Seven-turn helix picks up

telemetered signals
on Air Force’s thousand-mile

overwater test range
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THE STANDARD OF COMPARISON FOR OVER 20 YEARS

HIGH FIDELITY
TRANSFORMERS

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

LINEAR STANDARD series
Linear Standard units represent the acme
from the standpoint of uniform frequency
response, low wave form distortion,
thorough shielding and dependability. LS
units have a guaranteed response within
1db. from 20 to 20,000 cycles.

Hum balanced coil structures and multi-
ple alioy shielding, where required, pro-
vide extremely low inductive pickup.
These are the finest high fidelity trans-
formers in the world. 85 stock types
from milliwatts to kilowatts.

HIPERMALLOY series

This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and lighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
alanced core structures provide mini-
mum distortion and low hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.

OUNCER series

UTC Ouncer units are ideal for portable,
concealed service, and similar applica-
tions. These units are extremely compact
... fully impregnated and sealed in a
drawn housing. Most items provide fre-
guency response within 1 db. from 30 to
20,000 cycles. Maximum operating level
G db. These units are also available in
our stock P series which provide plug-in
base. The 0-16 is a new line to grid trans-
former using two heavy gauge hiper-
malloy shields for high hum shielding.

SPECIAL UNITS
TO YOUR NEEDS

If you manufacture high fidelity
gear, send your specifications
for prices.
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TYPICAL UNITS

LS-10X Shielded tnput
Multipte line (50, 200, 250, 500/600, etc.)
to 50,000 ohms ... multiple shielded.

LS-19 Plate to Two Grids
Primary 15,000 ohms,
Secondary 95,000 ohms C.T.

LS-50 Plate to Line
I15,000 ohms to multiple line ... 415 db.
evel.

LS-63 P.P. Plates to Voice Coil

- e g -
Primary 10,000 C.T. and 6,000 C.T. suited f:nSEth ;—15, ',, 4).75 fg ” 5L153:/’15'
to Williamson, MLF, ul.linear circuits. ng s o .
Secondary 1.2, 2.5/ 5, 7.5, 10, 15, 20, Width . 2%" 3.5 5
30 ohms. 20 watts. Height 31~ 33/1€” 4-11/16”
Unit Wt.3 Ibs. 75 Ibs. 15 Ibs.

HA-100X Shielded tnput
Multiple line to 60,000 ohm grid ... tri-
alloy shielding for tow hum pickup.

HA-106 Plate to Two Grids
15,000 ohms te 135,000 ohms in two sec-
tions . .. 412 db. level

HA-113 Plate to Line

15,000 ohms to multiple line . ..
level ... 0 DC in primary.

Case H4 H-2
HA-133 Plate (DC) to Line Length 2% 3-9/16”
15,000 ohms to multiple line . .. b Width 1-2£/1€7  2-13/16
level ... 8 Ma. DC in primary. Height ... 313~ 32"
Unit Weight 2 |2z, 5 Ibs.

A-10 Line to Grid
Multiple line to 50,000 ohm grid.

A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and
secondary both split. =

A-20 Mixing Transformer -
Multiple lire to multiple line for mixing
mikes, lines, etc.

A CASE
A-26 P.P. Plates to Line Length BR7
30,000 ohms plate to plate, to multiple Width 11%
line, Height 2
Unit Weight, 12 lb.
0-1 Line to Grid i

Primary 50, 200/250, 500/600 ohms to
50,000 ohm grid.

0-6 Plate to Two Grids
15,000 ohms to 95,000 ohms C.T.

0-9 Plate (DC) to Line

Primary 15,000 ohms, Secondary 50,
200/250, 500/600.

OUNCER CASE

0-14 50: 1 Line to Grid Diameter %" ;
Primary 200 ohms, Secondary .5 megohm Height 1-3/16
for mike or line to grid. Unit Weight. .. 102,

UNITED TRANSFORMER CO.

150 Varick Streot, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB”
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ANTENNA TRACKS GUIDED MISSILES—Helical array with ground
plane provides from 1.4 to 12.0-db average power gain above an isotropic
type at Air Force Missile Test Center, Patrick Air Force Base, Florida

By Alexander A. McKenzie
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WHAT EDITORS DO—The author
of this month’s opening feature
article, about computers for the
businessman, started gathering
material last November when he
wrote to 63 companies that were
suspected of having models avail-
able or planned.

Of the 63 companies, 29 replied
they were not in the business, 24
furnished information and 10
didn’t answer several requests for
data. The tables in the article list
38 computers made by 24 firms.

On subsequent visits to eight
plants, four special demonstra-
tions, three seminars and a num-
ber of trade shows Jack Carroll
saw one-third of the machines in
actual operation. He just about
lived with his subject for nearly

three months, while simultane-
ously carrying on many other

routine yet demanding duties.

TALE OF AN ARTICLE—The
road from author’s research to
published feature article is a long,
and often tortuous one. Our de-
partmental editors are partic-
ularly proud of their funections as
literary Samaritans, helping a
technical tale along the way.

A case in point is the story of
Alfenol, the high-permeability
nickel-iron alloy that first saw the
light of print in Electrons At Work
(p 222, Aug. 1953) with a follow-
up on p 210, Nov. 1954.

While the departmental editor
was busy answering inquiries for
procurement details (a half dozen

electronics
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TALK

from foreign countries, included)
he carried on negotiations with po-
tential authors through our Wash-
ington editor.

The vresult is the article by
Lufey and Heath that appears on
page 137 of this issue. We are
proud to have helped bring our
readers information on a new ma-
terial that is already finding a
place in high-quality recording
and reproducing of tape signals.

INDUSTRY PROGRESS — One
sign of healthy engineering ac-
tivity is the number of new prod-
ucts that reach the market. Mus-
ing about this aroused curiosity so
we asked assistant editor Bill
O’Brien for some data.

Companies in the field supplied
us with 781 items for NP and Lit
in the first six issues of this year.
During the same period of 1954,
the score was 650.

Last year’s designs are this
year’s products, and there are
more of them.

DOUBLE TALK—Many years ago
ELECTRONICS adopted certain ab-
breviations for common technical
terms and some simple rules for
abbreviating new phrases when
they were coined by engineers in
the industry.

Having used these abbreviations
for so long we were positive that
there could never be confusion with
other meanings, particularly with
such terms as a-c and d-c.

But computer engineers are now

-

OUR COMMENT on the eleven feet of shelf space that 25 years of ELECTRONICS

takes up (March Shoptalk) brougkt in this view of part of the technical library in
the Du Mont Research Divisian nlant, Passaic, N. J. Engineer Jesse Haines checks
through a television engineering article in a recent issue while a librarian replaces
copies in the extensive file maintained for engineers and technicians

tilting our apple cart. They talk
about a-c¢ input, meaning analog
computer input, and d-¢ output for
digital computer osutput.

FOR JULY—Those familiar with
modern pipe organs tell us that
“full organ” operation employs
couplers that permit playing all
stops from one manual and also
automatically provide a multi-
plicity of notes. Sixty ranks of
pipes when played with all the
couplers produce a tremendous

ensemble, bringing into play
thousands of individually blown
pipes. To match such an effect
electronically is indeed a difficult
task and some experts have been
of the opinion that it is next to
impossible.

How it was accomplished by
engineers at one company will be
described in a feature article next
month. To whet your curiosity,
we can reveal that one of the tech-
niques involves rotating the loud-
speakers!
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NEW! NEW!
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MAGNETIC
VOLTAGE REGULATORS

These Magnetic Voltage Regulators, or Regulating Trans-
formers, are the first units in a comprehensive line of
equipment of this type being developed by Sorensen.
They are primarily intended for incorporation into other
equipment, where performance becomes more effective
when the incoming line voltage is stabilized. However,
they can be used as auxiliary line stabilizers.

ow available have capaciti

and 120 VA. its. of 3’53,'500:

and 1000

ELECTRICAL SPECIFICATIONS

Input voltage range 95-130 VAC, 19, 60 cycles.
Qutput range 115 VAC, RMS, 19.

Regulation accuracy #*0.5% against line changes.
Load conditions #+0.5% against line at any given load from 0 to full load.
Time constant from 2 to 6 cycles for line changes.

MECHANICAL SPECIFICATIONS

Model MVR15 . ... ... ... ... .. Length 6347, Width7274", Height 3%:
Model MVR30 .. ... ... ........ ... . Length 634", Width 224", Height 3V2‘"
Model MVR6O ... .. ... ... ... Length 8+:°, Width 315", Height 4!4"
Model MVR120. .. . ... ... . ... Length 9,—‘;'/', Width 314", Height 4's
Model MVR250. .. . . Length 11347, Width 473", Height 613’
ModelJMVR500. ... . . . ... ... Length 1415°, Width'4 75", Height 612°

Since Sorensen is now offering a new type of line voltage regulator, your
inquiries regarding special requirements in magnetic voltage regulators
will be welcomed. Write to the Sales Engineering Department, Sorensen &
Co., Inc., 375 Fairfield Avenue, Stamford. Conn.

SORENSEN

SORENSEN & CO., INC.,, 375 FAIRFIELD AVENUE, STAMFORD, CONN.

4 Want more information? Use post card on last page. June, 1955 — ELECTRONICS
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A HIGH FREQUENCY HYSTERESIS MOTOR
—WITH BUILT-IN GEAR BOX

The practical uses of a hysteresis motor designed for high frequency operation have hitherto
been restricted by the high rotor speed of this type of motor. The Muirhead D-565-G Hysteresis
Motor employs an integral gearbox so that although the rotor speed is 10,000 rev/min when
operating from a 1000 c¢/s supply, the output spindle speed is only 720 rev/min — a convenient
speed for many applications.

The motor may be supplied from a single-phase push-pull amplifier using a phase splitting
capacitor in the output. The tuning may be adjusted to vary the relationship between the pull-
in and the pull-out torque.

* * *
Power supply - - - - - - 50V, 0-4A at 1000 ¢/fs Qutput spindle speed - 720 rev/min
Maximum pull-out torque - Not less than 9 oz in (650 gm cm) Full load efficiency - - 309,
Maximum pull-in torque - Not less than 2-5 oz in (180 gm cm) Weight - - 1% 1b (0-6 kg)

\ MUIRHEAD

PRECISION ELECTRICAL INSTRUMENTS

WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 7717

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

143

Sales and Service U.S.A.
MUIRHEAD INSTRUMENTS INC « 677 FIFTH AVENUE « NEW YORK 22,  N. Y,

ELECTRONICS — June, 1955 Want more information? Use post card on last page. 5
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Latest Month

24204 P
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FIGURES OF THE MONTH

Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.) Mar, ‘55 Feb.'55 Mar.'54
(Source: RETMA) Mar. ‘55 Feb.’55 Mar.'54 Total sets. ............. 35,028,000 34,364,000 29,125,000
Television sets, total ... 831,156 702,514 599,606
With UHF ... ... ... 115,726 101,217 124,855 BROADCAST STATIONS
Cglor sets .. ........ 7nr e L (Source: FCC) Apr. '55 Mar. ‘55 Apr. ‘54
Ra&?lhseés_'mmt_a' ----- 1'425%;‘; 1'0?3'32‘1‘ 9‘1‘2'222 TV stations on air.. ... _ 453 451 387
"""" g 0 u TV stations CPs—not on air 121 122 190
Home sets ........... 300,840 232,831 244,110 TV stations—new requests 18 20 52
Clock radios .......... 173944 150,031 119,863 _ . ;
b A-M stations on air. . .. 2,717 2,703 2,563
ortable sets ......... 233,465 109,120 206,130 A-M stations CPs—not on air 98 103 112
Auto sets . ........... 774,025 597,742 370,249 "
. ’ ' A-M stations —new requests 201 194 158
F-M stations on air. ... 539 538 552
RECEIVER SALES E-m stativons CPs—not on air 13 10 16
(Source: RETMA) Mar. ‘55 Feb. '55 Mar.'54 =M stations —new requests 3 6 4
Tele_vision sets, units . .. 669,794 626,613 512,861 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 451,049 320,042 486,034 (Source: FCC) Mar. ‘55 Feb. '55 Mar.'54
Aeronautical . ......... 40,991 42,048 43,324
RECEIVING TUBE SALES Marine .............. 49,212 48,977 44,598
(Source: RETMA) Mar. '55 Feb. '55 Mar.'54 Police, fire, etc. . ...... 17,599 17,289 15,065
Receiv. tubes, total units 41,080,881 38,526,796 29,063,484 Industrial ... . EERREEE 23728 23,405 A0
Receiv. tubes, value.... $29,922,192 $28,107,186 $22,130,627 Land transportation ... P USig Grilog
Picture tubes, total units 882,268 859,529 759,468 Amateur ............. f2isd 1emeas WEFSD
Picture tubes, value. ... $17,246:843 $17,119,568 $15,904,687 Citizens radio ......... 10,557 ugre 5,612
Disaster . ............ 313 312 259
Experimental .. ... ... 600 597 544
SEMICONDUCTOR SALES Common carrier ... .. .. 1,860 1,822 1,534
Feb. '55 Jan. '55 Feb. ‘54
Germanium diodes, units 2 1,649,126 1,403,940 Bu5:824 EMPLOYMENT AND PAYROLLS
Silicon diodes, units (Source: Bur. Labor Statistics)  Mar. ‘55 Feb. '55 Mar.'54
Prod. workers, comm. equip.  369,700-p 370,100-r 361,900
—e——~Quarterly Figures —— Av. wkly. earnings, comm. . . 70.53 -p $70.58 -r $67.55
Latest Previous Year Av. wkly. earnings, radio. . . $69.32 -p $68.28 -r $66.59
INDUSTRIAL Quarter Quarter A Av. wkly. hours, comm., . .. 40.3-p 40.1-r 39.5
90 Av, L 10aqaal 40.3- .7- .
TUBE SALES v. wkly. hours, radio p 39.7-r 39.4
(Source: NEMA) 4th '54 3rd ‘54 4th '53 STOCK PRICE AVERAGES
Vacuum (non-receiving) $9,338181  $8,803,740  $9,467,331 s . Standard and Poor's)  Apr. 55 Mar. ‘55 Aor. 54
Gas or vapor ........ $3,498123  $3.570,586  $4,854,222 SUICE; SIEUCEI RN It pr. ar. log
Phototubes ......... nr nr $405,000 ) .
Magnetrons and velocity Rad_lo-tv & electronics . ..... 448.0 438.0 304.0
modulation tubes ... $15249,651 $13,112,244 $13,073,095 Radio broadcasters ......... 5191 502.9 309.5
Gaps and T/R boxes. . . $1,788,780 $1,476,407 $1,707,730 p—provisional; r—revised
nr—not reported
FIGURES UF THE YEAR TOTALS FOR FIRST THREE MONTHS
1955 1954 Percent Change 1954 Total
Television set production 2,188,252 1,447,110 +51.2 7,346,715
Radio set production 3,640,144 2,581,565 +41.0 10,400,530
Television set sales 1,943,992 1,780,795 + 9.2 7,317,034
Radio set sales (except auto) 1,246,038 1,059,336 +17.6 6,430,743
Receiving tube sales 117,557,439 76,385,978 + 53.9 385,089,458
Cathode-ray tube sales 2,608,753 1,962,864 +32.9 9,913,504
6 June, 1955 — ELECTRONICS
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INDUSTRY REPORT

Bankers Pronounce
Industry Healthy

Returns on net assets and net
sales take an upturn for the
first time since 1950

INCREASED profits enjoyed by many
manufacturers in 1954 due to ex-
piration of excess profits taxes,
tax-law changes and good business
during the last quarter, helped to
reverse a downward trend of sales
margins and returns on net assets
that had been evident since 1950.

» Assets Rise—The chart, based
on the tabulation of 78 companies
in radio-tv electrical equipment
field by First National City Bank of
New York shows a trend to even
better returns. In 1953 total in-
come was $457.7 million compared
to $516.5 in 1954, a 13-percent
gain. Total book net assets rose
to $3.3 billion in 1954 compared to
$3.0 billion in 1953.

In percent margin on sales, all
manufacturing earned an average
profit of 5.9 percent of sales in
1954. In the electronics field the
percentage was 5.0.

PROFIT TRENDS IN ELECTRONICS
28 T

24— |

(RETUﬂN ON NET ASSETS
' /\/
20\/

PERCENT

PROFIT MARGIN ON SALES
(] -

~_

al— = —

[¢]
1948 1949 1950 1981 1952 1983 1954

ELECTRONICS — June, 1955

AUTO RADI!O utilizing 11 transistors promised by Philco as . . .

New Transistor Radio Hits Market

Three more companies an-
nounce plans for producing
commercial models

A POCKET radio containing two
transistors and three vacuum tubes
that weighs less than a pound and
is priced at $44, has been intro-
duced by Emerson.

Motorola plans to announce its
first transistor car radio models
early in 1956.

A transistor auto radio, jointly
developed by Philco and Chrysler,
will be available in limited quan-
tities as special optional equipment
on 1956 model Chrysler and Im-
perial automobiles.

» Auto—The Philco set, in which
11 surface-barrier transistors re-
place all electron tubes, will go into

WWW._americanradiohistorv.com

production as soon as tooling has
been completed at the firm’s plant
in Sandusky, Ohio. The set re-
quires less than one tenth of the
battery power used by its prede-
cessors. Reduction in size is ac-
complished not only by the use of
transistors but also by the elimina-
tion of the vibrator, power trans-
former and rectifier. These parts
are said to account for 85 percent
of car radio failures.

» Volts—Whereas in conventional
auto sets a B voltage of about 250
is required, the new transistor
auto radio requires only 12 volts,
battery voltage of the cars in which
it will be installed. Current drawn
by the radio is 90 percent less than
by conventional tube sets. The
unit, drawing between 0.2 and 0.3
ampere, will run continuously for

7
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140 hours on a 12-volt battery such
as Chrysler uses without recharg-
ing. Conventional sets which draw
four amperes perform only about
10 hours under identical conditions.

Chrysler reports that the new
radio is 20 percent smaller than the
equivalent tube set. Eventually it
expects these transistor sets to be
only one-fifth as large as present

sets. It is reported that the new
set will sell for approximately $150
and that it may become available
for Chrysler’s other car lines by
1957.

Tape Used For Color TV On Network

Closed-circuit demonstration
with prototype magnetic re-
corder opens new market

A TAPE-RECORDED color program
transmitted over commercial micro-
wave network facilities gave guests
at DMinnesota Mining’s research
center dedication a preview of prac-
tical color programming across the
time zones, for hourly repeats as
the sun rolls westward.

The 15-minute telecast came from
a reel of half-inch tape on RCA’s
new color recorder at NBC studios
in New York, and traveled by
closed-circuit microwave to the new
3M laboratory in St. Paul, Minn,,
for viewing on six 21-inch receivers.

» Progress—After Brig. General
David Sarnoff congratulated 38M
“over the ribbons of vinyl” for de-
veloping the magnetic tape that
helped make the video demonstra-
tion possible, Dr. Harry F. Olson
gave a progress report on electronic
photography. Tape speed has been
reduced to 20 feet per second, per-
mitting storage of an entire 15-
minute program on a 20-inch reel.

An improved servo system holds
tape speed variations down to less
than one part in five million to mini-
mize line jitter in the picture. Mul-
tiple magnetic heads and amplifiers
have been improved to reproduce a
bandwidth of over 3 mc at the new
reduced speed. However, still fur-
ther improvements were promised
both in the machine and in tape
resolution before the commercial
version is brought out.

» Future—Developments to date
point to the feasibility of merchan-
dising 3-minute tapes of popular
song hits, with performers in full
color, for playing on a color tv set
through an attachment selling for
less than $500.

In all tv tape recorder applica-

tions, cost savings could result
from re-use of tape after erasing
to make it sufficiently advantageous
in comparison to film.

It is expected that the motion pic-
ture industry will make greater use
of magnetic tape, eventually record-
ing both picture and sound on the
medium.

From this RCA recorder at NBC
studios came the tape-recorded color
tv program sent over commercial net-
work facilities, for closed circuit show-
ing at the dedication of the new 3M
research center

Industry Stresses Reliability

DESPITE substantial gains in com-
ponent reliability, the need for
more reliable military electronic
equipment is continuing to grow.
At a symposium conducted in Los
Angeles by the Radio Technical
Commission for Aeronautics and
the IRE it was revealed that one
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complex airborne electronic equip-
ment required 3 hours of main-
tenance for every hour it was
operable. The average annual cost
of electronics maintenance in the
armed forces is twice the original
cost of the equipment.

» Why—Department of Defense
studies on causes of unreliability
show that about % of the failures
are due to operational conditions,
%+ to manufacturing defects and
% to design deficiencies.

» Complexity—Effect of complex-
ity on the reliability of military
electronics was discussed by W. A.
MacDonald, board chairman of
Hazeltine Electronics. In 1940 the
reliability factor of a simple one-
tube electronic circuit and its re-
lated elements was 82 percent and
in 1955, 98 percent (upper chart).
But during the same period the
increase in the number of circuits
in a typical piece of military equip-
ment has been substantial, as indi-

{Continued on page 10)
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in your egquipment

SINGLE-ENDED
with leads

clipped for
socket mounting

design and laayout

DOUBLE-ENDED
for soldered-in
applications
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|  SINGLE-ENDED
for conventional
soldered-in use

Sylvania offers you a choice
in Silicon Junction Diodes

featuring
—high back resistance
—high rectification ratios
—sharp breakdown in
saturation voltage region
—ambient operating
temperature to 150°C.

Chassis layout call for conventional
soldering-in of diodes? Sylvania of-
fers double-ended package design.
Or you can choose the single-ended
diode package which can be socket-
mounted aswellassoldered-in. Broad-

rangediodes and narrow-rangediodes
are available in both packages.

Broad-Range Diodes—back resist-
ance of 1000 to 10,000 megohms.
Low capacitance and moderate for-
ward conductance make them highly
useful in general and computer ap-
plications as rectifiers, end gates,
restorers, and clippers.

Double-ended
IN137 IN409
IN138A IN410

Narrow-Range Diodes—controlled

breakdown voltages from 2 to 600

volts. These general-purpose diodes

Single-ended

feature superior rectification ratios
and an ability to function at elevated
ambient temperatures. They have a
very low impedance in the satura-
tion voltage region. Low-voltage
types make good voltage regulators
for transistor power supplies. All
types are applicable in magnetic
amplifiers.

Double-ended
IN370 to IN400

Single-ended
IN200 to IN222
IN401 to IN408

For complete data on all Sylvania
Junction Diodes, address Depart-
ment F20R.

Svrvania ELeEcTric Propucts Inc.
1740 Broadway, New York 19, N. Y.

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

v SYLVANIA

LIGHTING * RADIO * ELECTRONICS * TELEVISION * ATOMIC ENERGY
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cated in the lower chart. In addi-
tion, the number of items of
electronic equipment used in a
typical military installation such
as an aireraft, tank or ship has
increased greatly. Thus, despite
substantial improvement in the
average reliability of components,
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there has been such an increase
in the complexity of both a typical
piece of military electronic equip-
ment and of a typical electronic
installation that today there is
something not much better than
half the systems reliability that

was prevalent in 1940.

BUSINESS data is recorded on stack of special platters, as . . .

Magnetic Memory Goes Juke Box

Feature provides immedi-
ate access to five million
stored characters

RESEMBLING a record playver mech-
anism, the IBM 305 magnetic disk
memory provides random :access to
five million stored characters
(ELECTRONICS, p 26, May 1955).
The memory is designed to work
with punched-card or magnetic-
tape accounting machines. Sev-
eral magnetic-disk storage units
can be connected in parallel to pro-
vide almost unlimited storage ca-
pacity. The unit will comprise the
heart of a new IBM line of elec-
tronic data processing machines.

» How It Works—The disk mem-

10

ory not only looks like a juke box;
it works like one. The information
is stored in concentric bands on the
top and bottom surfaces of the
disks. A reading and writing head
actuated pneumatically but con-
trolled electronically operates from
the side and locates data by disk-
side and band. Air escaping from
the head under pressure provides
a protective cushion for the mag-
netic surface.

This type of memory may alter
the way in which electronic busi-
ness machines are used. With many
types of storage systems the data
must be accumulated and processed
in batches. The memory permits
filing transactions as soon as the
data is received thus keeping bal-
ances current.

WWW americanradiohistorv.com

Manufacturers Eye
Selling Costs

Competition and other factors
are forcing companies to spend
more to keep sales high

SALES costs in the electronics in-
dustry have fluctuated between 9@
and 13 percent of net sales in the
past five years, according to an
analyvsis of the selling, general and
administrative expenses of 13 com-
panies in the field. Last year the
percentage rose to a little over 10
percent from 9.9 in 1953,

» Examples—Despite the simi-
larity of total expense ratios for
the companies surveyved, the amount
spent by individual companies
varied widely, depending on the
character of products, distribution
channels, competitive condition and
sales volume. The amount spent by
these firms has fluctuated from
year to year.

One company with a net sales
volume of $123 million in 1954 had
a $5.2 million selling expense and
$6.5 million in general and ad-
ministrative expenses. In 1953,
with net sales of $87.7 million, this
company spent $4.7 million on sell-
ing and $4.0 million on general and
administrative expenses.

Another firm with net sales of
$42.6 million in 1954 had advertis-
ing expenses of $1.0 million, selling
expense of $896,201 and administra-
tive expenses of $1.8 million. In
1953 it had net sales of $50.4 mil-
lion, and spent $1.9 million on ad-
vertising, $1.0 million on selling

(Continued on page 12)
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Vitamin Q News 5 8

SPRAGUE
1.0-600VDC
25°¢C

SMAI_I_ DRAWN Here is another new

series of reliable,

RECTANGULAR CASE s & i Ll R
CAPACITORS Sprague capacitors.
FOR 125°C

changeable with MIL case
styles CP67 and CP69

EXCEED REQUIREMENTS OF
MIL-C-25A (CHARACTERISTIC "K”)

FOR MANY YEARS Sprague Vitamin Q
Capacitors have proven their ability to
operate at high temperatures. Contirued
improvement in processing techniques
and closer contro! of the materials used
have permitted Sprague Engineers to de-
sign capacitors which exceed the per-
formance requirements for Character:stic
“K” of Military Specification MIL-C-25A.

Type 94P units are equivalent in size
. . . to MIL styles CP61, CP63, and CP65.
Of particular importance to equiprient

designers specifying 125°C capacitors is

the proven chemical inertness and sta-

bility at high temperatures of the Vitamin

Q impregnant used. Consequently there

is no degradation experienced in electri-

cal characteristics following storage at

high temperatures for long periods. A / LERRA |
All Type 93P, 94P, and 95P Vitamin P

Q capacitors are, of course, hermetically A (o' e W e MR MO

sealed. The terminal bushings and me- ] QL* i

chanical case closure have been designed

to withstand low barometric pressures at

high ambient temperatures.

Type 93P Vitamin Q copociters correspond in size
to MIL styles CP53, CP54, and CPS5S.

Complete information on these new
Vitamin Q capacitors is provided in
Engineering Bulletin 231, available on

®
letterhead request to Sprague Electric Co.,
35 Marshall Street, North Adams, Mass.

Sprague, on request, will provide you with .

complefe. application angineering sarvie for World’s Largest Capacitor Manufacturer
optimum results .in the use of Vitamin Q

capacitors

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT
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and $1.5 million on administration.

» Survey—The National Industrial
Conference Board has found that

selling and distribution costs in the
electrical machinery field, which in-
cludes electronics, averaged 8.5 per-
cent of sales with 5.3 percent for

direct selling expense, 0.6 percent
for warehousing and delivery ex-
penses, 1.4 for advertising expense
and 1.5 percent for other expenses.

A-M and Television Broadcasters Make Progress
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Station grants, broadcasters’
revenues and set production
give industry profile

TELEVISION and a-m radio have
shared most broadcasting business
for nearly eight years now and the
charts show how the two media
stack up.

Despite FCC requirements that
prospective broadcasters show a
high degree of financial responsi-
bility before going into business,
broadcasting can be quite hazard-
ous.

Although all the deletions are
not necessarily business failures
still the comparison of grants ver-
sus deletions shows that broadcast-
ing is no foolproof touchstone for
wealth.

P> Station Grants—In recent vears
the number of television deletions
has risen sharply. Many of these
are uhf. However, the high num-
ber of tv deletions in 1954 and 1955
can be attributed to a normal shak-
ing down of the heavy post-freeze
rush to get on the air that occurred
in 1953. A-m station building con-
tinues at a high level with consid-
erably fewer deletions than for tv.

> Station Revenue—The record of
broadcasters’ revenues illustrates
that a-m is a relatively mature in-
dustry with revenues steady in the
neighborhood of $450 million an-
nually. Television is still in its
growth phase. Income before taxes
for television broadcasters is some-
what higher than for a-m and the
trend seems to be continuing in
that direction.

» Set Production—The set produc-
tion figures show a stable market
both ways. In the radio field the
rapid drop in so-called home radio
production was offset only slightly
by the advent of the clock radio.

The clock radio business is holding
(Continved on page 14)
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~ For all your Tape Wound
Core Requirements, specify

 POREC by ARWOLD'

i

o

i

You'll be assured of the performance and uniformity you want, when
you use Arnold Cores as magnetic components in your amplifier,
transformer and reactor assemblics.

Our facilities for production and testing are highly modern and
complete. Arnold is a fully integrated company, controlling every
manufacturing step from the raw material to the finished core, and
therefore best able to maintain high quality control. You'll have at
your command the most complete line in the industry . . . containing
every type, shape or size core you may require to meet design nceds
or electrical characteristics.

Many sizes of Arnold Tape-Wound Cores are carried in stock for
immediate delivery. @ Wrire for additional informarion, and let us quote
on your requirements and help solve your problems.

HERE'S DATA YOU NEED..,
Write for these Bookiets

1 BULLETIN TC-101A4 . . . “Properties
of Deltamax, 4-79 Mo-Permalloy and
Super-malloy”—28 pages of technical
data on Arnold Tape-Wound Cores of
high-permeability alloys.

2 BULLETIN $C-107 . . . “Arnold
Silectron Cores”’—round, square, rec-
tangular, or C and E cores; 52 pages
of data on shapes, sizes, properties, etc.

ADDRESS DEPT. E-56

waD 5648

THE ARNOLD ENGINEERIN(; —COIE’;XNY"

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION {

-

M General Office & Plant: Marengo, illinois !
L DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. -
4 ¥ |05 Angeles: 3450 Wilshire' Blvd. Boston: 200 Berkeley St. ]
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firm at around two million sets.
Auto-set production remains around
four million sets.

Television set production rose
rapidly in 1948 but seems to have
settled at around 7 million. Re-

placement sales constitute about 40
percent of total. About one half
of these sales are to get away from
poor performance of a present set.
There are still relatively few
second-set homes.

INSTRUMENTS like this Socony engine analyzer are reasons why . . .

Qil Firms Team With Electronics

Three electronic manufactur-
erstosell instrumentsdeveloped
by petroleum companies

IN THE past few months, three
electronic manufacturers have en-
tered into agreements to make and
market electronic equipment devel-
oped by major oil companies.

Consolidated Engineering will
shortly, probably in midsummer,
begin marketing four plant analysis
and control instruments developed
by Phillips Petroleum Company for
petroleum and processing indus-
tries. They include an infrared
gas anualyzer, a differential refrac-
tometer, an ultraviolet analyzer and
an oxvgen analyzer. The instru-
ments have been designed and built
by the eil firm during the past
five years. A number of them have
been in service for three yvears.

Phillips will supply Consolidated
with the technical know how on
typical refinery and chemical plant
applieations.

14

» Sun—Licensing arrangements
have been entered into by Sun Oil
and the Fielden Instrument Divi-
sion of Robertshaw-Fulton Con-
trols Co. The agreement permits
the manufacture and sale by Fiel-
den of electronic devices used to
control the levels in processing of
petroleum products. Such devices
have been operating in the oil
firm’s refinery located at Delaware,
Pa.

An engine analyzer developed by
Socony Vacuum Oil will be manu-
factured and sold by DuMont Labs
under a licensing agreement. The
instrument can diagnose auto ig-
nition faults in less than one min-
ute and also locate preignition
faults. It can picture the behavior
of all cylinders simultaneously.
Oscilloscope  patterns  depicting
about 65 engine ailments have been
identified.

Power for the engine analyzer
may be supplied by the battery of
the automobile being tested or from
any ordinary 115-volt source.

www americanradiohistorv.com

Electrolytic Capacitor
Makers To Up Output

Some manufacturers are push-
ing production expansion in
anticipation of higher demand

Out OF roughly 125 capacitor
manufacturers in the U. S. only
25 companies make electrolytic

types. One of the reasons for the
relatively small number is the large
capital outlay that is necessary to
establish a plant. At least $180,000
to $200,000 is necessary to estab-
lish pilot operation.

Electrolytic capacitors accounted
for only about 10 percent of total
fixed capacitor production com-
pared to over 50 percent for paper
capacitors, 20 percent for ceramic
and 15 percent for mica types.
However, in dollar volume, elec-
trolytics represent nearly 40 per-
cent of the total and rank second
only to paper capacitors. In 1952,
government figures indicated vol-
ume to be $108 million. Dollar vol-
ume for 1954 is estimated at $120
million,

» Expansion — Pyramid Electric,
whose total capacitor production is
about 75 percent in electrolytics,
has experienced a marked increase
in sales in the past year. Its net
sales in 1954 were $7.7 million com-
pared to $5.7 million in 1953, a
35-percent increase. The firms sales
are approximately 10 percent to
jobbers, 15 percent to the indus-
trial market and the remainder to
set manufacturers, This year the
firm estimates that its total sales
will reach $10 million. Sales for
the first quarter of this year are
10 percent above the period in 1954,

» Growth-—GE expanded in the
electrolytic capacitor field with a
$6.4-million plant to be built in
South Carolina. Limited production
is scheduled fcr early in 1956 and
the plant will eventually employ
700 people. It will have 90,000 sq
ft of production area. According to
the company, the expansion is main-

Iy in anticipation that the rapid
(Continued on page 16}
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growth of color tv will greatly ex-
pand the market for electrolytics.

It is estimated that by 1960
vearly production of tv sets will
reach 9 million with 90 percent
color receivers. Estimates are that
the average color set will use twice
as many capacitors as a mono-
chrome model.

Another company, P. R. Mallory,
is completing a $1.5-million elec-
trolytic capacitor plant in Alabama
with 70,000 sq ft of space and
Cornell-Dubilier is completing a
plant on the west coast. In the past
yvear electrolytic capacitor manu-
facturers have added over 700,000
sq ft of space.

MORE stations like this one in Iceland are installed as . . .

Armed Forces TV Comes of Age

Stations are now budgeted by
the Defense Department as an
official service

IN LITTLE more than a year since
its first station went on the air the
Armed Forces Television Service
has grown to five operating sta-
tions. Locations are at military
bases in Maine, Iceland, Azores,
Tripoli and Greenland.

A station in Saudi Arabia is ex-
pected to be on the air on June 15
and another station in Okinawa is
being installed for operation by
July 3. Two more stations are
planned for Greenland and another
on Johnson Island in the Pacific.

The stations are so valued as a
morale builder for isolated troops
that now the cost of the stations is
budgeted by the Defense Depart-
ment. Previously equipment was

16

paid for out of unappropriated
funds such as Post Exchange
profits.

» Potential —Every isolated area
in the world where U. S. military
personnel are located is a potential
site for an Armed Forces TV sta-
tion. Some 50 to 75 stations could
conceivably be established. How-
ever, each location is evaluated on
its individual merits and require-
ments.

» Equipment—Average cost of the
stations now installed is about
$50,000. There has not been as yet
any formal standardizations for
equipment although such standards
are forthcoming. The stations are
all low-power vhf outlets with be-
low 100 watts erp and do not re-
quire an FCC license. Most of the
equipment has been supplied as a
complete package.

www americanradiohistorv.com

Arizona Wants
Electronics Plants

More companies are establish-
ing plants in the state near
the Army’s electronic center

SigNs that the Air Force seeks to
slow up further concentration of
the aireraft industry in any one
place has given the state of Ari-
zona cause to hope for further
growth in its aviation and elec-
tronic industries. General Lenzner,

commanding general of Army’s
electronic proving ground, Fort
Huachuca, Ariz. recently stated

that an electronics company having
facilities on the West Coast or in
the east, and also in Arizona, likely
would be in a more favorable posi-
tion contract-wise.

» Growth—According to the Val-
ley National Bank of Phoenix, six
major additions to the electronic
manufacturing and research facili-
ties in the state have been
announced in recent months. Com-
panies such as AiResearch, Doug-
las Aircraft, Goodyear Aircraft,
Hughes Aircraft, Infilco, Motorola,
Precision Products, Phemco, Sav-
age Manufacturing and Thunder-
bird Engineering have plants in
the area. These plants now employ a
total of about 8,000 people.
Motorola, which has had a labora-
tory in Phoenix, is building a new
$1.5-million facility there for manu-
facturing transistors. The firm has
been producing the devices in pilot
quantities at the present Phoenix
plant for two years. The first sec-
tion of the new building is expected
to be completed early in 1956 and
initial employment will be 500.

» Army—One major reason for
growth of the industry in Arizona
is Fort Huachuca, the Army’s elec-
tronic proving ground southeast of
Tucson. General Lenzner recently
announced that between $20 and
$30 million in government contracts
will be let next fiscal year for elec-
tronic equipment to be tested at the
Fort.

At the proving grounds, estab-
{Continved on page 20)
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R-F Bridge
400 Kc to 60 Mc

The Type 1606-A Radio-Fre-
quency Bridge is a new, improved
model of the popular Type 916-A
R-F Bridge which has served the
communications field for well over
a decade.

This G-R instrument reads both
resistive and reactive components
of impedance directly on separate
dials. All variable elements are pre-
cision capacitors making possible
highest accuracies in measurements,
particularly at the upper radio fre-
quencies. For direct impedance
measurements of antennas, trans-
mission lines, circuit elements and
other low impedances, this versa-
tile r-f tool is invaluable. With an
external parallel capacitor, tuned
circuits and other high impedances
also can be measured.

The new General Radio R-F
Bridge has greater sensitivity, uses
new variable capacitors whose ro-
tors and stators are milled from
solid blocks of aluminum for mini-
mum loss, is less than one-half the
volume of its predecessor and con-
tains only one bridge transformer
for coverage of the whole frequency
range. Dial locks are provided to
prevent accidental movement of the
initial balance control, and a sim-
plified system of connection to the
unknown is made available.

Those who have worked with the
first G-R Radio-Frequency Bridge
will find the new model an even
more convenient and useful instru-
ment. New materials, techniques
and operating improvements,
many suggested by customers,
make this the finest R-F Imped-
ance Bridge yet made available.

275 Mossachusetts Avenuse Cambridge 39, Massachusetts, U, 5. A,

INPUT RESISTANGE
ORREAGTANCE (Zy) OHMS

Transmission Line m—=
Measurements

The Genesal Radio R-F Bridge is .an
invaluable communications-engineer-
ing tool. | xdicated at right are input
resistance and reactance of a trans-
mission lin2 with characteristics and
termination indicated. Solid lines are
obtained fiem detailed computations;
circles from measurements with the
new Type 1606-A R-F Bridge.

Type 1606-A Radio-Frequency Bridge .. .................... $535
Type 1606-P1 Luggage-type Carrying Case . . . facilitates
transportation and insures safe storage................. ...kl $15

Frequency Range: 400 kc to 60 Mc

Resistance Range: 0 to 1000 ohm=

Reactance Range: + 5000 ohms direct reading at 1 Mc— range varies inversely
as frequency

Basic Accuracy: + (19 -+ 0.1 ohm) for Resistance and + (2% - 1 ¢hm) for
Reactance; slightly less accurate at higher frequencies — high-
frequency corrections provided

Accessories Supplied: Coaxial cables for connecting generator and detector,
two leads of different lengths for connecting unknown impedance
to bridge, Type 874-PB58 Panel Connector

Dimensions: 1214 x 9% x 10% irches  Net Weight: 23 |bs (29 Ibs with

carrying case)

GENERAL RADIO Company #7774 p EIEREEER

b)40 Years of Pioneering |

in_Electronics

90 West Street NEW YORK &

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

York Road & Guernsey Avenue, Abington. I’a. PHILADELPHIA
920 & Michigan Ave. CHICAGO $

1000 N. Seward St. 105 ANGELES 38




New Information OF INTEREST TO

COMPUTER ENGINEERS : DESIGNERS

on the NEW

RF TRANSISTORS

TRANSIENT TIME VS. ALPHA CUTOFF FREQUENCY FOR TYPICAL HIGH FREQUENCY UNIT
— bbbl AL e
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Emitter

RISE TWE - MICROSECONDS

NN |

Cutoff*
Volts mA uA

L/, NORMALIZED

RAYTHEON RF TRANSISTORS ARE

completely interchangeable
without selection of components

successfully field tested for an entire
year. In mass production for
several months,

made by the Raytheon perfected
fusion process that has already
produced nearly two million
transistors

Base : Temp.
Current 1 Rise

Ampl. °C/mW

Factor me.

2N112/CK760 -6 -~ 1.0 0.5
2N113 /CK761 —6 -10 0.5
2N114/CK762 1 —6 -10 0.5

40 5 0.62
45 10 0.62
65 20 0.62

*Cutoff current measured at Vo == ~ 12 volts

Note: above characteristics are average except where noted

RAYTHEON TRANSISTORS
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VOLTAGE REGULATOR TUBES

0A2 150 volts, 5-30 ma.
0B2-0BZWA 108 volts, 5-30 ma,
RADIATION COUNTER TUBES CK5787-CK5737WA 98 volts, 1-25 ma.
CK6542 150 volts, 5-25 ma.

CK1020 Thin wall beta, gamma counter, 900 velt
CK1021 Thin wall beta, gamma counter, 900 volt
CK1026 Halogen quenched, gamma counter, 9C0 volt 4

CK1049 Halogen quenched beta, gamma counter,
9C0 volf

Other counter types can be made to your order.

WAYTREON
CK 5787 WA

“EATTHEOR
CK 5783wA

B RAYTHEON
= CK-5651WA

MADE IN U.SA

EFERENCE TUBES

5651-CK5651WA 85 volts, 1.5-3.5 ma.
CK5783-CK5783WA 85 volts, 1.5-3.5 ma.
CK6213 130 volts, 1-2.5ma.

PERFORMANCE TESTED and
backed by over THIRTY YEARS
OF EXPERIENCE in the manu-
facture of gas tubes

5
%% CORONA VOLTAGE
RECTIFIER TUBES TS REGULATOR TUBES

CK1042 2800 voltinverse, 8ma.de. * gue & ,‘ -, o ; 700 volts, 2-55 wa
CK5517 2800 volt inverse, 12 ma. d¢. — ' K6437 (CK1037) 700 volts, 5-100 ua
CK6174 2800 volt inverse, 3 ma, e ' Gl @BS 900 volts, 5-100 na
‘ CRGA’B(CK1039) 1200 volts, 5-100 ua

500 to 3000 volt ratings
available on special order.

COLD CATHODE

Listed are representative
tubes in 2ach group. All are stable, rugged, reliable

— worthy of your complete confidence.

Al except Radiation Counter
Tubes shown actual size.

Excellerce en Eleclionies

RELIABLE SUBMINIATURE ANO MINIATURE TUBES
SEMICONDUCTOR DIODES AND TRANSISTORS
NUCLEONIC TUBES » MICROWAVE TUBES
RECEIVING AND PICTURE TUBES

Speciol Tube Division — Home Dffice: 55 Chapel St., Newton 58, Mass., Blgelow 4-7500
For appiication information write or call the Home Office or: 9501 Grand Avenue, Franklin Park (Chicago), lilinois, TUxedo 9-5400
589 Fifth Avenue, New York 17, New York, PLaza 9-3900 « 622 South La Brea Ave., Los Angeles 36, California, WEbster 8-2851
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INDUSTRY REPORT — Continved

lished last year, the Signal Corps
is performing technical and engi-
neering tests on communications
and electronics systems and equip-
ment, developing experimentally
the requirements to be met in re-
search and development establish-
ments and formulating new tech-
niques for signal organizations.
At the Fort, the Army can lay out
in full scale the electronic opera-
tions of an entire field army.

» Not Temporary—About $900,000
in permanent construction is budg-
eted for the fiscal year of 1956 and
$16 million is being asked for per-
manent construction in fiscal 1957.
About 9,300 people, civilian and
military, are employed at the Fort.

Taxi Radio Continues
As A Top Market

TAXICAB RADIO MARKET

100 T T T

NUMBER OF MOBILE TRANS-
MITTERS AUTHORIZED

THOUSANDS

ESTIMATED NUMBER OF
MOBILE TRANSMITTERS

L9 TIN USE ‘ |
20— ‘
|
FIXED STATION TRANSMITTERS
AUTHORI ZED
10— T ]
\ |
’ 3
| !
S ’ .
1950 1951 1952 1953 1954 1955
(EST)

Saturation is high but replace-
ment sales and growth keeps
potential up

TAXICAB radio has accounted for
more two-way radio sales than any
other field except the police radio
service,

» Market—There are approxi-

20

mately 78,000 cabs in regular op-
eration in the U. S. Approximately
52,000, 66 percent, of these have
been equipped with two-way radio.
Of the remaining 26,000 cabs a
good number operate in areas
where radio is not used. For ex-
ample in New York where over
11,000 cabs operate, the majority
do not use the two-way radio.

The replacement market has
grown along with initial equipment
sales. The normal life of two-way
radio for cabs is from 5 to 8 years.

As shown in the chart, the 95,000
transmitters authorized for taxi-
cab radio far exceeds the number
of transmitters in use. The FCC
estimates that about 58.5 percent
of authorizations are in use.

® i

o

READY-MIXED concrete is prepared in half the time with closer weight control

when . . .

Punch Cards Batch Concrete Mixer

Electronic weighing and two-
way truck-to-plant radio cut
waiting time at peak periods

INSTALLATION of a punch card con-
trolled batching system at a new
plant of the Cleveland Builder’s
Supply Co. increased efficiency and
accuracy of concrete mixing by an
estimated 100 percent.

Using one of over a thousand
punched cards available for various
mixes, the operator can prepare a
batch of concrete in about half the
time required by manual operation.
Weighing of ingredients is better
too—coming with + 2 lb of cement
in a 600-Ib batch. This compares
with =25 1b for manual-controlied
systems.

» Recipe Card—Each card carries
punched information giving the bin
location and weight of each in-
gredient such as cement, sand,
gravel and water. Initiating the
weighing cvele, the required

amounts of ingredients are
dumped into auxiliary bins., When
all of the auxiliary bins contain
the required weights the operator
can route their contents into the
mixer.

Interlocking controls prevent the
operator from initiating the mixing
cycle until all the weights are cor-
rect. A control setting on the in-
strument panel allows compensat-
ing the amount of water to be
added for the moisture content of
the sand. The system was designed
and installed by the Fairbanks-
Morse Co. for the Butler Bin Co.

» Rush-Hour Radio— The busy
period for a concrete plant is the
early part of the morning. Use of
two-way radio communications per-
mits a returning truck driver to
notify the plant as he approaches.

His next delivery can be weighed
out and held in the auxiliary bins
while the batch for the previous

truck is being mixed.
{Continued on page 22)
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Nothing Less than this ALL-ANGL Mount
gives sure protection in JETS and MISSILES

WHY? Because this Barry mount is independent of operating or
mounting position. Through every operational maneuver of jets,
VTO’s, and missiles, the ALL-ANGL gives the same effective
shock and vibration protection as in level flight.

These are the vital performance characteristics
of the ALL-ANGL Mount:

® Equal stiffness in all directions

® Equal damping in all directions

¢ Low transmissibility at resonance — less than 3

¢ Isolation under superimposed steady state accelerations
upteSg

N

| |
I

_Ii

Maximum load ratings of
Size 0 ALL-ANGL mounts now
available are 0.5 to 3.0 pounds
per mount, in four ranges.

T T T
Transmissibility curves.

[ suze 0 “AlbAngE Ssolator
——F—T1—  Ipeizesid

19|—

|

#_

N

I
-
7
T
I A
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Displacement tranemissibibty

40
Fraquency (cos)

Write today for Data Sheet W5. For X ——r
specific recommendations, call your Typical transmissibility curve for ALL-ANGL

d mount, both base and bulkhead mounting,
nearest Barry Sales Representative. ; . .
excited axially at constant amplitude.

BARRY CONTROLS

INCORPORATED

Formerly The Barry Corporation

707 PLEASANT STREET WATERTOWN 72, MASS.

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES

ELECTRONICS — June, 1955 Want more information? Use post card on last page.
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RESEARCH and development work is stepped up as . . .

Traveling Wave Tubes Grow Up

Number of tubes in use is nu-
merically small but output and
improvements are increasing

ALTHOUGH less than 1,000 traveling
wave tubes are now in use in the
U. S., interest in and production
and development of the items is
growing fast. Nearly every major
tube manufacturer has the tubes
under development although few
are actually producing them for
commercial sales.

Huggins Laboratories in Cali-
fornia, which has been devoted al-
most exclusively to traveling wave
tube development and production,
began producing the tubes in late
1951 and since that time has dou-
bled its space three times.

> Market—About 75 percent of
traveling wave tube production has
been sold for laboratory use and for
building prototypes. Military use of
the equipment has also been sub-
stantial and is growing.

The tube ¢ives high amplification
over a wide frequency range with-
out mechanical tuning or variation
of anv voltages or currents applied
to it. Power amplification of greater
than 10,000 (40-db gain) over a
2:1 frequency range has been ob-
tained. An operating bandwidth of
2,000 mc has been obtained in one

22

typical tube type and 7,000 me has
been obtained in another.

» Types—Because of the custom-
made characteristics of the equip-
ment in which the tubes have been
used so far, there is a great
variety of traveling wave tube
types. Sylvania has eight models
plus two backward wave oscillators
and shortly will have eight more
models available in the C and X
bands. Sperry has made approxi-
mately 25 different traveling wave
tube types.

Federal Telephone and Radio
which has been working on the
tubes since 1946 recently introduced
a metal traveling wave tube with a
plug-in feature. It has improved
rerformance and life due to its
metal construction and design, ac-
cording to the company. Also
known to be at work in the field,
although not necessarilyv offering
tubes for sales are Bell Lab, Roger
White Electronics, RCA and Stan-
ford Labs. GE and Raytheon have
the tubes under development and
are planning to put them into com-
mercial production.

» Navy—Through the use of Bis-
manol, a high coercive magnetic
material developed at Naval Ord-
nance Labs traveling-wave tube use
may move ahead faster. Bismanol

magnetic focusing elements ex-
ceeded requirements of an Air
Force development contract for a
new traveling wave tube.

The use of Bismanol magnetic
focusing elements, an inch and a
quarter in diameter and weighing
331 pounds, eliminates the need for a
solenoid and a power supply and
makes possible a weight reduction
of over 100 pounds in the finished
assembly.

Fire Alarms
Go Radioactive

Electrononuclear detector will
spot smoke from fire before it
flames

DEVICES using electronic techniques
to measure heat and detect pres-
ence or lack of flame have long been
accepted by industry. Most recent
variation in this field is a fire de-
tector that rings a Dbell when it
smells the first traces of invisible
smoke from an incipient blaze.
Based upon the principle of the
ionization chamber (technieal de-
tails on page 200) the new detector
depends upon change of resistance
in an electronic circuit, which is
caused by relatively large smoke
particles.
» Advantages—Marketers of the
new device, Pyrene—C-0 Two, point
to the lesser expense of installation
as compared with another of their
systems in which air is pumped
back through perforated pipes to a
sensing unit. Onlv standard elec-
trical wiring is needed for the new
svstem.

F-M Subsidiaries
May Subsidize F-M

New class of FCC authorization
permits use of multiplexed

beep music by the broadcaster
LATE BUT WELCOME is a species of

economic relief implicit for f-m
(continued on page 24)

June, 1955 — ELECTRONICS



In harness racing as in capacitors you pick the leader by
looking at the record. That’s why at Cornell-Dubilier, we’re
mighty proud of our record of new capacitor designs,
consistent dependability and outstanding field performance
—~a record no other company can even come close to

. super-power tank
approaching. That’s the record of | circuit mica capacitors,

C:D...45S YEARS OF FAMOUS FIRSTS

Typical of these “Famous Firsts” are the examples shown here...
just three of the hundreds of money-saving answers in

capacitors a C-D engineer can show you. Write to
Cornell-Dubilier Electric Corp., D K South Plainfield, N. J,

ONSISTENTLY EPENDABLE
ORNELL-DUBILIER CAPACITORS
PLANTS IN SO. PLAINFIELD, M. J.; NEW BEDIORD, WORCESTER AND CAMBRIDGE, MASS.: PROVIDENCE AND HORE VALLEY, R. 1t carrier current

INDIANAPOLIS, IND.; SANFORO AND FURUAY SPRINGS, N. C.; SUBSIDIARY. RADIART CORF., CLEVELAND, OHIO coupling capacitors;

THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

ELECTRONICS — June, 1955 Want more information? Use post card on last page. 23



INDUSTRY REPORT — Continued

broadcasters in a recent FCC rul-
ing. Under a Subsidiary Com-
munications Authorization (SCA),
which is not available apart from
an f-m Dbroadcast license, the
licensee is permitted to engage in
types of nonbroadcast service.
Among these are functional music
(for stores, institutions and fac-
tories) news, time, weather and
similar programming.

Although f-m stations are li-
censed for unlimited time operation,
it is required that they broadcast
a minimum of 36 hours a week dur-
ing the hours 6 am to midnight and
not less than 5 hours in any one
day. Under an SCA grant, and only
until next June, the broadcaster
will be allowed to send out special
programs on the same frequency
after he has fulfilled his quota of
regular programming.

» Simplex-Multiplex—In the lan-
guage of the Commission, transmis-
sion of the SCA program by the
same means as the regular broad-
cast is called simplex. But at any
time, an f-m station may send out
SCA programs by multiplex. Lis-
teners with ordinary receivers hear
only the regular broadcasts.

Airline Radar
Folds Into Floor

Radarscope on one of TWA’'s new
Super-G Constellations folds into the
floor of the plane’s cockpit when not

in use. The RCA radar sees weather
a hundred miles ahead to help pilots
plot a course around and above sur-
face storms

24

Tubes Moving Underground

W ey
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L

Major General Hugh J. Casey, chairman of New York City Transit Authority,
pushes the button to start remote subway train signal and switch control

Pushbutton operations of New
York subways will cost million
dollars a mile

INCREASING use of electronics in
railroading is forecast by recent
installation of pushbutton controls
for a portion of New York City’s
complex underground train system
—the subway.

With 2.3 miles of the Inter-
borough Rapid Transit system un-
der control from Times Square,
Union Switch & Signal is pushing
to complete pushbutton switching
on the entire IRT Flushing line by
the end of 1955. Control for the
9.43-mile stretch will cost over a
million dollars a mile. Further ex-
tension of the new controls is esti-
mated to result in annual savings
of $3 million.

Auxiliary equipment to supple-
ment signal and switeh controls in-
cludes electronic train identification
that will automatically throw track
switches into position, classify on
the control machine the trains en-
tering and leaving terminals and

WwWww americanradiohistorv.com

announce the class of train by
means of signs.

» Train Intercom—A train carrier-
radio system that will enable voice
communications between control
center and every train on the line
is planned for eventual installation.

Purpose of the complex interlock-
ing control system is greater safety
and economy. For example, during
night hours safe single-track opera-
tion will speed cleaning and mainte-
nance that must otherwise be con-
fined to short time intervals be-
tween trains.

Financial Roundup

First quarter profits for many
companies are substantially
higher than in ‘54

CALLED the best first quarter ever
in net profits by some electronic
manufacturers, the first three
months of this year have been lu-

crative ones for many firms. This
{Continued on page 26)
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Plug-in Tone Transmitter

Centralized
.0peratiuns -
Control. .. ~5

Economical with
Modular Design 4
Multi-Gate”

e by
i F-
!

Plug-in Tone Receiver

{Cover Removed)

When planning a system to operate apparatus at a
remote location from a central master station, it is
important not only that the equipment perform as
required, but also that it be easy and economical to
install and service. On the first count, Hammarlund
Muti-Gate equipment assures fast-acting, fail-safe
operation of a practically unlimited number of con-
trol functions over a single circuit. On the second
count, it’s a snap to install and maintain because of
its new modular construction. And that means lower
operating and maintenance costs.

Each rugged, compact standard audio tone generator
and receiver unit, as well as each relay section, is
designed for simple plug-in. While easily removed,
it is positively secured in service.

To provide complete protection against interruption,
it is only necessary to have one spare of each of the
basic components. That’s because frequencies of the
tone receivers and transmitters are determined by
completely separate packages. As a result of this
design, maintenance of these plug-in units is a simple
operation and does not disturb the control system.

Because of its modular design, a complete system of
any size is quickly assembled. Also, after installation,
it may be easily expanded at any time by the addition
of the required modular sections.

{Cover Removed)

Your modern centralized cantrol system will be low
in initial cost, provide highly reliable performance,
and be most economical in maintenance as a result of
the many fine design features in Multi-Gate
equipment.

You can get full details by writing to The Hammarlund
Manufacturing Company, Inc, 460 West 34th Street,
New York 1, N.Y. Ask for Bulletin E-6.

Typical Multi-Gate
Receiving Terminal

This unit takes little space
and is readily accessible
when mounted in a
standard 19/ rack.

Special window covers
protect all relays from dust.
Control of ventilation
maintains conservative
temperature levels
throughout the equipment.

MW HAMMARLUND

EQUIPMENT FOR COC—CENTRALIZED OPERATIONS CONTROL

ELECTRONICS — June, 1955
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INDUSTRY REPORT — Continued

can be seen in the following net
profit reports for companies in the
field in the fiscal periods indicated:

Net Profit
Company 1955 1954
Am. B'deasting 3m  $1,950.000 $1,110.000
Avco 3m ... .. 579.145 1,695,699
Burroughs 3m ... 2.459.41% 2,315,935
GE 3m _.... 50.569,000 18.029.000
(ilobe Union 3m. . 245,976 118.743
Hoffman 3m .. 309,906 470,238
IBM 3m ... . 11,401,947 10,131,429
Minn.-Honeyvwell
3Im 3,728,240 3,950,339
Minn. Mining 3m. 7,152,170 5,259,281
Standard Coil 3m 116,599 406,306
Stewart Warner
.......... 1,116,000 801,469
Qtromberg Carlson
......... 604,577 571,533
Te\as Inst. 3m. . 391,000 369,000
RCA 3m ........ 12,568,000 9,426,000
Tung Sol 2m .... 76,714 450,304
Zenith 3m .. 2,074.960 827,521
1954 18953
Consohdqted Eng.
12m $842,862 $510,406
Tlte] \/IcCullough
12m 622,761
Tlectronic Lng1-
neering 12m ... 47,842 28.360
Garrett Corp 9m. 2,707,309 2,405,928
Servomechanisms
2m . ...... 503,900 505,100

» Securities—General Precision
Equipment is considering the issue
of $10 million of non convertible
preferred stock and increasing
term debt by an additional $6.5
million. Purpose would be to re-
tire all of the presently outstanding
preferred stock and increase work-
ing capital.

Trav-Ler Radio Corp. registered
with SEC covering $1,250,000 of
12-vear 6-percent sinking fund de-
bentures, due May 15, 1967, with
detachable 12-vear common stock
purchase warrants. Some of the
proceeds will be for reduction of
short-term loans and other loans
and the balance for working capital.

National Co. obtained $2 million
additional capital for expansion of
its engineering research activities,
and its development of new elec-
tronic products. The new capital
was provided by Easy Washing
Machine Corp and S. W. Richard-
son and . R. Bass of Fort Worth,
Texas. Thlough their stockhold-
ings in Easy, Murchison Brothers
of Dallas, Texas have a major in-
terest in the financing.

Texas Instruments registered
with SEC covering 165,945 shares
of cumulative preferred stock,
series A, $25 par. Outstanding
common stock is to be offered to
stockholders at the rate of one
share of preferred for each 18
shares of common held on May 2,
1955,
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FUTURE MEETINGS

JUNE 2-3: IRE Materials Sym
posium, U, of Penn. Physics
Bldg., Philadelphia, Pa.

JUNE 3-5: ARRL Hudson Divi-
sion Convention and Amateur
Radio Equipment Show, Hotel
Adelon, Long Beach, N. Y.

JUNE 6-8: Fourth Annual Con-
vention and Trade Show, Na-
tional Community Television
Association, Park Sheraton
Hotel, New York, N. Y.

JUNE 14-16: First Magnetics
Conference and Exhibit,
AIEE., APS. AIMME, Wil-
liam Penn Hotel, Pittsburg,

a.

JUNE 20-25: Symposium on
Electromagnetic Wave Theory
sponsored by URSI and the
Universitv of Michigan, Ann
Arbor. Mich.

JUNE 23-25: Eleventh Annual
Meeting of the Institute of
Navigation, Air University,
Maxwell Field Air Force
Base, Montgomery, Ala,

JUNE 27-29: Radome Sym-
posium, Ohio State University
and Wright Air Center, Co-
lumbus, Ohio.

Avuc. 22-23: Symposium on
Electronics and Automatic
Production sponsored by Stan-
ford Research Institute and
NICB, San Franeisco, Calif.

Auc. 24-26: 1955 WESCON,
Civie Auditorium and Fair-
mount Hotel, San Francisco,
Calif.

AvUG. 26-28: Sixteenth Annual
Sunmmer Seminar, Emporium
Section IRE, Emporium, Pa.

Industry Shorts

» Successful airplane flights with
all-transistor-equipped automatic
navigation and landing systems in
place of vacuum tubes have been
announced by Bendix Aviation.

» Commercial production of a new
film and slide system for tv stations,
designed primarily for color pro-
gramming, has been started by GLE.

» Airborne combat information
center in four-engine WV-2 plane
has the most powerful airborne
search radar vet developed, accord-
ing to GE. It relays combat infor-
mation to fighter planes.

» More than 75 percent of all
amplifiers for Webcor products in
1955 and 1956 will utilize printed
circuits.

AUG. 26-SEPT. 4: Great German
Radio, Gramophone and
Exhibition, Dusseldorf, Ger-
many.

SEPT. 12-16: Tenth Annual In-
strument Conference & Ex-
hibit, ISA, Shrine Exposition
Hall and Auditorium, Los
Angeles, Calif.

Sertr. 26-27: RETMA Sym-
posium, Electronics For
Autoniation and Automation
For Electronics, Philadelphia,
Pa.

SEPT. Elec-

AIEE,

Auditor-

28-29: Industrial
tronics Conference,
Rackham Memorial

_ium, Detroit, Mich.

Oct. 3-5: National Electronics
Conference, Hotel Sherman,
Chicago, Il

Ocrt. 24-25: First Annual Tech-
nical’ Meeting, IRE Profes-
sional Group On Electron
Devices, Shoreham Hotel,
Washington, D. C.

OcT. 28-29: 1955 Symposium of
Philadelphia ISA, Penn Sher-
wood Hotel, Philadelphia, Pa.

OcT. 31-Nov. 1: 1955 East Coast
Conference on Aeronautical
and Navigational Electronies,
IRE, Lord Baltimore Hotel,
Baltimore. Md.

Nov. 1-5: World Symposium on
Applied Solar Energy spon-
sored by SRI, Assoc. for Ap-
plied Solar Energy and Uni-
versity of Arizona, Westward
Ho Hotel, Phoenix, Arizona.

DEc. 10-17: Atomic Exposition
sponsored by AICE and .Joint
Nuclear Congress, Cleveland,
Ohio.

» White Alice is the nickname ap-
plied to the initial phase of an Air
Force project designed to strength-
en and improve the vital communi-
cations links in Alaskua’s extensive
radar network. Prime contractor
for the project is Western Electric.

» Facsimile equipment made by
Air Associates is now being used
by the Tennessee Valley Authority
over a Federal Telephone micro-
wave system.

» Portable receiver sales will jump
10 percent this vear, rivaling the
clock radio as the second most popu-
lar  type, according to CBS-
Columbia,

» One hundred and nineteen dif-
ferent receiving tube tyvpes are used
in 150 different 1954 and 1955 tv
sets, according to a survey by GE.
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V{7 Sweeping Technique

Provides Quick,
Accurate
Q Measurement

® XQ setting made with AVC circuit

® Reduces manual calibration adjustment
with frequency changes—speeds up
operational checks

® Sweep allows visual observation of Q
characteristics with scope and/or meter

e Reduces operational errors

» Sweep allows work on narrow band tuned
circuit or filter

® Digital display of capacitance value to

eliminate dial reading error
SPECIFICATIONS

Frequency Range: 20—220 MC, continuously variable
Frequency Accuracy: Approx. 2% total deviation
Range of Q Measure: 0-125, 0-250, 0-500 cont coi 2 coi3d
Resonating Capacitor Ranges: 7.5—100 mmf—displayed on digital F
dial for ease of reading
Resonating Capacitor Accuracy: +=1%
Power Supply: 105—125 v., 60 cycles electronically regulated.
Consumption, 100 watts. D 308

PRICE: $990. F.OB. Plant. ]
The Kay Q-Sweep provides visual or meter display of Q over a _ .
5% swept frequency range.

The Q-Sweep eliminates the need to continually reset the 105 mc Mo me
cscillator control for each component test—makes it possible sttt ¥
to measure large numbers of components visually, or by meter
reading, without readjustment of any control. The unit may ; ]
be used as o conventional Q-Meter by turning off the sweep. Visual observation of Q measurement

showing typical 5% swept frequency.
P
[0~
The new Kay Kilo-Q provides a measure of component quality over
a broad range of inductance and capacitance. It combines a direct
reading dial over this range, accurate to 1%, for ease of opera-
SPECIFICATIONS tion. i s
Oseiliaton F'ezt‘:":{e::"ge’ NariableB20NCRS 1o 1 MGt in Two positions are provided on the Q Range Control with full
Range of Q@ Measurement: 0—500 scale Q readings of 0 to 125 and 0 to 250, respectively. For reading
Range of Calibrating Capacitance: 60 mmf to 0.1 mf. Q values between 250 and 500, it is necessary to set the lever
Triaxial tuning capacitor switch continu- control to the X2 position on the dial and double the reading on
ously variable on direct reading dial. the 250 scale.
A'ccurccy of.reuding to 5 places. (Addi-
::-,:ualls :‘:lp?r‘:"_""‘"czngl‘s";' be added to ter- The instrument provides a tuning capacitor range of 60-1200
L ) P . . mmf. A vernier capacitor control in shunt is provided to facilitate
Calibration Capacitance Accuracy: Main dial tuning, 19%; . h =
vernier control, .1% tuning of sharp “Qs".
Power Supply: 105—125 v., 60 cycles electronically regu-
late Consumption, 70 watts. ELECTRIC COMPANY
PRICE $695. FOB. Plant KA
14 MAPLE AVENUE PINE BROOK, N. J.
ELECTRONICS — June, 1955 Want more information? Use post card on last page. 27
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THE MOST COMPLETE

LINE OF

FREQUENCY

METERS!

o

Shown here are 12 of

the 31 Precision Direct

Reading Frequency

Meters made by PRD.

Also Available. ..

v Calibrated Precision Frequency Meters

v/ Drum Dial Direct Reading Frequency Meters PRD offers 44 different models.
v Frequency Standard Multiplier Coverage from 400 to 40.000
v Custom Designs me/s. Request 1955 catalog.

ﬂ?%f/ ;770? RESEARCH

& DEVELOPMENT CO., INC.

ggéoT:(LLL¢:Y] STNREEYT Midwest Sales Office:
W, NE TR 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS — TAlcot 3-3174

Telephone : Western Sales Office:

ULster 2-6800 741% NORTH SEWARD STREET, HOLLYWOOD 38, CAL. — HOllywaod 55287

Want more information? Use post card on last page. June, 1955 — ELECTRONICS



here’s the Vinyl Glass Sleeving

with unequalled
HEAT-AGING propertz'es

BH
VINYL=-SIL
8000

N

TEMPERATURE

TIME

ELECTRONICS — June, 1955

BH Vinyl-Sil 8000 Fiberglas Slecving offers outstanding
resistance to heat-aging, a major factor in insulation
breakdown. It retains adequate flexibility, and its mini-
mum guaranteed dielectric strength of 8000 volts even
after these exposures:
2000 hours at 130°C., with tests still continuing.

5 hours at 232°C. 130 hours at 180°C. 825 hours at 150°C.
Here's Class B protection at Class A cost . . . plus these
additional advantages:

High Flow Resistance

Unequalled Non-corrosiveness

Excellent Low Temperature Flexibility (-50°F.)
High Chemical and Oil Resistance

No Capillary Attraction to Water

Here are increased electrical insulating propertics that
mean highest possible product protection —the greatest
improvement in Vinyl Glass Sleevings in five years. Get
complete details today — send for frec testing samples
and data shect.

Bentley, Harris Manutacturing Co.
1306 Barclay St..
Conshohocken, Pa.

Telephone: Conshohocken 6-0634

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

Want more information? Use post card on last page. 29
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5 Aiahti
AIRBORNE
NAVIGATIONAL

COMPUTER

® Miniaturized Ground Position Indicator
for Navigation and Radar Stabilization

by

NEW in CONCEPT! DESIGN! SIZE!

#, 71.1% weight reduction
78.8 % size reduction
81.8 % area reduction ) ,
increased accuracy under all service conditions! Q'E%Mm /J‘?@"‘Z“
increased operational flexibility!

improved resolution!

AU AR S WA Y

® A complete self-contained system utilizing airspeed pitot pressure, aircraft
compass heading, and wind data in polar form. Computes and indicates
ground displacement of aircraft in rectangular coordinates, from an initial fix.

LORAL —Specializing in development and production of AIRBORNE
EQUIPMENT—devoted to the evolution of new concepts, miniaturization
and peak accuracy.

LORAL —serving the Aircraft Industry in the fields of:
* AIRBORNE NAVIGATIONAL EQUIPMENT
® COMMUNICATIONS SYSTEMS

® RADAR EQUIPMENT

* TEST EQUIPMENT

LORAL ELECTRONICS CORPORATION

Dept. €-6

794 EAST 140th STREET NEW YORK 54, N. Y.

30 Want more information? Use post card on last page. June, 1955 — ELECTRONICS
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l'lew HIGH SPEED SERVOS

Servo multipliers have bandwidth over
50 cps. Velocity 1500 v/sec; accelera-
i (e ey tion 60,000 v/sec®. Six gang pots; two
""" - ¥ } a1 tapped with front panel plug-in turrets

. for function generation.

l'lew HIGH SPEED RESOLVERS

Vastly improved dynamic performance

. 35-cycle bandwidth. Rectangular and

Polcr operation; Full AGC either mode.

Front panel plug-in turrets for easy pad-
ding for function generation.

BUILDING-BLOCK
CONSTRUCTION

l'lew PROBLEM CHECK

Eaappa. s S New Reeves development permits
WW 4 .l.l verification of problem solution directly
o .

mv. | from equations before problem is run.
. @+&Qw L4 o Operation of all componentf used

s Ks Patching of problem from diagram
Ches Diagramming of problem from
equations

. . . an exclusive Reeves design
principle that permits assembly of
computer elements in any desired
combination to form exactly the

uew CONVENIENT PATCHBAY

Available in units of 1632, 3264 or
4891 holes for maximum flexibility.

computer necessary to do a particular

job or to expand an existing installation.

REAC 400 can be assembled, component g =gl Color-coded mask aids in patching.
by component, to fit specific requirements e Y B "G'Chl:f""d changes possible during
] e fodkad Jed operation.

at minimum cost, time, space and effort.
REAC 400 is completely adaptable to the

scope and complexity of your control Hew powerruL ampLiriers

New dual amplifier chassis, individu-
ally chopper stabilized. Noise less than
3 mv rms in cabinet. Phase shift 0.025°
@ 100 cps. Bandwidth 10KC under

cabinet conditions.

problem, now or in the future.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America

INSTRUMENT CORPORATION
201 East 91st St., New York 28, N. Y.

Precision Precision SERVO
Analog Floated b RESOLVERS and MECHANICAL
Computers GYROS PHASE SHIFTERS PARTS
]
1RVSS
ELECTRONICS — June, 1955 Wani more information? Use post card on last page. EY
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This high speed, direct writing
oscillograph recorder pro-
vides exceptionally high, ab- Speed plus sensitivity. The Dynograph gives
solutely stable, d-c or a-c am-
plification. [t may be used
with reluctance type gauges

Check these exclusive features:

you the maximum in speed and sensitivity—15
microvolts d-¢ per millimeter deflection with a

. o ! response speed of less than 1/120th second.
‘without auxiliary equipment.

The exceptional stability, sensitivity, and versatil-

ity of the Dynograph are made possible by the ex-  Large easy-to-read records. Over § cm excur-

clusive, patented chopper amplifier. It is used for  sion, permitting the recording of large dynamic
recording a wide variety of transient variables, variations. Chartspeeds [ to 100 mm per second.
such as strain, vibration, temperature, analog com-

puter write-out, etc. Absolute non-drifting stability. The Dynograph

The performance specifications of the Type P is absolutely stable and non-drifting—it is stable
Portable Dynograph are identical with those of

the Type M Console model, but it is mounted in
two convenient carrying cases as illustrated. The
Type P is available with one or two channels.

when it starts working and has absolutely zero
base line drift.

No Hysteresis. The high-torque movement al-

_a
Write for your copy of Bulletin L-742. 1t gives ,ﬁ““‘l‘m ways returns the stylus to the base line—even
you complete details and application informa- I , o inearity is withi

tion on both portable and console models of with the paper stationary. Linearity is wi hin,

the Offner Dynograph. . =23 one percent for four cm.

OFFNER ELECTRONICS INC.

5324 N. Kedzie Avenue, Chicago 25, U.S. A,

Want more information? Use post card on last page. June, 1955 — ELECTRONICS




A simple pulse system. Engineer sets up and connecis Burroughs
Pulse Units to produce a pattern of pulses used in testing magnetic cores.

Every engineer who works with pulses
should read this news from BURROUGHS

New packaged pulse handling units performing
basic functions connect together te form a
virtualty unlimited variety of pulse systems

Now you can assemble any kind of pulse system you need from
the simplest to the most complex—usually in a matter of minutes.
All you do is connect together Burroughs Pulse Units, using
standard plug-in cables.

Speed of set-up is one of the chief advantages of this equipment.
There’s no soldering required. Systems can be set up or radically
changed with no tools except possibly a screw driver.

Since Burroughs Pulse Units are complete within themselves
and matched to each other, you're relieved of the problem of
detailed circuit design. You work with simple block diagrams
and basic ideas only . . . concentrate your efforts entirely on the
logic of the system.

UDEC I, a complex pulse system. The giant Bur-
roughs Unitized Digital Electronic Computer is built
entirely from Burroughs Pulse Units conrected together
with standard cables.

READ MORE e



Burroughs Pulse Test Units Help

No time lost building test equipment

Simple 3-step set-up builds a complete pulse system

1. Study the pulse sequence

This is the time chart of the desired pulse output
from the pulse system. It shows pulse height, pulse
width, pulse frequency, and pulse separation.
Usually, the pulse sequence is worked out as part
of your preliminary planning prior to beginning
actual engineering with the equipment.

2. Draw the block diagram

This is the first step in planning the actual pulse
system. Using standard block diagram symbols,
you can plan your complete system within a matter
of minutes. And you needn’'t worry about circuit
details within the units themselves, because all
units are complete and matched to each other.

3. Connect the units together

From the block diagram you can determine which
Burroughs units you need in your rack. Connect
them together with standard cables, and there’s
your pulse system. Convenient front-panel controls
add further flexibility—enable you to make fre-
quency changes over a wide range as easily as
turning knobs.

INDIVIDUAL UNITS PERFORMING BASIC FUNCTIONS CONNECT TOGETHER

TS g g G

Pulse generators Flip-flops Mixers Coincidence detectors Pulse delays

waaLamericanradiohistorvy. com p—



Try new ideas—Burroughs Pulse Units are so easy
to use they make it possible for you to try many new
ideas that you might otherwise never find time for.
Think of it. No breadboard engineering. No designing
special test equipment before you begin on a new
project. Consider how many more new ideas you can
try when you have this convenient, flexible equipment
at your finger tips. If you work with pulses, you need
these new engineering tools.

Correct errors fast—Before Burroughs Pulse Units
were developed, errors in pulse system planning meant a
serious economic loss—in equipment as well as time.
Not so now. When ycu discover an error in planning
your system, simply reconnect the cables and correct
the error. It only takes minutes. Often you can’t be sure
how a system should be connected. With Burroughs
units, you can try different ways—at no loss. You can
experiment without losing engineering time.

Speed completion of engineering —Every day
lost in the engineering phase of product development
postpones product delivery. So you’re the loser when you
take time to build your own test equipment. How much
easier it is to make deadlines when you can simply
connect Burroughs pre-engineered units together. Lead-
ing laboratories engaged in all phases of electronics
research are now benefiting from the time-saving
advantages of Burroughs Pulse Units.

Use equipment over and over again—This is
where the real economy comes in. But first let us say a
word about original cost. Burroughs Pulse Units usually
cost less than you would otherwise have to spend in
engineering time and equipment to design and build
your own pulse system. Beyond that, they can be used
over and over again on different future jobs—saving
additional cost in every application. The total savings
can be incalculable.




Typical Applications for

-y 0) Burroughs Pulse Units

Pulses are being used so widely today in infor-
mation handling and control systems that it
@ would be impossible to list fully the many fields
of application for Burroughs Pulse Units.

Generally, however, they are being used in
4&} research engineering, development engineering,
@ and even product test applications in connection

with such products as:

l l | I I l 4L ~L I ’ Radar Telemetering
W GD. Computers Electronic control
' -23vV

Television Test equipment

ol el

©)

v

Can Burroughs Help You?

Juururur

v If you have an engineering problem involving
pulses, write Burroughs. Without charge, we'll
I l J 1 engineer a system for you showing which Bur-
roughs Pulse Units you need and how much
they cost. Prove to your management just how
much you can save in engineering time and
Frequency divider. Pulse generator, flip-flop, and two equipment cost. Deliveries can be made im-

coincidence detectors are connected together to form a : 8
frequency divider with two outputs, both one-half the mediately from stock. For detailed brochure,

frequency of the input. just send the coupon.

@ ® ©® ® 0O
-

ELECTRONIC INSTRUMENTS DIVISION

Burroughs Corporation ] éULs SENER,
Electronic Instruments Division, Dept. 3F ® ,C ‘@ B
1209 Vine St., Philadelphia 7, Pa. : - L"‘"“y -
Yes, | want the detailed brochure on Burroughs Pulse Units. ‘ Q =
NAME. S ..,. ¥ *
e 4 45 B -
ORIy siny gy - 570, Fn . s . . m Vs o Wkt AN wola'a s aVAlY . JJ ¢ ; f 1
STREET. ... ... N .
CTY. ZONE. ... .. STATE. . ... .. ..

Printed in U.S.A.
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Hes= rectifiers are automat-
ically tested and inspected
in wess quantities.

How G.E.

This array of testing equipment mass-checks individual ger-
manium rectifiers to 10,000-hour standards under mazimum
voltage and current conditions and at 85°C. Each rectifier is
electrically connected to a testing circuit and any unit which
falls below guaranteed limits is automatically rejected.

This life test is only one of the many severe quality checks
imposed on General Electric Semiconductor products. Preci-
sion mass production coupled with precision mass testing as-
sures uniform, reliable quality at low, mass-quantity prices.

G.E’s new 1N315 rectifier operates efficiently and with
long life at 85°C because of new germanium crystal growing
techniques developed by the General Electric Research Lab-
oratory and improved junction forming methods. Controlled
characteristics are assured by accurate machines which re-
produce assemblies to extremely close tolerances. The high
reverse resistance and low forward resistance characteristics
make it specially adaptable for use in magnetic amplifiers or
other circuits where high temperature and extremely low
leakage current are required.

Full details are available on request. Write or wire today
to: General Electric Company, Section X465. Semiconductor
Products, Electronies Park, Syracuse, New York.

Progress Is Ovr Most Important Prodvct

GENERAL &3 ELECTRIC

ELECTRCNICS — June, 1955

Rectifiers in mass-production lots are placed in Life-Test
Equipment and are tested to 10,000-hour life standards.

assures 85°C operating reliability
of the new IN315 Germanium Rectifier

SPECIFICATIONS
IN315 and TN315A
(Resistive or Inductive Load)

Maximum allowable peak in
verse voltage . . . . . . . .

Maximum allowable D-C out-
put current

Maximum full load forward
voltage drop

Continuous reverse working
voltage

IN315 minimum forward to re-
verse current ratio (average
forward/average reverse at
full load) . . . .

IN315A minimum lorward to re-
verse cuirent ratio (average
forward/average reverse at
full load) . . . . . . . ...

Maximum operating frequency
{709 rectification efficiency)

Storage temperature

Want more information? Use post card on last page.

55°C
200
100
.48

150

700

1600

50
95

71°C
200
100
46

100

300

750

50
95

85°C
100 Vv
100 ma
44V
50V
200
400
50 KC
95 C

33



This miniaturized CST-50 variable ce-
ramic capacitor outperforms capacitors
several times larger. C.T.C.’s unique de-
sign includes a {unable element which vir-
tually eliminates losses due to air dielectric.
This results in wide minimum to maximum
capacity range of 1.5 to 12 MMFD.

This tuning sleeve is at ground potential
and can be locked firmly to eliminate un-
desirable capacity change. Each CST-50is
provided with a ring terminal with two
soldering spaces.

This is but one of a versatile family of
C.T.C. ceramic capacitors of this type,
built to C.T.C.’s quality control production
standards for guaranteed performance.

All C.T.C. components — standard or
custom are subject to this precision
manufacture. Other C.T.C. components
include coil forms, coils, terminal boards,
terminals, diode clips, insulated terminals
and hardware. C.T.C. engineers are glad
to consult on your component problem.
Write now for sample specifications and

34

prices to Sales Engineering Department,
Cambridge Thermionic Corporation, 437
Concord Ave., Cambridge 38, Mass. On
West Coast, contact E. V. Roberts, 5068
West Washington Blvd., Los Angeles 16
or 988 Market St., San Francisco, Calif.

C.T.C. Capacitor Data: Metallized ceramic forms.
CST-50, in range 1.5 to 12.5 MMFDs.
CST-6, in range 0.5 to 4.5 MMFDs.

CS6-6, in range 1 to 8 MMFDs.
CS6-50, in range 3 to 25 MMFDs.

CST-50-D, a differential capacitor with the top half
in range 1.5 to 10 MMFDs and lower half in
range 5 to 10 MMFDs.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

Want more information? Use post card on last page.
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PLUG
IT
IN

BOLT
IT
DOWN

OR
STRAP
IT ON

Airpax Series 300 choppers are available in three
mounting styles. The popular plug-in style, Type 300,
fits a 7-pin miniature tube socket. It can be locked

in place by a tube shield.

For permanent mounting, Airpax supplies
you with Type 303. The Series 300 chopper
withstands sheck and vibration, commend-

ing it to such rigid mounting.

Or, for mounting parallel to a
chassis, Type 302 is available.
These choppers, rated for 2,000

hours life, can be soldered advan-

tageously into many equipments.

THIS RUGGED LONG-LIFE

CHOPPER CAN TAKE IT!

Airpax Series 300 choppers operate at 400 CPS. The
SPDT contacts are rated for 2 MA at 100 V MAX.

For complete specifications write to

ELECTRONICS — June, 1955
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DESIGNERS PRODUCTS ENGINEERS

COMPANY

MIDDLE RIVER BALTIMORE 20, MD,

Want more information? Use post card on last page,
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New, low cost,

INDUSTRIAL

MEASURES FREQUENCY, SPEED,
RPM, RPS, RANDOM EVENTS

D s
s e

MEASURES WEIGHT, PRESSURE,
TEMPERATURE, ACCELERATION*

WIDE RANGE, 1 CPS TO 120 KC

DIRECT NUMERICAL READINGS

HIGH ACCURACY, SIMPLE TO USE
COMPACT, RUGGED, DEPENDABLE

-hp- 521A ELECTRONIC COUNTER — $475.00

SPECIFICATIONS

Range: 1 cpsto 120 KC.

Accuracy: * 1 count * accuracy of timing frequency. (Approximate-
ly *£0.1% when power line used, +0.01% with crystal standard
installed.)

Registration: 4 places. Total count capacity 9,999.

Input Requirements: 0.2 v rms. minimum above 10 ¢ps; 0.3 v 1 ¢ps
to 10 ¢ps.

Input Attenvator: Adjusts sensitivity from 0.2 v to 100 v rms.

Input Impedance: Approximately 1 megohm, 50 ppf shunt (15
megohm on “"Phototube’” jack).

Gate Time: 1/10 and 1 second. Panel neon lamp indicates that gate
is open.

Manvual Gate: Controlled by "'Open-Closed” switch or external con-
tacts.

Display Time: Variable from 1/10 to 15 seconds; or display can be
held indefinitely.

Reads In: Cps or directly in rps or rpm with -hp- S06A or 508A[B
Tachometer Accessories.

Self-Check: Counts line frequency for any selected gate time.

External Standard: Can be operated from any multiple 6f 10 ¢ps, 10
cps to 100 ¢ps.

Phototube Input: Supply voltage for 1P41 (or equal) phototube pro-
vided at phone jack on rear.

‘Power Supply: 115v =10%, 50/60 cps, 170 watts.

Size: Cabinet Mount: 934" wide, 1374" high, 133" deep. Weight:
25 1bs. net; shipping weight 40 Ibs. )

Accessories Available: -5p- 521 A-95B Crystal Controlled Time Base
for field installation, $100.00.

Price: $475.00.

SWith transducers

The new -hp- 521A measures frequency, speed, rpm, rps,
and counts random events within a selected time interval.
With transducers, it measurcs weight, pressure, tempera-
ture, acceleration and many other phenomena which can be
converted to frequency. Operation is so simple the instrument
can easily be used by non-technical personnel. Readings are
direct in cps, rpm and tps. Period of count is 0.1 or 1 second ;
display time can be varied. A convenient internal check cir-
cuit is provided. There are accessory power supplies of —150
volts dc, 300 volts dc and 6.3 volts ac. Connections are
also supplied for photocells and an external standard.

Model 521 uses the 50/60 cycle power circuit as a time
base. For most applications, the accuracy of this power fre-
quency is adequate. Where higher precision is required, a
plug-in crystal controlled electronic time base is available at
extra cost.

In measurements of speed, rps and rpm, the 521A is par-
ticularly useful with -hp- Optical Tachometer Pickups and
Tachometer Generators shown on the opposite page.

Your -4p- field representative will gladly demonstrate the
compact, portable 521A in your plant or laboratory. Or,
write direct for complete details.

@@ ELECTRONIC MEASURING INSTRUMENTS

36 Want more information? Use post card on last page.
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versatile

OTHER -hp- COUNTERS

-hp- 524B Electronic Counter

with plug-in units to fit your exact measuring need

-hp- 5258
Frequency Converter

-hp- 526A

Video Amplifier Time Interval Unit

Instrument Primary Uses Frequency Range Characteristics

Wide ronge
highly accurate
frequency, period
measurements

Without plug-in units
measures frequency 10 cps
to 10 MC, and period 0 cps to
10 KC, 1 volt rms minimum input

-hp- 5248
Electronic
Counter

-hp- 524B Counter with
-hp- 525A Frequency Converter

10 cps to 10 MC $2150.002

hp- 525A
Frequency
Converter

-hp- 5258
Frequency
Converter

10 mv rms minimum
input 10 MC to 100 MC
.1 volt from 10 ¢ps to 10 MC

Extends -hp- 5248

1
range to 100 MC OFCRIv M gOTRS

Frequency 10 c¢ps to 220 MC, interval 1 gsec
to 100 days, and period 0 ¢ps to 10 KC—all
are measured instantly, automatically and di-
rectly by the revolutionary -4p- 524B and its
plug-in units. You buy just the instrumenta- s G
tion you need now; later add inexpensive R
plug-ins to double, triple the usefulness of
this versatile, complete coverage counter. -hp-
524B without plug-ins, $2,150.00%.

Extends -hp- 524B
range 100 to
220 MC

100 MC to 220 MC .1 volt rms minimum input

Increoses
sensitivity
of -hp- 5248

-hp. 5268 Used with
Time interval -hp- 5248 to
Unit measure time
interval

App. 10 millivolt rms

10 cps to 10 MC P R
minimum input

Amplifier

Start and stop channels

separately adjustable for

triggering from —192 v
to 4-192 v

Range: 1usec to
107 seconds

~hp- TRANSDUCERS
-hp- 522B ELECTRONIC COUNTER
-hp- 506A OPTICAL TACHOMETER PICKUP

Compact, moderately-priced, versatile in-
strument for frequency, period or time
measurements. Range 10 ¢ps to 100 KC.
Reads direct in ¢ps, KC, seconds or milli-
seconds. Count automatically reset, action
repetitive. Stability of time base 5/1,000,-

Versatile, flexible light source and pickup
for measuring rotational speeds 300 to
300,000 rpm. Ideal for use on moving
parts which have small energy or can not
be connected mechanically to measuring
devices. Output voltage at least 1 v rms,

000. Display length variable. Easily used

300 to 100,000 rpm, into 1 megohm or
by non-technical personnel. $915.00*.

greater impedance. 21 candlepower, 6 v
bulb; type 1P41 phototube. $100.00.

-hp- 508A /B TACHOMETER GENERATORS

Transducers for use with electronic count-
ers or frequency meters in making direct
reading rpm measurements, 15 to 40,000
rpm. Relationship of shaft speed to out-
put voltage is linear to 5,000 rpm. -hp-
508A produces 60 cycles output frequency
per shaft revolution. (-hp- 508B is iden-
tical, except produces 100 cycles output
frequency per revolution.) -Ap- 508A or
508B, $100.00.

QUALITY, VALUE, COMPLETE COVERAGE

Data subject to change without notice. Prices f.0.b. factory.
% Rack mounted instrument available at slightly lower price.

HEWLETT-PACKARD COMPANY

3333A PAGE MILL ROAD . PALO ALTO, CALIFORNIA, US.A.
Cable ‘"HEWPACK”

Field representatives in all principal areas

ELECTRONICS — June, 1955
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This Veeder-Root Reset Magnetic Counter (AC
or DC) is actuated through electromagnets. And
it may be connected in series with any device hav-
ing a contact arrangement . . . like the specially
designed Veeder-Root Electrical Contactor at the
left, which insures positive operation of the
counter, either in oscillation or connected directly
to a revolving shaft . . . with the counter placed at

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

Want more information? Usc post card on last page.
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Everyone Can Count on

Vee

any distance from the machine or process on which
the count is required.

This is another one of the hundreds of Veeder-
Root Standard and Special Counting and Com-
puting Dewvices developed for every conceivable
counting duty, in every field from atomics to
electronics.

What do you need to count? Just write:

Chicage 6, I » New York 19, N. Y. « Greenville, S. C.
Montreal 2, Canada ¢ Dundee, Scotland
Offices and Agents in Principal Cities

/ “The Name that Counts’’

June, 1955 — ELECTRONICS
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lntroducing A LOW-COST ADJUSTABLE TOROID

B precise, instant adjustment B truly hermetic sealing

B inductance variation of 10% temperature coefficients same os

- e fixed toroids
B eliminates critical close tolerance

copocitors B no increase in case diameter
high Q
W Mo developed by Burnell, creators of
B ro external power supply the Rotoroid ®

Write for Adjustoroid
Technical Brochure A 55

g,
LET BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS =
R

Teletype: Yoniers, N. Y. 3633

BURNELL & CO., INC.

45 Warburton Avenue
Yonkers 2, New York

Copyright patent applied for Pacific Division: 720 Mission $t., $. Pasadeng, Calif.

www americanradiohistorvy com




BUILDING
BLOCKS

& Manufacturing BB Manulfocturing, product develapment and research

®@ Manvfacturing and product develapment {34 Pilot manufocturing, product development ond research
e — — - — - =
PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS .‘.| 20 20 49 0D 99 <45 208 €9 @Q{ ep s
— N — —— T i i 4
ELECTRICAL EQUIPMENT and COMPONENTS QQ:J ® e 000 008 00 ® ™ D oee
- N " el T
ELECTRONICS 00 ©¢© 000 280 200 o o0 PO0C| 20 @e®
HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE ©e 00 een |

_Studia, Theatre, Educational, Bus?nIsEs,lEI::listE?:: d 00 | hd |
it Prevhe, Wepmorc, Elchn_ ® eeee eee oo so e B dd
AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION [ ] 50 LT 1] [ QQ[ D PO
AUTOMATIC COMPUTERS and COMPONENTS & @ les e9€ @88 Y] B
;A;R, -I‘H)WAVE, UlTRASONICS_ ¢ 00 000 20 ® [
MOTION PICTURE and AUDIO EQUIPMENT & _

NUCLEAR POWER COMPONENTS and CONTROLS
" SYSTEMS ENGINEERING

Aeronautical, Naval, Industrial

DIVISION
COMPANY
COMPANY

THE GPE
PRODUCING
COMPANIES

LIBRASCOPE,
JINCORPORATED

THE HERTNER
ELECTRIC COMPANY

z
o
=
<
a
[0}
a
I~
[0}
v

GENERAL PRECISION
LABORATORY INCORPORATED
CORPORATION

BLUDWORTH MARINE
THE GRISCOM-RUSSELL
LINK AVIATION, INC.
THE STRONG ELECTRIC
J. €. McAULEY MFG. CO.
ASKANIA REGULATOR
AMPRO CORPORATION

J o
z |e
o o
> 5
z o
;E x
0 3
%) | z
= o
o <
= Z
g &
x 2



One of a series telling
how the producing componies of
General Precision Equipment Corporation
are contributing o America’s progress.

advanced technigues & resources

The producing companies of General Precision Equipment Corporation are
engaged in the development, production and sale of advanced technological prod-
ucts. Each of these companies specializes in particular areas of advanced com-
petence and possesses highly developed techniques and resources in its particular
field or fields. These are the building blocks of GPE Coordinated Precision Tech-
nology, through which GPE serves more than a dozen important industries.

The chart at the left shows the areas in which each GPE Producing Company
works. But it cannot show the high degree of specialization and the important
position each GPE Company occupies in its field or fields.

. . ' Take TELEVISION, for instance, and the work of

General Precision Laboratory Incorporated, the GPE leader in

the ficld. GPL’s research, development and manufacturing activi-
ties in TV are concerned with quality equipment for theatre, studio, business,
industrial, institutional and military TV and do not relate to the home TV field.
In all the areas in which GPL operates it has played an important part in the making
of television history.

q GrL equipment was used for all video recording of the Coronation, both U. S.
and Canadian, It is used by 90% of the studios equipped for video recording.

q The first appearance of a President on closed-circuit TV—President Eisenhower
speaking from the White House to distinguished guests at the dedication of the
Ford Research Center in Dearborn—was projected via GPL equipment.

( High quality portable projection equipment, newly developed by GPL, enabled
guests assembled in several separate ballrooms of the Waldorf-Astoria to see and
hear the Queen Mother at two New York dinners last Fall; made possible the
historic 53-city TV hook-up which was a feature of GM’s fifty-millionth car cele-
bration. This equipment played a key role in the recent nationwide “heart-video-
clinic’—the largest mecting of its kind ever held—attended by over 20,000 heart
specialists in thirty-five cities. It is rapidly making closed-circuit TV a practical,
everyday business and institutional meeting medium.

q Many broadcast studios, including CBS’s famous TV 61 —the largest in the East,
are exclusively equipped with GPL cameras and control equipment.

q New uses are developing steadily for GPL’s “Bullet,” the new, portable, easily
operated, industrial television camera: in banks to speed service, eliminate con-
gestion and reduce personnel costs; in railroads to better control and speed train
make-up and freight car loadings; in industry to monitor and improve manufac-
turing processes, for surveillance and security, and to view hazardous operations.

GPL is a leader in military TV with its special and exacting requirements for
airborne, shipboard and under-water uses and is also at work on color TV. A color
film camera chain of high quality, for studio use, is in production and additional
color equipment will be announced in 1955.

A broad description of the work of GPL and the other GPE Companies is
contained in the GPE brochure, “Serving Industry Through Coordinated Precision
Technology.” For a copy, or other information, address:

The "'Bullet’” TV Camera; for industrial,
institutional and educational use. Produces
useful pictures under conditions of poor light;
feeds any TV receiver or monitor; unique
packaging permits placement in ordinarily
inaccessible areas; unitized construction

with plug-in component chassis minimizes
maintenance requirements.

Projection TV System;
projects bright, clear
pictures on screens from
3 x4 to9 to 12",
Completely
self-contained; easily
transported; set up in
matter of minutes; does
not require skilled
operator. Designed
 especially for

i closed-circuit meetings
in hotels, clubs,
auditoriums.

i

|

Remote Contro!l TV Camerag;
for broodcast and industrial
use. Pre-set control permits
memory of é different shats.
Mounted on servo-operated
pedestal, provides complete
remote control of lens
selection, iris, pan and tilt.
Highly useful for observing
dangerous phenomeng;
permits broadcasting
without use of camera man,

General Precision Equipment Lorporation

92 GOLD STREET, NEW YORK 38, NEW YORK
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.
L-ATIOR 10 ke

c-AT I OR 10 ke

L R-AT D.C.

INDUCTANCE, CAPACITANCE, RESISTANCE and power factor mea-
sured quickly and accurately on this self-contained and robust
instrument, Its industrial-designed appearance fits well in modern
surroundings and partners its outstanding electrical performance.

ACCURATELY MEASURED T

UNIVERSAL BRIDGE TYPE TF 868/1

Inductance from 1utH to Single direct reading Continuously variable a.c.

100H, Capacitance from i . bridge voltage and auto-
1 £ i¢F to 1004F, and Resist- L.C..R. dia} "? it matic detector sensitivity
ance from 0.10) to 10MQ. plying factors involved. control.

MARCONI INSTRUMENTS

23-25 BEAVER STREET - NEW YORK 4

CANADA : CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE

Managing Agents in Export: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED. MARCONI HOUSE. STRAND, LONDON, W.C.2

TC39R
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In addition to our regular line, we have been manufac-
turing special vacuum processed rectifiers for almost
fifteen years. During that time we have made more
different kinds of rectifiers than anyone else. Conse-
quently, there is greater possibility of duplicating a
special application at Bradley than anywhere else. You
can count, in all events, upon more experience in
handling unusual problems — just as you can depend
upon Bradley standard vacuum processed rectifiers to
perform more dependably.

RECTIFIER HANDBOOK

Complete information for product designers. p ,""‘lllc
Most comprehensive manual available and / :“:IFIH /
kept up to date. Costs only $2.00. Ll |

BRADLEY LABORATORIES, INC. %

168E Columbus Avenue, New Haven 11, Connecticut

¥
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TAYLOR

Laminated Plastics
Vulcanized Fibre

PHENOL —~ MELAMINE—SILICONE—EPOXY LAMINATES ¢« COMBINATION LAMINATES *« VULCANIZED FIBRE «

Tips for designers

4" RED GPG ROD

GRADE C PN

PAPER BASE TUBE

Reset cam button is made of Taylor
Polyester Glass Rod. Colored all the way
through, it needs no painting or machining.

Color never wears off.

Strong, silent gears are readily machined
out of Taylor fabric base phenol laminates
. . . noted for high mechanical strength.

Perforated sheets of Taylor Vulcanized
Fibre or Taylor Phenol Laminates make
economical, high-strength speaker grilles
for radio and TV sets.

Pop-up toaster switch and relay insulation
was changed from laminated mica to Taylor
G-5 Laminate . . . for easier fabrication
and excellent heat resistance.

TAYLOR FABRICATING
FACILITIES

Your production can be simpli-
fied . . . schedules safeguarded

. inventory headaches cured
...and overall costs reduced by
having Taylor fabricate finished
parts to your specifications.
Efficient, modern facilities are
ready to serve you. Get in touch
with Taylor about your specific
requirements.

44

TAYLOR

Shop Talke

FIBRE CO.

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

POLYESTER GLASS ROD

Arc chutes in this circuit breaker are made of Taylor Vuicanized Fibre
. noted for its arc resistance and electrical insulating properties.

Versatile properties, reasonable
cost — try Taylor Vulcanized Fibre

Next time you tackle a materials
problem in product design take a
look at Taylor Vulcanized Fibre. A
time-proved material with thousands
of known applications, Taylor Vul-
canized Fibre is finding new uses
every day. Why? Because it offers a
wide range of properties at low cost,
places at your disposal a unique
combination of performance and
economy characteristics.

It's an excellent insulator . . . widely
used in electric motors, transformers,
appliances and scores of like prod-
ucts.

It’s arc-resistant . . . does not readily
carbonize and form arc paths, won’t
track due to air arcs. Use it in arc
chambers and chutes in circuit
breakers and switches.

It’s strong . . . has excellent tensile
and compressive properties, resists
wear and abrasion. Use it in gaskets,
washers, cams, workbench tops,
sanding discs, and other structural
parts.

It's resilient . . . takes severe shock

Want more information? Use post card on last page:

without permanent deformation.
Use it for inserts in golf clubs, for
bumper blocks . . . anywhere you
need high impact resistance.

It machines to high finish . . . produces
smooth, long-wearing surfaces. Use
it in textile shuttles and bobbins and
other parts.

It bonds readily . . . to itself, to wood
or to other materials. Use it in lug-
gage, receptacles and mill boxes.

It’s economical to fabricate . . . pro-
vides real cost savings in punching,
stamping, drilling, cutting and
forming.

Actually, these are only a sample of
the applications that keep develop-
ing for Taylor Vulcanized Fibre. It
comes in a choice of eight different
grades, and in a variety of colors.
It is supplied in the largest sheet size
in the industry . . . also in rolls,
strips and turned rods. A Taylor
representative near you will be
glad to discuss ways that you can
put this material to work in your
products.

June, 1955 — ELECTRONICS



Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

VOLTAGE TUNABLE
1,000 mec. éW\/\/\N\/\A/WWV\/\>16,000 mc.

0K518
specifications

Frequency: 2,000-4,000 mcs.

Rapid electronic tuning by vary-
ing delay line voltage from 150-
1,500 Volts.

Power output: 0.1 to 1 watt

Complete with compact perma-
nent magnet

Approximate maximum dimen-
sions: 10” long, 43" high, 474"
wide.

“ Raytheon Backward Wave Oscillator Series

for wide, rapid electronic tuning -1,000 mc. to 16,000 mc.

The tubes in this revolutionary new line of Raytheon Backward Wave Cscillators give you
four outstanding performance advantages:

1. Electronically tunable over an extremely wide range of frequencies

2. Frequency insensitive to load variations

3. High signal-to-noise ratio

4. Can be operated under conditions of amplitude or pulse modulation
These new tubes are finding fast-growing applications in microwave equipment, including radar
and signal generators.
Write today for free Data Booklet on the QK518 (above) which is available
for delivery. We'll also be happy to answer any questions you may have
on this new line,

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operaticns, Section PL-22, Waltham 54, Mass. Exce”ence in Electronics

Raytheon Makes: Magnetrons and Klysirons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors

www.americanradiohistorv com



Multi-channel --

telegraph Al or

telephone A3.

Components
conservatively
rated. Completely

tropicalized.

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

DOUGLAS ROAD

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

STABLE

High stability (.003%) under
normal operating

conditions.

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

. accept frequency shift signals.

COM

June, 1955 — ELECTRONICS
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AMIC MATERIALS

Most of our customers find the exact ceramic
for their needs on property chart No. 551. This
handy chart (sent free on request) gives me-
chanical and electrical data on the most fre-
quently used AlSiMag materials. But this is by
no means the full selection. AlSiMag cffers the
widest choice of ceramic materials in the indus-
try. It isn’t practical to list them all on one chart.

If you need a ceramic with unusual character-
istics, tell us your requirements. We'll be glad
to send you specification sheets (like those
shown above) on the special purpose AlSiMag

54TH YEAR |
OF CERAMIC
| LEADERSHIP

AMERICAN LAVA
CORPORATION

I

TECHNICAL DATA
AlSiMag__ 555
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Svpersedes Noae
—foae

bject. Megnesia Cormmic
—=

Hd 'gﬁé%_,gf ’%%.‘.'.
mgtesgcg-_mm@.
ICATIONS AT REASONABL

T

s

material that most nearly fills the bill. If we don't
have the right material, perhaps we can develop
one. Laboratory records from over 50 years of
specialized experience often enable us to pro-
duce promptly a new composition “tailor made”
for your needs.

Remember, the right ceramic can make all the
difference in your product’s performance. And,
the best source for the right special purpose
ceramic is AMERICAN LAVA CORPORATION.
Write us today for detailed information on
your requirements.

CHATTANOOGA 5, TENNESSEE
A Subsidiary of
Minnesote Mining and Manufacturing Company .

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, 1ll. * Cleveland, Ohio » Dallas-Houston, Texas * Indianapolis,
Ind. * Los Angeles, Calif. * Newark N.J. ¢ Philadelphia-Pittsburgh, Pa. * St. Louis, Mo. * South San Francisco, Calif. ¢ Syracuse, N. Y. ¢ Tulsa, Okla.
Canada: Irvington Varnish & Insulator Div. Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Street East, Hamilton Ontario, Phone Liberty 4-5735.

www.americanradiohistorv.com



VACUUNM METALS CORPORATION

48

how can vacuum-melted metals help the
electronics industry?

When a metal is melted and cast in a vacuum, the
gaseous impurities are literally sucked out. The
result is an important improvement in many
critical properties.

For example, cathode nickel alloys, iron, and
alloys for metal-glass seals — are all produced to
extremely close standards of composition and
uniformity. Soft magnetic alloys exhibit im-
proved permeability, both initial and saturation.
Copper shows marked increase in purity and
soundness.

Vacuum-melted components greatly increase

vacuum tube life and reliability. That’s because
the vacuum-melting process degasses these
metals before they are placed in the tube.

Vacuum Metals Corporation, pioneer in devel-
opment and leading producer of vacuum-melted
metals and alloys, can now offer you a wide range
of metals for electrical or electronic applications,
If you would like to see how these remarkable new
materials can fit into your own production, write
on your company letterhead, describing the appli-
cation in which you areinterested. Vacuum Metals
Corporation, P.O. Box977,Syracuse 1, New York.

Jointly owned by Crucible Steel Company of America and National Research Corporation

Want more information? Use post card on last page.
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New CLARE Type 11
Springdriven

Stepping Switch

compact design

provides millions
of steps without
any readjustment

This new cLARE Type 11 Springdriven Stepping
Switch is the latest in the CLARE line of uniselectors, or
rotary switches, for completing, interrupting, or chang-
ing the connections in a succession of electric circuits in
response to momentary impulses of current.

1S : : Like the larger and older switches in the CLARE line —
Types 20, 26, 40 and 52—this sturdy, fast-stepping
/ ® O little switch is capable of many different applications,
H such as:

® ® Selecting any desired point in a series
@ @ @ Selecting the first unoccupied point in a series
o ® Sequence controlling: automatically controlling a
series of operations in a predetermined manner
3 ® Counting and totalizing
432 ® Generating timed pulses
® Monitoring

The cLARE Type 