Electrodynamics have
set an agreement in which Consoli-
dated will manufacture and market
Convair’s dynamic shock-testing
machine. The device simulates
shock experienced by equipment in
actual use. It is capable of apply-
ing widely varying accelerating and
decelerating forces for controlled
periods of time. It will be used in
shock-testing electronic equipment
for missile and aircraft applica-
tions. The cylindrical device is no

larger than a golf-bag, whereas
drop towers now used for shock
tests require much more space.

A new midget shake-test device
has been developed by Northrop
Aircraft. Less than one cubic foot in
size, the device can apply a force
of 55 g’s to guided missile electronic
components weighing more than
1,000 pounds. It produces vibrations
ranging from 5 to 600 cps. Prime
mover is a vibration exciter com-
posed of the two-stage electrohy-
draulic servo valve and the hydrau-
lic system. An amplifier-like exciter
transmits electronic impulses to the
valve’s pilot spool. This controls the
movements of the piston rod to
shake the specimen.

RESEARCH of petroleum is aided by
RCA unit at Atlantic Refining as . . .

Electron Microscopes
Keep Gaining

Applications widen as industrial
and biological research
activities increase

BETWEEN 1,000 and 1,200 electron
microscopes are in use throughout
the world.

» Market—RCA estimates that it
has produced about 600 units. Many
have been manufactured abroad.
About two dozen foreign firms are
active.

. Countries in which the devices
(Continued on page 22)
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BARRY ADDS
NEW WEST COAST
FAGILITY

Occupies Plant in Burbank

With its purchase of all physical assets
of the United States Sheet Metal Prod-
ucts Company in Burbank, California,
Barry Controls Incorporated estab-
lishes a Western Division for improved
service to the aircraft and missile in-
dustry. Operations of the Western Di-
vision will include an engineering
design section, a shock and vibration

test laboratory, a model shop, and |

production of special designs.

The metal-working facilities of this
plant will be used to produce proto-
types of vibration-isolating mounting
bases and for short-run production of
special mounting bases. Stocks of
standard isolators will also be main-
tained here. Barry’s present West
Coast enginecring office will become
part of the engineering section of the
Western Division.

With the availability of on-the-spot
engineering consultation and local
model-shop facilities, design and de-
velopment of complex mounting sys-
tems for missiles and jet aircraft will
be speeded and valuable lead-time
gained for production of prototypes.

CHIVERS T0 HEAD

e

WESTERN DIVISION

(F

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

ELECTRONICS — July, 1956

Here's ALL-ANGL Reliability

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

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

know which way is up.

That’s why ALL-ANGL Barry Mounts are chosen to
protect the delicate sensing relays in the interlock assembly
for this vital instrument. Close-tolerance operation in all
attitudes demands the certain isolation of vibration —
assured by ALL-ANGL Barry Mounts.

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

F-100 Super Sabre
photo courtesy of Morth
American Aviation, Inc.

When your problem is protection through all flight attitudes, your
answer is ALL-ANGL Barry Mounts. Write for Data Sheet #56-01
giving detailed information. For recommendations on specific problems,

call your nearest Barry Sales Representative.

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

BARRY

(BARRY BB WOUNT

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

CONTROLS

INCORPODRATED

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page. 21
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are produced include Holland,
Switzerland, France, Sweden, Ger-
many, Great Britain and Japan.
There are some 12 or 13 different
brands of electron microscopes
made in Japan. Russia claims that
it has several models available,

Industrial and biological research
represent large markets for elec-
tron microscopes. More than 20
companies in the chemical and
processing field have installed the
devices. The petroleum and rail-
road fields also rank high in im-
portance along with the metal
fabricators and industrial research
institutes.

» Use—Atlantic Refining Co. re-
cently installed an RCA unit at its
research labs. It is being used in re-
search and development of lubricat-
ing greases, waxes and catalysts.
According to Atlantic, grease tech-
nology is being advanced by elec-
tron microscopic study of the ef-

fects of processing variables such
as composition, temperature and
degree of mechanical work on the
structure and quality of greases.

The electron microscope played a
part in the development of the Salk
polio vaccine. It is capable of mak-
ing polio virus visible. It is also
aiding law-enforcement agencies.
With the device it is said to be pos-
sible to detect the origin of incen-
diary material.

» Power—Early electron micro-
scopes provided direct magnifica-
tion of about 20,000 diameters.

North American Philips and
Seimens & Halske have models that
provide direct magnification up to
100,000 diameters. With photo-
graphic enlargement, useful mag-
nification can be extended up to
300,000 diameters.

Prices range from about $9,000
to $45,000, depending on power and
auxiliary services.

Wire Makers Size Up Future

Communications equipment ac-
counts for high volume but

printed circuits are gaining

WIRE and cable for communications,
ranging from wire used in radio and
tv sets to railroad signal wire and
coaxial cable, account for over 20
percent of the total value of insu-
lated wire and cable produced in the
U. S. An estimated $1.5 billion
worth of insulated wire and cable
was produced and shipped last year
with between $300 million and $400
million dollars worth going for
communications equipment. In 1953
communications wire and cable
shipments totaled about $300 mil-
lion.

» Sets—Radio and tv set makers
have been major markets for some
wire manufacturers. About 20
companies are members of RET-
MA’s wire section.

Last year an estimated 400 mil-
lion feet of wire, mainly Awg. No.
18, 20 and 22, were used in tv sets.
At current prices this represents
about $2 million. Add to this, wire

22

used in 14 million radios, computers
and military equipment.

» Insulation—According to a 1955
survey by the Department of Agri-
culture, the communications wire in-
dustry purchased 72 million pounds
of plastics material, 35.5 million
pounds of paper, 28 million pounds
of rubber, 9.6 million pounds of
cotton and about 5 million pounds
of acetate, asbestos and fibrous
glass.

» Printed Circuits—Increasing use
of printed circuits has cut the vol-
ume of hookup wire sold for elec-
tronies. This year an estimated 70
percent of all radios will use print-
ed circuit boards and some 6 mil-
lion sq ft of printed circuit boards
will be produced for tv sets. In all, a
total of 8 million sq ft of printed
circuit board may be produced in
1956,

RCA’s new color and monochrome
sets will use up to six printed cir-
cuit boards in each chassis. In the
new color sets from 80 to 90 per-
cent of the circuits are on printed
circuit boards compared to about 20
percent in previous color sets.

Control board of new nuclear reactor for
industrial research is inspected as . . .

Industry Gets Private
Nuclear Reactor

Unit for industrial research
goes into operation at Armour
Research Foundation

PRIVATE nuclear reactor for indus-
trial research goes into operation
at a new $1.2 million physics
and electrical engineering re-
search building being constructed
by Armour Research Foundation of
the Illinois Institute of Technology
in Chicago. It was built by Atomics
International, a division of North
American Aviation. The reactor is
a neutron and gamma source and is
not intended for the generation of
electrical power, nor for research
on reactors themselves.

» Use—Probably the most fre-
quent use of the ARF research re-
actor will be in the production of
radioactive samples. The reactor
makes possible, structure analysis
potentially more powerful than the
standard x-ray diffraction tech-
niques.

» Electronics — The instrumenta-
tion consists of circuits which mon-
itor reactor power and the perform-
ance of the gas-handling and cooling
system. There is provision for
area radiation monitoring and sim-
ilar instrumentation.

» Firms — Twenty-four industrial
companies are participating in the
nuclear reactor research program

{Continued on page 24)
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EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic
location equipment at G.E. began in 1935 when this first system,
with an output of 1% watts, located planes up to five miles away.

NP N [
IN USE TODAY, this huge nodding height finder was designed and

developed by General Electric to be used with powerful search radar
systems and is a major contribution to long-range aircraft location.

How G.E.'s 20-year antenna hackground can
help make your radar system more effective

6 examples show experience in all areas of land- and ship-based antenna work

To give you an outstanding source for reliable, precision
radar antenna equipment, General Electric backs modern
facilities with the know-how that comes from many years of
research, engineering, and manufacturing experience.

For example, early research in electronic location equipment
at G.E. began in 1935 and engineering and manufacturing
experience includes these six major areas:

1. Stabilized bases to compensate for ship pitch and roll
were built in large quantity with Navy antennas in World
War II.

2. Small, portable systems for weather balloon tracking
were developed and produced for the Army and Navy in 1948.
3. Powerful heightfinding antenna, FPS-6XW1, de-
veloped by G.E. for USAF in 1949, was an advancement
in long-range detection.

4. Giant shipboard search antenna, largest in use
today, was G-E developed and produced for Navy early-
warning ships.

5. Long-range search antennas (FPS-7) were designed
and built by G.E. using advanced construction techniques

Progress [s Ouvr Most Important Prodvct

6. One of the first combination antennas (allows both
search and elevation detection), the Navy’s SPS-8 was
designed and produced to give a precise beam pattern.

This extensive background enables clearer perception of
special engineering and manufacturing problems. It is the
element that helps give G-E precision antenna equipment the
efficiency and reliability to help make your radar system
more effective. For more information, contact your G-E
Apparatus Sales Office or use coupon below.

Muail to: General Electric Company, Section J223-2
Schenectady 5, N. Y.
Please send me these two bulletins:
GEA-6279, Radar Antennas, Mounts, Components, and Acces-
sories
GED-2494, G.E.’s Naval Ordnance Department Offers Complete
Engineering and Manufacturing Services

[J For immediate project. [J For reference only.

Position. . . . .
Organization .
Address. . . .. .. .
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INDUSTRY REPORT — Continued

at ARF. At least six of the firms
are active in the electronics field.
Each firm is contributing $20,000
toward the construction and initial
operation of the $700,000 reactor

facility. ARF is providing the re-
maining funds. The companies will
share in the benefits of a three-year
program aimed at the application
of atomics to industrial problems.

TV Industry Pushes Color

More tv broadcasters add
color facilities. Two color set
makers break $500 prices

NUMBER of tv stations that get net-
work color service over Bell Sys-
tem facilities reached 203 stations
in 141 cities as of June 1. At the
beginning of the year only 190 sta-
tions in 101 cities had the facilities
available. At the end of 1954, AT&T
cross-country tv routes had been re-
engineered to carry color to 139 sta-
tions in 101 cities.

CBS reports that it now has 117
stations equipped to rebroadcast its
color shows. It has 32 stations
equipped with color slide equipment,
30 with color film equipment and 8
with color film, slide and studio
equipment,.

At the beginning of the year 32
NBC affiliates had slide-film equip-
ment and 11 were fully equipped
for originating live color shows. The

network is surveying its stations
for an up-to-date picture of its color
facilities.

ABC still holds to its announced
policy of not equipping its owned
stations for color until color set
circulation is sufficient.

» Expansion—CBS is expanding its
color facilities on the West Coast.
It is adding two color studios to its
tv city in Hollywood and converting
an existing studio for color tv. The
net now has four color studios in
Hollywood.

» Sets—Admiral and RCA, have
broken the $500 color tv price bar-
rier with new color tv table models
for the fall market. Admiral’s set
will sell for $499.95. RCA has es-
tablished a price of $495 for its
model. It is expected that nearly
every major tv set manufacturer
will have color tv in new fall lines
and that some will also offer sets
below $500.

Industrial TV Inspects Reactors

1

...l._\..

Interiors of nuclear reactors at England’s Calder Hall atomic power station are
inspected by special industrial-tv camera made by Pye, Ltd. Shown with its
stainless-steel casing removed, camera has remotely controlled rotatable
mirror that permits all-around viewing and four small bulbs at front that pro-
vide sole source of illumination. A similar camera is made by Grundig-
Radio-Werke of Bavaria for boiler inspection. Only 47 mm in diameter and
150 mm long, the camera is blown by compressed air through steam pipes and

smoke flues

24

Noise Measuring Gear
Has Brisk Sales

Eight-year period produces
seven-fold sales increase.

Future looks even brighter

IN the past five years noise has
been recognized at a deterrent to
efficient output and a possible cause
of impaired hearing. Some states
have laws making impairment of
hearing subject to workmen’s com-
pensation procedures. Such cases
are increasing. In Wisconsin during
1953, 381 workers received a total
of $650,373 as compensation for
impaired hearing caused by indus-
trial noise.

» Sales — Noise-measuring equip-
ment sales including sound-level
meters, audiometers and related
equipment have soared from about
$700,000 in 1947 to over $3,000,000
in 1955. Sales of one sound-level
meter are more than 20 percent
above those for a similar period
last year.

Prices of noise-measuring equip-
ment range from $900 to $1,100
while audiometers are available
from $350 to $700.

» Latest—Combining the functions
of sound-level meter, octave-band
analyzer and narrow-band analyz-
er, the Soundscope, made by Mine
Safety Appliances Co., Pittsburgh,
Pa., is a self-contained portable
unit.

It can measure from 24 to 150 db
and filters the noise into any of
eight octave-bands covering the fre-
quency range of 75 to 19,200 cps.

Financial Roundup
First quarter earnings for
many firms in the industry
were lower than in 1955

NET income of 25 firms in the radio-
tv electrical equipment field for the
first quarter of 1956 is off 31 per-
cent from the first three months of
1955 and 32 percent from the
last quarter of 1955 according to

a survey by the First National City
(Continved on page 26)
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VARIABLE
CAPACITORS. ..

“BFC” butterfly-type ca-
pacitor with isolated
rotor, very law minimum
capacity and low induct.
ance. Far YHF applica-
tions as series capacitor
with no rotor connection.

“HFA Similar to “HF*
modet, but with larger air
gops for higher breok-
down ratings. Used fas
high-frequency, low-
power transmitting. Alsc
available as dual unit.

RAMMARLYND-

@ Send fer your copy of Bulletin E 756
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“MAC” Llow minimem co-
pac#y and very low in-
ductonce. Ideal for VHF-
UHF applications. De-
sigred for use in minio-
turization. Also ovailable
as butterfly type
“MACBF”.

s

MLZ~ Designed for maxi-
mum versatility in mount.
ings. connections and co-
pozity characteristics.
Rofor stop permits 180°
clockwise rotaticn with
increosing copocity. Also
available as dual unit,

o,/

“APC"” A compact, high
quality air dielectric trim-
mer. Extremely high re-
sistance to temperature
changes, moisture and
vibration.

“RMC* Similar to “MC-8"
but feoturing extra rigid
design. Heavy frame of
aluminum tie rads and
end plates.

“MAPC” A scaled dawn
version of the “"APC’. De-
signed to fill the needs
of miniaturization. Suit-
able for YHF use.

“HF* A high frequency
design featuring extro
long sleeve bearing ond
positive contact nickel-
plated phosphor bronze
wiper. Also available as
a dual unit.

“NZ*” Compact transmit-
ting nevtralizing capaci-
tor designed for easy and
accurate adjustment. long
teokage paths to ground
from both rotor and
stator.

VU’ Permits use of
*fumped constant” cir-
cvits up to 500 MC. Two
sections in series elimi-
nate rotor wiper. Pyrex
glass ball bearings elimi-
nate noise from usdal
metal-ta-metol bearings.

For commercial, military and industrial applications,

you just can’t beat Hammarlund Variable Capacitors for
uniformly high quality design, materials and workmanship.

The capacitors illustrated here are just a small representative
portion of the complete Hammarlund line. In addition to stock
designs, Hammarlund offers you unparalleled variable capacitor
know-how in development, design and production.

Whatever your nceds, when it comes to special or standard
variable capacitors, naturally, come to Hammarlund.

HAMMARLUND MANUFACTURING COMPANY, INC.

460 West 34th Street, New York 1, N. Y.

Want more information? Use post card on last page.
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Bank of New York. Total net profit
in the first quarter was $55.2 mil-
lion compared to $80.6 million in the
first quarter of last year and $81.0
million in the fourth quarter of
1955.

Following are the net profit re-
ports of companies in the electron-
ics field, as reported in the past
month for the fiscal periods indi-
cated plus a roundup of security
transactions:

Company lQNet Profits
56 55
\n’g Electronics ’ 1953
............ $82,216 1,
Am Cable & Radio $81,408
............ 318,977 211,446
-\mphenol 3m ... 262,985 204,451
Beckman Inst. 9m 1,144,888 872,082
Clevite 83m ....... 738 000 1,175,000
Du Mont 8m..... 79,000 27,000
A. Edison 3m. 382,575 320,457
z lectré)nglc Eng. 3m 20,781 14,942
arret 9m ...... 3,410,81
Gen. Prec. Equip. 0 S
dm ..o, 346,973 961,986
Hoffmann 3m .... 467,994 309,996
Magnavox 9m . .. 2,639,000 2,110,000
Minn. Mining 3m. 8,632,518 7,452,172
Motorola 3m .. ... 2,012,876 2,153,038
Olympic 3m ..... 159,464 82,631
RCA 3m ........ 12,727,000 12,568,000
Eltgilggrgr% o g9§,276 774,571
S ()] . 285*
Stewart- Wamorm 12,285 116,599
b o 1 1,718,528 1,116,064
Svlvania 3m ..... 1,323,086 3,247,655
’Fe}\as Instruments ’
m............ 540,000 5
Van Norman 3m. . 264,660 %g%ggg
Westinghouse 3m.. 18,575,000* 12,782:000
Zenith 3m . ..., .. 1,831,165 2,074,960
*loss ’
» Securities — Mohawk Business

Machines offered 167,000 shares of
common stock, par 10 cents, at 75
cents a share. Proceeds will be used
for additional working capital and
general corporate purposes.

Norden-Ketay obtained a $6.5
million V-loan and has sold $1 mil-
lion of debentures. Funds will be
used to meet working capital needs
arising from increased production
demands. The V-loan is guaranteed
by the Navy. The $1 million 5-per-
cent convertible, subordinated de-
bentures, are convertible into com-
mon stock at a price of $13.33 1-3
per share.

General Electric placed on the
market $300 million in 20-year 3.5-
percent debentures due May 1, 1976.
The debentures are priced at 100.5
percent and accrued interest to yield
about 3.47 percent to maturity. Pro-
ceeds will be used for retirement of
outstanding short-term borrowings,
for the replenishment of funds spent
in the firm’s expansion program and
for the improvement, replacement
and expansion of plant and other
facilities.
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FUTURE MEETINGS

AUG 20-21: National Telemeter-

g Conference, IRE, AIEE,

IAS ISA, Biltmore Hotel Loq
Angeles Callf

AvuG. 21-24: 1956 Western Elee-
tronic Show and Convention,
Pan-Pacific Auditorium, lLos
Angeles, Calif.

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

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

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

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

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

Sepr. 17-21: Eleventh Annual
International Instrument-
Automation Conference and

Exhibit, ISA, New York
Collseum, New York, N. Y.
SEPT. 24-25: Industrlal Elec-
tronics Conference, IRE,
AIEE, Hotel Manger, Cleve-

land, Ohio.

SEPT. 26-30: New York High Fi-
delity Show, New York Tr ade
Show Building, New York.

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

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

OcTt. 1-4: Semiconductor Sym-

posium, Eleetrochemical So-
ciety, Statler Hotel, Cleve-
land, Ohio.

Industry Shorts

» Mobile Radio service contracts
will be accepted by General Electric
in its own name for the first time
under a new sales policy. Author-
ized service stations will be con-
tinued and expanded.

» Transistor production is now at
an annual rate of 10 million units
and will reach 300 million units a
year by 1965. Of the 300 million,
about 25 million of them will be of
the medium and large-power types,
according to Minneapolis-Honey-

» Color tv service contracts,
announced by RCA, range in price
from $39.95 for installation mainte-
nance and service for 90-days, to
$99.50 for one-year coverage with
unlimited service and parts.

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

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

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

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

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

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

Ocr. 18-19: Third Annual In-
ternational Meeting of the In-
stitute of Management Sei-

ences, Statler Hotel, Los
Angeles, Calif.
Ocrt. 25-26: Second  Annual

Technical Meeting of the IRE
Professional Group on Elec-
tronic Devices, Shoreham Ho-
tel, Washington, D. C.

Oct. 29-30: Third Annual East |
Coast Conference On Aero-
nautical & Navigational Elec-
tronies, IRE, Fifth Regiment
Armory, Baltimore, Md.

Nov. 7-9: Conference on Elec-
tronics In Medicine & Biology,
IRE, AIEE, ISA, Gov. Clin-
ton Hotel, New York, N. Y.

» Mullard Ltd. was one of the Brit-
ish firms that provided a color tv
receiver for the demonstration to
CCIR delegates during their visit to

London. (ELECTRONICS, p 14,
May, 1956)
» Average “middle management”

executive (those between the pol-
icy-making level and that of gene-
ral foreman or first-line supervisor)
was paid $11,347 last year, an over-
all increase of about 5 percent over
the previous year, according to
AMA.

» Canadian tv and radio set sales
totaled 747,988 and 545,590 respect-
ively during the fiscal year ending
in April, 1956. During the previous
year 679,344 tv sets and 420,632 ra-
dios were sold, according to Cana-
dian RETMA.
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Wide Band Sweeps for
Aligning
Radar IF Amplifiers

VAV

KAY Rada - Sweep

SPECIFICATIONS

Center Frequencies: 30 and 60 megacycles. Others may be added
to special order.

Sweep Width: Wide—20 mcs or Narrow—3 mcs selected by a
panel switch.

Sweep: All electronic, linear sawtooth. Sweep signal is brought
out to terminals for connection to oscilloscope horizontal ampli-
fier. Sweep repetition rate is adjustable around and may be syn-
chronized to the cps line.

Markers: Up to 9 crystal positioned pulse type marks fed directly
to scope vertical amplifier. Four supplied standard at 25, 35,
55 and 65 mcs. Others located as specified by purchaser. The
standard marks may be replaced with others as specified. Indi-
vidual on-off of each mark.

Amplitude Modulation While Sweeping: Less than .05 db/mc.

) RF Output Voltage: 250 millivolts across 70 ohms.

of IF amplifiers and mark up to nine fre- RF Output Control: Switched Attenuotor: 20 db, 20db, 10 db.

quencies to allow precise adjustment of Continuous Attenuator: Covers approximately 5:1 ratio.

response. Marker Output Voltoge: Positive pulse, approx. 10 V peak.

Morker Output Control: Continuously variable, 0 to maximum.

Power Supply: 105 to 125 volts, 50 to 60 cps. Power input approxi-
mately 100 watts. Circuit electronically regulated.

Price: $395.00 f.o.b. plant with standard marks. Any standard
mark may be replaced with a special frequency—%$10.00 each.
Additional marks at $20.00 each.

A combined sweeping oscillator and
crystal marker generator, the Rada-Sweep
is designed especially for rapid alignment
of radar IF amplifiers. Used with an oscil-
loscope, it will display response curves

KAY
Radaligner

SPECIFICATIONS

The Radaligner is o two-band sweeping
oscillator designed to be used with a Sweep: Regular sawtooth, adjust-

Markers: Fixed: Eight, narrow pulse-

standard oscilloscope to determine fre- able around or synchronized with type, crystal-controlled markers,

quency response of circuits from 10 to
170 mc. For frequency identification,
the Radaligner includes eight narrow,
customer - specified, crystal - controlled
markers and o single variable marker
covering both sweeping oscillator
ranges. Center frequencies of sweep
ranges also set to customer’s require-
ments.

Write For New Kay Catalog

60 cps power line.

Frequency Range: Center frequen-
cies may be selected at any two
points in the 10 to 170 mc band.

Sweep Width: Center frequency be-
low 30 mes = 5 mes Wide Band,
#+0.5 mc Narrow Band; Center
Frequency above 30 mcs: 10
mes Wide Band, *=1.5 mcs Nar-
row Band.

Amplitude Modulation While
Sweeping: Less than 0.05 db/mc.

RF Output Voltage: 250 millivolts
into 70 ohms.

RF Output Control: Switched at-
tenuators: 20 db, 10 db and 3 db.
Contfinuous attenuator: approxi-
ately 6 db.

positioned at customer’s option.
Available singly or in any
combination through individual
switches.

Variable: Frequency continvously
variable throughout selected
sweep ranges. Frequeicy calibra-
tion accurate to within 0.5%.

Marker Output Voltage: Positive
pulse approximately 10 volts
peak.

NMarker Output Control: Continu-
ously variable, zero to maximum.

Power Requirements: 105 to 125
volts, 50-60 cps. approx. 110 wafts.

Price: $795.00 (rack-mounted), f.o.b.
plant. Cabinet $35.00 extra.

—AY ELEGTRIC COMPANY

CEPT E-7 + 14 MAPLE AVENUE <« PINE BROOK, N. J. + CAldwell 6-4000

Want more information? Use post card on last page. 27
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Electronic
Packaging

System

Simplifies Circuitry Packaging,
Cuts Assembly Costs,

Minimizes Servicing Problems

All necessary components to package your electronic circuitry using princi-
ples of Plug—in Units Construction are included in this Alden Kit #37.

SUMMARY—*Building Block’ plug-in chassis system organizes circuits by function, pro-
vides for plug-in replacement and fast servicing by non-technical personnel.

DESCRIPTION

A complete system of integrated terminal
card sub-chassis elements designed to snap
into plug-in chassis now makes it simple
for designers to take full advantage of
the new mass production techniques of
printed wiring and modular construction
in the manufacture of custom-designed
systems,

Alden Products Company of Brockton,
Mass., is the developer of this system
which is based upon standardized pre-
punched mounting cards with associated
terminals, tube sockets and holding de-
vices which accept resistors, condensers,
tubes and other components. The cards
may be snapped into place in plug-in
chassis units.

This eliminates the usual ‘rat’s nest”
point-to-point wiring and facilitates access
for assembly and repair.

The terminal cards arrange all the com-
ponents on sub-chassis in “‘planes of cir-
cuitry’” which can be housed in standard-
ized 2”7, 4”, 8” or 17” Alden Basic Chassis.
Each chassis contains all the sub-chassis
associated with a single electronic func-
tion. *‘Tell-Tale’’ monitor lights mounted
on the plug-in chassis front panel can be
employved to give instant indication of
service failure.

lug-in chassis units are arranged in
modular metal cabinets called Uni-Racks
to make up and house complete systems.

A
|

Fig. 1. Circuitry laid out using terminal card
mounting system.

ADVANTAGES

There are a number of primary benefits
associated with the Alden System. Funda-
mentally, the break-down of the circuitry
by function and the modular assembly
concept of components and terminal cards
means that even complicated electronic-
electrical problems are reduced to rela-
tively simple mechanical assembly problems
once the theoretical design stage is passed.

The need for prototypes is eliminated
since breadboard layouts can be lifted
directly onto the terminal card system
with the aid of planning sheets furnished
by the manufacturer.

The finished system is easy to keep in
service—even for non-technical personnel.
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Checks By Non-Tech-

Fig. 2. Easy First Level
nical personnel

““Tell-tale” monitors instantly locate
functioning chassis elements and non-
technical personnel can replace them with
spare plug-in units. The faulty unit can
then be repaired and returned to service.
In addition, provision for numbered and
color-coded in-out leads conveniently
grouped at the back of each chassis by
Alden Back Connectors enables laymen to
make accurate first-level checks.

APPLICATIONS

A leading research institute received an
unexpected order for a computer. Using
this Basic Chassis System for housing the
circuitry as plug-in units, they assembled
the computer so rapidly that more than
seven weeks was saved in design time and
in the packaging and mechanical engi-
neering phase. Moreover, the flexibility
of the system permits periodic up-dating
of the computer with more modern circuits
as these are developed.

Another important advantage lies in the
shortening of required lead time on de-
livery dates. One manufacturer supplying
electronic test gear to the Naval Ordnance
Bureau on irregular schedules is able to
quote extraordinarily fast delivery on cus-
tom equipment because the units go
together so fast. This firm starts with a
series of standard functions to which are
added specialized circuit functions. The
chassis are then housed in Uni-Racks and
rushed to the job.

In addition to speed, costs are held to
a level far lower than Is usual for special
or custom built equipment and one or a
hundred can be produced at little cost
variance.

“ELECTRONIC PACKAGING"” ELEMENTS

Terminal Cards: These cards are pre-
cut to size, in lengths up to 3 feet. They
are pre-punched with 0.101” holes on 14"
centers for maximum flexibility in circuitry
layout.

Mounting Sockets: Available in 7 and
9-pin miniature and octal, sockets mount
directly either to the edge or to the side of
the terminal card in piggy back or side
saddle fashion.

Miniature Ratchet Terminals: Stake
into terminal card and provide positive grip
for feed-through or single-end connections
for all pigtail components. Soldering serves
only to establish the electrical connection.
Lead dress is simplified—excess pigtails
are snipped off at the terminal.

Jumper Strips: Stake under terminals for
either jumper or common wiring. These
strips and other wiring can be readily re-
placed with printed or etched wiring.

Plug-in Chassis Units: Built on the
modular principle allow organization of
circuitry by function and provides housing
in replaceable units.

Portable Units: Plug-in Chassis can be
carried or shipped conveniently in specially
designed padded carrying cases.

SIMPLE TO GET STARTED

Alden Products Company offers a low
cost ‘get started” chassis and terminal
card assortment kit containing all com-
ponents to mount, house, fasten and moni-
tor electronic circuitry—including mate-
rials for experimental etched circuitry. (Kit
#37 shown above, price $249.50).

This kit will enable you to determine
quickly the advantages this system holds
for your product development and produc-
tion.

The Alden Handbook, ‘“Ideas, Techniques,
Designs” is supplied with each kit and con-
tains a complete description of the Alden
System.

To order your kit or to get further in-
formation write to Mr. Hearn, Alden
1}\)/[r0d“Cts Co., 7127 N. Main St., Brockton,

ass.

Fig. 3. Circuitry subdivided,
function by function into at-
tractive plug-in units. Lay-
men can plug in replace-

ment spare in 30 seconds.
Tiny tell-tales spot trouble
instantly, eliminate need for
trained technicians on spot.

All leads are at a single ac-
cessible point, numbered
and color-coded so layman
can make first-level tests.

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

POWER TRANSISTORS

with uniform characteristics

in mass production

Whether your requirements are for a dozen
or a million . . . for standard or special

types . . . CBS is prepared to supply you with
power transistors. And in a variety of metal
cases designed to solve problems of mounting
and heat dissipation.

The many advanced-engineering features of
the CBS 2N156 (12-volt) and CBS 2N158
(28-volt) are ideally suited to high-power
audio amplifiers, servo amplifiers, power
converters, and low-speed switches.

The CBS type 2N155 is especially

designed for optimum performance in
single-ended audio output stages of
automobile radios.

Note the many features of these PNP junction
transistors. Write for free bulletin E-259
giving complete data. Let us help you also
with your circuit designs for these versatile
and dependable CBS power transistors.

FEATURES OF CBS PNP
JUNCTION POWER TRANSISTORS

. High current gain at high current
. High power-handling capabilities
. High peak-back voltages

. Stable, uniform characteristics
(special selection unnecessary)

5. Low input impedance

W NI

6. Low saturation voltage
7. Low saturation current
8. Choice of hermetically sealed designs

Reliable products
through Advanced-Engineering

semiconductors

CBS-HYTRON

Semiconductor Operations, Lowell, Mass,
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

ELECTRONICS — July, 1956 Want more information? Use post card on last page. 29



POLARAD

it
u"’-FHI peviantt

DIRECT
READING
SPECTRUNM ANALYZER

Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both
laboratory and production applications.

It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the
set is tuned. No mode charts or interpolations necessary.

The Polarad Model TSA has been designed to save engineering manhours. lts 5 inch CRT display of the
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory.

APPLICATIONS
o Transmitter characteristics tests e Bandwidth measurements
o Broadband receiver for AM, FM, CW, MCW, « Modulation tests

and pulse modulated signals
e Component tests
* Frequency measurements

o Leakage, interference and radiation * Filter measurements
measurements e Standing wave measurements

e Adjacent signal channel tests
e Attenuation measurements

' MULTI-PULSE SPECTRUM SELECTOR

: 3 FEATURES:
fnizreases the wersatility of Polzrad Spectrum Ana- * Cantinueusly t‘a‘a[l,ab.‘le sween widlls; 15 In 180
; ? P i 31 wki, = Continuously warlable pate widihs for
Iyrers 1 Iﬂl5.|'J|d'slb and a_lluws selection for analysis HUISE. seischint, 6.4 1. 10 15ot s Coutinuaiily
of-a spacific frain of microwave pulses, as well as varlable pats .|e|a|mu1: |'.|||I$|;|f sulgc%ion 3 t:i 150
2 - = ot A T

#y 0ng pulse in the train; salects and gates g e e LN % g e EIENES
group of pulses up to 180 wsec. in length; and is E:r-!-:t u!'rlnghturl;n&z;_etcl _:mé!:taﬁ ;?fsr;u;{:t:fliﬁ

T i 5 ! L

designed to work with fast farrow pulses; can be any rain, = Mo swesp in absance of signal,

adjusted to gate any pulse including the first at SPECIFICATIONS:
zero bima. EZpecial circuitry discriminates auto- Miszimam Pulse Trzin lLime 1B sigc. = Pl
i = fia : Rize Time 05 wsec: Minimurr « Minimwn Pulse
matically ance julses 153._& Deen setected. Dperates Saparalitn 7 uses. = Regel tion Kate 10 12,000
at any of the frequencies sccepted by Polarad gg-s " I'.1tr|.|mum NTI?'-;EI%EP 1 msauzcﬁ -tllnpl,t
s b wer 95 to 130 woi g, witlis, =
5 Spactrum Analyrers, Ingut Impecance 50 ohms. = Outpul Impedanse

B0 mhms (o match THA Spectram Analyier).
MODEL SD-1.

ke : ik i S e el e e LT Tl Mt AR P whalan, v B b ol a2 el A, BT
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BROADBAND SPECTRUM ANAL

FEATURES
» Greatest signal sensitivity over entire » Frequency differences as
frequency hand. by means of adjustable 1
= Single frequency control with direct-reading variahle amplitude.

dial accurate to ==1%. 25-kc resolution for all b

= Complete frequency coverage from 10 mc to  Stahle klystron oscillatoi
44,000 mc. plungers to insure longet

o Internal RF attenuator (RF Tuning Unit Models « No klystron modes to set.
STU-1, STU-2A, STU-3A). « Sinch CRT display.

Adjustable frequency display from 490 kc to 25 mc.  Portahle and completely self-contained.

R R

@
i

SPECIFICATIONS

Mode! No. Equipment
Model Du.....-.. Spectrum Display and Power Lnit
Model STU-1... RF Tunning Unit 10-1,(00 mc
Model STU-ZA. RF Tuning Unit 910-4, 560 mc.
Mode! STU-3A. RF Tuning Unit 4,370-22,C00 mc.
Model STU-4 RF Tuning Unit 21,000-33,00C mc.
Madel STU-53... RF Tuning Unit 33,000-44,003 mc.

SPECIFICATIONS:
Frequency Range: 10 mc to 44,000 mc.
Frequency Accuracy: +=1%
Resolutior: 25 ke.
Frequency Dispersion: Electronically con‘rolled,
continually adjustable from 400 kc to 25 mc

per one screen diameter (horizoatal exdansior
to 20 kc per inch)

Input Impedance: 50 ohms—nominal

Sensitivity:*

$TU-1 10-400 mcs—89 dbm
400-1000 mcs—84dbm

STU-2A 310-2,200 mcs—87 dbm
1,980-4,560 mcs—77 dbm.

STU-3A 4,370-10,920 mcs—75 dbm
8,900-22,000 mcs—-60 dbm

STU-4 21,000-33,000 mcs—55 dbm
STU-5 33,000-44,000 mcs--45 dbm
Overall Gain: 120 db

Attenuation:

**RF Internal 100 db continuous y wariable, !
iF 60 db continuously varlable

Input Power: 400 Watts .
*Minimum Discernible Signal
**STU-1, STU-2A, STU-3A

i

AVAILABLE ON EQUIPMENT LEASE PLAN

! Handlook of
SPECTRUM ANALYZER FIELD MAINTENANCE SERVICE AVAILABLE
TECHNIBUES THROUGHOUT THE CDUNTRY
] é‘ E Consult us on your Spectrum Analysis Problems
-
> Write for your copy of the Polarad "“Handbook of Spectrum Analyzer
| Techniques”. 50c per copy. Includes discussion of Spectrum Ana-
et e QY

lyzer operation, applications and formulae for analysis techniques.

=Je |W.N\;7:\s ) ELECTRONICS CORPORATION 4320 34th STREET, LONG ISLAND CITY 1, N. Y.

R hY
Oven gpuias't

REPRESENTATIVES - Albuquerque - Atlanta - Baltimore - Boston - Buffalo « Chicago - Dayton . Englewood - Fort Wdrth - Los Angeles - New York
Philadelphia < San Francisco ¢ Syracuse - Washington, D. C - Westbury - Winston-Salem - Canada, Arnprior, Toronto o el
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from #24 to 22"

in 11 colors
BH Flextrude=105

EXTRUDED VINYL TUBING

With BH Flextrude-105, not only do you have the full range of
o standard sizes, you also have COLOR . . . with this advantage:
Whether you use colored or clear, dielectric and physical prop-
erties for both have been Underwriter's Laboratory approved
for 105°C. operation. In its uncolored form, BH Flextrude-105
is permanently transparent.

! BH Flextrude-105 is 1009% extruded vinyl. It has served in

3 many transformer applications without contaminating the oil

and with unusual oil resistance. Additional advantages are high
\ cut-thru resistance and heat-aging resistance.

Now, from Bentley, Harris it is possible to fill all your tubing
and sleeving needs — extruded vinyl, braided Fiberglas*,
braided Fiberglas coated with vinyl or silicone. Only you can
really tell which is best for your product. We'll be glad to send
data sheets and production testing samples. A few facts would
help — temperatures to be encountered, physical conditions to
be met — then we’ll send along the BH Tubing or Sleeving to
answer your particular problem.

BENTLEY, HARRIS MANUFACTURING COMPANY
1307 Barclay Street
CONSHOHOCKEN, Pa, TELEPHONE: TAYLOR 8-0634

BENTLEY, H

TRANSPARENT BLACK
WHITE GREEN ORANGE
RED BROWN VIOLET
BLUE GREY YELLOW

iy

— —

| ——
P
—
——
—
—
—_—
—

il

l

*TM Owens-Corning Fiberglas Corp.

p
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Specl

DMV BEE
Power Type
RESISTORS

for igh curren

g T N The Ohmite line of specialized CORRIB and POWR-RIB resistors
v solves your high-current, low-resistance problems. The four
= . basic types of Ohmite units (shown below) handie a wide range

of special pcwer resistor needs. They are designed for con-
tinuous or intermittent duty and provide dependability for

[ ] ]
I heavy-duty cpplications. Available in Fixed or Adjustable
a I Ca I U nS — DIVIDOHM® Types.
pp IN STOCK—22 Corrib Resistance Values in 300 Watt Size
(Ccre 8% x 1%7%).
IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size
(17 %" long).

Write for Bulletin 144

1 CORRIB®
vitreous-enameled
corrugated-ribbon type .
Fixed, tapped, and adjustable types in 25
sizes, 90 to 15C0O watts. Resistances from
.04 to 110 ohms.

2 CORRIB®
bare threaded tube type

For continvous or intermittent operation
at higher than normal 375°C temperature
rise. In two sizes, from 0.36 to 4.25 ohms.

3 POWR-RIB®
edgewound-ribbon type
Has ceramic core, sectionalized to resist

shock. Four sizes. Values .043 to 1.6 ohms;
24 to 95 amps.

4 POWR-RIB®
round-wire type
Has sectionalized core similar to ribbon
type. Four sizes. Values from .69 to 25
ohms; 5.1 to 18.4 amps.

1 \ __|® RHEOSTATS
Be Right with (€ S sen
_r 44 =) RELAYS
TAP SWITCHES
OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, lllinois (Suburb of Chicago) ~ TANTALUM CAFACITORS



{ 1easons
why Industry prefers

e
o=
[

O HLALT 3

HIGH CURRENT

ROTARY

TAP SWITCHES

Check the features at right that make Ohmite
tap switches preferred by industry everywhere.
Shown below are five sizes of high-amperage,
multi-point selectors. They are exiremely com-
pact, providing up to 12 tap terminals. In addi-

EXTREMELY COMPACT, yet
haove mony high-current taps,
insulated.
are convenient for wiring. Back-

perfectly

of-panel mounting.

CERAMIC
CONSTRUCTION
provides perfect
insulotion unof-
fected by orcing.
Contacts ond
mechonism are en-
tirely enclosed and
protected (except
for Model 111).

Terminals

\

“DEAD' SWITCH
SHAFT. Complete-
ly insuloted from
the load by a
high - strength
driving hub which
will withstand a
2000-volt test.

“SLOW-BREAK' MECH-
ANISM, incorporating a
positive com-and-roller,
provides “slow-breok,
quick-make’ oction, par-
ticularly suited to alter-
nating current. Minimizes
sporking, extends con-
tact life.

SILVER-TO-SILVER
CONTACTS, for high
electricol conductivity.
Have low surface resist-
ance, and eliminote con-
tact maintenance.

SELF-CLEANING ROTOR

tion to the types and sizes shown, Ohmite tap CONTACT. Slightly rounded,

assures perfect seoting and
producing slight rubbing
motion with every operation.

switches are supplied in open, all-ceramic,
shorting and non-shorting types. All Ohmite
tap switches can be mounted in tandem for

multiple-pole operation.

AC RATINGS
Amp | YOLTS NO. TAPS
10 150 20 11
15 150 21012
300* 21012
50 300* 2t0 12
100 300 2t0 8

* 150 Volts between tops.

OHMITE -

Write on compony letterhead for .
Ohmite Catalog and Engineer- ge Ecyét
ing Manuai No. 40. w‘.té
OHMITE MANUFACTURING CO.
3610 Howard St., Skokie, lllinois
{Suburb of Chicago)

RHEOSTATS ¢ RESISTORS « RELAYS « TAP SWITCHES
TANTALUM CAPACITORS
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EXPERIENCE
has no competitors

CRONAME

INCORPORATED

YES - YOU TOO CAN HAVE LABORATORY APPROVED CIRCUITS

Why gamble when you can have the best available. When
the designers at the Maico Company, Inc., manufacturer
of hearing aids, sought new ways to miniturize and improve
their product they naturally turned to the Printed Circuit.
The delicate circuit measuring only 14" x 1-1{s’" required pre-
cision, reliability, and safety. Maico, as so many have done,
turned to CRONAME. The circuit produced by our Under-
writer’s Laboratory approved ‘Printed Circuitry” process

more than met the requirements of Maico. Now—YOU TOO
can have Laboratory Approved Circuits. Let CRONAME’S
experience bring you the benefits promised by circuitry
“revolution.”” Facilities for etching, plating, printing, screen-
ing and machining have served America’s industrial leaders
for over 50 years. Small or large runs, unassembled or
assembled with eyelets, terminal lugs, etc. Consult us today
on your circuitry problems.

CRONAME NCORPORATED [ Gentlemen:

OTHER PRODUCTS
Nameplates, dials,

1737 GRACE STREET
CHICAGO 13, ILL.

Please send me information on Printed
l Circvitry.
I Have your representative call.

Bl 8-7500

panels, escutcheons, [ Name
bezels, mechanismns, .
light assemblies, masks I Firm

g J 2 Represented in
decorated glass, control Boston, Chicago, Cincinnati, Cleveland, Detroit, Indianapolis | Address
/)anels, cabinets, Los Angeles, Lovisville, New York, Minneapolis, Syracuse City State
CroRoto embossed. Croname {Canada) Ltd. I

Want more information? Use post card on last page. 33
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From sketch-out to check-out

AMF has missile experience you can use

® AMF today plays a part in more than half the missile programs under way. One of its
subsidiaries, Associated Missile Products Corporation, is the only private firm devoted exclu-
sively to missile support equipment. And AMF activities cover practically every stage of design,
development, and production...including mechanical and electronic test equi yment ...auxiliary
power supplies... field and depot handling equipment ... launchers .. . ground and flight control
systems @ See for yourself why AMF’s experience in missiles, as well as in a host of other fields,

has made it the “can do’ company.

Research, Development,
Production in these fields:

® Armament
® Ballistics
® Radar-Anifennae

Product
[l
Defense Products Group

Ml DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY

iliary P Suppli
SEAURiliogylpw el sURGAes PRODUCTS 1101 North Royal Street, Alexandriq, Va.

e Control Systems

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




ytheon
for microwave and

special tubes

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

by designating Raytheon Tubes.

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

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

Excellence | in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-49

Waltham 54, Massachusetts

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

QK464
Storage Tube

Magnetic Deflection Type

Resolution—400 lines

6116

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

RK3B24W

Half Wave-High Vac.
Diode Rectifier
Max. Peak

Inverse Voltage—
20,000

Max. Peak
Current—300 ma

QK518

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

0.1 to 1.0 watts

QK329

Square Law Tube
Function Multiplier

RK2J51A

Magnetron
Tunable—

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

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes,
Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors,
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That’s right — time and time again General Plate Division has been
able to cut electrical contact costs for customers — while improving
product performance.

At Genera! Plate Division customers with contact questions deal di-
rectly with a top notch team of Engineers, Production people, and Cost
Analysts who specialize in contact activities.

Result? Savings — savings by design for alert customers — with im-
proved performance in the bargain.

Here’s what’s behind it —

Drawing on forty years of metal cladding experience, General Plate
Engineers have developed superior bonded metals which combine the
best electrical and mechanical properties of two or more separate
metals for greatest contact efficiency and economy.

General Plate Production people have developed the finest facilities
available for the manufacture of all kinds of contacts from these ma-
terials.

General Plate Application Engineers and Cost Analysts have worked
out contact design details which assure you contacts you can count on
— at real savings.

You too can earn this double dividend at General Plate Division —
why not investigate — today.

METALS & CONTROLS CORPORATION

GENERAL PLATE DIVISION
37 FOREST STREET, ATTLEBORO, MASS.

GENERAL PLATE ELECTRICAL
CONTACT KIT FOR LABORATORY
AND DEVELOPMENT USE

Kit K11 contains a wide assortment of
silver rivet contacts; Kit K12 has repre-
sentative standard button contacts. Also
included are metal strips for fabrication
of contact parts. These kits are available
at nominal cost. Bulletin available.

You can profit by using
General Plate Composite Metals

Want more information? Use post card on last page. ]uly, 1956 — ELECTRONICS
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4 Waldes Truarc Rings Cut Costs Drastically,

 Increase Versatility of Precision Avtomatic _Dr|I|

Dumore’s New Automatic Drill

Dumore Precision Tools, Racine,
Wisconsin, uses 4 Waldes Truarc
Retaining Rings in their versatile new
automatic drill unit. Machining
operations have been eliminated,
assembly simplified.

Great labor savings have

resulted from use of

Truarc rings.

A Single Waldes Truarc External Retaining Ring (Series
5100) acts as shoulder, holds the lever in position. Labor
savings are tremendous—a simple groove cutting operation
replaces turning a shoulder, grinding and polishing.

Whatever you make, there’s a Waldes Truarc Retain-
ing Ring designed to improve your product...to save
you material, machining and labor costs. They’re quick
and easy to assemble and disassemble, and they do a
better job of holding parts together. Truarc rings are
precision engineered and precision made, quality con-
trolled from raw material to finished ring.

36 functionally different types...as many as 97

For precision internal grooving and undercutting ...

WALDES

~— RETAINING RINGS

i

Send for new catalog supplement

Drive Spindle Assembly

# held in position by two Waldes Truarc Rings—
Standdrd (Series 5000) and Bowed (Series 5001). Two
grpéves are turned and housing rough bored in one oper-
dfion. Alternate method would require at least two addi-
tional machining operations. Bowed Truarc ring takes up
accumulated tolerances resiliently.

Easy assembly is assured by use of one Waldes Truare
Bowed Ring (Series 5001) to lock the bearing to the piston
assembly. When unit is to be used in tapping applications,
entire spindle assembly can be removed without disassembly.

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

Waldes Truarc Grooving Tool!

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

Please send the new supplement No. 1 which

brings Truarc Catalog RR 9-52 up to date.
{Please print)

- oo

_—“——‘——“—_—‘—ﬂ_

Name
Title. : P
Company....... =
Business Address...........
Cityedl (il s fak 152 Zone. ... State. ... .
E 078

4

i

L e e e e e e e e i e e e s e i e e o

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411 ,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2, 439 785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2 491 310, 2, 509 ,081;
2, 544 631. 2, 546 616. 2, 547 263; 2, 558 704 2 574 034 2, 577 319; 2, 595 787 and other U 5. Patents pendmg Equal patent protection establlshed in foreign countrlu.

ELECTRONICS — July, 1956
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WESTINGHOUSE
SILICON DIODE

High peak wnverse
voltages . . . extremely
low reverse current

The Westinghouse XP-5052 fused-junction silicon
diode can handle 500 ma continuous d-c current
at peak inverse voltages from 50 to 600 volts.

Leakage at rated voltage is extremely low ...
result is increased efficiency and temperature
ranges never before attainable.

This diode is suitable for use in radio and TV,
radar, aircraft, magnetic amplifiers, voltage regu-
lators, computers, precipitators, and other indus-
trial applications. Twocase designs are immediately
available ... pigtail (XP-5052) and threaded
stud (XP-5053).

For more information on the XP-5052, or any
other silicon rectifier requirements, regardless of
voltageand current, call your nearest Westinghouse
apparatus sales office, or write Westinghouse
Electric Corporation, 3 Gateway Center, P. O.
Box 868, Pittsburgh 30, Pennsylvania. J-09001

WATCH WESTINGHOUSE'

WHERE BIG THINGS ARE HAPPENING TODAY !

ACTUAL SIZE

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



EAST COAST OFFICE
Henry E. Sanders

130 N. Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129

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

SOUTHWESTERN U.S.A.
John A. Green Company
6815 Oriole Drive

P.O. Box 7224

Dallas 9, Texas

Phone: Dixon 9918

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

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

OTHER EXPORT

Sylvan Ginsbury

8 West 40th Street

New York 18, New York
Phone: Pennsylvania 6-8239

275,000 sq. ft. plant area . . . 1500 employees . . .
making ALL TYPES of variable resistors by the million . . . for
ALL TYPES of military and commercial applications.

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

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

CHICAGO TELEPHONE SUPPLY
Covfrcralion

ELKHART = INDIANA
FOUNDED 1896

SURTON BROWNE ADVERTISING,
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OAak.. vibrators

i

OAK cltcppers

on a wealth of experiance, 24 years

in the making: OAK ENGINEERING.

- S o
with every device produced at OAK goes ; *’i
a plus service which electronic designers o il :?,f'
and engineers have learned to d2xend upon 7 P ‘}:;‘
in working out their swi-ching and power ARy
supply problems...a plus service based = ‘."f;



electronic devices designed

and produced by

® rotary, slider, rotary slider, lever, pushbutton and plug type
swifches

switches in endless varieties and combinations for every low

capacity application.

designed for extreme versatility. From four basic designs a broad

[ ]
Vl h E"ﬁ vg= ﬁ} Eﬂﬁ variety of types have been built to meet widely varying individual
requirements.

features: high temperature operation—high contact rating—un-

c h o p ﬁ E&ﬁ E‘rﬁ harmed by ‘‘no load''—available in any frequency between 15 and

600 cycles—lightweight—low noise—miniature size.

used in outstanding VHF and UHF television and pushbutton auto-
'E“ iﬁ EY % '8 JQ; motive radio installations. Designed from 24 years experience in

making switches and electro-mechanical assemblies.

& application-engineered and manufactured as solenoid units only,
rofary Pl 9 ¥
as rotary stepping relays with switch sections or as complete

s @ H % ﬂ @ E ﬁ g* remote control sub-chassis.

(*Mfd. under license of G. H. Leland, Inc.)

we invite your inquiry

telephone: MO hawk 4-2222

LIRSS SIe 1260 clybourn ave. e chicago 10, ill.

factories in Chicago, Ill. e Crystal Lake, Ill. @ Elkhorn, Wis.



EASY TO MACHINE!
EASY TO ETCH!

The closely bonded foil can be
etched cleanly and dipped in
hot solder to 220°C. (428°F.)
for ten seconds with a guaran-

tee of no blistering or separat-
As manufactured by

INSULATED CIRCUITS, INC., WEST CALDWELL, N.J.

Your printed circuitry is off to a good start

ing. HIGH BOND STRENGTH is
an all-important virtue of C-D-F
Metal-Clads.

when you specify one of C-D-F's Metal-Clad
Dilecto grades. Base materials are uniform,
almost homogeneous—therefore easier to
punch, drill, form...with less waste of expen-
sive time and materials.

FOUR FEATURES
YOU GET WITH

C-D-F

METAL-CLAD
LAMINATES

Automatic or hand assembly is
speeded when printed circuits
are on dimensionally stable
C-D-F Dilecto. Minimum warp
and twist. Unlike many mate-
rials, Dilecto can be dropped,
jammed into tight chassis,
treated roughly in assembly
and service.

EASY TO SELL!

A laminated plastic with cop-
per or ajuminum sheet bonded
tightly to one or both sur-
faces. Base materials: paper
or woven glass fabric. Resins:
phenolic, epoxy, or Teflon*.

Good deliveries; expert engi- and Product Design File
neering and fabricating (Sweet’s). *DUPONT TRADEMARK
service.

/ As manufactured by improves design...simplifies purchasing...speeds production!

Regency Division, I.D.E.A., Inc.
Indianapolis 26, Ind.

Manufacturers, like I.D.E.A., Inc., whose
Regency transistor radio is pictured, find
C-D-F a big, reliable source of supply. C-D-F
delivers high-quality laminates on time, to
meet exacting production schedules. Result:
better products, made and sold at lower costs!

& CONTINENTAL

42

Want more information? Use post card on last page.

EASY TO ASSEMBLE!

C-D-F Metal-Clad Dilecto

As manufactured by
INSULATED CIRCUITS, INC.
WEST CALDWELL, N. J.

As manufactured by

INSULATED CIRCUITS, INC.
WEST CALDWELL, N. J.

Write for new Metal-Clad
Technical Bulletin, samples
of all grades. The name and
address of C-D-F sales engi-
neer nearest you are listed in
both Electronics Buyers Guide

DIAMOND FIBRE

CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.
NEWARK 16, DELAWARE

July, 1956 — ELECTRONICS



Everywhere_but everywhere—
there’s a helpful -hp- engineer

Throughout North America, in Europe, Australia, and
other parts of the Free World, there is a Hewlett-Packard
representative to serve you. Each of these men is
extensively trained at the -hp- plant, periodically retrained,
and brought completely up to date on new instrumentation
and techniques at an annual engineering seminar.

For your added convenience, factory-level service and
repairs are also available at points throughout the U. S.
and in Europe. This service is available in cities

marked (") in adjoining column.

HEWLETT-PACKARD COMPANY

3832A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A.
CABLE ‘‘“HEWPACK" DAVENPORT 5-4451

means complete coverage in service, too!

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

-hp- Sales Engineers in:

EASTERN SEABOARD

Asbury Park, N. J., 1. E. Robinson Co., 702
Mattison Ave., DU 9-2404. Bogota, N. J., R.M.C.
Associates, 114 E. Main St., DI 2-5343. Bridge-
port 8, Conn., Yewell Associates, Inc., 1101 E.
Main St., FO 6-3456. Camp Hill, Pa., |. E.
Robinson Co., 2120 Market St., RE 7-5541. New
York 21, N. Y., R.M.C. Associates, 236 E. 75th
St., TR 9-2023. Syracuse 2, N.Y.R, J. D. Ryer-
son Associates, Inc., 412 E. Genesse St., SY
76-8344. Upper Darby, Pa.®, [. E. Robinson
Co., 7404 West Chester Pike, SH 8-1294. Wal-
tham 54, Mass. B, Yewell Associotes, Inc., 751
Main St., TW 3-7420. Washington 9, D. C. 8,
Horman Associates, Inc., 2017 S St., N. W.,
DE 2-5705.

SOUTHEASTERM STATES

Atlanta 5, Ga., Bivins & Caldwell, 3133 Maple
Dr., N.E., CH 7522. Fort Myers, Fla., Arthur
Lynch & Associates, P. O. Box 466, ED 4-4431.
High Point, N. C., Bivins & Caldwell, Security
Bank Bldg., 3672.

CENTRAL STATES

Chicago 40, 111.8, Alfred Crossley Assaciates,
Inc., 4501 No. Rovenswood Ave., UP 8-.1141.
Cleveland 21, Ohio, S. Sterling Co., 4311
Mayfield Rd., EV 2-4114. Dayton 9, Ohio,
Alfred Crossley Associates, Inc., 53 Park Ave.,
OX 3594. Detroit 35, Mich.l, S, Sterling Co.,
15310 W. McNichols Rd., BR 3-2900. Kansas
City 30, Mo., Harris-Hansan Co., 7916 Paseo
Blvd., HI 4-6744. Pittsburgh 22, Pa., S. Ster-
ling Co., 355 Fifth Ave., AT 1-9248. St. Louls
17, Mo., Horris-Hanson Co., 2814 So. Brent-
wood Blvd., MI 7-4350. St. Paul 14, Minn.,
Alfred Crossley Associates, Inc., 2388 University
Ave., M| 5-4955.

SOUTH CENTRAL STATES

Dallas 9, Tex.®, Earl Lipscomb Associates, P.
O. Box 7084, EL 5345. Houston 5, Tex., Earl
Lipscamb Associates, P. O. Box 6573, JA 4.9303.

WESTERN STATES

Albuquerque, N. M., Neely Enterprises, 107
Washington $t. S. E., 5-5586. Denver 3, Colo.,
Hytronic Meosurements Assaciates, 446 Broad-
way, SH 4.2241. Las Cruces, N. M., Neely
Enterprises, 126 S. Woter St., JA 6-2486. Los
Angeles, Calif.®, Neely Enterprises, 3939 Lan-
kershim Blvd., No. Hollywood, ST 7-0721. Phoe-
nix, Ariz., Neely Enterprises, 641 E. Missouri,
CR 4.5431. Sacramento 14, Calif., Neely En-
terprises, 1317 - 15th St., Gl 2-8901. San
Diego 6, Colif., Neely Enterprises, 1029 Rose-
crans St., AC 3-8106. San Francisco 18,
Calif. B, Neely Enterprises, 2830 Geary Blvd.,
WA 1-2361. Seattle 99, Wash., Ron Merritt
Co., 120 W. Thomas St., GA 6644.

CANADA

Toronto 10, Ontario, Atlas Radio Corp., Ltd.,
50 Wingold Ave., RU 1-6174. Winnipeg, Man-
itoba, Atlas Rodio Corp., Ltd., 505 Meclntyre
Bldg.

EUROPE

Belgium, Société Belge Radio—Electrique, 66,
Choussée de Ruisbroek, Forest - Bruxelles. Den-
mark, Tage Olsen A/S, Centrumgarden, Room
133, 6D, Vesterbrogade, Copenhagen V. Fin-
land, Into 0/Y, 11 Meritullinkatu, Helsinki.
France B, Radio Equipements, 65, Rue de Riche-
lieu, Paris — 2¢. Germany, Schneider, Hen-
ley & Co. G.M.B.H., Gross - Nabas - Strasse 11,
Minchen 59. Great Britain, Lithgow Electronice
Ltd., 1 Grange Court, Sudbury Hill, Harrow,
Middlesex. Greece, K. Karayannis, Karitsi
Squore, Athens. ltaly, Dott. Ing. Mario Via-
nello, Via L. Anelli 13, Milano. Netherlands,
C. N. Rood, 37 Weteringkade, The Hague.
Norway, P. N. Biorn, Tallbodgt, 4, Oslo.
Sweden, Erik Ferner, Bjornsdnsgatan 197, Brom-
ma. Switzerland, Max Paul Frey, Loupen-
strasse 2, Bern. Yugoslavia, Belram Electronics,
43 Ch. de Charleroi, Brussels, Belgium.

Australia, Geo. H. Sample & Son Pty. Lid.,
17 - 19 Anthony St., Melbourne C.1. Geo. H.
Sample & Son Pty. ltd., 280 Castlereogh St.,
Sydney. Japan, Seki & Ca., ltd., No. 1 Konda
Higashi—Fukudacho, Chiyoda - Ku, Tokyo. Mex-
ico, RCA Victor Mexicana, S.A. de C.V., Av.
Cuitlahuae 2519, Mexico 16, D. F. New Zea-
land, Geo. H. Sample & Son (N.Z.) Ltd., 431
Mt. Albert Rd., Mount Roskill S.1, Auckland.
Union of South Africa, F. H. Flanter & Co.,
4 Buitencingle St., Cape Town.

{w} Indicates foctory-level service available.
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What carries the current
in the wireless chandelier of
New York City’s Barbizon-
Plaza Hotel? The fixture is
constructed of gleaming
Inco Nickel tubing in an in-
tricale pattern — and the
tubing carries the current!
Nickel tubing is light and
rigid, too so the chan-
delier can be slowly rotated
from above. The chandelier
was designed by Richard
Kelly and fabricated by
Edison Price — hoth of New
York City.

A chandelier without wires!

.. .and three other unique designs in Inco Nickel Alloy tubing

There’s a similarity in all four tubing
applications here.

In each, a needed combination of useful
properties is provided by Inco Nickel or
an Inco Nickel Alloy. For example, in the
chandelier above: electrical conductivity
plus rigidity and light weight. Or in the
radar antenna lens at the right: electrical
properties plus strength and corrosion
resistance plus brazing facility.

Perhaps your design requires a hard-
to-find combination of electrical proper-
ties with others such as thermal conduc-

fatigue. With these alloys you also gel the
advantages of {abricability, high strength-
to-weight ratio, hardness, rigidity, or
other properties.

So for help in selecting the alloy that
fits your needs, call on Inco’s Technical
Service Section.

And, remember, you can get Inco
Nickel Alloy tubing in all useful sizes from
your distributor — or from redrawers wha

supply it as fine as 0.012” O.D.

The International Nickel Company, Inc.
67 Wall Street New York 5, N. Y.

livily, non-magnetic properties, resistance A

to corrosion, or to vibration, shock, and Nco Ni
| ickel Alloys
> y

TEADE mage

Aircraft fire detector’s 0.065-in. diameter Inconel
tube encloses two Inconel wires. A special ceramic
between them becomes conductive when heated —
closes the eircuit. The box flashes a warning. Walter
Kidde & Company, Inc., Belleville, N. J., uses Inconel
nickel-chromium alloy because it withstands tempera-
tures up to 2000°1°,, resists vibration and shock.

~

Nuclear reactors’ temperatures measured-—InconeF*

nickel-chromium alloy tube, almost as thin as a hype-

dermic needle, is both thermocouple unit and thermeo-

couple protection tube. The Inconcl tube resists oxi-

dation, which might set up a heat barrier and interfere

| with accuracy of the reading. Phote courtesy of
. Argonne National Laboratory, Lemont, Ill.

44 ‘Want more information? Use post card on last page.
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d
Radar antenna lens uses
square seamless tubing of
Monel* nickel-copper alloy.
Superior Tube Company,
Norristown, Pa., recommended
Monel to I-T-E Circuit Breaker
Company, of Philadelphia, for
strength, corrosion resistance,
electrical properties, and braz-
ing facility. *Registered Trademark

July, 1956 — ELECTRONICS



THE SELENIUM RECTIFIER
WITH THE GREATEST

anufacturer

cceptance

More design and component engineers in the radio-TV industry have placed

their approval on Federal Selenium Rectifiers than any other make —

And HERE’S why— point by point:

5 &

E 8 =

ELECTRONICS — July, 1956

LONGER LIFE ., 5000 hours life expectancy in
approved applications.

HIGHER OUTPUT VOLTAGE...3 to 614 higher B+
output volts than competitive selenium rectifiers in
conventional doubler circuits.

LOWER TEMPERATURE RISE...2° C to 10° C lower
average operating temperature than competitive
selenium rectifiers.

SUPERIOR HUMIDITY RESISTANCE. .. passes 1,000-
hour life test in 95% relative humidity at 40° C.

PROVEN MECHANICAL CONSTRUCTION ... brass
eyelet or aluminum stud construction used exclu-
sively. Patented “dead-center” construction allows
stack to be tightened until rigid, without affecting
the pressure-sensitive selenium characteristic.

UNDERWRITERS LABORATORY ACCEPTANCE FOR
85° C OPERATION ... Federal’s popular radio-TV
types have been tested and accepted by UL for
operation at cell temperatures of 85° C.

CONSERVATIVE RATINGS...rectifiers offered to the
industry are rated only after exhaustive tempera-
ture rise and aging tests on minimal grade units to
insure full value and satisfaction.

MORE UNIFORM QUALITY...Federal rectifiers are
automatically 1009 tested and inspected to meet
standard forward and reverse current specifications,
as well as for dielectric strength.

LARGEST PLANT CAPACITY ...production facilities
to satisfy any quantity requirement.

MORE ENGINEERING KNOW-HOW...the research
and design facilities of the warld-wide, American-
owned International Telephone and Telegraph Cor-
poration assure continued product leadership.

For full information, write Dept. F-613

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION ¢ 100 KINGSLAND ROAD ¢ CLIFTON, N. J.

In Conodo: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., New York

Want more information? Use post card on last page.
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Automa-ic production at high output per man-hour is obtained from this comglete in-1 ne Stokes
aluminizing systerr, used for aclor TV tube face plates at the RCA tube plent, Laacaster, Pa.

Electronic equipment manufacturers are profiting

from other Stokes Vacuum Equipment...

Vacuum Metallizers. Stokes manufactures
a complete line of vacuum metallizing
equipment to plate selenium rectifiers,
printed circuits and other conductive
coatings on non-conductive materials

Vacuum Impregnetuis. Manufacturers of
electronic equipment use Stokes vacuum
impregnation systems for obtaining im
proved characteristics of coils, capacitors
and other components.

Vacuum Furnaces. Stokes melting and
heat-treating furnaces permit electronic
manufacturers to pre-process raw and
semi-finished macerials with less contami-
nation. for increased life and performance.



Aluminized on Stokes
~ high-production in-line system

The first continuous production installation for aluminizing color
TV tube face plates is now operating at the RCA tube plant,
Lancaster, Pa. — using a Stokes automatic in-line system.

A’PLICATION to this unique tube
design demonstrates the versatility
that is characteristic of Stokes alumi-
nizing systems. These systems are
adaptable to all the television tube
. . both for black and
. that are now

constructions .
white and for color . .
being used or developed in the industry.
They are engineered to provide high
output and flexibility to meet changes
in production rates and tube sizes.

The combination of Stokes high speed
“Ring-Jet”” vapor pumps and mechani-
cal forepumps gives rapid evacuation,
short cycles and fast production. Sys-
tems are compact . . . require little floor
space. Removable electrodes simplify
filament replacement. Internal cooling
coils reduce oil temperature rapidly in
the booster pump before vacuum is re-
leased. Systems are available in a com-
plete range of capacities and prices.

High Vacuum Equipment Division
F. J. STOKES CORPORATION
5517 Tabor Road, Philadelphia 20, Pa.

A Stokes engineer will be glad to talk
over your specific tube production re-
quirements. He is well qualified to
apply Stokes’ 30 years of experience in
high vacuum engineering and auto-
matic production techniques, to solve
your problem on the most efficient and
economical basis. For a consultation,
or for literature useful in your own

applications, write to Stokes today.

Exclusive Stokes twin-tube unit aluminizes two TV
tubes at a time. These units can be furnished com-
pletely automatic or manually controlled, in-line or
stationaty . . . in a range of capacities to meet
your requirements.




DELAY LINES

- Ad

Micro-second Control
for an Electronic Pulse

Scarcely fifteen years ago radar made its sensational

debut when it helped defeat Hitler’s Luftwaffe in the

Battle of Britain. Since then its scientific offspring
have become commonplace in such fields as aerial
navigation, interrogation (IFF) and missile guidance.

All these elaborations of the basic radar
principle, and many others now on the scientific
horizon, depend on an electronic pulse train,
established and controlled by means of a delay line
... the very heart of the apparatus. .. that
determines its scope and usefulness.

There was pressing need for a variable* delay
line, self-contained, with utmost accuracy and
stability. Now Admiral research has developed such
a unit. Where the flexibility of fixed delay lines is
limited by the number of taps, the Admiral unit
is infinitely variable within its overall capacity.
It is adjustable with the greatest of ease for any
desired interval . . . without auxiliary circuitry.
Accuracy is limited only by the accuracy of the
measuring equipment. Stability is maintained
over an extreme temperature range. These delay
lines, completely self-contained, including
switching apparatus, are much lighter, more
compact, and cost far less to make. Write
Admiral about designing a delay line for
your special application.

*Admiral research has also developed a new
procedure for making fixed delay lines very

much smaller, with excellent phase
characteristics.
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LOOK TO Admiral FOR
RESEARCH, DEVELOPMENT AND
PRODUCTION IN THE FIELDS OF:

COMMUNICATIONS UHF AND VHF « MILITARY
TELEVISION « RADAR « RADAR BEACONS AND IFF
RADIAC « TELEMETERING . DISTANCE MEASURING
MISSILE GUIDANCE « CODERS AND DECODERS
CONSTANT DELAY LINES « TEST EQUIPMENT

FACILITIES BROCHURE describing
. Admiral plants, equipment and
experience sent on request.

ENGINEERS: The wide scope of work in progress at
Admiral creates challenging opportunities in the field of
your choice. Write Director of Engineering and Research,
Admiral Corporation, Chicago 47, lllinois.

Admiral Corporafion Government Laboratories Division, Chicago 47, lllinois

48 Want more information? Use post card on last page.
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Typical Q vs. frequency characteristics of Adjustoroids.
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The Adjustoroid, a low cost adjustable toroid, exclusively developed by
Burnell & Company, Inc., contains an actual complete toroid with
all the excellent characteristics of the non-adjustable types. Adjustment
is obtained by a completely stepless function with magnetic biasing.

The nominal inductance value for an Adjustoroid is the maximum
Xgl;e, and the inductance range is the.nominal value minus approximately

o,

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

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

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

> N Adjusforoid

TYPE AT

Lumel & (&,

o
==
=

AT-1, AT-2, AT-11, AT-12

=

AT-0, AT-6, AT-10, AT-4

- i ADJUSTOROID & YARIABLE INDUCTOR DIMENSION CHART
A—LENGTH B—WIDTH C—HEIGHT

-
e © ATO, AT6 | 1118 1

2
o
o AT 10, AT-4
=z

AT-15

1.19/64”

1-1/4"

For nominal D. C. R. values refer to Burnell catalog No. 103,
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and NOW 00

FREQUENCY
78910

T

Typical Q vs. frequency characteristics of Variable Inductors.

ELECTRONICS — July, 1956

VARIABLE INDUCTORS

AF-51 AF-32

(20-500 cycles) (50-1000 cycles)
Maximum Q at 100 cycles Maximum Q at 250 cycles

Burnell Variable Inductors have the similar characteristics to the
Adjustoroid except they are especially designed for low frequency applica-
tions or for conditions where high inductance values are required.
Variable Inductors are available in all inductance values up to 1000 Hys.

BURNELL & €O., inc. 517

YONKERS 2, NEW YORK Teletype: Yonkers, N. Y, 3633 ~L
Pacific Division: 720 Mission St., S. Pasadena, Calif,

Want more information? Use post card on last page. 49
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You get dependable electrical protection -
under all service conditions = with BUSS FUSES

To assure top quality and proper opera-
tion, — BUSS fuses are electronically tested.
A sensitive device automatically rejects any
fuse not correctly calibrated, properly con-
structed and right in all physical dimensions.

BUSS fuses, by their unfailing depend-
ability, help safeguard the reputation of
your product for quality and service.

When there is an electrical fault, BUSS
fuses clear the circuit in time to prevent
further damage to equipment. And just as im-
portant, BUSS fuses eliminate needless blows.

Users of your equipment get protection
yet — they are not plagued with irritating,
useless shutdowns caused by faulty fuses
blowing needlessly.

With a complete line of ‘‘trouble-free”
BUSS fuses available in all sizes and types,

Want more information? Use post card on last page.

— 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 engineers help you select the fuse
or fuseholder best suited to your needs.

Be sure to get the latest information
on BUSS and FUSETRON small
dimension fuses and fuseholders . . . Write
for bulletin SFB.

Ludimann M/c; Co.

(Div. of McGraw Electric Co.)
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO.

Maokers of a complete line of fuses
for home, farm, commercial, elec-
tronic, automotive and industrial use.

ELRC

b3
g

oy

TRUSTWORTHY NAMIS IN
FLICTRICAL PROTECTION

j 5uss 4
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rectangular housing that replaces the core-and-coil-assembly and
separate neutralizer component. Also available in the new design
are 250 and 500va capacities. Finish is gray hammerloid.

New Sola Harmonic-Neutralized
Constant Voltage Transformers
greatly reduced in size and weight

SMALLER SIZE, LIGHTER WEIGHT of the new Sola Type CVH regu-
lating transformer design is shown by the comparison of 1000va
units shown above. The new unit shown at the right utilizes a single,

Now the valuable performance features of the Sola
Harmonic-Neutralized Constant Voltage Transformer
(Type CVH) are offered in a new unit design that
provides up to 609 reduced size and 549, lighter
weight. In addition to significant size and weight reduc-
tions, the new Sola Type CVH regulator design provides
the lowest external field of any stock static-magnetic
stabilizer available.

Essentially, electrical characteristics of the new Type
CVH regulator are unchanged. Stabilization is *19,
regardless of primary voltage swings over a newly-
expanded range of 95-130 volts. Sinusoidal output is
delivered with less than 397 harmonic distortion at rated

SOLA &

%)

125th St.,
Blgelow 4-3354 e CLEVELAND 15 1836 Eudid Ave., PRospect 1.6400 @

TRafalgar 6.6464 ® PHILADELPHIA: “Commercial - Trust Bldg.,

-

TRANSFORMERS

load. The nominal output rating has been raised to 118
volts to correspond with similar input reratings of
electronic and other equipment.

Sola harmonic-neutralized regulators may be used for
the most exacting applications with equipment having
elements which are sensitive to power frequencies har-
monically related to the fundamental. They are espe-
cially suitable for input to a rectifier when close regu-
lation of the dc output is required.

New design Sola Type CVH regulators are available
in three capacities — 250, 500, and 1000va. For specific
advice on your particular application, consult your Sola
representative listed below.

Request Explanatory Circular

SOLA ELECTRIC CO.
4633 W. 16th Street
Chicago 50, lllinois

CONSTANT VOLTAGE TRANSFORMERS for Reguluhon of Electronic and Electrical Equupmem ‘o LIGHTING TRANSFORMERS for All Types of Fluorescent {
and Mercury Vapor Lamps. ® SOLA ELECIRIC CO., 4633 West 16th Street, Chicago 50, iilinois, Blshop 2:1414 & NEW YORK 35: 103 E.
Rittenhouse 6-4988 e BOSTON: 272 Centre Street, Newton 58, Mass,
: KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 ® LOS ANGELES 23:

3138 E. Olympic Bivd., ANgelus 29431 o TORONTO 17, \ONTARIO: 102 lu:rd Drvve, Muyfc:r 4554 L] Represenfuhves in Other Principal Cities

£

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

July, 1956 — ELECTRONICS



Bendix-Pacific airborne radar systems represent advancement. Highly complex systems are de-
signed into extremely small lightweight units to meet rigid environmental conditions.

This Bendix-Pacific arch-type sub-assembly for a new radar system represents a maximum utilization
of space.

Rely on Bendix-Pacific for your airborne radar system requirements. Qualified radar systems engineers

are available to call on you at your convenience.

IIJI/

PACIFIC DIVISION

“Bendix' Aviation Corporation
NORTH HOLLYWOOD: CALIF.

SPECIALIZING IN AIRBORNE RADAR FOR NAVIGATION,
TERRAIN CLEARANCE, MAPPING, TAIL WARNING

AND MISSILE GUIDANCE.

EAST COAST OFFICE: P.O. BOX 391, WILTON, CONN, ¢ DAYTON, OHIO — 120 W. 2nd ST. * WASHINGTON, D.C. — SUITE 803, 1701 "'K” ST., N.W.
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9 + EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST, NEW YORK 17

ELECTRONICS — July, 1956 Want more information? Use post card on last page. 53



another first!
MOLCOTE netallized ceramic coating

for
use with
all types

of
hard
solders!

HERE’S another first from Frenchtown . . . a envelope electronic equipment assemblies, support

firmly bonded metal-to-ceramic coated surface insulators, condenser shafts, hermetic seals, wave

to which a metal or metallized ceramic may be guide windows and a host of others. We’d like you

hard soldered up to 2200° F. to know more about the unlimited possibilities of

MOLCOTE, applied to ceramic bodies by a special MoLcoTE. Bulletin 1155 contains complete en-
Frenchtown process and fired at high tempera- gineering details. Write for your free copy.

ture, offers distinct advantages over existing coat-
ings. Its versatility permits use in a wide latitude
of high temperature assembly manipulation. And,
its extreme refractory qualities defy the attack of

solders of the copper-silver, silver, and pure Blulletin 1155 contains com-
copper types. plete engineering data on
pp. yp . L MoLcoTE, Frenchtown’s met-
With MOLCOTE, no expensive preliminary proc- allized ceramic coating for use e p—
essing is required. You may use it immediately with all types of hard solders. :
for any high temperature solder operation. Write for your copy.

MOLCOTE's solder bonds are exceptionally strong S =
to the point of fracture of the ceramic, making it
ideal for such applications as vacuum type ceramic

renchiown ez

86 MUIRHEAD AVENUE I TRENTON 9, NEW JERSEY

CALIFORNIA
REPRESENTATIVE:
Edwin E. Starr,
4101 Rhodes Ave.,
North Hollywood,
Cal. STanley 7-5879
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INTENSITY

NPUT
h SELECTON

VERTICAL RESPONSE
Passband—dc to 15 me.
Risetime—0.023 pusec,

VERTICAL SENSITIVITY

0.1 v/em to 125 v/cem, continuously variable.
9 calibrated steps from 0.1 v/cm to 50 v/em.

SWEEP RANGE

0.04 psec/cm to 6 sec/cm, continvously variable,
Single control selects any of 22 calibrated steps from

0.2 usec/cm to 2 sec/cm.

5x magnifier is accurate on all ranges.

VERTICAL  wea e e

ENGINEERS —interested in furthering
the advancement of the oscilloscope?
We have openings for men with
creative design ability. Please write
to Richard Ropiequet, Vice Presi-
dent, Engineering.

ELECTRONICS — July, 1956

ASTIGMATISM

TYPE 515

o

WIDE-BAND

OSCILLOSCOPE

'Igﬂtu

I
¢ .
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squaet-wavt
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TRONIX, INC.
OV,

‘ Small size, light weight, and operating versatilicy
are just three of the many things you'll like about this new Tektron.x
s-inch oscilloscope. It is primarily a wide-band laboratory oscill>-
scope that occupies less bench space and has wider application th=n
many larger instruments. But because of its compactness it is the mest
convenient oscilloscope for those more exacting field applications.
If your work requires a reliable high-performance top-quality oscilko-
scope, and especially if you must sometimes use it in field applica-
tions, the Type 515 merits your consideration.

BASIC SPECIFICATIONS

TRIGGERING FACILITIES
Internal, external, line, ac or de¢-coupled.

Amplitude level selection or automatic triggering.
4-KV ACCELERATING POTENTIAL
DC-COUPLED UNBLANKING
SQUARE-WAVE AMPLITUDE CALIBRATOR
0.25 usec BALANCED DELAY NETWORK

ELECTRONICALLY -REGULATED POWER SUPPLY

Type 515 — %750

f.o.b. Portland (Beaverton), Oregon

Tekitronix, Inc.

P. 0. Box 831 «  Portland 7, Oregon
Phone CYpress 2-2611 « TWX-PD 265 « Cable: TEKTRONIX

For complete specifi-
cations please call
your Tektronix Field
Engineer or Repre-
sentative, or write to:

Want more information? Use post card on last page. 55



D{/

RESEARCH

A¥e

DESIGN

(]

DEVELOPMENT

i ;
N R e

LT

ﬁ;\ TUNG-SOL

Electron Tubes and

PRODUCTION Semiconductors

TUNG-SOL ELECTRIC INC., Newark 4,N. J.

SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK {ILL.), NEWARK, SEATTLE
CABLE ADDRESS: TUNGSOL
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BK-3300, BK 3500, BK-3700—
ultimate in precision made
multichannel hecds.

BK-1300, BE-1500 series —up
to 25 interlaced channels
per inch.

BK-1605 series—simple mount-,
ing and adjustment, ideal for
drum. computers.

BK-1501 series —compact,
wafer-thin, permit mdlwducl
adjustment,

BK-900, BK-1D00, BK-1200
series — variety of types for
single chunnel applications.

ELECTRONICS — July, 1956

How Brush Magnetic Heads

improve product performance

Microscopic inspection is a familiar tool in Brush’s manufacturing
of magnetic heads. Track width and gap alignment must be held
to ten-thousandths; pole faces and tips must be lapped to a surface

finish of better than 8 microinches.

This craftsmanship improves product performance. Precision
gap alignment assures perfect time phase accuracy. Close toler-
ances permit greater pulse packing, increased storage capacity,

uniform output and frequency response.

Get the facts on Brush’s complete line of magnetic heads, includ-
ing the new precision multichannel heads. Write Brush Electronics
Company, Dept. K-60, 3405 Perkins Avenue, Cleveland 14, Ohio.

BRUSH ELECTRONICS

3405 Perkins Avenue, Cleveland 14, Ohio

Went more information? Use post card on last page.

BRUSH

ELECTROMICS

COMPANY

DIVISION OF

CLEVITE

coapomarion

Brush’s new heads are built to tolerance
of = .002 in. maximum on track width,
=+ 0001 in. maximum on gap alignment.

b3
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CAMERA PICK-UP TUBES
FROM WESTINGHOUSE

Image Orthicon (W L-5820), left
Vidicon (WL-6198), right

For superlative tube performance in your
television cameras, you’ll find this worth
remembering.

ORTHICON

wL-5820

The same fine quality you have learned to
count on in all other Westinghouse Tubes is
available to you in the Vidicons and Image
Orthicons that are in production today at
Westinghouse. Improved versions for military
and industrial applications are under devel-
opment.

EMIRA, NEW YORE |

Born of Westinghouse experience and work-
manship, these precision-built TV pick-up
tubes are absolutely unexcelled for clarity and
brightness of image and for long, economical
life.

Whether you build TV cameras or use them
—for commercial, industrial or defense appli-
cations—we invite your inquiries. Simply
write our Commercial Engineering Depart-
ment at the address below.

eNGINEERS! For challenge, security, growth potential,
investigate career opportunities now being offered
by Westinghouse Electronic Tube Division. Write
Technical Placement Director today.

6ET-4113

WATCH WESTINGHOUSE .- rncs snc rmreunc ron vou:

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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TUNING FORK
RESONATORS -
THE ULTIMATE
IN' PRECISION
AUDIO
FREQUENCY
CONTROL

PHONE OR WRITE for complele information regarding

component type Tuning Fork Resonators, or

variously packaged Tuning Fork Frequency Standards.

PHILAMON LABORATORIES INC.
90 Hopper Street, Westbury, Long Island, N. Y. EDgewood 3-1700




YET TOUGH AS HELL!

BR-1 and BR-2 SENSITIVE SUBMINIATURE RELAYS

More than a quarter of o million BR-1 and BR-2 Relays have been time-tested and

proven in every known application. Tough and rugged enough to function unfoilingly
in oll' conditions, even extremes of heat, cold, humidity, vibration and shock, they
havebeenapproved by the Air Force for use in OQ-19 Aerial Target Drone Receivers.
These amazing relays are built to the most exacting standards with the skill and
precision ‘craftsmanship that identifies BABCOCK PRODUCTS throughout the world.

® Hermetically sealed in tin-plated brass cantainer. Coil bobbin, compression
molded plostic.

Armature  balanced both statically ond dynamically. Brass bearings and
hardened staff virtually friction-free.

- ; 1 Rhodium-plated contacts, rated at 2 amp., 28 valt non-inductive load, will

[ — b give @ minimum of 100,000 operations.

C‘ -‘".} ’ p Single Pole, Double Thraw Type — Operates over 100 cps at 60 milliwatts
n 9 ; coil power.

- All ferraus parts associated with magnetic circuit are special magnetic iran

ACTUAL SIZE annealed for highest magnetic efficiency.

The BR-2 high temperature vertion operates over a temperature range from
—65°C to 200°C.

NEW/! BR-4 POLARIZED ULTRA-SENSITIVE
SUBMINIATURE RELAYS

Here is the answer to your COMPACT sensitive relay requirement! Hermetically
sealed in an HC-6 crystal holder measuring %" x s x %" and equipped with a
seven pin base, the BR-4 is no larger than an air-mail stamp, but MAN! 1S IT
RUGGED! An entirely new principle, for which patents have been applied, has been
used in designing this unusual relay. No springs to fatigue — no adjustments subject
to change. Truly magnetic centering insures 