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LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES. ..

HIGH Q INDUCTORS

FOR EVERY APPLICATION

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

MQ Series
Compact Hermetic
Torold Inductors

The MQ permalloy dust toroids
combine the highest Q in their
class with minimum size. Stability
is excellent under varying volt-
age, temperature, frequency and
vibration conditions. High perme-
ability case plus uniform winding
affords shielding of approximately
80 db.
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MQ ¢lrawn case structure.
Length  Width Height
MQE 172 1-1/16 1-7/32
MQA 1116 1-9/32 1-23/32
MaB 1-5,i6 2-9/16 2-13/16

AN

VIC Variable Inductors

The VIC tnductors have repre-
sented an ideal solution to the
problem of tuned audic circuits.
e —= L 3 . g A set screw in the side of the
L : ey case permits adjustment of the
inductance from +85% to —45%
of the mean value. Setting is
positive.

Curves shown indicate effective
Q and L with varying frequency
and applied AC voltage.
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VIC case structure
Length Width Helght
1-1/4 1-11/32 1.7/16

MQL Low Frequency High Q Colls Dt Inductance Decades
The MQL series of high Q coils employ special These decades set new standards of Q, stability,
laminated Hipermalloy cores to provide very high frequency range and convenience. Inductar)ce values
Q at low frequencies with exceptional stability for laboratory adjusted to better than 1%. Units housed
changes of voltage, frequency, and temperature. in a compact die cast case with sloping panel ideal
Two identical windings permit series, parallel, or for laboratory use.
transformer type connections.
% ,‘X‘
MaL-1 2.5/10 Hys. F e b A DI-1 Ten 10 Mhy. st
MaL- 0 Hys. ~ s s | ] Y. steps.
M%L-:z, so%go H;z 1 g = L, = VASE S DI-2 Ten 100 Mhy. steps. DI DECADE
MaL-4  100/400 Hys, = P * " | | mme | \| | DI Ten1Hy. steps. Length Ay
a - I 1 | D14 Ten 10 Hy. steps. width . 4
MQL case © - i | L1 J Height . 23
1.13/16 dia. X 21 /27 H. *m s m w w e O > Cm— h : . 5w eightieecs = b
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o X Type Min. Mean Max.
No. Hys. Hys. Hys.

HVC-1 .002 .006 .02
HvC-2 .005 .015 .05

HVC Hermetic
Varlable Inductors

A step forward from our long

MOUCTANCE: EMIES
o

2 X ; | I ve-3 .01 .04 q1
established VIC series. Hermeti- =0 Hv 2 0
L—ena0, HVC-4 .03 .1 3]
cally sealed to MIL-T-27 . . . ex- ¥ e %o HVC-S 07 25 7
tremely compact . . . wider induc- K . HVC-6 .2 6 2
tance range. .. higher Q... lower . ! T2 HvC-7 5 1.5 5
and higher frequencies. . . super- s Zy N HVC-8 12 4.0 1
jor voltage and temperature “ A HvVC-9 3.0 10 30
stability. ’ ,"/ - HvC-10 7.0 25 70 MVE case structure,
. T HVC-11 20 60 200 Width Length Height
» = HVC-12 50 150 500 25/32 1-1/8 1-7/32
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SPECIAL UNITS

TO YOUR NEEDS UNITED TRANSFORMER CO.
Send your
specifications
for prices.

150 Varick Street, New York 13, N, Y. EXPORT DIVISION: 13 E. 40th St., New York 16, . Y. CABLES: “ARLAB"
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TR.Al\'SMlT:”fR TO REACH MOON-—Big pulse transmitter (50-kw c-w)
built by Radio Engineering Laboratories, installed at Evans Signal Laboratory,
Belmar, N. ], for wave-propagation research that includes bouncing pulses

Irom the moon. Photo by Syd Karson. Details on p 166
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NEXT MONTH—*Mechanized
Production of Electronic Equip-
ment” is the title of a comprehen-
sive 24-page report on the sub-
ject by associate editor John
Markus, scheduled for publica-
tion in September. He has made
an exhaustive survey of represent-
ative firms and their new auto-
matic techniques, many of them
until now so close held that special
permissions and clearances of ma-
terial were necessary before he
was allowed to visit the plants.

The newest techniques of etched
wiring, component preparation,
machine assembly, dip soldering
and automatic testing will be de-
scribed in detail and the design of
huge automatic assembly machines
costing around $100,000 each will
be discussed and compared.

More than fifty unique photo-
graphs will illustrate the report
along with a tabular comparison of
the construction and performance
characteristiecs of the three types
of multi-station in-line machines
now used in industry.

CLOSED CIRCUIT—A technique
for using commuting time effi-
ciently has been worked out by
Leon Hillman, chief engineer of
Production Research Corporation,
Thornwood, N. Y.

He has a file of ELECTRONICS in
his office and another at his
home in Englewood, N. J. Thus, he
can consider engineering problems
while riding, and tie up loose ends
by referring to back copies of our
magazine at both ends »f each trip.

electronics
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JIG for holding tv tuner and the photographs of it in use that started the discussion among the editors

WHICH DO YOU PREFER?—Pic-
tures that show production tech-
niques have always been taken
with the worker in a normal oper-
ating position, such as the one at
center, above. In directing the tak-
ing of the shot, associate editor
Markus had extreme difficulty con-
vincing the plant photographer
that it should be taken this way.

It seemed to offend his sense of
the photogenic, not that we admit
that any ELECTRONICS editor is
one whit lacking in appreciation
of the fine points of photogenic
pulchritude.

The problem was solved tem-
porarily by letting the photog-
rapher take two shots, one our
usual view, and one his way, with
the young lady facing the camera.
Now the editorial staff is divided
into two camps as to which picture
should be used.

Technically the important point
of the picture is the welded fixture

on the bench that clamps a tv
tuner while the operator attaches
mounting bolts with an air gun.
Accompanying text will describe
operation of the device when it ap-
pears in Production Techniques.

During the year the editors crop
for best effect the more than 2,000
pictures that we publish. However
we don’t often have an opportunity
to direct the camera work.

INDUSTRY ACCELERATES—
There is probably no direct con-
nection, but since we commented
on the health of engineering ac-
tivity as reflected by the increase
of new products (Shoptalk, June)
we have been almost flooded by new
produet releases.

In this August issue, for example,
the New Products department would
fill more than 24 pages, if arranged
solid. This is the greatest amount
of space and largest number of
items in history of the magazine.

Most companies send new product
releases directly to the editors in
our New York office but occasionally
one goes to a business representa-
tive in one of our branch offices.

We quote, without comment, a
letter that accompanied a release:

“Because we are cognizant that
the business representatives of any
publication are duly forthright—al-
most religious—about protecting
the honor and integrity of their
editorial brethren, we implore you
not to dazzle these impressionable
and unworldly gentlemen with the
locked-in brilliance of your charms,
influence, ete. when you rhapsodize
about the merits of our new prod-
uct.

“Just a friendly note from you
attached to our news release and
directed at yvour editorial side say-
ing something like ‘This looks like
page one stuff’ or ‘What are we us-
ing on the cover this month’ would
probably be in order.”
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Build SORENSEN REGULATION into your products with these new

MAGNETIC VOLTAGE REGULATORS

CAPACITIES—15VA, 30VA, 60VA, 120VA, 250VA, 500VA,

TUBELESS — trouble free

COMPACT — saves space in your equipment

LIGHTER than comparable regulators

GOOD APPEARANCE — enhances your product

THERMALLY ISOLATED CASE — simplifies your design problems

ELECTRICA AL S PECIFICATIONS

Input voltage range 95-130VAC, 10, 60 cycles.
Output range 115VAC, RMS, 10.
Regulation accuracy =+0.5% against line changes.
Load conditions +0.5% against line at any given load from 0 to full.
Time constant From -2 to 6 cycles for line changes.

GET MORE INFORMATION: Catalog MVR2 is yours for the asking; gives complete data on
the new Magnetic Voltage Regulator line. Contact your local Sorensen representative, or
write to General Sales Department, Sorensen & Co., Inc, 375 Fairfield Ave., Stamford, Conn.

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

SORENSEN

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



A DECADE OSCILLATOR WITH
CONTINUOUS TUNING

Some users of the decade oscillator, whilst appreciating its superior
frequency accuracy and stability, have hitherto found the lack of a con-
tinuous tuning facility something of a disadvantage. With the new D-650-B
Oscillator this drawback has been largely overcome by tie provision of a
continuously variable calibrated control, which permits interpolation between
any two adjacent steps on the lowest decade and can be used up to 11,110¢/s.

All the features which have made the decade oscillator so popular for
precision work have, however, been retained. The frequency accuracy at
any setting is +0.2%, or +0.5¢c/s, improving between 20c/s and 10kc/s to
+0.19 or +0.25¢c/s. Moreover, if the oscillator is standardized at any
frequency between lke/s and 10kc/s an even higher accuracy can be
obtained over a range of +500c/s from the selected value, thus enabling
the instrument to be used as a variable frequency sub-standard.

BRIEF SPECIFICATION

Frcquency range I—I1,110c/s and 10—111,100¢/s
Frequency accuracy +0.29, or 4-0.5¢/s
Hourly stability --G.029%,
Maximum cutput 2W into 8,000 ohms above 20c/s
50mW into 8,000 ohms below 20c¢/s
Harmenic cortent 19, at 1 W above 20c/s
Hum level —80db below maximum output at 1000c/s
m Power supply {00—120V, 60c/s or 200—250V, 50c¢/s
Dimension: 171 wide x 10%in high x 13in deep
W (43.8cm. x 26.7cm x 33cm)

PRI G Weight 83 Ib (38kg)
ELECTRICAL INSTRUMENTS

Write under your business letterhead for Publication 4683
154

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

Sales & Service U.S.A.
MUIRHEAD INSTRUMENTS INC +« 677 FIFTH AVENUE - NEW YORK 22 - N. Y.

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



FIGURES OF THE MONTH

August,

Latest Previous Yeor Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.)  June ‘55 May ‘55 June ‘54
(Source: RETMA) - May’55 Apr. 55 May ‘54 Total sets. ... ... ... .. 36,100,000 35,809,000 30,411,000
Television sets, total ... 467,394 583,174 396,287
With UHF ... .. 61,784 103,088 86,790 BROADCAST STATIONS
Color sets .. ... . ... nr ar {Source: FCC) June '55 May '55 June 54
Radip sets, total ... ... 1,114,035 1,099,775 722,104 TV stations on air. .. .. 458 454 402
With F-M . 8,726 13,894 9,819 TV stations CPs—not on air 124 124 171
Home set; ........... %61,357 193,431 173,480 TV stations — new requests 16 16 14
Clock radios . ........ 230,?051! 72,602 57,370 A-M stations on air. . 2732 2,711 2,583
Portable sets ... .. ... .. Zg 29 265,866 174,735 A-M stations CPs—not on air 108 103 114
Auto sets ... ..., .. 563,31 567,876 316,519 A-M stations— new requests 222 217 158
F-M stations on air . .. 540 540 553
RECEIVER SALES F-M stations CPs—not on air 12 12 16
F-M stations —
(Source: RETMA) May ‘55 Apr. '55 May ‘54 2 SiAlE — e GERUESES & 4 3
Television sets, units . .. 416,908 411,748 308,728 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 398,449 367,841 386,152 (Source: FCC) May ‘55 Apr.'55 May ‘54
Aeronautical ... ... . ... 42,396 42,045 41,374
RECEIVING TUBE SALES Marine .. ... ... .. .. 50,187 49,261 45,762
(Source: RETMA) May ‘55 Apr.'55 May ‘54 Police, fire, etc. . .... .. 18,14‘7? 17,827 15,433
Receiv. tubes, total units 32920310 35426153 28,650,825 ACRSDLAY il 4a 330 24,34 24,045 o
Receiv. tubes, value ... $25914,821 526,779,586 $20,465,451 Land transportation ... 137'%3 o' .88
Picture tubes, total units 779,324 788,317 584,782 éT‘iLZurréd" """""" 1?816 1511,152 12?532
ictur lue. ... $14,572,51 14,620,07 ftizens ragio ......... : 7 g
Picture tubes, value $ 8 $14,620,075 $12,062,269 Disaster ... 315 o -
Experimental .. ... ... . 619 600 567
SEMICONDUCTOR SALES Common carrier . ... ... 1,934 1,917 1,613
Apr. '55 Mar. 55 Apr. ‘54
Germanium diodes, units 2 1,419,245 1,674,762 994,949 EMPLOYMENT AND PAYROLLS
Silicon diodes, units (Source: Bur. Labor Statistics) Apr. ‘55 Mar. ‘55 Apr.'54
Prod. workers, comm. equip. 351,700-p 352,300-r 346,400
~————Quarterly Figures ———_ Av. wkly. earnings, comm. . . 71.15-p $70.80-r $66.30
' Av. wkly. earnings, radio. . . $69.03-p $68.68 $65.35
INDUSTRIAL Ql-a“f:t Previous Year Av. wkly. hours, comm. . .. 40.2 -p 40.0 -r 39.0
TUBE SALES S Quarter Ago Av. wkly. hours, radio. . . .. 399 -p 39.7 38.9
acuum (non-receiving ,338, ,803, ,467,331 ) , . , »
Gas or vapor ........ $3,498,123 $3,570,586 $4,854,222 (Source: Standard and Poor's)  June’55 May ‘55 June '54
Phototubes . ........ nr nr $405,000 . )
Magnetrons and velocity Radio-tv & electronics ... . .. ?08.4 471.4 308.7
modulation tubes ...  $15249,651 $13,112,244  $13,073,095 Radio broadcasters ....... .. 586.2 537.0 325.5
Gaps and T/R boxes. ., $1,788,780 $1,476,407 $1,707,730 p—provisional; r—revised
nr—not reported
HGURES OF THE YEAR TOTALS FOR FIRST FIVE MONTHS
1955 1954 Percent Change 1954 Total
Television set production 3,238,820 2,301,005 + 40.8 7,346,715
Radio set production 5,853,954 4,048,904 + 44.6 10,400,530
Television set sales 2,772,648 2,453,875 +11.5 7,317,034
Radio set sales {except auto) 2,007,631 1,873,399 + 7.2 6,430,743
Receiving tube sales 185,682,583 134,677,745 +37.9 385,089,458
Cathode-ray tube sales 4,207,129 3,275,301 +28.4 9,913,504

1955 — ELECTRONICS
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CIVIC AUDITORIUM in San Francisco will be the naticn’s electronic showplace when . .

Western States Host at 1955 Wescon Meethng

Convention and exhibits to up-
date tachnical and commercial
progress in electronics

ENGINEERS and executives of the
electronics industry will once
again have the opportunity per-
sonally to size up technical and
business developments in their
fast moving industry at the an-
nual WESCON (Western Elec-
tronic Show and Convention) fto
be held August 24 to 26 in San
Francisco.

» Program—Headquarters for the
show und convention will he Civie
Auditorium and the Fairmount
Hotel. The technical program
which is published in this issue of
ELECTRONICS, Dbeginning on
page 365 will feature 32 sessions
where 160 technical papers will

ELECTRONICS — August, 1955

be presented. On Wadnesday, Aug.
24, show and technical sessions in
Civie Auditorium will be scheduled
concurrently between 9 a-m and €
p-m while on Thursday and Friday
Aug. 25 and 26, show hours will be
1 p-m to 10 p-m. Shuttle bus serv-

ice is planned between sanow and
converntion headquarters.

» Scope—Wescon has become na-
tional in scope in terms of attend-
ance and exhibits. For example, in
1954, there were 245 eastern ex-
hibitors and 197 western

Navy Sees $7.0 Billion For 1955

Half-billion dollar rise over last
year's billings is predicted for
end-equipment firms

ELECTRONIC end-itemn manufactur-
ers plan to produce about $7,041,-
800,000 worth of equnipment this
year, almost $500 million more
than last vear’s sales of $6,596,-
500,000. That is the highlight of

a repart by the Office of Maval Ma-
teriel’s eleetronics seetion based
on information from 508 com-
panies, hoth large and small.

The report deals only with
electronic end items, systems,
equipments, major assemblies or
subassemblies and piece parts pro-
duced for direct assembly by the
fabrientor. Itata applicable to re-
search and development, piece



INDUSTRY REPORT— Continued

parts manufactured and sold as
such and nonelectronic products
have been omitted.

» Size—Of this vear’s planned pro-
duction, $555 million will be pro-
duced by 368 small business firms,
defined as those having less than
500 employees. A total of 141 large
business firms (over 500 eni-
ployees) expect to produce $6.4
billion. In 1954, sales of the small
firms  totaled $531.6 million
whereas big business reached $6.0
billion.

The total production capacity
of the 509 companies, on a one-
shift basis, is estimated to be $9.6
billion. Of this, small business
capacity is $1.3 billion while large
business capacity is $8.3 billion.

»Orders—The industry’s total
military backlog on Jan. 1, 1955
was $4.5 billion compared to $6.1

billion a vear earlier. Of the 1955
backlog, about $3.5 billion repre-
sents military prime contracts and
$1.9 billion represents military
subcontracts.

Industry plans to produce in
1955 about $3.2 billion worth of
military equipment. Approximately
46 percent of this year’s total out-
put will go to the military.

» Workers—The average total
number of all emplovees in the
industry, including production and
overhead workers, is 458,318 of
whom 417,144 are employed in
firms with over 500 emplovees and
41,174 work for companies with
less than 500 employees.

» Drop—Last year's estimate of
industry production was $7.5 bil-
lion whereas it produced only $6.5
billion due in large part to a re-
duction in military orders.

Broadcasters Add Up
1954 TV Business

ToTAL television broadcast revenues
during 1954 were $593.0 million,
37 percent above 1953, Profits, be-
fore Federal income tax, amounted
to $90.3 million, 33 percent above
those for 1953.

» VHY-—The total 1954 revenues
of 92 pre-freeze vhf stations were
$200.9 million, 15 percent higher
than in 1953. Their profits of $67.6
million were about 12 percent higher
than the previous year.

Total revenue of $60 million and
a loss of about $4 million was re-
ported by 177 post-freeze vhf sta-
tions. The 125 post-freeze uhf sta-
tions had total revenues of $25.4
million and a loss of $10 million
during last vear.

Electronics Holds Its Own In Military Contracts

Although dollar volume is
lower, industry moves into
second place in awards

DURING the three-year Korea period,
July 1, 1950 to June 30, 1953, the
Department of Defense made
prime contract awards totaling
$98,723,000,000.

The leading 100 contractors re-
ceived awards totaling 64 percent
of this amount. These have been
classified according to type of busi-
ness receiving awards as follows:

Classitication Awards in

100 Leading Millions
Conlractors horea Period
AMBCRATY -porwrs . . mImsieEeeaE . . 2 $24,5633.7
Automotive .................. . 14,431.2
Electronics & Comm............ 12,794.5
ileavy \lanulaclmmg (A)...... 2,860.6
Chemicals & Munitions (B)..... 1,688.2
Tire & Rubber (C)....... . ... 1,499.2
Food & Clothing (D). .. 1.371.9
Light Manufacturing (l ) 1.175.7
0Oil & Gasoline (F'). . AT 919.4
Smelting & Jining (( ) B 715.2
Contracting Materials (H) > o ] 693.7
Shipbuilding (I) ........... 182.3

$63,165.6

A second list of 100 leading De-
partment of Defense prime con-
tractors has just been released
covering the 18-month period im-
mediately following the Korea in-
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AIRCRAFT

ELECTRONICS
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AUTOMOTIVE
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HOW ELECTRONICS FARED IN TOP CONTRACT AWARDS
(TOTAL AWARDS TO LEADING 100 CONTRACTORS)

SEE TAELE FOR LETTER IDENTIFICATION

ELECTRONICS |
AND COMM.

o
180%

AIRCRAFT
61.9 %

\_
POST KOREA 7/53-12/54

cident. The contracts placed in the
later period totaled $16,377.2 mil-
lions, of which $11,109.1 millions,
or 68 percent was placed with the
100 leaders. A measure of the re-
duction in magnitude of general
military procurement is given by
the fact that it required a min-
imum contract booking of $100
million to become one of the lead-
ers during Korea but only $14
million to make the post-Korea list.

The turnover in the two lists
shows striking changes; over forty

substitutions occurred, with the
automotive group as the heaviest
losers, the aircraft group the
greatest gainers, while only elec-
tronics held its shale of the total
market.

» Rate—The average annual Korea
period contracting rate was $32.9
billions; it fell to $10.9 billions
annually during the post-Korea
period, which is only one-third of
the former rate. The notable gains

{Continued on page 10)
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You compare

Check the Sylvania 2N95 against
similar Transistor types yourself—
for current gain as well as all of these
important power Transistor features.

Does the Sylvania

Operated at 1.0 amp emitter-cur-
rent, the Sylvania 2N95 Transistor
typically provides a current gain of
17...31% times that of comparable
types A and B. Even at 1.5 amp
emitter current the 2N95 typically
exhibits a high gain of 13 . . .1n fact,
as the curve shows, the Sylvania
2N95 provides the highest gain over
the widest range of operating current
conditions.

In addition, Sylvania’s 2N95 com-

“another reason why it pays
to specify Sylvania”

vSYLVANIA !

bines all the important features you
want in a power transistor, whatever
your application. If, for example,

yours is a switching application, the :

2N95 offershigh gainat high currents.

Designed for low thermal resist-
ance, the Sylvania 2N95 Transistor
provides dissipation up to 213 watts
without an external heat sink and up
to 4 or mare watts with a suitable
heat sink. This insures stable opera-
tion in high ambient temperatures.

2N95 offer— answer
1. lower cost yes
2. low input impedance yes +
:_‘: 3. low thermal resistance yes
e 4. high current switching yes
i 5. high current gain yes «
N 6. mounting for air cool
- or heat sink yes +
7. hermetic seal yes +

A smaller version for heat sink mount-
ing, the Sylvania 2N102 is also avail-

able with the above features.

[:] High frequency

Dept. H20R

Name

[J High gain, low frequency
Types 2N34 and 2N35

Types 2N94 and 2N94A

Check your application for complete data on other
Sylvania Transistors

[] High power, low frequency
Types 2N95 and 2N68
Types 2N101 and 2N102

Sylvania Electric, 1740 Broadway, New York 19, N.Y.

Syrvania ELEcTkic Probucts INC.

1740 Broadway, New York 19, N.Y.
In Canadua: Sylvania Electric (Canada) Ltd.
University Tower Building, Montreal
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INDUSTRY REPORT — Continued

of the aircraft industry are ob-
vious and tend to overshadow the
fact that the electronics industry
is the only other one which held
its new and substantial one-fifth
share of military contracting. The
balance of the list is principally
the regular sources of supplies and
services to the military with a
volume proportionate to the time-
length of the reported interval.

Classification Awards in

100 Leading Millions
Contractors FPost-Korea
Period
B NS 72 V115 [T ——————— .. % 6,884.1
llectronics & Comm............ 2,004.7
0il & Gasoline (F)............. 408.2
Shipbuilding (I) ............... 3112
Smelting & Mining (G)......... 2491
Light Manufacturing (E)....... 242.3
OTher’ . .o% o g xomw: Bop Fesame o 1,009.5
$11,109.1
The balance of the list is not of
special interest to electronics
executives. However, the auto-

motive industry fell from its strong
second place position to tenth
place. It received only 1.3 percent
of the total awards with a net
value of only $145.3 millions, as
compared with 22.8 percent and
$14,431.2 millions. The principal
influences in this precipitate drop
in government awards arose from
completion of the tank program
and heuavy cancellations of jet
engine production.

» Share-—The awards to the 100
leaders amounted to $11,109.1 mil-
lions or 68 percent of the total
awards in the 18-month post-Korea
period. This sample is large
enough to suggest that electronics
is currently attracting nearly 20
percent of total contract awards to
Department of Defense suppliers.
This share of total contracting for
all electronics industry awards for
the 12 months of fiscal 1955 makes
an estimate of $1.9 billion in
awards a well authenticated figure.

Since the rate of awards fell
somewhat behind the appropria-
tion rate during fiscal year 1955,
a gain in electronics contracting
of at least 10 percent for fiscal
1956 is a reasonable expectancy.
This would mean about $2.4 bil-
lions in awards to electronics
manufacturers in fiseal 1956. This
is about 25 percent more than the
$1.9 billion estimated annual total
awards for fiscal 1955.

10

HUGE spar and skin miiling machine is controlled by magnetic tape as . . .

Tubes Punch Clock in Tool Industry

reads commands off the magnetic

New control system operates
giant machine tools with
substantial time savings

A CONTROL system that electroni-
cally prepares magnetic tapes di-
rectly from numerical data for auto-
matic control of heavv-duty ma-
chines is now commercially avail-
able. Manufactured by Giddings
and Lewis, Wisconsin tool builders,
it is the result of three years of re-
search at MIT and GE and work by
the Burroughs Corp.

» Unit—With the system, called
Numericord, machining cycles in-
volving as many as 5 machine axes
and 22 auxiliary functions are com-
pletely planned and engineered by
mathematical computation.

» How It Works—Four major com-
ponents make up the Numericord:
a paper-tape preparation unit,
which punches a master tape with
previously calculated decimal in-
formation from part drawings, tool-
ing data and machine feed rates;
an electronic computing director,
which converts digital information
on the paper tape into phase-modu-
lated, time-coordinated command
signals recorded on proper parallel
channels of magnetic tape:; elec-
tronic play-back circuitry, which

tape and sends appropriate elec-
trical control signals to the ma-
chine; and electromechanical, ma-
chine-control units which operate
in closed-loop-teedbuck, phase-shift,
svnchro-servo systems to position
machine axes in accordance with
taped conmand signals.

Machine auxiliary functions and
nonfeed controls are operated auto-
matically through relay circuits
from simultaneous command im-
pulses on other parallel tape chan-
nels. Parts can be made to tolerances
limited only by the machine tool.

» Savings—Such nonproductive op-
erations as tool setting, gaging,
template changing and positioning
are reduced or eliminated with the
device. Time and material losses re-
sulting from wasted operation mo-
tions, lack of skill, miscalculations
and human error are avoided.

For aireraft work, similar to that
shown for the horizontal stabilizer
for the new North American
F-100D Super Sabre, the system
can effect savings of at least 50
percent in machining time over
present manual methods. In addi-
tion, the system can store skills on
tape, permitting release of machine-
tool operators to other duties.

(Continued on page 12)
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Sprague on request will
provide you with complete
application engineering
service for optimum results
in the use of molded paper
tubular capacitors.

* Trademark

world’s largest capacitor manufacturer s p n n G u E

Plug Sprague Autocon capacitors into
your printed wiring boards and you
immediately gain greater freedom in
circuit design ... more reliable circuit
performance. That’s because Autocon
capacitors are the first “‘one-ended’’ case
paper capacitors designed to satisfy all
the special requirements of printed wiring
board assembilies.

These new capacitors are enclosed in a
pre-molded cylindrical shell of non-
flammable thermosetting plastic, with
the capacitor section securely sealed
against the entry of moisture by a plas-
tic resin endseal bonded to the phenolic
housing. The two short straight leads
which issue from the endseal are held at
a closely controiled distance from each
other.

An index key molded in the phenolic
housing adjacent to the outside foil lead
facilitates 1dentification of the lead for
automatic insertion machinery or hand
operators. In addition, three stand-off
feet raise the endseal and shell proper

improve printed circuit
design and performance
with Sprague

Autocon™ Capacitors

above the printed wiring board, avoid-
ing moisture and dust trap formed by
capacitors with a flat circumference on
the housing. The feet also permit use of
double-sided wiring boards without caus-
ing low resistance shorts between top
side conductors through accumulated
dust around the circumference of the
capacitor.

The new Type 89P Autocon capacis
tors are of the solid dielectric type, and
are impregnated with HCX *a new and
exclusive Sprague development. This hy-
drocarbon material has superior insula-
tion resistance, lower power factor, and
flatter capacitance change vs. temper-
ature characteristics than polyester
solid-dielectric capacitor impregnants.

Complete performance data, ratings
and sizes are in Engineering Bulletin
222, available on letterhead request to
the Technical Literature Section,Sprague
Electric Company, 35 Marshall Street,
North Adams, Massachusetts.

Export for the Americas: Sprague Electric International Lid., North Adams, Massachusetts. CABLE: SPREXINT,
SEE US AT THE WESCON SHOW-—BOOTHS 1001-1002
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APPLICATIONS to another portable radio, a portable phono and an experimental golf ball appear as . . .

Transistors Invade More Consumer Products

Manufacturers begin
to utilize the device
in mass volume items

IN the past month, at least three
transistor home products have been
introduced and plans for others
have been announced.

» Portables-—Mitchell Manufactur-
ing, Chicago air-conditioner manu-
facturer, introduced the transistor
pocket radio shown, measuring 3 1 v
5 by 1% inch thick and weighing 12
ounces. It utilizes four germanium
npn transistors and a germanium
diode detector.

Power is supplied by a single
hearing-aid type 22.5-volt battery.
The set is equipped with a 2%-inch
permanent magnet loudspeaker. It
has been in mass production for sev-
eral weeks, according to the firm,
and deliveries are being made to
stores throughout the country. The
set has an introductory price of
$49.95.

» Phonos—Philco, which recently
announced a transistor auto radio,
introduced the portable phonograph
shown in which 3 transistors take
the place of all vacuum tubes. The
firm also introduced an all-tran-
sistor hearing aid, marking Philco’s
entry into the hearing-aid field.
The phonograph will be available
for sale to the public early this fall.
It will play 45-rpm records for 150
hours using current from four
flashlight batteries. The set has a

12

4-volt motor weighing less thun 3
ounces.

The phonograph uses a printed-
wire chassis, a 4-inch loudspeaker
and has a speed control to compen-
sate for loss of power as batteries
wear out. The tone arm serves as
the on-off switch and automatically
shuts off the turntable and the set
after each record.

» Golf —The experimental transis-
tor golf ball shown was developed
by Motorola to demonstrate possible
transistor applications. Such a ball
would become almost unlosable be-
cause the one-transistor transmitter
inside sends out a signal sufficiently
strong to be picked up by a portable,

pocket-sized receiver. By rotating
the receiver as a direction finder the
ball’s location can be determined.

» Set—The pocket-sized receiver
shown with the golf ball is tuned
to a fixed frequency of 121.95 ke. It
can be used as an electronic watch
because it picks up time signals
broadcast at two-hour intervals by
Naval Radio NSS.

The receiver uses 6 transistors,
has three i-f stages, a beat-fre-
quency oscillator, a detector and an
audio amplifier. It uses a ferrite
loopstick antenna 3 inches by 23/32
inches by 5/32 inches. Power is
provided by two 1.5-v penlight bat-
teries in series.

Auto Industry Eyes Electronics

Automobile and parts firms
acquire electronics plants or
start own departments

RoLLcALL of manufacturers of auto-
mobile parts and motor wvehicles
reveals more than a dozen firms that
are in the electronics business
either directly or through affiliates
or subsidiaries.

» Recent DMergers—Thompson
Products, maker of piston rings

and other parts has in recent vears
acquired four electronics firms:
Bell Sound Systems, Dage Elec-
tronics, Antenna Research Lab (dis-
solved) and Ramo-Wooldridge.

American Bosch, which manufac-
tures diesel engine parts and igni-
tion svstems, merged with the
Arma Corp., a producer of servo-
mechanisms and fire-control equip-
ment.

Gabriel Corp., manufacturer of
coil springs and shock absorbers,
acquired Ward Products and Work-
shop Associates, both antenna man-
ufacturers.

Revnolds Spring Co., a maker of
auto springs, acquired the Haydon
division of North American Philips
whose business is precision motors
for servo systems. Afterwards the
company name was changed to Con-

{Continued on page 14)
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Your OMLY SOURCE
of a Complete Line of MAGNETIC MATERIALS

TECHNICAL DATA ON
ARNOLD PRODUCTS. .. Write
for your copy.

Bulletin GC-106 A . . . General information on
all Arnold magnetic materials: permanent mag-
nets, tape-wound and powder cores, etc.

Bulletin TC-101 A . . . ''Properties of Deltamax,
4-79 Mo-Permalloy and Supermalloy™ 28 pages
ot techmcal data on Arnold Tape-Wound Cores.

Bulletin PC-104 A . . . "'Molybdenum Permallo;
Powder Cores” —16 pages, complete technical
&]Ll["l.

Bulletin SC-107 . . . "Arnold Silectron Cores™
52 pages of valuable data, covering a complete
range of core shapes, sizes, tape gauges, etc.

ADDRESS DEPT. E-58

ELECTRONICS — August, 1955

Arnold products include all grades ot Alnico permanent magnets (cast and
sintered) . . . tape-wound cores of high-permeability alloys, such as Deltamax,
Permalloy and Supermalloy . . . types "C" and "E” cut cotes of Silectron in
any size or weight range from a fraction of an ounce to hundreds of pounds
{50 lbs. max. on 12-mil C cores); also round, square and rectangular Silectron
cores . . . powdered Mo-Permalloy cores . . . Cunife, Vicalloy, Permendur and
other magnetic materials. Special magnetic components can be produced to
meet your specific requirements; and such products as powder cores, tape-
wound cores, and Cand E cores are carried in stock in a wide range of standard
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets
also are stocked.

In other words, Arnold magnetic materials can answer «ny requirement
you may have. It is the only complete line in the industry; and in addiuon,
Arnold maintains complete control over every production step from raw
materials to finished products. Such a scurce can bring you advanrages in
long experience and undivided responsibility, and in unequalled faciliuies for
quality production and control. ® Let us supply your needs.

W&D 5543

THE ARNOLD [NGINEERING (OMPANY

SUBSIDIARY OF ALLEGHENY. LUDLUM STEEL CORPORATION
A\{L General Office & Plant: Marengo, lllinois

<
Anyot?

-

DISTRICT SALES OFFICES -. . New York: 350 Fifth Ave.
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.

| =

Want mare infoermation? Use post card on last page.



INDUSTRY REPORT— Continued

solidated Electronics Industries.

Hall-Scott Motors of Berkeley,
Calif,, an engine manufacturer,
bought Bardwell & McAlister of
Burbank which designs and manu-
factures  electronic  equipment,
makes sheet-metal fasteners and
television lighting equipment.

Mack Trucks acquired White In-
dustries, aircraft electronics manu-
facturer, and Radio Sonic.

» Other Firms—Titeflex, which
manufactures flexible waveguide,
also makes engines and has interest
in Indian Motorcycles.

Great American Industries in-
cludes Lynn Coach and Truck, man-
ufacturer of front-wheel drives,
and Connecticut Electronic Alarm.
Great American is considering
merging with Air Associates.

Borg-Warner is in electronics
through its Pesco Products divi-
sion and is reported planning a
merger with Byron Jackson, manu-
facturer of oil equipment and elec-
tronic devices.

Aerophysics Development Corp.
is a subsidiary of Studebaker-
Packard.

» Departments—General Motors is
in electronics through its Delco
Radio division which does govern-
ment work and makes car radios.
The GM A-C Spark Plug division
manufactures radar fire-control
equipment and an airborne gun-
bomb-rocket sight.
The Budd Company, Philadelphia
manufacturer of auto bodies, is re-
portedly buying electronic compo-
nents for experimentation.

tecently Budd acquired Conti-
nental-Diamond Fibre, a manufac-
turer of printed wiring boards and
insulating products.

» Old Timers—Sparks-Withington,
manufacturer of auto horns, pro-
duces the Sparton line of radio and
television sets. Stewart-Warner,
maker of grease guns and speed-
ometers, also puts out radio and tv
sets. Globe Union, known for stor-
age batteries, spark plugs and roller
skates, makes printed circuits and
switches at its Centralab division.

Clevite, a manufacturer of bear-
ings and bushings, controls Brush
Electronics and Transistor Prod-
ucts.
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REGIONAL DISTRIBUTION of company locations shows that . . .

Electronics Industry Spreads Out

Study shows concentrations of
electronics manufacturing re-
main in east and midwest

THROUGH its collections for all types
of Old Age and Survivors’ Insur-
ance covered employment the
Heulth, Education and Welfare De-
partment keeps track of the
various industries in the U. S.

The latest report, covering the
vear 1953, gives the number of re-
porting units or manufacturers in
communications equipment manu-
facturing by state, county and
region along with payrolls and em-
ployment.

There were 541,987 emplovees in
the industry in mid-March 1953.
Total taxable payroll for January
to March 1953 amounted to $502.8
millions. The number of manufac-
turers in the communication equip-
ment classification paying OASI
payments was 2,103.

» Size—Breakdown by number of
emplovees of the 2,103 firms is
given in the following figures: 0
to 3 emplovees, 376 firms; 4 to 7,
280; 8 to 19, 363; 20 to 49, 319; 50
to 99, 177; 100 to 249, 227; 250 to
499, 135; 500 or more, 226.

» Areas—As shown in the chart,
the rank of the 9 regions of the
U. S. in terms of number of elec-
tronic firms has remained pretty
much as it has in the past with

Mid-Atlantic, East North Central
and Pacific regions holding the
top three spots. In terms of OASI
payroll, the top three regions are
Mid-Atlantic, $188.1 million; East
North Central, $169.6 million and
Puacifie, $55.8 million.

In the number of employees the
top areas were Mid-Atlantic, 199,-
144, East North Central, 183,044
and New England, 64,653. The
state of Illinois led all other states
in industry employment and pay-
roll with 102,518 workers and a
payroll of $106.6 million for the
first quarter of 1953. New Jersey
and New York followed as second
and third largest in this regard. In
number of firms, however, New
York was first with 492 and Illinois
second with 323.

Arizona Companies
Face State Tax

BUDDING electronics business in
Arizona (IELECTRONICS, p 16, June
’55) has run into a state tax prob-
lem.

The Corporation Commission has
upheld a sales tax assessment
against AiResearch Mfg. Co., mak-
ers of electronics equipment, on
grounds federal government sales
are taxable.

Under the commissien ruling now

(Continved on page 16)
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there is a
KAHLE
MACHINE
to speed
every
operation

in the
manufacture
of

DIODES POWER TUBES

RADIO RECEIVING
TUBES

TRANSISTORS MINIATURE TUBES

e DIODES
e TRANSISTORS

e ELECTRONIC
TUBES

LIGHTHOUSE
TUBES

RADIO TUBES

lHustrated are typical examples of Kahle ma-
chines that give maximum production efficiency,

speed and economy.

Can we help you? Write today — give us your

requirements or special problems.

fahle

ENGINEERING COMPANY
1355 SEVENTH STREET
NORTH BERGEN, N. J.

RADIO RECEIVING
TUBES

MINIATURE RADIO
TUBES

CATHODE RAY
TUBES

Designers and builders of
special automatic and semi-
avtomatic equipment for
all industrial operations.

SINGLE CR
TUBE

CATHODE RAY
TUBES

SUB=MINIATURE
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made final, the company must pay
about $14,000 for the sales period
starting July 9, 1954, when the law
went into effect, until Dec. 31, 1954.
The tax is based on two percent of
sales to the federal government.
Taxes for 1955 have not been set.

» Stunts Growth-—Stanley Womer,
manager of the Arizona Develop-
ment Board, saw in the decision a
blow to development of Arizona’s
electronics industry. He indicated
there will be a tendency of elec-
tronics firms planning to move to
Arizona to stay where they are until

the law is changed.

About 200 machine shops in the
Phoenix area have been supplying
AiResearch with tax-free parts.
Presumably the company will have
to absorb taxes on this too, Womer
said.

Melpar, Inc.,, research and de-
velopment subsidiary of Westing-
house Air Brake Co., announced
plans, previous to the ruling, to
open a branch at Tucson, Ariz. The
company has received a $990,000
contract from the Army Electronies
Proving Ground at near-by Forl
Huachuca.

FABRICATION of shadow masks is underway at Volkert Stampings but . . .

Color Tube Output Is Still Small

Production rate is low
but now volume output
may come later this year

VIRTUALLY every color tube pro-
duced uses the shadow mask. Pro-
duction of these components is an
index of color picture tube output.

Approximately 80,000 masks have
been produced. About 50,000 were
made for the 19-inch and 21-inch
color tubes and most of the re-
mainder were for the 15-inch tube.
About 2,000 masks have been pro-

16

duced for the 22-inch rectangular
color tube.

» Stock—Most of the masks pro-
duced have been used and stock-
piling has largely been of the com-
pleted tubes. However, one color
tube manufacturer has about 5,000
color masks on hand. These factors
along with wait-and-see attitude on
future color tube production has
brought present mask-making ac-
tivity to a virtual standstill. Mask
makers seem to feel that it will be
late fall before volume increases.

Businessmen Adopt
Citizens’ Radio Band

CITIZENS' RADIO SERVICE

20,000 |~

16,000

TRANSMITTERS

12000

STATIONS

8,000 -

NUMBER OF TRANSMITTERS AND STATIONS

~.

|
4,000 —

|
|
£l |
| — )

1949 950 1951 1952 1953 1954 1955

Party-line operation no
bar to users ineligible
for other radio services

TRANSMITTERS authorized in the
citizens’ radio service now total
21,800. This includes both mobile
units and fixed-station transmit-
ters. Station authorizations num-
ber 12,334. The chart illustrates
the increasing rate with which the
service is growing. During the
month of June 518 stations were
added.

P Ground Rules—The service was
inaugurated in 1949 to provide for
private, personal and business
communications, signaling and re-
mote control. The communications
service works on a kind of party-
line basis (no frequency assign-
ments) in the band 460 {o 470 mec.
The citizens’ radio service also en-
compasses crystal-conlrolled 27.-
255-me transmitters of 3-w input
or less used for controlling model
planes and boats and opening
garage doors.

Currently the major users of
the citizens’” band buginess
firms or organizations who require
radio communications bul cannot
obtain authorization to use one of

are

(Continued on page 20}
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For More Power ... Type 1210-B becomes 3-watt R-C Oscillator
with Type 1206-B Umt Amplifier, $85 and Unit Power Supply, $40.

Becomes Sweep Genarator .. . with easy-to-attach- Type 9)8-P
Synchronous-Dial Drivs, $27 50 and Type 1210-P1 Discriminator,
$75 (at right’, “or supp ymg CRC voltages.

Automatic Data Taking...with pea-type recordar
vr CRO eliminates lzborious point-by-point measure-

ments . . . in photo, frequency response of small loud-
speaker is recorded. .

Metwork Transient Investigatioms .. .with R-€ oscillator square
waves; one measulement gnves information on both amplitude and
phase characteristics . . . in photo, engineer observes and records
filter characteristics of G R Type 1550-A Octave-Bard MWoise Analyzer,

2
As Bridge Generator ... shown with new G-R Universal
Audio-Frequency Bridge and Type 1212-A Unit Nuli Detector, $145.

As Modulator. ..
modulates the recently ansounced Type 1218-A UHF Unit
Oscillator, $£65., with 900-2009 Mc range.

nit -R-C Dscillator sqaara.-wave

Five
6-R Unit Oscillatoss.

For Coverage from 20 Cycles to 2000 Megacycles...

R-C OSCILLATOR
0 CYCLL3-800 MLOCYOLES
NPUT
£33 MW 040 0WASS 673

Type 1210-B Unit R-C Oscillator, $140,
with Type 1203-A Unit Power Supply, $40.

The new Type 1210-B Unit R-C Oscillator is a unique audio, supersonic and
radio-frequency generator providing both squarc waves and sine waves
over the range from 20 cycles to 0.5 Mc. Its wide range, multiple output sys-
tem, casy adaptability to sweep operation and extreme versatility, make 1t
a must for every development and measurement laboratory. Features include:

* Slow-Motion Frequency Control: for small frequency increments; cach
decade covered by 414 turns of knob.

% Precision Dial: can be motor driven by Type 908-P Synchronous-Dial Drives
for automatic display of amplitude-frequency characteristics; 908-P1 covers
one frequency decade in 50 sec, 908-P2 takes 6%4 sce per decade . . . $27.50
for cither.

* Three Outputs:

Low-Voltage, Low-Impedance (0 to 7 v, 50 ); constant within
41 db 10.200 kc; less than 1% no load distortion from 200 ¢ to
20 ke, less than 1.5% over entire range; hum at lcast 60 db down.
High-Voltage, High-Impedance (0 to 45 v, 12.5k): constant
within =1 db and less than 5% distortion at no load from 200 ¢ to
200 k¢ (decreases to 2.5% under load); hum at least 50 db below
maximum output.

Square waves (0to 30 v peak-to-peak): 2500 2 output impedance;
less than 0.25us rise time and 19, overshot; hum at least 60 db
down.

* Adjustable Output Control: logarithmic, calibrated 0-50 db.

* AVC System: fast response, insures constant output under fluctuating line
voltage.

A Power Supply: Type 1203-A rccommended for use on 115 v, 50-60 cycle
power; Type 1202-A Unit Vibrator Power Supply for field operation from
standard 6 v or 12 v storage battery.

+ Rack Mounting Provision: Type 480-P4U3 Rclay Rack Panel, $12.50, for
laboratory usc.

The G-R Unit R-C Oscillator is the latest addition to the ever growing, cver
more useful line of G-R Unit Instruments.

G-R Unit Oscillators are now available for coverage from 20
cycles to 2000 Mc . . . the Unit Pulsc Generator provides pulse
durations of 0.2-60,000 usec with repetition rates from 30 c-
100 kc, and risc times of 0.05 usec . . . the Unit Null Detector has
better than 40 uv sensitivity . . . a Unit Amplificr is available with
3-watt maximum output and 20 c-to-250 k¢ range . . . the Unit
Crystal Oscillator has short-term stability of 1 ppm . . . the Unil
I-F Amplifier is a basic component in the 50-5000 Mc G-R High-
Frequency Null Detector . . . this apparatus, compact, intcrcon-
nectable, rugged and reliable in performance, represents the most
in instrumentation value per dollar available anywhere.
WE SELL DIRECT. Prices are net, F.O.B. Cambridge or West Concord, Mass.

GENERAL RADIO Company Z4p

90 West Street NEW YORK 6
8055 13th St., Silver Spring, Md.WASHINGTON, D. C. L W #
1150 York Road Abington, Pa. PHILADELPHIA 4
920 S. Michigan Ave. CHICAGO 5 -
1000 N. Seward St. LOS ANGELES 38



the world’s fofemost producer

presents this comprehensive range of Raytheon
DIODES, having the characteristics and the
uniformly dependable performance that warrant your complete
confidence and your specification as first choice

Preserve this Ready Reference Chart }

You'll find it a useful and dependable source of
up-to-date information on Raytheon Diodes.

RAYTHEON
MANUFACTURING
COMPANY

RAYTHEON MAKES ALL THESE:

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




RAYTHEON POINT CONTACT GERMANIUM DIODES

These diodes combine good transient response, low capacity and high frequency capa-
bilities with low cost and dependability. Ambient temperature range —50 to 4+100°C.

Average Peak
Type . . Peak Rectified Rectified Maximum Inverse Currents Forward
Dimension Inverse mA mA mnu m

General Purpose Outline Volts | (max.) (max.) at —5v at —10v at —50v at —100v at +1v

IN66 (CK705) A 60 : 50 150 50 800 5.

IN67 A 80 | 35 100 5 50 4

IN68 (CK708) A 100 | 35 100 625 3.

1N294 (CK705A) A 60 50 150 10 800 5.

1N297 (CK707) A 80 35 100 10 100 35

1N298 (CK713A) A 70 50 150 250uA (max.) at —40v. | (50°C) 30mA (min.) at 42v.

CK80 A 60 50 150 50 51

CK80! A 80 50 150 100 75
VHF and UHF

IN82A B 5 50 50 UHF mixer |14 db max. noise — see data sheet for test circuit

1N295 (CK706A) A 40 35 25 200 1 Video detector

CK715 A 40 35 1 25 Special tests for VHF to UHF freq. multiplier
Multiple Assemblies

CK70% 1 4 Four 1N66 matched within 2.59; at 41.5 and —10 volts for bridge circuits

CK7ll | [ Four IN67 matched from 0 to + 3 volts. 30ua (max.) at —50v. for bridge circuits

CK717 T c | Four 1N66 matched within 2.59 at 4-1.5 and —10 volts for common anode circuits

CK719 | c | Four 1N67 matched from 0 to 43 volts. 30xa (max.) at —500

RAYTHEON GOLD BONDED GERMANIUM DIODES

This group of diodes features srrall size, high forward conduction, high back resistance, and good temperature characteristics.
Becausejunctionarea is increased over that of point contact types, capacityisslightlyhigher,transient response slightly slower.

Peak Average Peak Ambient
) Inverse | Rectified | Rectified Maximum [nverse Currents Forward Temperature

Dimension | Volts mA mA n pA mA Range

Type Qutline (max.) (max.) (max.) at —10v | at —20v at —50v at —100v at 0.8v at 1.0v SC
Rt 1

1N305 (CK739) D 60 125 300 2.0 -‘ 20 100 —55t0 +70
1N306 (CK740) D 15 150 300 2.0 100 —55t 470
1N307 (CK742) D 125 50 300 5.0 20 100 —55t0 +70
IN308 (CK741) A 10 100 350 500uA at —8 volts 300 —55t0 +90
1N309 (CK747) A 40 100 300 100 100 —55t0 490
1N310 (CK745) A 125 40 100 20 100 5 —55t0 +90
IN312 (CK748) A 60 70 250 50 0 —55t0 90
IN313 (CK749) A 125 40 100 10 50 5 —55t0 +90

Note: 1N305-6-7 have very high back to forward ratio, high back resistance, sharp Zener characteristic, average transient response
IN308-13 have good 1ransient response with good forward charactenstics, high back resistance

1] RAYTHEON BONDED SILICON DIODES

Max.
Raytheon Bonded Silicon diodes provide high back resistance, a sharp Zener characteristic and fair tran.
sient response (large overshoot, fast recovery) over an ambient temperature range of —55 to +150°C.

l 100°C Max.
Peak Average Peak Maximum Reverse Currents Forward | Average Reverse
Dimension | Inverse Rectified Rectified in pA mA Rectified mA
Type Qutline Volts | mA mA at —5v  at —10V at Volts shown at —ly mA | at —10v
1N300 (CK735) o] 15 | 40 120 0.001 8 | 15 | 0.01
1N301 (CK736) D | 70 35 110 | 0.01 0.05 at —50 5 12 0.2
1N302 (CK737) D 1 225 25 80 1 0.01 0.2 at —200 1 8 0.2
IN303 (CK738) D 125 30 100 0.01 0.1 at —100 3 10 0.2
1N432 (CK856) D 40 40 120 0.005 10 20 0.05
1N433 (CK860) D 145 30 100 0.03 0.3 at =125 3 15 U5
1N434 (CK861) 0] 180 30 100 0.05 0.5 at —160 2 15 1.0
1N438 (CK852*) D 7 100 200 10 50 50
*8 volt Zener regulator Note: All ratings at 25°C unless otherwise indicated,

RAYTHEON SILICON POWER RECTIFIERS

| This. new Raytheon silicon rectifier is the first to give high current rectifying capacity in extremely small volume. The
rectifiers operate to 175°C, to 200 volts peak and to over 99% efficiency. Back to forward resistance ratio is over 100,000.

. ) Maximum Current Typical
Type Dimension Maximum Voltage Peak Average Dissipation
Qutline RMS Voits Peak Volts Amperes Amperes Watts
CK775 E Case Temp. 30°C* 40 60 50 15 40
Case Temp. 170°C* 40 60 15 5 10
No Heat Radiator
Ambient Temp. 25°C 40 60 6 2.0 30
Ambient Temp. 170°C 40 60 20 05 0.5
CK776 E Case Temp. 30°C* 125 200 50 15 40
Case Temp. 170°C* 125 200 15 5 10
No Heat Radiator
Ambient Temp. 25°C 125 200 6 20 3.0
Ambient Temp, 170°C 125 200 2.0 0.5 0.5

ADDITIONAL RATINGS (25°C)
Both CK775 and CK776 have maximum drop at 5 amperes of 1.5 volts
CK775 has maximum reverse current at —60 volts of 25 mA

L . CK776 has maximum reverse current at —200 volts of 25 mA
*maintained by external heat radiator

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 19



INDUSTRY REPORT— Continued

the other land-transportation or
special or industrial services.

» Users—A few typical users in-
clude: radio and television service-
men; coal and fuel oil suppliers;
heating and air conditioning serv-
icemen; trucking firms; local civil
defense units; boys’ camps; petro-
leum companies; construction out-

fits; a wlass company and sup-
pliers of ready-to-pour concrete.

Kight manufacturers of type-
approved equipment are listed by
the FCC: Motorola (10 models),
Stewart-Warner (4), RCA (4),
McNabb Company (2), Royalcall,
Connecticut Telephone & Electric,
Electronic Protection Co., and
Multi-Products.

What's Ahead in Plant Expansions

'§PENDING F‘LANS FOR NEW. PLANTS & EOUIPMENT

500 PLANNED
ACTUAL PRELIMINARY PLANS
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ELECTRONICS, ELECTRICAL MACHINERY FIRMS

Companies in electronics
have increased plans for
capital spending in 1955

FIrMS in the electrical machinery
classification, which includes elec-
tronies, will spend 10 percent more
for plant and equipment this year
than in 1954, according to the
eighth annual McGraw-Hill Survey
of business’ plans for new plants
and equipment.

A total of $483 million is to be
spent compared to $439 million in
1954. About 40 percent of this
amount is accounted for by elec-
tronics manufacturers. Preliminary
plans by the industry for the
future show that $415 million may
be spent in 1956, $401 million in
1957 and $367 million in 1958.

» Up—Practically every manufac-
turing industry has increased its
plans for capital spending since last
fall, including electronies. At that
time, a survey of preliminary plans
for 1955 showed capital spending
by the industry would decrease by
about 6 percent in 1955 compared to
1954, from $461 million to $431 mil-
lion (Electronics, p 5, Dec. ’54).

Previous surveys have shown that

20

preliminary plans for years ahead
are always sharply lower than plans
for the current vear. Thus, though
preliminary capital spending plans
by the industry for 1956-1958 show
a decline, actual spending in these
yvears may be considerably higher.

Over the past 5 years the indus-
try has expanded its capacity tre-
mendously as is indicated by the
following index (193% = 100) : 1950,
325; 1952, 400; 1953, 452; 1954,
488. Planned expansion for this
vear will raise capacity to 522 and
by 1958 to 600.

» Use—The electrical machinery
industry plans to use 52 percent of
its total capital expenditure of $483
million for plant expansion in 1955
and 48 percent for replacement and
modernization. This compares to
51 percent and 49 percent respec-
tively in 1954.

The survey shows that 73 percent
of the industry’s total expenditure
this year will be for new equipment
and 27 percent for construction
costs. Of the companies studied, 35
percent estimated that new equip-
ment should pay off in three years
and 31 percent estimated 5 years.
The remaining estimates varied up
to 9 or more years.

» Sales—A major factor behind
the expansion plans of electronic
firms is the high optimism about
increased sales in 1955 and through
1958.

The companies expect sales this
yvear to be 6 percent higher than
last. By 1958 they expect sales to
be higher by 29 percent, on the
average, than they were in 1954,
for the largest increase anticipated
by any of the industries covered
in the survey.

TAPE UNITS like this will process
20,000 transcctions daily when

Computer Controls
Parts Inventory

Specially designed machine
will handle 35,000-item
inventory for elevator firm

YEARLY savings of $120,000 are ex-
pected to accrue when Otis Elev-
ator puts an electronic digital com-
puter to work controlling its $10-
million inventory.

The computer, under develop-
ment by Nuclear Development As-
sociates of White Plains, N. Y.,
will cost $200,000. It will handle
20,000 transactions daily: control-
ling 85,000 items and recognizing
20,000 others.

» Operation—During the day ten
typists will enter inventory trans-
actions on punched paper tape.
The machine will process the tapes
overnight. In the morning, a typed
output will disclose item and
quantities to be reordered, short-
ages and the sale and purchase
contracts affected by them and
transactions not controlled by the
machine which must be processed
manually.

» Technical Layout—The machine
makes use of Flexowriter input
and output. A converter writes the
data onto §-in. 8-channel magnetic
tape. A sorter which includes four
tape mechanisms is used to split,
merge and sort data. The computer
proper contains two 60-character

(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 vifal performance characteristics
of the ALL-ANGL Mount:

e Equal stiffness in all directions

® Equal damping in all directions

e Low transmissibility at resonance — less than 3

e fsolation under superimposed steady state accelerations
upto5Sg

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

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

q mount, both base and bulkhead mountin
nearest Barry Sales Representative. s - o
excited axially at constant amplitude.

BARRY CONTROLS

INCORPORATED

Formerly The Barry Corposation

707 PLEASANT STREET WATERTOWN 72, MASS.

SALES REPRESENTATIVES IN.ALL PRINCIPAL .CITIES.
- N TN N SN T s 2
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shift registers and two 30-charac-
ter registers. The machine utilizes
unitized construction and employs
100-ke magnetic shift registers.

» Other Duties—One of the com-
puter’s unique functions will be
determining the optimum time and
optimum quantity for reordering
parts. It will take into account:
past usage over 15 months, fluctua-

tion in past usage, business fore-
casts, monthly value and cost of
maintaining inventory, cost of
placing an order and cost if a
shortage of the item should occur.

The order lot arrived at will be
compared automatically with the
next largest quantity on which the
vendor gives a discount. The ma-
chine is scheduled for installation
in early 1956.

AUTOMATIC LOGGER records process variables in refinery as . . .

Oil Industry Goes Automatic

Refineries to increase
spending for electronic
measurement and control

CURRENT trend in petroleum re-
finery instrumentation is automatic
logging—centralized recording of
measurements taken throughout the
refinery to provide a detailed record
of operations.

» Installation—A $50,000 setup to
monitor, analyze and record 480
process variables will be installed by
Fischer and Porter in Canadian
Petrofina’s new Montreal refinery.
The plant will have a 20,000-barrel
per day capacity.

The logger will type out on a
single log hourly the value of all
variables. In case of trouble the
out-of-line condition and its loca-
tion will be typed out. The instru-

22

ment will also compute total flow,
efficiency ratios and yield factors
and punch significant data into
paper tape or cards for preparing
summary reports to management.

» Other Jobs—About ten refineries
have installed logging systems.
These cost from $5,000 to $50,000.
More than 100 systems are cur-
rently hanging fire. Potential max-
ket might run to over 700 systems.

Firms making the equipment in-
clude Beckman Instruments, Con-
solidated Engineering, Minneapolis-
Honeywell and others.

» Future —Next step after cen-
tralized measurement will be com-
plete automatic control. However,
small loops will be closed one at a
time rather than converting entire
refineries and petrochemical plants
to automatic operation.

FCC Okays Low-Power

Television Stations

IN an effort to encourage construc-
tion of tv stations in smaller com-
munities, the FCC has authorized
operation of tv stations on power
as low as 100 watts starting in
August.

No minimum antenna height is
specified. The action applies to all
communities regardless of popula-
tion.

» UHF—The Commission also has
proposed to increase the maximum
effective radiated power for uhf sta-
tions from 1,000 to 5,000 watts.
Comments on this proposal are in
order until Sept. 1.

» Networks—As of August 1, FCC
forbids tv stations in one city from
entering into network arrangements
that would prevent stations in near-
by cities from carrying the same
programs. The ruling is designed
to help new tv stations, especially
uhf, to get the network program-
ming necessary for financial sta-
bility.

In the past, an affiliate had first
claim on network shows within its
service area, thus barring other
stations in the same approximate
area from acquiring them. First-
call privilege now goes to the com-
munity in which the affiliate is
located. The rule applies to all tv
broadcast stations, including those
owned by the networks.

Big Business’ Stake
In Electronics Grows

Of 500 largest U. S.
industrial firms, 101 have
interest in electronics

THE ELECTRON TUBE and its younger
cousin, the transistor, are major
factors in America’s economic struc-
ture. Nearly three million wage
earners are involved, in one way or
another, in the manufacture of elec-
tronic equipment and the com-

(Continued on page 24}
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INTER-ELECTROBE ARCING a
AT HIGH VOLTAGES IS ‘
GREATLY REBUCED BY:

Increased spacing between
focussing electrode and
anode,

Increased spacing between
supports holding elec-
trodes to glass beading,
also fewer supports.

Fewer welds, fewer parts.
Both the field electrode and
anode are one-piece con-
struction.

Saddle straps with polished
surfaces—part of the new
support construction—
offer no rough edges to
draw arc-overs.

o
E
—
5

7

New glass beads of uni-
form internal structure will
not break down under high
voltage.

You can cross this operation (ion-trap magnet ad-
justment) off your list of production processes,
with General Electric straight-gun picture tubes.
Cost of magnet is a further saving.

The new design features of G.E.’s straight gun also
cut your receiver rejects. They mean fewer arc-
overs at high voltage; consequently, a much more
dependable tube and picture.

Eliminate ion trap and adjustment...improve TV reliability
with G.E's new straight-gun aluminized picture tubes!

prorduction-line set rejects, because

Tlm controlled-thickness aluminum
when designing the new straight gun

“mirror”’ in G.E.s new electrostatic-

21BAP4 . . ... . 217 90°

focus tubes does a second, important
job—it bars harmful ion penetration
to the phosphor screen. This has en-
abled G-E tube designers to do away
with theion trap, and utilize astraight
gun, having (1) improved simplicity
and strength, and (2) perfect concen-
tricity with locked-in focus.

You benefit as a TV manufacturer
because you have no ion-trap magnet
to buy, no magnet installation or ad-
justment to make. Also, you cut your

G.E. added a number of features
that join to reduce high-voltage arc-
overs to a minimum.

No ion-trap problems—at your
plant or alter sets are shipped-—is one
reason you should ask for full infor-
mation about the new G-I straight-
gun picture tubes. More dependable
tube performance, favorably aflecting
your production quality, is another.
Wire or write General Electric Co.,
Tube Department, Schenectady 5, N.Y.

21BNP4. .. . .. 217 90°
21BCP4. . . . .. 217 70°
21BOP4. .. ... 21)72°
247P4 . . ... .. 24'90°

7Drogress ls Our Most Important Product

GENERAL ELECTRIC

1562-1A4
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ponents that go into it.

» Widespread Interesti—Big busi-
ness has a large and growing stake
in electronies. Oul of the 500
largest U. S. industrial eoncerns-—
each with annual sales of $50 mil-
lion and over—101 have some in-
terest in the electronies business.
This interest may range all the way
from manulacturing radio and tele-
vision sets almost exclusively to
support of a small electronic re-
search and development subsidiary
or production of insulation, plastic
board, wire, magnets or chassis
sheet metal. The 101 firms have
annual sales of more than $40 bil-
lion and assets of nearly $26 billion.

» Electronics firms—There are 62
of the 500 largest companies whose
business includes manufacture of
electronic equipment or components
peculiar 1o electronic equipment
such as tv tuners, flyback trans-
formers, resistors and capacitors.
The electronic portion of each firm’s
business varies widely with regard
to total sales. For a few companies,
business is 100 percenl elecironic.
For others, manufacture of elec-
tronic equipment or components
represenis 5 percent or less of total
sitles. Total sales of electronic equip-
ment and components only by these
62 firms amount to nemrly $7 hil-
lion.

Fewer Electronic
Firms Failed In 1954

ToTAL of 26 companies [lailed in
1954 compared to 33 in the previous
year. Total resulting liabilities
also declined going from $24.8 mil-
lion in 1953 to $14.4 in the 1954
fiscal period according {o RETMA.

» Types—Of 26 electronic manu-
facturers having financial diflicul-
ties during the last fiscal year, 12
were componenis producers, 5 made
radio and tv sets, 3 manufaciured
instruments, 3 produced hi-fi or
phonograph equipments, 2 manufac-
tured recorders and 1 produced
hearing aids. The average age of
the 26 companies was 6! vears.
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PHOTOELECTRIC rcacler controls card-punching operation as

Tubes Process Travelers’ Checks

Automatic unit handles
7,200 checks an hour,
doing work of 50 clerks

TRAVELERS' checks relurned from
all over the world to the Tirst Na-
tional City Bank of New York are
processed antomatically at the
rate of 7,200 checks an hour by an
electronic machine currently un-
dergoing field test. The machine
is a product of the Control Instru-
ment Co., a subsidiary of Bur-
roughs Corp.

» Performance —During peak loads
the bank handles up to 130,000
checks daily, IFifty givls are re-
quired for the operation which in-
volves punching each check’s
serial number into an individual
business-machine card.

The check-processing machine
consists of two desk-size units
a reader and punch. An operalor
loads checks and card stock and
renioves the machine’s output. Ac-
curacy is better than 1/10 of one
percent as against one-percent
errvor for manual processing.

» How It Works—Printed numbers
in the upper left hand corner of
a check identify it as to denomina-
tion and serial number. The check

reader uses a photoelectric cirenit
{o sense the characters and convey
the information to electron-tube
storage cireunits that in turn con-
trol the operation of the card
punch. The phototube picks up key
points thut serve to identify each
character.

» Application—Similar equipment
can be adapted to process stocks
and bonds, hiecome tax withholding
statements, loan accounts and
other documents, The machines’
output could be written on mugnetic
tape if the equipment were to be
used with an electronic computer.

Mack Named To FCC

Succeeding Hennock

NEw MEMBER of FCC Richard A.
Mack, Democrat ol Florida, was
sworn in on July 7, 1955, e suc-
ceeds Commissioner I'rieda .
Hennock whose term expired June
30. The appointment is for seven
Vears.

»Background — Commissioner
M:ack comes to the I'CC from the
Florida Railroad and Publiec Ulili
ties Commission, of which he had

(Continued on page 26)

August, 1955 — ELECTRONICS



ELECTRONICS — August, 1955

Five thousand, when compared to the na-
tional debt, is a small number. But when
onec company has manufactured over
5000 different types of special capacitors,
this number becomes impressive. Yet,
Hammarlund has done just that, in addi-
tion lo turning out a line of standard
variable capacitors. The majority of these
special types were designed by us to meet
customers’ specifications — others were
built to customers’ designs. Some were
quite large and intricate, while others
were tiny enough to do a big job in mini-
ature devices. They all have one thing in
common: They are all built to Hammmar-
lund’s rigid quality standards—built to
give oplimum results.

If you have a problem calling for a spe-
cial capacitor, it will pay you to check
Hammarlund first. For among these 5,000
special capacitors there probably is one
to meet your specification. If this is the
case we have the dies; tool costs are nil
and delivery is prompt. If, however, none
of our existing “specials” can fill the bill,
our experienced engineering staff will be
happy to work with you to design a
capacitor that will.

For detailed information on special and
standard capacitors, write to The Ham-
marlund Manufacturing Co., Inc., 460
West 34th Street, New York 1, N. Y. Ask
for Bulletin 105.

M HAMMARLYMD

SINCE 1910

Want more information? Use post card on last page.

25



INDUSTRY REPORT— Continued

Richard A. Mack

been a member since 1947 and
chairman in 1951-1952. He was
also second vice-president of the
National Association of Railroad
and Utilities Commissioners and
represented NARUC on FCC
panels, having twice participated
in common carrier hearings.

1956 IRE Show To

Return To The Bronx

NEXT year's IRE show will be held
at Kingsbridge Armory and Kings-
bridge Palace in the Bronx, N. Y.
on March 19-22, according to latest
word from the IRE and New York’s
Triborough Bridge and Tunnel Au-
thority.

Previously, lease arrangements
had been signed by IRE with the
Authority to hold the show in New
York’s Coliseum, now under con-
struction in Manhattan. (ELEC-
TRONICS, p. 202, July ’55) At that
time, it was thought that the build-
ing could be completed on March 1,
1956, as originally scheduled, de-
spite a construction collapse that
took place in May of this vear. Now,
however, completion of the Coliseum
is not expected until April or May
of 1956, too late for the show. Both
IRE and the TBTA say that the
1957 IRE show will definitely be
held in the Coliseum.
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FUTURE MEETINGS

AUG. 22-23: Syniposium on Elec-
tronics and Automatic Pro-
duction sponsored by Stanford
Research Institute and NICB,
San Franciseo, Calif.

Avc. 24-SepT. 3: The National
Radio Show, Earls Court, Lon-
don, England. Preview for
overseas visitors August 23.

AUG. 24-26: 1955 WESCON,
Civie Auditorium and Fair-
molunt Hotel, San Francisco,

Jalif.

Avuc. 26-28: Sixteenth Annual
Summer Seminar, Emporium
Section IRE, Emporium, Pa.

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

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

SEPT. 14-16: 1955 Annual Meet-
ing of the Association for
Computing Machinery, Uni-
versity of Penn., Philadelphia.

SEPT. 17: Symposium on Auto-
mation. Cedar Rapids IRE,
Cedar Rapids, Iowa.

Sgpr. 19-20: Symposium on
Electronic Automation, Uni-
versity of Penn., Irvine Audi-
torium, Philadelphia, Pa.

Sepr. 26-27: RETMA Sympo-
siunt, Electronics For Automa-
tion and Automation For
Electronies, Philadelphia.

SEPT. 26-27: Sixth Annual Meet-
ing and Conference of the IRE
Professional Group on Vehicu-
lar Communications, Multno-
mah Hotel, Portland, Ore.

Industry Shorts

» Taxes on radio and television
equipment used in business may
be lifted, according to a decision
by the House Ways and Means
Committee. The 10-percent federal
excise tax on sets for entertain-
ment, would, however, remain.

» Objections to several of the Fed-
eral Trade Commission’s newly-re-
vised and extended trade practice
rules for the radio and tv industry
have been raised by RETMA. It
has asked for more time for its
members to consider the rules.

» Contracts for $27 million to build
radar and electronics equipment
for guided missiles and drone air-

SepT. 26-28: IRE Symposium,
Aeronautical Communications
—Civil and Military, Utica,

N. Y.

Sept. 28-29: Industrial Elec-
tronics Conference, AIEE,
Rackham Memorial Auditor-
ium, Detroit, Mich.

Ocr. 3-5: National Electronics
Conference, Hotel Sherman,
Chicago, IlI.

Ocrt. 12-15: 1955 Convention of
the Audio Engineering So-
ciety concurrent with the
Audio Fair, Hotel New
Yorker, New York, N. Y.

Ocr. 17-19: RETMA Radio Fall

Meeting, Hotel Syracuse,
Syracuse, N. Y.
Ocr. 20-22: Eighth Annual

Gaseous Electroniecs Confer-
ence, GE Research Lab., The
Knolls, Schenectady, N. Y.

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

Oct. 25-27: International Con-
ference on Electronic Digital
Computers and Information
Processing, Darmstadt, Ger-
many.

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

Qcrt. 21-Nov. 1: 1955 East Coast
Conference- on Aeronautical
and Navigational Electronics,
IRE, Lord Baltimore Hotel,
Baltimore, Md.

Oct. 31-Nov. 1: International
conference on scientific basis
of applied solar energy, Uni-
versity of Arizona, Tucson.

craft have been placed with Mel-
par, Inc.

» Recording of simulated musical
sounds produced by RCA’s elec-

tronic music synthesizer is now
on sale.
» Iighter planes carried about

1,500 pounds of electronic equip-
ment ten years ago. Today, U. S.
interceptors carry over 2,400
pounds of the gear, according to
General Irvine.

» KUAM, nprivately-owned com-
mercial radio station on the Island
of Guam, has appealed to FCC con-
cerning the proposed Armed
Forces tv station for the island
which it fears will offer unfair
competition.
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NOISE FIGURE
MEASUREMENT
10 - 3000 MC

SPECIFICATIONS

Frequency Range:
10 mc to 3,000 mc
Output Impedance:
50 ohms unbalanced into Type N Connector
Noise Figure Range:
0 1o 20 db
Filament Voltage Supply:
From regulated supply
Meter Calibration:

Linear in db noise figure; logarithmic
in D.CM.A.

Fuse Protection:
One Type 3AG, 2 amps
Tubes:

1 Eclipse Pioncer TTI Diode

Power Supply Source:
117 Watts +10%. 60 cps AC
Available for 50 cps.

Power Consumption:
130 Watts

Price:
$995. FOB plant

KAY Rada-Node p

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

KAY Microwave Mega-Nodes

Calibrated random noise sources in the microwave range, used
to measure noise figure, and receiver gain and calibrate stand-
ard signal sources in radar and other microwave systems.

Available in following waveguide sizes to cover range of
960—26,500 mec.

RG-69/U . .$400. Available with flourescent or inert gas (argon or
+RG-48/U .. 195. neon) tubes. Noise output flourescent tubes, 15.8
+RG-49/U 195 db =25 db; argon gas tubes, 15.2 db =.1 db*;
+RG-50,/U o 195‘ neon tubes, 18.0 db =.5 ub*,

+RG-51/U .. 195, *Noise output of inert gas tubes independent of

+RG-52/U .. 195. operating temperature.

RG-91/U .. 250. Universal Power supply for hoth flourescent or

RG-33/U .. 250. argon gas and all waveguide sizes: $100.
+$167. per Guide when 3 or more are purchased with $100. Power Supply

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

KAY
Mega-Node-Sr.

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

At the lower end of the frequency range noise
figure may be obtained directly from the meter.
For greater accuracy at higher frequencies, cor-
rections for diode transit time and termination
mismatch are available from charts supplied

with each instrument.

KAY Auto-Node

Designed for production-line noise figure measure-

KAY Mega-Node

Calibrated random noise source
reading direct in db, for
measurement of noise figure,
receiver gain and for indirect
calibration of standard signal
sources. Frequency range, 5
to 22¢* me¢; Output impedances,
unbalanced—50, 75, 150, 300,
Infinify; balanced—100, 150,
300, &G0, Infinity; noise figure
range, 0—16 db at 50 ohms
0—238 db at 300 ohms.
Price: $295. FOB plant.

ment from 5 to 26,500 mc., the Auto-Node prov_ides
continuous interpolation over VHF, UHF and micro-
wave frequencies. Two models are available:

MODEL TV MODEL RADAR
Freq. Range: Freq. Range:
5—220 mc. 2 |F Strips
IF Strips: 30 and 60 mc; other
20 or 40 me. extra IFs available.

IF Strips available. e (o
Noise Figure Range: 1FNoie ‘ﬂ',‘,"'
0—24 do

Price: $795 FOB plant. Price:
Additional IF strips, $950. with 2 IF strips,
$125.00 FOB plant.

For Complete Information Regarding these, and other Kay Instruments, Write:

KAY ELECTRIC COMPANY

Dept. E-8, 14 Maple Avenue

Pine Brook, N. J.

ELECTRONICS — August, 1955
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HAVE YOU A DISASTER PLAN FOR YOUR PLANT?

BOMBS...OR FIRE...OR FLOOD...OR TORNADO
o+ you can handle them if you act now.

Let’s face it ... the threat of war and the atomic bomb
has become a real part of our life—and will be with us
for years. Fires, tornadoes and other disasters, too, can
strike without warning.

Whatever the emergency is, everybody’s going to
want help at the same time. It may be hours before out-
side help reaches you. The best chance of survival for
you and your workers—and the fastest way to get back
into production—is to know what to do and be ready to
do it. Disaster may happen TOMORROW. Take these
simple precautions TODAY:

[] Call your local Civil Defense Director. He’ll help
you set up a plan for your offices and plant—a plan
that’s safer, because it’s integrated with community
Civil Defense action.

[] Check contents and locations of first-aid kits. Be
sure they’re adequate and up to date. Here, again, your

28

CD Director can help. He'll advise you on supplies
needed for injuries due to blast, radiation, etc.

[] Encourage personnel to attend Red Cross First-Aid
Training Courses. They may save your life.

[ ] Encourage your staff and your community to have
their homes prepared. Run ads in your plant paper, in
local newspapers, over TV and radio, on bulletin boards.
Your CD Director can show you ads and official CD
films or literaturc that you can sponsor locally. Sct the
standard of preparedness in your plant city. There’s no
better way of building prestige and good community
relations—and no greater way of helping America.

Act now . . . check off these four simple points ¢ e«
before it’s too late.
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in guided missile,

military and all other

critical applications means

RAYTHEON
RELIABLE

TUBES

SUBMINIATURE

RAYTHEON
MANUFACTURING CO.

Speciol Tube Division — Home Office: 55 Chapel St.,

Encellence in Ebeclionies

Newton 58, Mass., Bigelow 4-7500

for application information
wriie or call the Home Office

nr: 9501 Grand Avenue,

Franklin Park (Chicago), Hl.,
TUxedo 9-5400

589 Fifth Ave., New York 17,
New York, PLaza 9-3900

622 South La Brea Ave,
Los Angeles 36, Calif.,

WEUbster 8-2851

Get This RAYTHEON TRAN-
SISTOR APPLICATION BOOK!
116 pages —— over 50 practical
circuits including timers, receivers,
oscillators, 2tc. all using low cost
Raytheon Transistors. For your copy
send 50¢ to Department P11,
Raytheon Mfg. Co., Newton 58

Massachusetts.

TYPE

CK5639

CKS5702WA
CK5703WA
CK5744WA

CK5783WA
CK5783WB

CKS5784WA
CKS787WA
CK5829WA
. CK6021
CK6111
CK6112
CK6152
CK6247
CK6533

DESCRIPTION

Video Amplifier Pentode
RF Amplifier Pentode
High Frequency Triode
High Mu Triode

Voltage Reference

RF Mixer Pentode

" Voltage Regulator

Dual Diode

Medium Mu Dual Triode
Medium Mu Dual Triode
High Mu Dual Triode
Low Mu Triode

Low Microphonic Triode

Low Microphonic Triode

Vibration
Output
mVac*
(max.)

100
50
10
25

50

100
50
50
50
25
25
2.5
1.0

Volts
6.3
6.3
6.3
6.3

6.3

63
63
63
63
63
63
63

*At 40 cycles, 15 g.

Heater

450
200
200
200

200

150
300
300
300
200
200
200

mA.

Volts
150
120
120
250

Operating voltage approximately 86 volts between 1.5 and 3.5 ma.

TYPICAL
Plate

21
7.5
9.4
4.2

| 120 | 52
100 6.5
100 | 85
100 | 08
100 | 100
250 42
120 0.9

CHARACTERISTICS
Grid Volts

or Rk
100 ohms
200 ohms
220 ohms
500 ohms

Max. |, = 5.5 ma.

150 ohms
220 ohms
1500 ohms
270 ohms
500 ohms
1500 ohms

Screen

Volts
100
120

per plate

| 120 | 35 |
Operating voltage approximately 98 volts between 5 and 25 ma.

Amp.
Factor

255
70

35
20
70
17.5
60
54

Mut.
Cond.

9000
5000
5000
4000 |

3200

5400
5000 |
1800
5100 I
2650 |
1750 [
|

Note: All dual section.tube ratings (except heater) are for each section. V
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INSOLUBLE « INCOMPRESSIBLE « INELASTIC

CORONA RESISTANT

A sample 1 mil. thick has
a breakdown strength
between ball electrodes
under oil on 60 cycles of
10,000 volts peak.

AIRCRAFT-MARINE PRODUCTS, INC.
Chemicals & Dielectrics Division
oame 155 Park Street Elizabethtown, Pennsylvania

ELECTRONICS — August, 1955 Want more information? Use vost card on last page. 3y
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60% more protection
at no extra cost ...
BH Vinyl-Sil 8000 Fiberglas Sleeving

When it comes to product protection, you're not
interested in what a sleeving might do, you want to
know what it w///! do.

BH Vinyl-Sil 8000 Fiberglas Sleeving has a tested
rating ot 8,000 volts winrmm diclectric breakdown

3,000 volts over the NEMA standard for Grade
B-A-1. Herc is a tremendous product safety margin at
a cost no morc than that of previously available sleev-
ings with far lower ratings.

In insulations, the only thing you can rcally count on
1s the pomimun diclectric breakdown. BH Vinyi-Sil
8000 offers that positive protection. It has other
advantages too . . .

high heat-aging resistance

high flow resistance

high oil and chemical resistance

high abrasion resistance

high cut-thru resistance

excellent low temperature flexibility

no capillary attraction to water

BH Vinyl-Sil 8000 was deliberately made to rate
above requirements for two reasons. First, to supply
emergency protection for unexpected loads. Second. to
save on inventories by providing a sleeving for a wider
range of applications than ever before possible. Data
sheets and samples are yours for the asking. Write for
them, then make your own tests.

BENTLEY, HArrls MaNUracTuriNG Co.
1308 Barclay St.
CONSHOHOCKEN, Pa. Telephone: Conshohocken 6-0634

/SLEEVINGS

*BH Non-Fraying Fiberglas Sleevings ure made by an exclusive
Benidey, Huarris process (U.S. Pat. Nos. 2393530; 2647296 and
2647288). "Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.
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New Improved “SCOTCH” 39

Electrical Tape
King of’ the paper tpes/!

HIGH DIELECTRIC
STRENGTH

LONGER SHELF LIFE

50%
MORE TACK

THINNER

HIGH TEAR

RESISTANCE
GREATER SOLVE NT
RESISTANCE/

TRUE THERMOSETTING
ADHESIVE

Widely used for holding and insulating purposes
on motors, transformers, coils and generators.

G
o
The term "SCOTCH" and the plaid design are registered trademarks of Minnesafa Mining and Manufacturing Comaany, St. Paul 6, g@;
Minn. Export Sales. Office:. 99 Park Avenue, New York 14, N.Y. In Canada: P.O. Box 757, London, Ontario. e <




POWER RANGE
0 to 100 Watts

FREQUENCY RANGE
D.C. to 250 mc

Both instruments have a linear
power scale and accurately register

mean power input regardless of

waveform. The TF 1020 has an input
impedance of 75 ohms ; the TF 1020/1, % ot

an input impedance of 50 ohms.

MARCONI INSTRUMENTS

VACUUM TUBE VOLTMETERS FREQUENCY STANDARDS - OUTPUT METERS FM & AM SIGNAL GENERATORS
DEVIATION METERS - WAVEMETERS - WAVE ANALYSERS Q METERS BEAT FREQUENCY OSCILLATORS

44 NEW STREET - NEW YORK 4

ENGLAND: HEAD OFFICE: MARCONI INSTRUMENTS LIMITED, ST. ALBANS HERTFORDSHIRE
CANADA: CANADIAN MARCONI COMPANY, MARCONI BUILDING. 2442 TRENTON AVENUE. MONTREAL

Muanaging Agents in Export : MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2.
TC 64R



THE WORLD'S
LARGEST MANUFACTURER
OF TRANSMITTING TUBES

10kw/cw UHF Klystron

250w Triode 20kw Tetrode High Vacuum Rectifier

EIMAC TUBES

For All Types of Communications,
Industrial and Pulse Application!

Eimac offers a complete line of over seventy triode, tetrode,
pentode, klystron and rectifier tube types to cover all types of
electranic communications, industrial and pulse applications.
The versatile Eimac electron-power tube family is second to
none in frequency and power coverage. Even at ultra high and
microwave frequencies, high power is no problem with Eimac
amplifier klystrons. Up through the VHF region, Eimac nega-
tive grid tubes have been performance praved in every type
of service. Internal or external anode, water or gir cooled,
metal, ceramic or glass construction, there is an Eimac tube to
meet the most exacting requirements.

For further information contact our
Technical Services Department.

EITEL-McCULLOUGH, INC.

S AN BRUNO « CALIFORNIA

Reflex Klystron S5kw Tetrode 250w Tetrode
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indispensable for
measurement and reception

MICROWAVE

with these
special features:

ARG e MEBACYCAED

woDSL i TUMING T
cmowavE wECEIVER

HIGH SENSITIVITY—Achieved with
unigue double-tuned cavity pre-
selector which tracks automatic-
ally with local oscillator. Efficient
wideband microwave input cou-

o W %

e

pler and crystal mixer maintains
sensitivity.

o gOWAV
’
¢

&
MODEL R /

02 TN eSS

_:'ﬁﬁﬁ._. ; - 3
_UNEDIAL CONTROL — Automatic-
< ally tracks klystron voltages, dou-
__ble tuned pre-selector, oscillator,
- and linear direct’ reading fre-

- quency dial — all simuitaneously.
=0 y

. " H
”g G L E :
e J

ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N, Y.
L4

0
Oven ggriastt’
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INTENSI

BROADBAND
950=11,260 MC

TY

[ \
REGEIVER o

One of the most complete and versatile measurement instruments ever
designed for reception and quantitative analysis of microwave signals in

the range 950-11,260 mc.

The Polarad Model R Microwave Receiver is ideal for the reception and
monitoring of all types of radio and radar communications within its range.
It permits comparative power and frequency measurements, by means of
its panel mounted meter, of virtually every type of signal encountered in

microwave work.

It is compact and functional, featuring four integrally designed plug-in, inter-
changeable RF microwave tuning units to cover 950-11,260 mc; non-contacting
chokes in pre-selector and microwave oscillator to assure long life and
reliability; and large scale indicating meter for fine tuning control.

Call any Polarad representative or direct to the factory for detailed

specifications.

SPECIFICATIONS:

Basic Receiver: Model R-B
Tuning Unit Frequency Ranges:
Model RL-T: 950 — 2,040 mc
Model RS-T: 1,890 — 4,320 mc
Model RM-T: 4,190 - 7,720 mc
Model RX-T: 7,260 — 11,260 mc
Signal Capabilities:
AM, FM, CW, MCW, pulse
Sensitivity:
—80 dbm or better throughout
range on all models

Frequency Accuracy:
*1%

IF Bandwidth: 3 mc

Video Bandwidth: 1.5 mc

Image Rejection: Greater than 60 db
Gain Stability with AFC: =2 db

Automatic Frequency Control

Pull-out range 10 mc off center
Recorder Output: 1 ma full scale
Trigger Output:

10 v. pulse across 100 ohms

Audio Output:
5 v. undistorted across 500 ochms

FM Discriminator
Deviation Sensitivity: .7 v./mc

Skirt Selectivity:
60 db — 6 db bandwidth
ratio less than 5:1

IF Rejection: 50 db

Input AC Power:
105-125 v., 60 cps, 440 watts

Input Impedance: (ANT) 50 ohms
VSWR: Less than 4:1 over band
Range of Linearity: 60 db
Receiver Type: Superheterodyne
Maximum Acceptahle Input

Signal Amplitude: 0.1 v. rms without
external attenuation

Video Response: 20 cps to 1.5 mc

Size: 17”7 w x 237 d x 19”7 h
Weight: 180 Ibs.

Price:
Mode! R-B (Basic Unit): $1,500
Mode!l RL-T: 2,
Model RS-T: 2,500
Model RM-T: 2,500
Model RX-T: 2,500

Note: To the basic cost of $1,500 add cost
of tuning units required.

Prices subject to change without notice

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

CONSULT US ON YOUR MICROWAVE RECEIVER PROBLEMS.

for these

applications :

Broadband receiver for AM, FM, CW, MCW,
and Pulse Modulated signals

Field intensity meter
Frequency measurements

Leakage, interference and radiation
measurements

Bandwidth measurements

Measurement of relative power of funda-
mental and harmonic signal frequencies

Trigger pulse amplifier

Noise figure measurements of r-f amplifiers
Antenna field patterns

Attenuation measurements

Propagation studies

Microwave relay link site selection
Direction finding

Filter measurements

Standing wave measurements

REPRESENTATIVES: - Albuquerque - Atlanta - Baltimore < Bayonne + Bridgeport - Buffalo < Chicago + Dayton - Fort Worth - Los Angeles - New York
Newton  Philadelphia - San Francisco + Syracuse + Washington, D.C. - Westbury » Winston-Salem « Canada, Arnprior, Toronto—Export: Rocke International Corporation
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Want more information? Use post card on last page.

35



(SUARANTEED

-y -
St = - 3
_%.-%'— G

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

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

Write today for G-M charts,

&  TO MEET ALL MIL.
 ENVIRONMENTAL
M SPECIFICATIONS

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

you these advantages...
5

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

@ Servo motors available in oll the

standard sizes,

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

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

® Faster production—betterservice,

N

VLN

i

e —c——

b0 y I.

-
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g

J

6M

G- Servo Motors

manufactured by the Components Division of

G-M LABORATORIES INC.

4336 N.Knox Avenue e Chicaio 41 .

Want more information? Use post card on last page.

specifications, or consultation.

Synchronous-
Hysteresis Motors

Motor Generators
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(anotter A'SiMag Extra)

Qur Sample Order Depart-
ment can quickly make up
pieces to any new design
that looks promising and let
you test them thoroughly.
When the final design has
been decided upon, parts
can be produced to specifi-
cation in volume to match
your requirements.

A blueprint or sample of your
present part with outline of op-
erating requirements will bring
prompt action which may
save you lots of money.

I=L-Y- [ X /-J, N Service
for more ECONOMICAL CERAMICS

Careful study of designs by our engineering staff (with more
than 50 years of specialized experience) often results in
recommendations which mean — Savirgs in manufacturing
costs, Savings in speed and ease of assembly, Savings
through improved performance, Savings from combining
two or more parts for still greater economy.

54TH YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY
CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago,

Clevelsnd, 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: lIrvington Varnish & Insulator Div. Minnesota Mining & Mfg. of Canada,
Ltd., 1390 Burlington Street East, Hamilton Ontario, Phone Liberty 4-5735. ALL OTHER EXPORT:
Minnesota Mining & Manufacturing Co., International Division, 99 Park Avenue, New York, N. Y.



advancement
in instrument
design
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MARION ELUNC. »

Handsome, modern design and a choice
of various colors to enhance the styling
of your equipment. Up to 50% longer
scale in the same space as ordinary type
greatly increases readability.
Interchangeable with ASA/JAN 2V

and 3%z inch sizes. Delivery now in all
standard ranges.

=, L T
3 bl

Comparison - oy
milliamperes & f
of Medalist S #
(R

and
Standard Style I g
e - -2’%:'-——4

marion

marion electrical instrument company

*Trademark Patents l'ending,
copyright 1955 M.E.1. Co.
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milliamperes

DIRECT CURRENT

INSY. CO.. US.A

GRENIER FIELD. New Hrnnps/eizf NEW Air-Industr Area
MANCHESTER. N.H., 2 '

new marion

MEDALIST

meters

Model MM2 MEDALIST
Actual Size

U.5.A.
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ACF Model 1002 digital-analog decoder
{200,000 codes per second—0.1% precision)
ACF Model 1050 analog-digital encoder
(15,000 ten-bit code groups per second)
Fon Details. ..
phone, write, or
see us at WESCON
Bocth 1606-1407
)

ACF Electronics

a division of ACF Industries, Incorporated
800 North Pitt Street, Alexandria, Va., King 8-4400




TRADE MARK

Inrerfock

Sub-Miniature Plugs

Eliminate Soldering For Fast Installation Of Speaker Kit!

Now, one model takes the place of three in the new
Gray Audograph line.These famous dictation machines
are designed with built-in eyelets to receive Type “C”
Interlock Plugs. When speaker-equipped models are
ordered, specially designed speaker kits, wired with
the Sub-miniature Plugs, are quickly and easily
pluggedin.Hubbellinterlock’sexclusive automatic lock-

ing-quick disconnect feature makes possible a solder-
less, low contact resistance connection from the speak-
er kit to the panel eyelets. The tiny Type “C” Plugs
are also easily and quickly disconnected for mainte-
nance or replacement of speaker if necessary. Our
Development Laboratory will cooperate with your En-
gineers to adapt Interlock for your specific applications.

Want more information? Use post card on last page
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l’lew HIGH SPEED SERVOS

Servo multipliers have bandwidth over
50 cps. Velocity 1500 v/sec; accelera-
tion 60,000 v/sec”. Six gang pots; two
tapped with front panel plug-in turrets
. for function generation.

l’lew HIGH SPEED RESOLVERS

Vastly improved dynamic performance
... 35.cycle bandwidth. Rectangular and
Polar operation; Full AGC either mode.
Front panel plug-in turrets for easy pad-
ding for function generation.

BUILDING-BLOCK Wew rprosiem cHEck

CONSTRUCTION > e New Reeves development permits
6;3;0 ¥ verification of problem solution directly
. . . an exclusive Reeves design . mm . - from equations before problem is run.

@t :
.. .ﬁ@‘%‘” _’: Operation of all components used

= Ks Patching of problem from diagram
Che¢ Diagramming of problem from
equations

principle that permits assembly of
computer elements in any desired

combination to form exactly the

neu!. CONVENIENT PATCHBAY

Available in units of 1632, 3264 or
4891 holes for maximum flexibility.
Colorcoded mask aids in patching.
Patchboard changes possible during
operation.

computer necessary to do a parﬁcular
job or to expand an existing installation.
REAC 400 can be assembled, component
by component, to fit specific requirements
at minimum cost, time, space and effort.
REAC 400 is completely adaptable to the

scope and complexity of your control new' POWERFUL AMPLIFIERS
New dual amplifier chassis, individu-
ally chopper-stabilized. Noise less than
{1 3 mv rms in cabinet. Phase shift 0.025°

i @ 100 cps. Bandwidth 10KC under

cabinet conditions.

problem, now or in the future.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America

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

Precision SERVO

REAC Precision
Analog Floated RESOLVERS and MECHANICAL
Computers GYROS PHASE SHIFTERS PARTS

'S

IRY5Y
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CRUCIBLE PERMANENT MAGNETS

,{/"ﬁ(f PNAXLINUIIN eret r"/{d' o PILEFLIILLLIIL 4%’/@
Crucible prescription-made Alnico perma- these quality magnets ever since Alnico alloys
nent magnets provide consistently higher were first developed. You can get them sand
energy products. cast, shell molded, or investment cast to meet

This means greater design freedom . . . every size, tolerance, shape and finish need.
more compact products for manufacturers of Next time you need top quality magnets,
high-fidelity sound equipment, instruments, or help with magnet applications, call
controls, motors, and other magnet equipped Crucible. Crucible Steel Company of Amer-
devices. ica, Henry W. Oliver Building, Pittsburgh

Crucible has been a leading producer of 30, Pa.

I c R “ c I B I_E I first name in special purpose steels

Crucible Steel Company of America

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

August, 1955 — ELECTRONICS



% PanvJZ

4 for complete information regarding component type
Tuning Fork Resonators, or variously pack-
aged Tuning Fork Frequency Standards.

Philamon Laboratories Inc.




| These successful uses of

HOOP-SHAPED
COlL

UNLIMITED NEW

: Random-wound, Layer or Paper-section for
COILS potentiometers, telephones, brakes and clutches,
clocks and timers, hearing aids, instruments, speakers,
relays, television, radio and other applications.

TR A N S FOR MERS Paper-section, Random-wound, Oil-filled, Air-
cooled and High Voltage for distribution, current,

X-ray, television, radio and other applications.

MOTORS Windings for shaded pole, series fields, instruments,
induction and others.

ot s foitisng Quadiy—frome Mline G Mentet/

44 Want more information? Use post card on last page August, 1955 — ELECTRONICS
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FLY-BACK COIL

PANCAKE COli

APPLICATIONS ¥

Redesigning? BONDEZE may provide one answer
to your overall cost reduction program!

BONDEZE is Phelps Dodge magnet wire
with a special thermo-plastic film applied
over the insulation. It offers a quick, eco-
nomical means of bonding wires together,
turn to turn, through single application of
heat or solvents.

*BONDEZE is a Phelps Dodge Trademark

BONDEZE offers unusual opportunities
for redesign of windings and in many cases
influences finished product design with
overall savings to the user.

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

PHELPS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

Want more information? Use post card:-on last page.
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RADIO ENGINEERING LABORATORIES, INC.

(Type J3-01) Aska-
rel immersed high
impedance Filament } !
Transformer. ’

-

(Type L3-01) Aska-
rel immersed Filter
Reactor.

(Type N3-01) Uni-
tized Rectifier askarel
immersed for Kiys-
tron Bombarding.

MAGNATRAN

incorporated
sk e KEARNY, NEW JERSEY, U.S.A.

ply.

(Type N3-02) Uni-
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The All-Metal Multi-directional Mounting”

and universa

APPLIED

shown here
available in
* This multi-directional mount-
ing, when installed as recom-
mended, protects equipment
from imposed vibration and
shock emonating from any
angle and permits installation
and use in any position.

ORIGINATED BY ROBINSON in 1949,
the all-metal multi-directional mounting was
designed to meet the radically new and differ-
ent problems of guided missiles and jet air-
craft requiring protection of electronic equipment

1954 oo
954 oo
1952

ions of patented Met-L-Flex,

from every angle against shock and vibration.

ing multi-directional

OBI | 0“ originated

mount
actual size No. 1, and
y size required. load

Model 9303..........2-7 Ibs.
Model 9304.Upto151bs.

Higher stiffnesses available.
Special designs upon request.

RADICALLY DIFFERENT from all other
shock and vibration control mountings, this

unique performance

because of the inherently damped resilient cush-

exclusively Robinson.

No auxiliary damping means is required or used.

Met-L-Flex is unaffected by attitude, extremes of

ENGINEERED AND TESTED in 1950, in the labk-
oratory under rigorous specifications anticipating

1951
1950

requirements, this mounting was quantity produced only iv49

actual use, and in field tests far exceeding probable

when its performance had been demonstrated.

_ will meet the difficulties involved.

SERVICE PROVED AND UNIVERSALLY APPLIED

since 1951, Robinson multi-directional mountings are now

preferred for practically all military and commercial air-
craft and in the newest of the guided missiles.

SEND FOR BOOKLET No.
900 “A New Concept in
Vibration and Shock Con-
trol for Airborne Elec-

tronic Equipment.”

AIRBORNE DIVISION

Want more information? Use post cord on last page.
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temperature, aging, or the presence of oil, dust or dirt.

WHEREVER UNFAILING PERFORMANCE of
equipment under maximum environmental difficulties
is required, only Robinson multi-directional mountings

If your need is for complete multi-directional protection
of airborne electronic equipment and the assurance of
its optimum performance, call on Robinson.

WEST COAST ENGI-
NEERING OFFICE—Com-
plete engineering design
and test service. 3006
Wilshire Blvd., Santa
Monica, California.
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New G-E drawn-rectangular capacitors with seamless cases
have standard dimensions to fit existing circuit designs

First on the market, G-E drawn-
rectangular capacitors can now save you
up to 20%, in costs, yet are the same size
and have the same mounting dimensions
as fabricated units. These fixed paper-
dielectric capacitors come in seamless,

solderless cases, and in all standard
dimensions.

Drawn construction offers three big
features: (1) a big saving in production
cost is passed on to you, (2) the seamless
case is leakproof, and (3) a double rolled

seam between case and cover makes a
true hermetic seal.

In addition, suitable bushings for a
wide range of design applications are
available. For superior performance at
lower cost, get the details. Send for
Bulletin GEC-809A.

Save space and weight with G-E drawn-oval capacitors

Besides offering cost reductions up to
20%,, G-E drawn-oval capacitors can
save as much as 209, of precious space
and weight. Their drawn construction
offers seamless, leakproof cases, and the
covers are hermetically sealed with
tough, double rolled seams. All add
up to top quality performance in min-
imum space.

The hot solder-dipped terminals are
easy to solder and are welded to the stud
for permanent attachment. Both fork-
type and quick-connect terminals are
available. Silicone bushings maintain
effective sealing and high insulation
resistance through long operation and
temperature variation.

Each drawn-oval capacitor is auto-
matically tested before it leaves the
factory for further assurance of maxi-

mum reliability.

Photo at left shows G-E drawn-oval
capacitor tucked in minimum space of
electric typewriter. For complete list of
ratings and data, see Bulletin GEA-
5777B.

—GENERAL &3 ELECTRIC—
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TIMELY HIGHLIGHTS

G-E oil-filled radar components save space, weight

Extremely versatile, G-E high-voltage
radar components offer to designers
characteristics and features to meet a
wide range of requirements. All units
are designed to conform to MIL-T-27
specifications. A few examples of the
large G-E oil-filled line are shown above.

The ‘“packaged” unit at left com-
bines a rectifier and filament trans-

Speed soldering of tiny joints with
pencil-weight G-E midget iron

As electronics designers work with
more and more restricted spaces, G-E
midget soldering irons help reduce re-
jects on assembly work. With a pencil-
fine tip, the iron solders delicate joints
with little danger of damage to adjacent
parts. A G-E Calrod* heater located in
the tip provides fast heat transfer. The
copper tip is iron-clad to eliminate need
for filing, and to reduce maintenance
costs. Weighing only 134 ounces, the
iron has a heat efficiency of 90 per cent.
Bulletins GED-2263, GEC-1318.

*Registered frade-mark of General Electric Co.

ELECTRONICS — August, 1955

former, a filter inductor and a resonant
charging inductor in the same tank.
This unit measures 6 x 6 x 7 inches and
weighs only 8 pounds. Any combination
of components can be packaged corona-
free in one tank; the number of com-
ponents is restricted only by your in-
stallation limitations. This method of

ON G-E COMPONENTS

packaging units often reduces installa-
tion expenses.

Pulse transformers such as the one
shown at the center are manufactured
in ratings from 5 to 300 kilovolts or
more, up to 40 megawatts peak power.
These units are designed for either
magnetron or klystron oscillators and
their pulse lengths range from 0.1 to 50
microseconds or longer, with repetition
rates up to 10,000 pulses per second.

Complete d-c power supplies like the
one shown at right are manufactured in
ratings from 5 to 25 kilovolts, with cur-
rent ratings up to 4 amperes. This unit
contains a rectifier transformer, filament
transformers and a filter inductor mak-
ing a complete power supply packaged
in one oil-filled tank. The sturdy tank is
designed with extra bracing to more
than withstand shock and vibration
tests called for in MIL-T-27 specifica-
tions. Your G-E Apparatus Sales office
has details.

G-E enameled resistors adapt easily in countless designs

Extremely simple control is possible
in electronics design with General Elec-
tric resistors. These ‘‘Blue Sticks,”’ so-
called because of their blue vitreous
coating, can be ordered unmounted,
mounted on a base with a perforated
cover, or in perforated, cage-type en-
closures. Moisture-resistant enamel
forms an airtight case and aids in heat
dissipation. Silicate-compound body
withstands sudden and extreme tem-
perature changes. Standard =59 re-
sistance tolerance makes them adapt-
able, and nickel alloy wire wound
around the ceramic cylinder maintains
its consistent resistance characteristic.
For the complete story, see Bulletin

General Electric Company, Apparatus Sales Division,
Section B667-31, Schenectady 3, New York

Please send me the following bulletins:
V/ for reference only

X for planning immediate project

] GEC-809A Drawn-Rectangular Capacitors [] GEA-5777B Drawn-Oval Capatitors

[J GEC-817 Enameled Resistors
NA ME

] GEA-5963 Oil-filled Radar Components

|

|

: [J GEC-1318 Industrial Soldering Irons
|

I COMPANY__ —

l
] GED-2263 Midget Soldering Iron :
l
I
I

Want more information? Use post card on last page.
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New V c-ll.ﬁ_ [ component rectifiers

with 3 exceptional performance features

The new Vac-U-Sel trade-mark stands
for General Electric’s new line of com-
ponent rectifiers which permit matching
performance requirements for life ex-
pectancy, ambient temperature, and
atmospheric protection, as well as elec-
trical characteristics. Firsf, 26-v low-
temperature cell has 60,000 hour life

expectancy at normal current rating.
Use it in ambient temperatures to 55 C.
Second, 26-v high-temperature cell
meets demands up to 130 C at full volt-
age. Third, 45-v high-temperature cell
has a 63-volt peak inverse rating, and a
40,000 hour life. It can be used at ambi-
ents up to 110 C. Bulletin GEA-6273.

*Reg. Trade-mark of General Electric Co.

New 400-cyc|e servo motor welghs only 1.2 ounes, develops 21,000 rpm

e

|

This tiny General Electric induction
miotor for aircraft applications operates
in ambients from — 55 C to 90 C, and in
altitudes up to 60,000 feet. Two-pole-
wound, with a standard squirrel-cage
rotor -and precision ball bearings, it
features high acceleration, stall torque,
and operating efficiency. Some uses:
null-method measurements, control
power, power failure indication, power-
operated brakes. The 1.2-ounce motor
has a stainless steel housing 1.2 inches
long. For more data contact your nearest
G-E Apparatus Sales office.

Apply G-E specialty heaters when electronic equipment needs thermal condmonmg

General Electric engineers have de-
signed and developed a wide variety of
specialty heating devices to assure that
electronic equipment will operate cor-
rectly at low temperatures, and to
quickly raise the temperature of equip-
ment to operating levels. These heaters
are made in many sizes, shapes and
forms. In operation, they are wrapped
around electronic equipment, connected
to power source. Generally, these de-

vices operate from standard 110-v or
24-v, ac or dc, and can produce thermal
conditioning from a watt or two up to
20 watts per square inch. They weigh
as little as 4 ounces per square foot,
seldom exceed 34 inch in thickness.
They are "custom made for servos,
gyros, accelerometers, batteries and
measuring instruments. Bulletin GEA-
6285 gives complete information.

GENERAL &3 ELECTRIC
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~ DESIGNERS
DIGEST

TIMELY HIGHLIGHTS

ON G-E COMPONENTS

New high-temp. micro-miniature aircraft relay

Two models of General Electric’s new
micro-miniature aircraft relay are avail-
able, standard and current-sensitive.
The standard model weighs a third of
an ounce, measures .34 x .781 x .81
in. The new relay meets the demand for
small size and greater reliability. Mate-
rials used assure that no significant
amount of gassing occurs inside the
enclosure.

The standard model will operate at
only 250 milliwatts and the current-
sensitive model at only 100 milliwatts.
Operation is quick: approximately 1.5
milliseconds with rated voltage on coil.
Contact rating is high: 2 amperes re-
sistive load at 30 volts direct current
or 115 volts alternating current.

Shock and vibration resistance is also
high. Both models will take over 50 G’s
shock, and vibration of 10-500 cps at
20 G’s acceleration. This is achieved

Encapsulated control transformer
resists solvents, shock, humidity

These General Electric control trans-
formers and reactors are encapsulated to
provide reliable, long-life operation in
corrosive atmospheres. Small, light-
weight, and economical, they can be
furnished with an epoxy-polyester resin
coating to meet humidity, salt spray,
thermal shock, and anti-fungus re-
quirements of many government speci-
fications. Equipment designers will
appreciate this resin coating because it
is impervious to most solvents, oils,
greases, and acids encountered in many
commercial  applications.  Sealed-in
solder type terminals give added protec-
tion wherever they are used. For data,
contact your nearest G-E Apparatus
Sales office.

ELECTRONICS — August, 1955

with balanced armature deésign com-
bined with high tip forces.

The new G-E relays are simply de-
signed, providing easy installation and
adjustment for ease of manufacture.
This makes it easier to control quality
of your product and assures extra
reliability. The coil and lead insulation

New standard G-E

is Teflont and the coil spool body is
nylon. Contact material is fine silver
for low contact resistance and long life.
Contact springs are beryllium copper
which means they will hold their ad-
justment indefinitely during tempera-
ture cycles or storage. All G-E Appara-

tus Sales offices have detatils.
tReg. Trade-mark of duPont.

voltage stabilizers

save weight and space

Now equipment designers can choose
from a complete new line of standard
G-E automatic voltage stabilizers, rated
from 15 va through 10 kva. Because, in
many cases, equipments have been in-
stalled before it was found that stable
or ‘“‘constant’’ voltage was needed for
them, designers are now building auto-
matic voltage correction into voltage
sensitive devices al the design slage.
You, too, will find that usually, a
standard, G-E voltage stabilizer, avail-
able immediately, will solve your volt-
age problems. However, special units up
to 50 kva can also be designed to your
specifications. Your nearest G-E Ap-
paratus Sales Office has details.

I General Electric Company, Apparatus Sales Division
Sectlon B667-31, Schenectady 5, New York

Plecse send me the following bulletin:
v for reference only
[JGEA-6273 Vac-U-Sel Rectifiers

Sales office.
NAME._
COMPANY _

Want more information? Use post card on last page.

X for planning an immediate project

For information on other products contact your nearest General Electric Apparatus
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FOR ALL Ku-BAND APPLICATIONS
SPECIFY THE FINEST KLYSTRON...

VARIAN’S NEW VA-94 |

Varian now offers the most advanced reflex klystron ever
developed for airborne radar local oscillator and beacon
service. The VA-94 provides a minimum power output

of 20 mw throughout its range of 16 to 17 kme . . . to give
you absolutely reliable operation at any altitude

without pressurization.

Exclusive Varian features include a unique brazed-on
external tuning cavity . . . to assure you of excellent fre-
quency stability, extremely low microphonics, slow tuning
rate and long tuning life. Its single screw tuner adapts
easily to motor tuning, The VA-94 weighs only four ounces
and mates directly with standard waveguide flanges.

TYPICAL OPE3ATION

Frequency 16.5 kmce FOR EXPERIMENTAL AEPLICATIONS...,SPECIFY THE
Resonator Voltage 300 v VERSATILE NEW VA-92, Varian's VA-92 meets all reflex
Resonator Current 38 ma oscillator requirements in the frequency range 14 to 17.5
Reflector Voltage — 1500 kmc . . .is especially suitable for signal generators and
Power Output laboratory testing. It gives you the ease of tuning, rug-
(VSWR < 1.1) 40 mw gedness and reliable performance that has made Varian
Electronic Tunimg 65 mc klystrons the first choice among microwave engineers.

Special features include linear reflector voltage tracking,
wide tuning range and high altitude operation without
pressurization.

FOR OTHER K-BAND APPLICATIONS ...SPECIFY V-39,
V-40 AND VA-96.

FOR COMPLETE SPECIFICATIONS and technical data on the
outstanding new VA-94, and other Varian klystrons, contact our
Application Engineering Department.

THE MARK OF
LEADERSHIP IS

IN KLYSTRONS, % VARIAN asscciates

PALO ALTO 1, CALIFORNIA

Representatives in all principal cities

Want more information? Use post card on last page. August, 1955 — ELECTRONICS
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" INDUSTRIAL® ™% ,
gl *% JOBBERSoffer % 7F |
§ ACOMPLETE LINE §
~ of PYRAMID capacitors .

and rectifiers .

In your design development and your pilot production even minutes

. can be importani. For your convenience the jobbers listed at the right carry
in stock a complete assortment in adequate quantities of Pyramid's

: ; » line of highest quality electrolytic and paper capacitors,
both commercial and MIL-C-25B types, metallized

g paper capacitors and a complete range

of Kool-sel selenium rectifiers,
#3 the first new design in

over 20 years.

N HRO%}\‘E ADV

BURTO

o

PYRAMID «.ccreve o

1445 Hudson Boplevard, North Bergen, New Jersey

Allied Radio Corporation
100 North Western Avenue, Chicago, lllinois

Arrow Electronics, Inc.
65 Cortlandr Street, New York 7, New Yor

Art Electronic Supply Co.
125 South Pork Street, Tucscn, Arizona

Burstein-Applebee
1012-14 McGee Street, Kansas City 6, Missouri

California Electronic Supply, Inc.
11801 W. Pico Boulevord, WestLos Angeles 84, Colif.

Capitol Radio Wholesalers, Inc.
2120 Fourteenth Street, N.W., Washington, D. C.

Cramer Electronics, Inc.
811 Boylston Street, Boston 16, Massachusetts

Dalton-Hege Radio Supply Co.
924 W. Fourth Street, Winston-Salem, North Coroling

Dean’s Electronics
949 American Avenue, long Beach, California

Durrell Distributors
222 Mystic Avenue, Medford, Massachusetts

East Coast Radio & Television
1900 N. W. Miami Court, Miami 36, Florida

Electronics Center, Inc.
211 West 19th Street, New York, New York

Electronic Equipment Distributors
1228 Second Avenue, San Diego, California

Federated Purchaser, Inc.
66 Dey Street, New York, New York

Herbach & Rademan, Inc.
1204 Arch Street, Philadelphia 7, Pennsylvanio

Hughes-Peters, Inc.
111 East Long Street, Columbus, Ohio

Interstate Electronics Co.
227 Fulton Street, New York, New York

Kann-Ellert Electranics, Inc.
9 Scuth Howard Street, Baltimore, Maryland

Kierulff Electranics, Inc.
820 West Olympic Boulevard, Los Angeles, California

Lukko Sales Corp.
5024 West lrving Park Roed, Chicogo, lilinois

Milgray Electronics, Inc.
120 Liberty Street, New York, New York

Milo Radio & Electronics
200 Greenwich Street, New York, New York

Newark Electric Co.
233 West Madison Street, Chicago, lilinois

Niles Radio & Phonograph Co.
1254 Arapchoe Street, Denver, Colcrodo

Olive Electronies Supply Corp.
6711 Boulevard, University City §, Missouri

Peerless Radio Distributors
92-32 Merrick Rood, Jomaica 33, New York

Fred P. Purcell Company
1221-27 N. Washington Ave., Scranton, Pennsylvanic

Radio & Electronic Parts Corp.

323 Ay e, Cleveland, Ohio

Radio Specialties Company
1946.56 Soutn F oo Street, los Angeles, Californio
Srepco, Inc.

314 leo Street, Cayton, OF

Standard Electranic Sales Corp.
1505 Main Strect New York

Albert Steinberg & Co.
2520 North Broad Sircet

Sterling Radio Products Co.
1616 McKinney Avenue, Houston 1, Teac

Walder Radio & Appliance Co.
1809 North Second Avenue, Miami 32, Florida



New Oriented Silicon Steels for

I.IGHTERWEIGHT Transformers

Armco Oriented Electrical Steels have
spearheaded revolutionary changes in
transformer design for the last 15 years
because of these principal advantages:

Lower Core Loss

These electrical steels give the designer
sificon steels with much lower core loss
in the rolling direction than any conven-

tional cold-reduced or hot-rolled grades.

Higher Permeability

The Armco oriented grades have an-
other unique advantage over conven-
tional electrical steels—higher permea-
bility at high inductions combined with
lower core loss. Before the introduction
of oriented silicon steel, lowered core
loss was obtained only at the expense of
permeability at high transformer induc-
tions. As core loss improved, the exciting
current became the limiting factor in

pRMCo

\\//@

SHEFFIELD STEEL DIVISION .

54

LS

design. The oriented grades overcame
this handicap.

Other Advantages

In addition to lower core loss and higher
permeability in the rolling direction,
Armco Oriented Electrical Steels have
excellent lamination factors and surface
insulations. They are supplied with mag-
netic properties fully developed at the
mill. Only a low-temperature (1475 F)
anneal is required for stress-relieving.

g

i s

—x §§§‘ VX&.‘ 5 E

[F G

ARMCO DRAINAGE & METAL PRODUCTS, INC. .

Want more information? Use post card on last page.

o EOITIOR

New Information Available

Original grades of Armco Oriented
Electrical Steel are long obsolete, re-
placed by lower core loss grades. Mag-
netic data now available are more
complete.

Write us on your company letterhead
for a copy of "Armco Oriented Electrical
Steels—Third Edition, July, 1955." This
56-page catalog gives extensive infor-
mation on the present Armco Oriented
grades, M-6W, M-7W, M-éX and M-7X

A RM co STE E L COR Po RATIO N 1515 CURTIS ST., MIDDLETOWN, OHIQ

&

o . a
#

THE ARMCO INTERNATIONAL CORPORATION
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y sets
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course

dual waz-inp-egnated,
paper tutula- eapacitors.

Charting the course of the future in the manufacture of
capacitors has always been the practice at Cornell-Dubilier.
Proof of this leadership is that capacitor developments
originated at C-D invariably become the standards of
comparison for the entire industry.

low naltage dry
elestroly-ic caoacitors

Typi hesa “f. [ ” are the three I: n
here . . ; ev it ' be,

v
Electrie C Dept. K-8 outh Plainfield, N. J.

ON.»ISTENTI.Y DEPENDABLE
( PLANTS IN SD. PLATHFIELD, N, J.3 NEW BEDFORD, WORCESTER AND CAMBRIDUE, MASS,5 PROVIGENCE AND MOPE VALLEY, R. g
LIDIANAPOLIS, IND.J SANFORD AND FUQUAY SPRINGS, N, ©.7 SUBSIDIARY, RADIART QORP., OLEVELAND, OHIO.

capacitor used in preximity fuse.

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

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 55



RELATIVE ATTENUATION-db

5%z Mechanical Filters

SUPERIOR SELECTIVITY, SMALL SIZE

Collins. Mechanical Filters are now available in six series for design needs
where superior selectivity and small cubic volume are important. Permanently-
tuned, hermetically-sealed and not affected by wide variations in ambient
temperature, the Filters have greatly improved the selectivity characteristics
of many commercial and military equipments. Mechanical Filters of

special design can be supplied for most requirements in the range of 60 kc
to 550 kc center frequencies and your inquiry is invited.
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FREQUENCY-KC

o]
244 2285 246 247 248 249 250 251 252 253 254 255 256
FREQUENCY - KC

F250A A filter for double sideband sig-
nals at a center frequency of 250 kc. Band-
width 6.7 ke at & db attenuation. Trans-
mission loss 13 db.

Write for Technical Bulletin 201.

F250Z For single sideband signals at a
carrier frequency of 250 kc. Bandwidths of
2.7 and 3.2 kc at 6 db attenuation. Trans.
mission loss, 10 db.

Write for Technical Bulletin 202,

F455C, F455D Low insertion loss filters
for AM, CW, RTTY and FSK signals at
455 ke. Bandwidth of 0.8, 1.2, 3.1 and 6.0
ke at & db attenuation. Transmission loss,
12 db.

Write for Technical Bulletin 203.

FREQUENCY — KC

F455H, J ond K New tubular case
mounting, temperature compensated for
signals at 455 kc. Bandwidths of 0.8, 1.5,
3.1 and 6.0 ke at 6 db attenuation. Trans-
mission loss, 10 db.

Write for Technical Bulletin 204,

FREQUECY-KC

F455Z Mechanical Filters for single side-
band signals at a carrier frequency of 455
kc. Bandwidth 3.3 ke at & db attenuation.
Transmission loss, 10 db:.

Write for Technical Bulletin 205,
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F500 Mechanical Filters for AM, CW,
RTTY signals at 500 kc. Bandwidths of |.4,
3.1 and 6.0 ke at & db attenuation. Nomi-
nal transmission loss, 23 db.

Write for Technical Bulletin 206.

Write for a copy of Collins Mechanical Filter Theory and Application Bulletin #200

and for any of the Technical Bulletins described above.

COLLINS RADIO COMPANY

CEDAR RAPIDS, IOWA

¢\ VISIT COLLINS EXHIBIT

AT WESCON AUG. 24-26
IN SAN FRANCISCO

56

261 Madison Avenue, NEW YORK 16, NEW YORK
1200 18¢h Street N. W., WASHINGTON, D. C.
1930 Hi-Line Drive, DALLAS 2, TEXAS

2700 W. Olive Avenue, BURBANK, CALIFORNIA

COLLINS RADIO COMPANY OF CANADA LTD.
74 Sparks Street, OTTAWA, ONTARIO

Wont more information? Use post card on lost page.
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- Equally true, a poorly

in POWERXR

No single piece of radio equipment
can equal the antenna for economically
increasing effective power.

One of the less expensive components in a radio
communications installation is the antenna. Yet
the antenna, which usually represents less than
ten per cent of the total equipment ccst, can
multiply the effective power of every transmit-
ter in the system severa/ hundred per cent.

designed or inappropriate
antenna can waste the
power produced by the

rostly equipment behind it. Fiigh. Biitas

Corner Reflector,

In planning a new system,

Andrew is a pioneer in designing and developing
antennas. We make over 30 standard types for
microwave, broadcast and mobile communica-
ticns. Special models or adaptions of standard
madels are readily made to order.

‘Write or phone Andrew for a dollars-and-cents

evaluation of the type of antenna that can give
your installation the greatest bargain in power.

CORPORATION
363 EAST 7S:h STREET - CHIZAGO 19

OFFICES: NEW YORK - BOSTON « 10$ ANGELES « TORONTO

Want more information? Use post card on last page.

Manufacturers of
the UNIPOLE,

Parabolic and Yagi
selection of the proper Antennas

antenna often will allow a
lower power transmitter to
achieve desired signal range. For existing
systems, the use of a higher gain antenna will
reduce ‘‘dead spots.”
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e " and ring cores

FERRITE COMPONENTS of HIGH EFFICIENCY
for COLOR TV CIRCUITS

A greatly broadened line of Allen-Bradley Quality permeability with greater flux density at maximum
ferrite parts is now available to electronic and tele- operating temperatures. Their higher magnetic effi-
vision set manufacturers. Some standard pieces are ciency permits reduction in size of these ferrites and
shown above. the use of less copper. A lower over-all cost is often
Three performance standards—WO-1, WO-2, and the result, In some color television circuits, the use of
WO-3 have been established for the electrical and Allen-Bradley WQO-2 ferrites has eliminated two
magnetic characteristics of Allen-Bradley ferrite tubes and related parts.
component parts: Allen-Bradley has grown rapidly as a dependable
WO-1 and WO-3 are somewhat more efficient but producer of Quality ferrite parts. It will pay you to
still interchangeable with other makes of ferrite parts. investigate the performance of Allen-Bradley ferrites
WO-2 parts have much lower losses and higher in your electronic circuits.
Allen-Bradley Co. * In Canada—
110 W. Greenfield Ave., Milwaukee 4, Wis. Allen-Bradley Canada Ltd., Galt, Ont.

OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS

R [P &3 Ferri-Cap Feed-thru Fil-
I Ay NEW — Allen-Bradley ters are capacitors in
Ferrite Beads for in- ;2“‘) &)  combination with fer-

e e f
P ~ @ [i creasing the induct- rite material to provide
@ ance of lead wires. ‘T" fitter performonce.

ALLEN-BRADLEY FERRITE BEADS ALLEN-BRADLEY FERRI-CAP FILTERS

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS
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x AIRCRAFT PUMPS
Precision-built to rigid government
specifications, a broad selection among
Eastern pumps offers flexibility to
your choice. Modifications can be
made, or custom-made units designed
to suit your project. Trim in size, light
in weight, Eastern Aircraft Pumps
give reliable long-term service.

s SPECIAL UNITS

Eastern’s continual research and development program
keeps pace with the growing aviation industry. As new
problems occur with progress in aircraft development,
Eastern units are constantly developed to fill their func-
tion as planes fly higher, or faster, or with greater load
capacity.

Eastern welcomes the chance to help engineers “take
out the bugs” with equipment that cools, pressurizes,
or pumps. From the extensive line of existing units,
new adaptations, or custom-made designs, Eastern is
ready to meet every challenge for equipment that
handles your needs the best today . . . better tomorrow.

* PRESSURIZATION
Eastern pressurization units
for airborne electronic
equipment are available in
many capacities to handle
a broad range of require-
ments. Units consist of an
air pump and motor assem-
bly, pressure switch, check
valve, tank valve, and term-
inal connectors, They meet
government specifications
and can be modified to your
needs.

* COOLING UNITS

Hold temperatures to safe operat-
ing limits in liquid cooled elec-
tronic tubes or similiar devices.
By virtue of long experience and
using standard component parts,
Eastern can suit your specific needs
at a minimum cost for equipment.

* REFRIGERATION-TYPE
Enable specified components to be
held to fairly constant tempera-
tures by use of various types of
refrigeration units, Because of the
variation in methods possible,
Eastern units fill every require-
ment where the use of a refrigera-
tion cycle is called for.

sty

INDUSTRIES, INC.

1FF ST.

(1]

%o, 0

" [
“Argn ¢ e

Write for Aviation Products Catalog, Bulletin 330.
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Meters
tell the tale

hut

SPECIAL

ELECTRICAL
ALLOYS
do the

"Steelmaker to the Electrical Industry™ is a title we have _ k
earned the hard way . . . by the sweat of research and wor

pioncering development. In this modern world of gauges

and instruments, of automation, electronics and atomics,

the heart of the design is so often some silicon steel, high-

permeability alloy, or other special electrical material that

we produce. ® When yox nced a steel to do what ordinary

steels cannot do—whether electrically or in resisting corro-

sion, heat, wear or great stress, call on us. Allegheny Ludlum

Steel! Corporation, Oliver Bldg., Pittshurgh 22, Pa. i

PIONEER in Specialloy Steels AL

‘ T

A“ en Ludlum ME-TesTED
egh Y AN ess STEE:
Warehouse stocks of Allegheny Stainless carried by all Ryerson plants

60 Want more information? Use posi card on last page. August, 1955 — ELECTRONICS
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SILICON RECTIFIERS AND DIODES
designed for specific applications

SILICON POWER RECTIFIERS

Specifications and Ratings at 125°C
HIGH POWER TYPES MEDIUM POWER TYPES

Rated for 125°C operation,

Transitron’s silicon rectifiers — oLy p— ;
provide high power handling TWPE | (ot N TYPE | (voits) | ¥
ability and reliability at high Noltsh || e ees 4
temperature. They are specif- IN411 50 10 3“33‘% ggg 0-3
ically designed for magnetic IN41Z {100 ! IN33 0.

. 1N413 200 5 1N336 200 0.4
amplifier and power supply 1N338 | 100 1.0
applications. Send for Bulle-

* Peak Recurrent tnverse Voltage at full load
** Maximum Average Forward Current at full load

tin TE-1321.

SILICON JUNCTION DIODES

Maximum
S, . . cFuorl;\g:tr(it Inverse Current Working
Transitron’s silicon junction F1Vma) at Specified Voltage e
diodes are characterized by TYPE Voltage (ua) (volts) - i
superior forward conductance at 25°C at 125°C -
and reliable operation up to INI37A 3 03 at-20v - 36
150°C. They are specifically IN138A 5 01 at 10V — 18
designed for applications re- 1N1378 20 .03 at 20v 5 at 20V 36
quiring sxiremelyigh | M| e |awe | e ) B
g p sAcq] 3 p Vs a a
eSS gistnce @b aisn IN351 8 | 03at100v | S5atloov | 120
temperatures. Send for Bulle IN352
tin TE-1322. 5 .05 at 150V 10 at 150V 170
1N353 3 .10 at 200V 20 at 200V 225
1N354 1 .10 at 300V 20 at 300V 325 ACTUAL
SIZE

SILICON BONDED DIODES

. oy 13 Forward Inverse Current Inverse
T}an51tlotxs sﬂlgqn lkionded Current at at Specified Breakdown
diodes are specifically de- TYPE +1V (ma) Voltage (ua) Voltage
signed for high frequency s 1 Tat 10y T
and very fast switching ap- S5 1 1at 10V 20
plications at high tempera- S6 2 '5 at 5V 10
tures. They are particularly 7 2 1 at 10v 20
useful in detector, discrimi- S8 1 1t 10V 10
nator and pulse circuitry.
Send fOI‘ Bu}letin TE'1308- Operating frequency range 0-500 mc. Average Shunt Capacitance 0.8 uuid e
SIZE

Transitron’s special engineering group is available to
assist you with specific applications. Inquiries concern-
ing your particular design problems are invited.

T.

[ ]
Tl‘(lnfltl@‘Oll electronic corporation ® melrose 76, massachusetts

Glass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers

Want more information? Use post card on last page. 61
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If you want

“Trouble-Free”

fuses in all
sizes and

lypes —
TURN

TO BUSS!

You can depend on BUSS fuses to operate prop-
erly under all service conditions. This means that
BUSS fuses will open and prevent further damage to
your customers’ equipment when there is trouble on
the circuit.

And just as important, BUSS fuses won’t blow
when trouble doesn’t exist. Users are not annoyed with
useless shutdowns caused by needless blows.

To make sure of this “trouble-free’” operation —
every BUSS fuse normally used by the Electronic In-
dustries is tested in a sensitive electronic device. Any

fuse not correctly calibrated, properly constructed and
right in all physical dimensions is automatically re-

jected.

A complete line of fuses is available. Made in
dual-element (slow blowing), renewable and one time
types . . . in sizes from 1/500 ampere up — plus a
companion line of fuse clips, blocks and holders.

When it’s a fuse you need — think first of BUSS.
You will be protecting both the product and your
good name against troubles and complaints often
caused by use of poor quality fuses.

For more information on BUSS and FUSE-
TRON small dimension fuses and fusebolders . . .
Write for bulletin SFB.

Makers of a complete line of fuses :
for home, farm, commercial, TRUSTWORTHY NAMES IN IR
electronic, automotive and BUSSMANN MFG. CO. ELECTRICAL PROTECTION It Ci gl LS
industrial use.

University at Jefferson WS'. Lovis 7, Mo.

62 Want more information? Use post card on last page.
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TRUSTWORTHY
TRANSMISSION

For Every HF - VHF - UHF Application

v Joderals

QUALITY-CONTROLLED

COAXIAL GABLES

Whatever your field of application . .. whatever your trans-
mission line requirement ... Federal is ready to serve you.
If the cable you need doesn’t exist, Federal will cooperate
with you in developing and producing it in any quantity!
Federal offers you one of the nation’s most diverse stocks
of RG type cables —including the Federal-developed low-
temperature, non-contaminating thermoplastic jacket.
Quality-controlied throughout the entire manufacturing
process, Federal cables bring trustworthy transmission to
every electronic application . . . plus top flexibility and
superior resistance to abrasion, weathering and corrosion.
Before you specify cable—or complete cable assemblies
—for any general or military application, get the facts and
figures from Federal. We have the answer or we can get it!

INDUSTRIAL

iy

BROADCASTING

CALL ON FEDERAL...

for cable made to your specifications. Federal

engineers will help you with design problems...

CALL NUtley 2-3600

RADAR, PU.LSE,
EXPERIMENTAL EQUIP-
MENT AND SPECIAL TYPES

Manufacturer of America’s most complete line of solid dielectric cables

Federal Rlephone and Radio Company

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION + 100 KINGSLAND ROAD - CLIFTON, N. J.

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

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 63



NEW.’ Job-Tested!

As small as a quarter in diameter ‘

Want further facts?
Write for detailed engineering
bulietin EP-SW-1. w

Centralab
Series 100
Sub-Miniature
Switch

The only one of its kind

Extra Small! An ultra-miniature switch with the
electrical rating of larger switches. Shaft-length up to 214"
from end of bushing—maximum of 3 sections per shaft.

Field-Tested! Already proven in day-to-day use on
military applications.

Extra Strong! Sections are ceramic—Centralab Grade
L-5 Steatite (the best!).

Extra Quality! Meets the corrosion-resistance require-
ments—and exceeds the insulation resistance—specified
by MIL-S-3786.

Versatile!Available up to 12 positions. Make and break,
resistance load, 1 ampere at 6 volts d c.; 150 milliamperes
at 110 volts a. c.; current-carrying capacity, 5 amperes.

{
0000000000000000000000000000000000000 000000000000 0000000000000000000000000000000000
|

More proof that

if it's a job

for electronic components,

it's a job for Centralab

Centralab’s

advanced engineering
continues to create
the prototypes

of the components
industry

x4
 ad ///

Switches Printed
Electronlc
Circults

Controls

Capacitors Ceramlcs

D-556

SINCE 1922,

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

914H E. Keefe Avenue e
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario

A
’“\\\\\\\\\\\\“’*

# NEW THIS MONTH!
# Electroni-Kwiz Noé |

Big, three-in-one
1st Prize!

#

1. Osterizer Liquefier-Blender
2, Wall-type Can Opener
3. lce Crusher

Wouldn't you like ta win? You can
try, simply by answering this
question in 50 words, more or less:

What do you want to know
about a new product—
and how do you like to have
the facts presented?

¢
#
g
¢
g
’
¥
)
#
g
A

N N

A leading editor will pick
the winner of this month's
major prize.

Mail your entry ta us
before August 30.

ASAANAN A NN

* Nothing to buy. Employees of Centralab and their advertising
agency not eligible, Duplicate prize: awarded in case of tie. Entries
become the property of Centralab — none can be returned.

Milwaukee 1, Wisconsin

#Trademark

INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS
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un SERAMELITE

CAPACITORS

The Trend is to Seramics!

e : — High performance and low comparative

cost make GOOD-ALL *‘SER AMELITES" the
; PAPER AYLAR" number one choice.

CAP YOLTS Dielectric Jielectric .

MED. , Dia.length  Tis. Length Tubular ceramic case ard new thermo-

T >in o x 1 e x T setting end seal Vfllll not lose its bond under

0022 200 % & % X1 7 274 any rated operating temperature.

0047 200 s x 1 7 L Seramic plastic combination guarantees

01 200° e x | ; kg tightest possible seal against heat and

022 200 %6 x 1 ; humidity.

047 200 Y% x 1Y% %; x 1

COMPARPTIVE“ SERAMELITE SIZES

- Good-All Seramelites are available with “MyYLAR” * or
-1 200 Va x 1% Hax 1 paper dielectric. “MYLAR” offers tae important advan-
.22 200 74 x 1%s Y x 1V tages of high Insulation Resistance, Smaller Size and
47 200 2% x 1% 2% x 1%s Higher Operating Temperatures {up to 125°%).

1.0 200 Ya x 2% Nox 1% *Du Pont Trade Mark for its Polyster Film

We welcome the chance to submit data, samples and prices. Write or wire today.

J ALL ELECTR'C MFG co. 120 FIRST ST » OGALLALA, NEBRASKA

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 65



L S

reduce costs ,,

-\ A
with SOUTHCO i \ﬁ

CAPTIVE PANEL SCREWS from stock

Here’s a low-cost retractable screw fastener to save you
assembly time and to eliminate the frequent need for
costly special design fasteners. Unmatched for fast, eco-
nomical use by assemblers of electronic units and other
paneled cabinets.

“Floating” screw insures easy alignment no matter how
many screws are engaged in a single panel. No special
skills or tools needed; installation fast and simple.

3 head sizes and 3 standard thread sizes available. On
special order, slotted heads, stainless steel screws, and
extra long screws.

Write for complete information. Southco Division,
South Chester Corporation, 233 Industrial Highway,
Lester, Pa.

3 SIMPLE COMPONENTS A SIZE FOR EVERY NEED
T EASILY LARGE HEAD MEDIUM HEAD SMALL HEAD
INSTALLED (%" diameter) {%” diameter) %" diameter)
' Stand-off is flanged
, into panel. Screw is
L_| 4 screw inserted into over-
= size hole in stand- -g_ J ] &
= off and locked in ' =
place by retaining %
ring, which is o :
‘ <4 :‘;:"D- passed over threads 1?_{3?;::‘1
to seat behind last |~=~wc oo ceeeueo o S R N
thread. Screw and stand-off are Choice of stand-offs for
RETAINING brass, nickel plated. Retain- each screw size to accommo-
4 ping ing ring is durable vinyl date panel thicknesses from
plastic. %" to ",
--------------_-------------------'-------
©1955
SOU T HCO
e T PAWL « SCREW AND SPRING «
F A S T E M E RS  DRIVE RIVETS . ANCHOR NUTS «
L. ENGINEERED SPECIALTIES

OFFICES IN PRINCIPAL CITIES

WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS

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



These tubes died young;
a G-E Inductrol might have saved them

Fluctuating voltage killed these
electronic tubes off young. Over-
voltage murdered most . . . a
five percent overvoltage cuts tube
life by almost 50 percent (see
chart below). Undervoltage, which
resulted in cathode bombardment
of gas or mercury-filled types,
ruined more. Even while in use,
poor voltage regulation made these
tubes perform erratically. And when
they died, downtime costs and
replacement costs ran high.

TUBE-LIFE AND PERFORMANCE
VS VOLTAGE

! T | cluogunzlﬁol
— —
L i

; C?THODE EMISSION |

N
o

3
<

@
o

(‘)cxme COATED |
() THORIATED TUNGSTEN
(3) PURE TUNGSTEN |

@
<

e
|

PER CENT TUBE EMISSION
(MAX.AVAILABLE CURRENT)

5]
o

o

36 40 %0 60 70 B8O 90 110G 10 120
PER CENT CATHODE HEATER VOLTS

Good voltage gives ycu maximum
tube performance. General Elec-
tric Inductrols—dry-type induc-
tion voltage regulators—are the
answer for circuits up to 600 volts,
520 kva. They automatically main-
tain constant output voltage, as-
suring accuracy and peak per-
formance of electronic equipment.
There are no steps, no brushes to
maintain. Wave form distortion
is negligible. Regulation is done
magnetically, with =1% band
width. Manufacturers are build-
ing Inductrols into induction heat-
ing equipment, radar gear, radio
and TV transmitters, computers—
to get consistent performance wher-
ever voltage is critical.

3 TYPES AVAILABLE

G-E Inductrols come with manual,
motor-operated, or completely
automatic controls. See your G-E
Apparatus Sales Office or Agent.
Or, send us the coupon. General
Electric Co., Schenectady 5, N. Y.

Progress /s Our Most Important FProdvct

GENERAL @3 ELECTRIC

n — i e — — — — — — — — — — —

HAND OPERATED

TELL ME MORE! i'm interested in G-E

Inductrols. Please send me these bulletins:

[ Voltage Deviation on Electronic Tubes
and the Use of Inductrols. ... GEA-5936

C Single-phase TInductrals, indoor service,
600 volts and below on circuits up to 240
kva._....._ s - EC-795A

[ Three-phzse Inductrcls, indoor service,
600 volts and below on circuits up 0:0 520
Rva. . GEA-5824

General Electric Company
Section B423-211, Schenectady 5, N, Y.

Nome ...
Company p—

Address .

City ..State ...




Sharper TV Focus
at New Low Cost with

»*
INDOX Magnets

There are many applications in the electrical and electronic
industry where Indox Ceramic Magnets have helped improve
performance . . without increasing cost. The nation’s boom-
ing TV industry is a good example. Indox Ceramic Magnets
have enabled manufacturers of TV components to produce
a magnetic focuser which offers many important advantages.
These statements, from TV manufacturers using focusers
with Indox Ceramic Magnets, tell an interesting story:

o T

Py
&

INDOX RING MAGNET

e permits effective focusing e focus quality remains stable
over entire face of tube— . . there is no deterioration
spot size and shape better of focus.

—no wide variations. e eliminates arcing problem,

e time required for factory fo- otendingtubejhies

cusing brief and predictable. ¢ and many others.

*INDOX is a new ceramic per-
manent magnet manufactured
by The Indiana Steel Products
Company and used by leading
makers of magnetic focusers.

e consistent quality is predict-
able . . inspection cost conse-
quently can be held to a
minimum.

INDIANA STEEL PRODUCTS COMPANY
VALPARAISO, INDIANA

World's Largest Manufacturer of Permanent Magnets

THE

68 Want more information? Use post card on last page

Can the advantages of Indox
Ceramic Permanent Magnets be
applied to your product? Investi-
gate these characteristics of Indox
Magnets:

() Higher coercive force than any
other commercial permanent mag-
net material.

() Negligible hystersis and eddy-
current losses in magnetic circuits
having an alternating-current
component.

v (") High electrical resistivity.

(" Nocritical materials required.
- i ) Lightweight.

L Magnetization practical prior
to assembly.

N IV I

For additional data on Indox, write
to Dept. A-8, The Indiana Steel
Products Co., Valparaiso, Indiana

INDIANA
PERMANENT
MAGNETS
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Tunable Cavities

ANTENNA ROTARY JOINT

L. 0. Mixer and Preamp Antenna Reflector

NEW-= Raytheon Microwave Assemblies

STANDARD — OR PRODUCED

TO YOUR OWN EXACT SPECIFICATIONS | BROADBAND, HIGH POWER
ANTENNA ROTARY JOINT

Typical of Raytheon’s new line of precision microwave Couples rotating antenna to X-band
assemblies is the Antenna Rotary Joint which handles high microwave system. Power capacity:
power over a wide bandwidth and permits full use of the 250 KW @ .001 duty cycle.

newer magnetrons’ wider tuning ranges. Coaxial rotary section; standard rec-
tangular input and output flanges.

Raytheon—long a leader in radar and other microwave . . .
Unique design for transition from rec-

equipment—now offers to others its unexcelled design, pro- tangular to coaxial section provides
duction, and test facilities. Whether you are interested in an greater power-handling capacity and
entire microwave system or a single component, we would superior electrical performance.

appreciate hearing from you. There’s nc obligation. VSWR less than 1.07:1 over 11%

bandwidth; VSWR of 1.10:1 maxi-
mum over greater bandwidth.

WRITE FOR CATALOGUE NO. 5-200

Small size, minimum weight. Can be

Raytheon Manufacturing Company ST &3 50 PiS.)

Equipment Marketing Division
100 River Street, Waltham 54, Mass.

Be Sure to Visit Booth 702 and 727 at the Wescon Show August 24-26

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 69
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ATOM SPAN is the name that Pye

Limited have given to their new military equipment,

the W.S. C.12. They have chosen this title to readily
convey the role for which the set has been designed.
Nuclear warfare demands maximum deployment over
large areas with excellent communication facilities
between vehicles so that complete co-

« ordination can be achieved without delay.
' In the event of atomic attack, vehicular
' communications must span the area of

devastation.

Operating range, vehicle to vehicle, 30-50 miles in
normal terrain.

Size and shape similar to the Pye W.5.19.
" Now officially adopted for the British Army.

E i l ] : : m Designed and manufactured by the designers of the W.5.19.

Pye (New Zealand) Ltd. Pye Canada Ltd. Pye-Electronic Pty., Ltd. Pye (Ireland), Ltd.

Auckland C.1,, New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television (Pty.) Ltd. Pye Limited
Johannesburg Pye Limited Tucuman 829 Pye Corporation of America

South Africa Mexico City Buenos Aires 270 Park Avenue, New York
|

PYE LIMITED «- CAMBRIDGE - ENGLAND

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 7
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reething new!

leading members of the aviation industry have long known
about this means of measuring aircraft and missile antenna
radiation patterns. In the course of various engineering pro-
jects, they have come repeatedly to Airborne Instruments

Laboratory with antenna test problems. As always, Airborne’s
scientists sought to create equipment, singularly perfect in
performance yet flexible enough to meet many specific needs.
Their efforts resulted in the Type 105 Model Range System,
which automatically records polar plots of the relative field
strength of aircraft radiation patterns.

The Type 105 System, however, is not only important within
itself. Out of its totality have emerged several significant de-
vices, designed for many recording purposes. Among these
are the 116R Polar Pattern Recorder, the Type 20 SWR In-
dicator, and the Type 373 Rectangular Coordinate Recorder.

Here again is an example of creative initiative, by AlL en-
gineers, providing a continuous succession of advanced in-
struments for America’s industriai progress.

Send for information about the 105 Model Range System
and literature on other recording devices,

Type 20
iy 17’75 R £ SWR Indicator
Coordinate Recorder

by AIRBORNE
@) INSTRUMENTS

Type 116R Polar
Pattern Recorder

LABORATORY

160 OLD COUNTRY ROAD o MINEOLA, NEW YORK

72 Want more information? Use post card on last page. August, 1955 — ELECTRONICS
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Power
RHEOSTATS

We invle your inquiry.
Have you received our latest catalog? WRITE TODAY !

o

OHM PRODUCTS
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3LE RESISTORS
Type UPM-45

. I"TEn cl RO“ITS 5 J 3 For TV preset control applications. Control mounts
: 5 - T directly on printed circuit panel with no shaft extension
e through panel. Recessed screwdriver slot in front of control and
3/8” knurled shaft extension out back of control for finger

adjustment. Terminals extend perpendicularly 7/32”
from control’s mounting surface.

Type GC-U45

Threaded bushing mounting. Terminals
extend perpendicularly 7/32" from control's
mounting surface. Available with or without
associated switches.

Type U70 (Miniaturized)

Threaded bushing mounting. Terminals
extend perpendicularly 5/32"
from control’s.mounting surface.

Type YGC-B4S

Self-supporting snap-in bracket
mounted control. Shaft center spaced
29/32" above printed circuit panel.
Terminals extend 1-1/32"
from control center.

i

! Type XP-45

| For TV preset control applications. Control mounts
on chassis or supporting bracket by twisting two ears.
Available in numerous shaft lengths and types.

%‘é&lwx@

Type XGC-45

For applications using a mounting chassis
to support printed circuit panel.
Threaded bushing mounting.

LE RESISTORS
LDERLESS “WIRE- TpeWscds |
b R ek e
CONNECTIONS As i o o
NNECTION i__..j,}

p W Available with or without switch and in
single or dual construction.

RN
% &

g The controls illustrated are typical constructions.
g '5 ot : CTS' years of engineering and technical experience makes available
e many other tvpes for your automation needs. p

@

CHICAGO TELEPHONE SUPPLY
(goft/w?aﬁ'nu

Fte Enctlecscre g%ect'a/th% ere SPreciscore NMass SProdeeclion o/ Yearcable Rescslors




A MESSAGE TO AMERICAN

INDUSTRY o ONE OF A SERIES

Lagging Public Construction —
A Spreading National Blight

¥he most recent editorial in this series dealt
with the plans of American industry for expand-
ing and modernizing its plant and equipment
over the next four years. These plans call for
the expenditure of $113 billion over that period.
There is a good prospect that the money to carry
them owt will he available. If the plans are car-
ried out, manufacturing capacity at the end of
1958 will be double that which existed at the
end of World War 1. And this industrial plant
will be modernized.

In sharp contrast to this picture is the condi-
tion of our public plant and equipment — the
roads, schools, water supply, health and sani-
tation facilities upon which industry. as well as
the average family, depends. Aecording to a
recent estimate by the Twentieth Century
Fund, the people of the United States must
spend almost $100 billion on new public
works projects during the next five vears
merely to meet the minimum needs of our
growing economy.

Other estimates by the President’s
Council of Economic Advisers, by state
agencies and by private construction econ-
omists all show the same condition: a stag-
gering need for public works. Yet no steps
have been taken that even offer a promise
of closing the gap between the publie facil-
ities we are building and the greater facili-
ties we really need.

ELECTRONICS — August, 1955

How did we come to let our public facilities
fall into this sorry slate? Here are some of the
reasons:

(1) During the years of depression and
war, from 1930 to 1945, these facilities were
neglected. New construction declined, and
even maintenance was cut.

(2) Since the end of World War II, in-
creased construclion costs have made it
diflicult for communities to get the needed
construction with the funds budgeted in the
past for that purpose.

(3) The great postwar upsurge in popu-
lation, and the spreading of our population
into new areas, has created a huge demand
for additional community facilities hefore
the neglect of earlier years could he made up.

Responsibility Divided

Now the need for more public construction
has hecome apparent to everyone, on jammed
highways and in over-crowded schools. But, un-
fortunately, the responsibility for doing some-
thing about this situation cannot be so clearly
fixed as can the responsibility for maintaining
industrial facilities. A business firm must ex-
pand its capacity when markets are growing or
lose its trade position. It must modernize its
plant and equipment or be undersold by more
efficient competitors. In the case of public facil-

75



ities, there is no such competitive incentive. To
be sure, a city or stale may lose population and
industries if its public facilities are inadequate.
But such shifts are very slow to take place and
diflicult to relate to any specific public program,
or lack of it.

Moreover, the responsibility for constructing
public facilities is divided between state and
local governments and federal authorities.
Within each of these governmental units there
are specialized bureaus or departments with
varying responsibilities. This division of re-
sponsibility obviously adds an element of difli-
culty to the development of an adequate
program of public construction.

Breaking the Log-Jam

How can this administrative log-jam Dbe
broken and the financial difhiculties overcome?

One course would be to have the federal gov-
ernment step in with a nation-wide new program
of direct spending on public works. That would
utilize the resources of the federal treasury for
immediate action. But there are weighty objec-
tions lo such extensive federal participation.
One is that federal spending cannot be greatly
enlarged without a corresponding increase in
the federal control of decisions that normally
have been left to local communities. Another
objection 1s based on the fact that so long as we
must maintain a large defense establishment,
such an addition to federal spending means
either higher taxes or a chronically unbalanced
budget.

The other course is to rely primarily on local
initiative, but with new and more efiective fed-
eral aid to local governments. Such aid would
help speed up planning and construction, and
contribute toward a solution of the nrost burden-
some financing problems, but in amounts sufli-
ciently limited to require that most of the capital
be raised locally.

No Single Formula

No one formula can be applied to make such
aid effective. The raising of funds for new
schools, for example, involves problems very
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different from those of financing highways, or
waler-works, or hospitals. But it does seem
clear that, in all these fields, the federal grants
must be designed to stimulate more local plan-
ning and financing than has prevailed in the
past. Among the new ideas that mayv offer such
incentives are federal grants for planning and
initial costs and federal guarantees of local
bond issues. Such aids have been remarkably
eflective in the fields of slum clearance and
public housing.

While the federal government clearly has a
role to play, we cannot afford to postpone in-
auguration of an adequate public construction
program while we seek a formula to apportion
governmental participation that would he gen-
erally accepted as ideal. Every year about 2'%4
million more Americans are putling increasing
pressure on a public plant alveady dilapidated
and inadequate. The result is an increasing
menace to comfort, health, education and safety.
It is also an increasing menace to the eflective
performance of American industry.

The appropriate public response to this
situation is a driving public determination
to eliminate this increasingly dangerous
lag in public construction. At this junec-
ture, the development of such a determin-
ation is basic. Nothing stands in the way
of an adequate program of public con-
struction that a determined electorate can-
not remove.

T hiis message is one of a series prepared by the
MeGraw-Hill Department of Economics to help
increase public knowledge and understanding
of important natiomeide developments that are
of particular concern to the business and pro-
Jessional community served by our industrial
and technical publications.

Permission is freely extended to newspapers,
groups or individuals to quote or reprint all or
parts of the text.

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.
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Johnsonburg, Pa.

Administration Building
St. Marys, Pa.

Canadian Stackpole
Toronto .

Plant No, 1
Kane, Pa.

Plant No. 2
Kane, Pa.

Main plant = -
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FIXED AND VARIABLE RESISTORS o IRON CORES
CERAMAG® FERROMAGNETIC CORES s LOW VALUE COMPOSITION CAPACITORS
SLIDE AND LINE SWITCHES e CERATAB® PRINTED COMPONENTS
MOLDED COIL FORMS o CERAMAGNET® PERMANENT MAGNETS
BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT
ELECTRICAL CONTACTS e« POWER TUBE ANODES
. and dozens of carbon, graphite and metal powder specialties
Electronic Components Division, STACKPOLE CARBON CO., St. Marys, Pa.
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Operalor checks pyrometer control of a standard Stokes dual-retort high-vacuum furnace.

THE COMPLETE LINE OF STOKES

Stokes manufactures o complete line
of vacuum pumping equipment. This
includes mechanical vacuum pumps,
diffusion and bocster pumps, vacuum
valves and goges, and complete
vacuum instrumentation. In engi-
neered high vacuum equipment,
Stokes builds vacuum metallizers,
vacuum furnaces and other vacuum
processing equipment,

Stokes has for many years been
active in vacuum research. Vacuum
experience among our engineers
covers the range from laboratory
equipment fo some of the largest
vacuum equipment in service. This
experience is available to help solve
your vacuum problems,

STOKES MECHANICAL
VACUUM PUMPS

For vacuum processing systems and
for maintaining low forepressures
in high-vacuum systems, the Stokes
Microvac pump provides efficient,
economical aperation. Designed
with fully cutomatic lubrication
and a longasting exhaust valve
assembly, every Microvac pump is
assured of smooth, trouble-free
operation. Six sizes give capaci-
ties from 15 to 500 cfm. Send for
catalog listed at right.

=




Production vacuum furnaces now available

for the Electronics Industry

You can now buy specially designed Stokes vacuum furnaces for
all phases of heat treating and outgassing. They are compact . . .
give maximum capacity for minimum floor area. Sequence-operated
grouped controls permit even unskilled personnel to handle
furnace operations.

The basic problems of vacuum design and engineering have been a
Stokes specialty for many years. Stokes vacuum furnaces for com-
mercial production have proved their efficiency and earned the
respect of manufacturers in numerous fields of technology. Stokes
is the leading supplier of vacuum furnaces for industry.

The new Stokes Ring-Jet pumps described below are incorporated in
Stokes vacuum systems to assure pumping cycles of maximum speed.

Stokes vacuum furnaces of numerous basic types are made in sizes
and with modifications to fit users’ requirements.

If you are interested in heat treating, degassing or melting of
metals, you’ll want to know more about Stokes high-vacuum
furnaces. Write for your free copy of Stokes Catalog No. 790,
“High-Vacuum Furnaces”.

F.J. StokEs MACHINE COMPANY
5503 TABOR RoaDp
Paivabperpuia 20, Pa.

VACUUM EQUIPMENT

£ STOKES VACUUM VALVES
W STOKES RING-JET DIFFUSION ! To control vacuum safely and surely, Stokes
-—""——T‘:' AND BOOSTER PUMPS - vacuum valves are available in 4, 6, 10 and

i

The new Stokes Ring-Jet Pumps em-
body a new concept of the diffu-
sion principle. Size for size, they
have pumping speeds of 10% to
more than 100% above any other
diffusion pump for a given heat
input. Ring-Jet Diffusion Pumps are
available in sizes of 4, 6, 10, 14
and 16 inches; Booster Pumps in
sizes of 4, 6, 10 and 16 inches.
Send for information listed.

ELECTRONICS — August, 1955

16-inch standard flange sizes.

STOKES-McLEOD VACUUM GAGES

For measuring vacuums from fractions of a

SEND FOR
TECHNICAL
LITERATURE:

Microvac Pumps—Catalog 750
Diffusion and Booster Pump
Specification sheets
and performance curves
The Story of the Ring-Jet Pump
Complete Vacuum Processing
Systems—Catalog 730

How to Care for Your
Vacyum Pump—Booklet 755

Vacuum Impregnation —
Catalog 760

Vacwum Drying—Catalog 720
Vacuvum Furnaces —
Catalog 790
Vacvum Metallizing —
Catalog 780

Vacuum Calculator
Slide Rule

micron up to 50 mm, Stokes-McLeod gages are

the standard of reference. Four sizes available.

OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD
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DEFINITELY DEPENDABLE!

Aerocom’s Dual Automatic Radio Beacon

80

Reliability is built into every part of this

dual 1000-watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble-free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with keyer (2
keyers if desired), automatic transfer unit
and weatherproof antenna tuner. Each
transmitter housed in separate standard
rack cabinet, with contrals in rack cabinet
between the transmitters.

S.W. 37th AVENUE

Want more information? Use post card on last page.

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30%-35% tone
modulation. P-T switch interrupts tone,
permitting voice operation. Operates in
ambient temperatures from -35°C to 50°C,
humidity up to 95%.

Standby transmitter is placed in opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modula-
tion, or continuous (30 sec.) tone. Audible
indication in monitoring receiver tells
when standby transmitter is in operation.

Antenna may be either vertical tower
or symmetrical T type.

* MJIAMI, FLORIDA
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MOUNTING DIMENSIONS OF AIRPAX CHOPPERS

Type Drive Frequency Dwell Balance Phase Temperature Noise Contacts Drawing
150 6.3 400 + 20 140 =+ 25 15 65 + 25 — 55to + 200 3.0P-P 100v, Ima A
170 6.3 60 = 6 167 =10 10 20 = 5 —65to+ 100 O.1RMS 100v, Ima D
175 6.3 60 = 6 167 = 10 10 20+ 5 20 0.1RMS 100v, 1ma A
300 6.3 400 =+ 20 147 =18 15 65 +15 — 65to + 100 1.5P-P 100v, 2ma A
302 6.3 400 = 20 147 =18 15 65+ 15 — 65to + 100 1.5P-P 100v, 2ma C
303 6.3 400 =+ 20 147 =18 15 65+ 15 — 65to+ 100 1,5P-P 100v, 2ma B
304 6.3 400 =+ 20 147 =18 15 65+ 15 — 65to +100 1.5P-P 100v, 2ma F
747 6.3 400 = 20 140 = 25 15 6515 —40to + &5 1.0RMS 100v, Ima E
747A 115 applied through external circuit to produce zero phase angle

400 =+ 20 140 =+ 25 15 0+15 —40to+ 85 1.0RMS 100v, Ima E

ELECTRONICS — August, 1955

TYPE number with letter prefix designates
a chopper identical to type of same number
without prefix. For example, Type A-100 is
same as Type 100.

DRIVE is rated drive coil voltage in volts
RMS; normal tolerance is == 10%.

FREQUENCY is rated drive freguency in
CPS with toierance also given in CPS.

DWELL, BALANCE, and PHASE are ex-

pressed in electrical degrees of the drive fre-
quency; tolerance is also in electrical degrees.

For complete specifications write to

TEMPERATURE is operating range in de-
grees Centigrade over which performance is
within specified tolerances.

NOISE is in millivolts peak-to-peak (P-P}
or in millivolts RMS produced across one meg-
ohm into a circuit having a bandwidth from 20
CPS to 50 KC.

CONTACTS are rated for operation with
any voltage and current up to the limits given.

DRAWING shows outline of chopper and
nominal mounting dimensions in inches.

PRODUCTS
COMPANY

DESIGNERS ENGINEERS

MIDDLE RIVER BALTIMORE 20, MD.

Want more information? Use post card on last page.
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MICRO SWITCH Precision Switches

A PRINCIPLE OF GOOD DESIGN

Double-pole,
double-throw
basic switch

8 subminiature
SPDT switches with rotary selector actuator

]
16 subminiature
SPDT switches =
with toggle
actuator

Here are 6 reliable

recision swiich?s
I:r multiple circuit control

i t is a single switch to
Whethler Xeoiirrcrzic‘lcu:re:: r;ssembly of switch;ez 1:8
COﬂtrOI 2nany circuits you will ﬁqd that N; =
(;(\)Arlllt’;(él—{ engineering keeps pace with yoir o
Pictured here are just a few of tlilg ;n\;l ’S/CH 2
nsitive, precision swx'tches M.IC ! L T
So:feveloped to meet specific fpptl:r:gt;(;rrl; i
actua ;
ir();,s;i;glgiltir i)r;dd;iz;ywithout any compromise
WitS};l rillceln;lcl)ﬁz’.design call for specie}l smelﬂl S\: f:;g:f
for u(s)e with high temperaturgrs,u(:‘flf;iiltc?rCUitry,
men_tS, hig};emlr\/\lllslcllzcgr;gl?rcrl eng'meerigg can
for' mStant t’he proper switch in your han s&, "
B RO SWITCH engineering today. outo
CaudMICu did. There ar¢ 20 bran'ch oi’ﬁcesery
be‘ oy ogoquick, intelligent coopera.txon on ev
ts)\rJ\:ir;;g:hyproblem. There is no obligation.

Two-circuit
double-break switch

High capacity "'V3" switches

14 subminiature SPDT gy g canaingunted)

switches with single
push button actuator

73@ A complete line of snap-action and mercury switches Fy
= N B e 5\11
E B ¢ (ié] 2 & D BB e

MICRO SWITCH provides a complete line of
extremely reliable, small-size, high-capacity,

snap-action precision switches and ercury M I c R o S w ! c H
switches. Available in a wide variety of sizes,

shapes, weights, actuators and electrical char- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY e
|

acteristics. For all types of electrical controls.
{n Canado, Leaside, Toronto 17, Ontario e

FREEPORT, ILLINOIS

HONEYWELL
Want more information? Use post card on last page.
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There are cases where you can't play it too safe

In ground-to-air guided missiles, high-powered walkie
talkies, radar trucks, experimental rockets, atomic subs,
console control panels — any instrument requiring high
accuracy and dependability — you'll find Ward Leonard
Vitrohm resistors.

You'll also find them in hundreds of commercial and
industrial applications where the variety, performance,
and uniformity of Vitrohm resistors have added up to

iy

increased customer satisfaction, repeat sales and substantial
savings on repairs and retarned merchandise.

FOR MILITARY APPLICATIONS, the Vitrohm resis-
tors designed to meet MIL-R-28B specs {characteristics F,
G and V) are listed in cur TECHNICAL INFORMATION
CIRCULAR #1.

FOR ELECTRICAL AND ELECTRONIC APPLICA-
TIONS, our 64-page fact-jammed Catalog #15 gives you
the complete Vitrohm story. Write Ward Leonard Electric
Company, 31 South Street, Mount Vernon, N.Y.
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. for automatic \

control?
e L ’ Al
A #
Sy #
The more automatic control problems we get, the better we like . ~ "
it. For while it's true each automatic control job is a bit different from the 2
rest, the record shows that our 19 years of timer experience has given us | 2 RN L csaroasTie
the special knowledge it takes to give you the right answers, and in near- | £ S
record time. -
If one of our standard timers won’'t do your job — or one of the 721 com- =
binations we have thus far developed from our 17 basic units — our engineers | & X
will go right to work to develop a new combination that's the one for you. |
. . [ 3
That's the way we grow — and we like it. -
¢

We manufacture a complete line of timers in these 4 broad classifications:
TIME DELAY TIMERS < INTERVAL TIMERS
RE-CYCLING TIMERS ¢ RUNNING TIME METERS

And since we maintain large stocks of our 17 basic units, we can assure
you of rapid deliveries — of excellent deliveries even on special orders. So Interval Timers
whatever your automatic control problem, you have everything to gain by
submitting it to our timer specialists. They'll give you a profitable answer —
almost with the speed of automatic control itself.

Re-Cycling Timers

Running Time Meters

Tinders Bhal Control UH%) INDUSTRIAL TIMER CORPORATION

the Pulse Beat of Industry J 131 OGDEN STREET, NEWARK 4, N. J.
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NEW GERMANIUM POWER RECTIFIERS

REDUCE VOLUME AND WEIGHT 75%

....and actually cost less! .

= i

GERMANIUM

POWER
RECTIFIERS
Because of the higher efficiency of germanium, these

new G-E rectifiers achieve a full 75% saving in size and Ra ti n g-s to

weight—and yet actually cost less than any conventional

type dry rectifier in use today. This sharply-reduced o
weight and volume is a result of greatly-increased power

per cell in G.E.’s unique low-loss rectifier.

TYPE
4JA3011

Compare and see! For new efficiency in your 1955 de-
signs go the limit with new G-E Germanium Power
Rectifier. Tell your rectification problem to the G-E
application engineer—write today to: General Electric
Company, Semiconductor Products, Section X-185,
Electronics Park, Syracuse, New York.

4 i shhi &
Cawiwm ALY aLeEX mAC

NOW AVAILABLE IN PRODUCTION QUANTITIES

OVERALL SIZE IS 4" x 5" x 10

These rectifiers are available in standard combinations consist. A
ing of one or more rectifying elements. A few of the typical 5 T
ratings are listed below. Be “money-wise’’ and

"pound-wise’’ too, with these

-y O-C pavirios Lowd)  C stand-out design features:

(Resistive Load)
Half Wave 24 amps @ 60 V
12amps @ 94V

8amps @ 140V

Weight and volume reduced
75%

Wi 24 60 —
EGURNEvELCEnTen b T O Rectifier losses have been re-
1
Full Wave Bridge 10 amps @ 125 V duced to Vs or less

Three-Phase Half Wave 17.8 amps @ 93V
11.2 amps @ 139V

11.2 amps @ 188 V

No forward aging effects...no
need for age-compensating
devices

‘Three-Phase Bridge

7’mgress ls Ouvr Most Important Prodvct

GENERAL &3 ELECTRIC
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U.S. TIME IS NOW DELIVERING IN VOLUME
ITS NEW MODEL...

SUBMINIATURE PRECISION

RATE GYROSCOPES

To Leading Aircraft Companies For Use in Production of Guided Missiles,
Avutopilots, Antenna Stabilization, Fire Control, and Target Drones.

THE WORLD’S SMALLEST—LIGHTEST—MOST RUGGED

Developed by

SANDERS ASSOCIATES

DIAMETER

LESS
THAX

o Long Life
o Hermetically Sealed
Less 316 =
THAK Love 400 3 e High Natural Frequency

e Available in Rate Ranges From 40°/Sec. Up.

WEIGHS
DRLY

12
OUNCES

D N

Motor excitation. . ......... 26 or 6.3V, 400 Cps.
Damping ...ovvviiiiiiiieneiiianens as required
Startingtime...............ciiinnnnn, 15 seconds
Resolution. .. coveuvvennnsnn well below earth's rate
Dynamicrange. .....oovivivaninnin.an 100,000:1
Linearity. ....ovveeennnnnennnn, 0.1% to half scale
Nominal Full Scale Output............... 5.6 Volts
Oper. Temperature Range. ... .... —55° to +85°C

Rugged construction enables this gyro to withstand
a wide range of environmental conditions in accord-
ance with military specifications.

Performance characteristics of the Gyro can be
modified in event one of our standard models does
not fulfill your specific requirements.

During the past 14 years U. S.Time STANDARD MODELS NOW AVAILABLE
has produced more than 327,000 IN PRODUCTION QUANTITIES

gyroscopes of various types at Direct inguiries o

peak rates of 17,000 per month. U. S. Time, 500 Fifth Ave., New York, N. Y.

The United States Time Corporation

Main Plant—Waterbury, Conn. Branches—Little Rock, Ark.; Abilene, Texas; Toronto, Canada; Dundee, Scotland
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if
you

need to CONtrol 'heat ,_

it’ll pay you to look into

d Ia k mercury relays

Adlake relays require no maintenance whatever
...ars quiet and chatterless...free from explo-
sion hazard ...dust, dirt, moisture and temper-
ature changes can’t affect their operation. Mer-
cury-to-mercury contact gives ideal snap
action, with no burning, pitting or sticking.

m&ggj e W Time delay characteristics are fixed and non-

 year *}g adjustable.
il The Adams & Westlake Company

Established 1857 ELKHART, INDIANA « New York « Chicago

Do

the original and largest manufacturers of mercury plunger-type relays

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 87



3 NEW proDUCTS

For Special Applications

For current limiting and for obtaining lagging power
factors without wave distortion specify —

NWL Air Core Reactors

Capacity of Y4 to 2000 Amperes
and 25 to 400 cycles.

For the lowest possible capacitance and non-reson-
ating peaks specify —

NWL Radio Frequency (R. F.) Chokes

Available in sizes of 1 ampere and
larger. In illustration at left terminal
is not shown.

For reduced internal capacitance and better
coupling specify —

NWL Audio Transformers

Transformer shown at left has a range
of 5 to 2000 cycles, a capacity of 3.6
KW at 60 cycles, and high voltage
windings. Illustration shows sandwich-
ing of the high voltage coils between
secondary windings. Available from 2
to 15 KW and up to 10 KV in dry type

transformer.
For over 30 years NWL has de- constant expansion to serve new
signed and manufactured custom applications.
transformers for every application. We are proud to have built our busi-
The three new transformers shown ness by manufacturing one product
here are another example of our — reliable custom transformers.

Write for complete information

WINDING LABORATORIES, INC.

P. O. Box 455, Dept. 102, TRENTON, N. J.
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Kollsman has designed, developed and produced
the following navigation and control systems and
components:

FOR NAVIGATION OR GUIDANCE
e
[erasswid |

Automatic Astrocompasses for precise
automatic celestial directional reference and

Photoelectric Sextants for remote semi-

automatic celestial navigation.

navigation.
(=)

Phetoelectric Tracking Systems For many years
Kollsman has specialized in high precision tracking

systems.

Periscopic Sextants for manual celestial observations.

ﬁi@ﬂ Computing Systems to provide precise

(==

operated by optical, electromechanical, and pressure

data for automatic navigation and guidance,

sensing components.

Navigation and Control Devices

I for Missiles and Aircraft

FOR CONTROL

proven components
now in production

Pressure Pickups and
Synchrotel Transmitters
to measure and electrically transmit
e true airspeed ¢ indicated
e absolute pressure
« dif-
* log differ-

airspeed
* log absolute pressure
ferential pressure
» altitude

ential pressure

e Mach number ¢ airspeed

and Mach number.

Pressure Monitors — to provide con-

trol signals for altitude, abso-
lute and differential pressure,

vertical speed, etc.

Acceleration Monitors — for many
applications served by

gyros.

now

Pressure Switches — actuated by

static pressure, differential

pressure, rate of change of

AUGUST
24 025026

static pressure, rate of climb or

descent, efc.

Motors — miniature, special purpose,

including new designs with in-

SAN FRANCISCO, CALIF.
VISIT US IN
BOOTHS 1621 » 1622

tegral gear heads.

SPECIAL TEST EQUIPMENT

optical and electromechanical for flight
test observations.

Please write us concerning your
specific requirements in the field of missile
or aircraft control and guidance.
Technical bulletins are available

on most of the devices mentioned.

0 I I S m a n INSTRUMENTLCORPORATION
7

80-10A 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF SW COIL PRODUCTS CO. INC.

ELECTRONICS — August, 1955

Want more information? Use post card on last page.

89



You’ll find no radial cracks in CT.C.
terminal boards, or “‘cracked” rivet
shanks on terminals. And there’s a good
reason for this.

Our swaging machines use tools that
we designed ourselves in order to pre-
vent just such damage. Terminals are
fastened securely — and carefully. You
benefit from a board that has no “weak
spots’”” — that can give you the service
you have a right to expect. And, of
course, you also benefit from all the
other quality control details that enable
us to offer our customers guaranteed
components — custom or standard.
Coatings are smoothly applied — no
wrinkles, no heavy deposits. C.T.C.
terminals are made from certified stock
that is free from defects. And the
terminals themselves are guaranteed,
even to the thickness of the coatings.

This C.T.C. quality control is given
to all C.T.C. products including in-
sulated terminals, coil forms, coils,
swagers, terminals and capacitors. For
all specifications and prices, write to

90

No cracks, please

Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.

Terminal Board Data. CT.C. makes both standard
boards and to your own specifications. Standard
boards in cotion fabrie phenolic, nylon phenolic or
grade L-5 silicone impregnated ceramic. Custom
made in cloth, paper phenolic, melamine, epoxy or
silicone fibreglas laminates, imprinted as required
and lacquered or varnished to specifications
MIL-V-173 and JAN-T-152.

Sce us at Booth 162 WESCON

CAMBRIDGE THERMIONIC CORPORATION

»

%;

A widevariety of hardware is available at C.T.C. —
all of it quality controlled and guaranteed for
durability. This hardware includes terminal board
brackets, standoff mounts, spacers, tube clamps,
panel secrews, thumb screws, dial locks, shaft locks,

handles and handle ferrules.
?» o

1

A

Rt

makers of guaranteed electronic components, |

custom or standard

Want more information? Use post card on last page.
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This Small Counter

Job!...

Does a Whale of a Bic

For its size . . . less than one inch square . . . this
Veeder-Root Small Square-Case Counter is the
most rugged instrument of its type, with the long-
est accurate life. And only Veeder-Root makes it
this way . . . square all the way through . . . extra
strength built-in, with bearing surfaces on both
ends of the drive shaft.

What’s more, this counter is 100% American
. made by Connecticut craftsmen to unmatched

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

Chicago 6, 1ll. « New York 19, N. Y, « Greenville, S. C.
Montreal 2, Canada « Dundee, Scotland

““counter of countless uses”

standards of quality and precision. And it’s the
. built into every-
thing from office machines and cameras to taxi
meters and voting machines. Now what do you
make that could count its way to bigger sales and
profits with a Small Square-Case Counter built-in
as a standard part? Write:

Offices and Agents in Principal Cities

Want more information? Use post card on last page.
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New Waldes Truarc locking-prong ring functions
as spring, shoulder, fastener...and STAYS PUT!

P 2 AT P
: %’ A e s &&9 ;

. o
OLD METHOD WALDES 'momc’

0

METHOD
i ;@‘g

**_=dlstance from outer groove wall

to face of retained part.

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

WALDES TRUARC LOCKING-PRONG RING (Series 5139)

U. 8. Pat. Pending

SHAFT RING DIMENSIONS average GROOVE DIMENSIONS resilient
v 7 e e up
51394 s | o | A | tol | B | tor. | €| ton | E ‘ to. | W | ton ] T ol [UEMEMST | e [ W | —*%00 min.lmu. Fimans
T2 |25 [*.002 [ 340 | +01o 307 | =010 | 166 |+ 005 | 086 | +.004 | 050 |+ 010 | 010 | =.0013 | 400 [082 | - 0015| 045.+005 035 | 045 010
%15 | .156 | =.003 | .380 | +.010 |.330 +.010 |.184 | +.005 | 108 | +oo4 055 [+.010] [Lo10 [ +.0013] 600 [104 | +.002] .050 | +.005 | .035 | .045] 010
“18 f188 [+.003 | 445 |+ .010 [.390 | +.010 [.213 [ +.005 | 130 | +.005 | 060 | +.010 | 015 | +.0015 | ‘900'.124¢ +.002| 065 | +.005 | .045 | .055 o0
25 | 250 [ +.003 | 581 | +.010 |.500 [ 010 |.280 r+__ous 172 + 005 | 070 )_-_*-.(-)10- 015 | +.0015 | 1000 [ 155 5.09{ o7oi+.oos_ 050 | .065 5| 015
31 | 312 [+.003 | 723 [+.010] 620 [.010 | 360 | +.005 | 234 | +.005 | 095 +.010 [ .o18 | 881 " 1300 [.228 | +.003] .080 | +.005 | .080 | .095] .015
%37 | 375 |+.003 | 853 | +.015 | 740 [+.010 | 427 | 005 | 280 | +.005 [ 130 |+.010 | .020 [F.002 1900 [270 | +.003| 105 | +.005 | 090 | 115 025
%43 | 438 [+.003 | 960 | +.020 | 820 | +.020 [.475 | =.010 [ 327 | £.010|.130 [+.010 | 020 | +.002 | 2200 [ 327 | +.003 105 | +.005 ’.095].120"% 025

Additional Sizes Under Development *Production dies not available as of date of printing tApplies to unplated rings only *Recommended safety factor =3 to 4.

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

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

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

J,._:f P

designed to improve your product...to save you material, machin-
ing and labor costs. They’re quick and easy to assemble and dis-
assemble, and they do a better job of holding parts together. Truarc
rings are precision engineered and precision made, quality con-
trolled from raw material to finished ring.

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

within a type..

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

Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. |
_ [ Please send me sample Locking-Prong Rings. l

® ".i (plecse specify shaft size— )
\ X . o [J Pleose send me supplement No. 1 which brings |
Y (T Truarc Catalog RR 9-52 up ta date. |
\ | (Please print) '
B i & I Name......wii.. . |
(-4 = Title oo e e e e l

A I C

| S—— l ompany...... . e —— I
= | I Business Address. : N |
== RETAINING RINGS e L T R R

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; '2,481,846; 2,455,165; 2,483,379; 2,483.380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081:
2,544,631; 2,546,616, 2,547,263; 2,558,704, 2,574,034, 2,577,319; 2,595,787, and other U.’S. Patents pending. Equal patent protection established in forelgn countries.

ELECTRONICS — August, 1955

Want more information? Use post card on last page.

93



NOW

TUNG-SOL

‘Series String”\

TV TUBES

For Luxury-Set Performance

in the Low-Price Field

This complete line of 600 milliampere tubes, recently
augmented by eight new types, delivers the performance
requirements of present circuit designs as well as any

foreseeable new circuitry. Additional tube types are being
developed continually.

Rigid standards of quality control insure the same de-
pendable performance from these Tung-Sol Tubes as from
the prototypes . . . Experienced Tung-Sol engineering is
ready to help you achieve smooth, efficient production.. . .
Reliable co-ordinated deliveries are meshed to meet the
exacting schedules of mass manufacturing . . . And your
design plans are held in strict confidence

For additional information, write to Commercial Engi-
neering Department, Tung-Sol Electric Inc., Newark 4
New Jersey.

ales Offices: Atlanta, Chicago, Columbus, Culver City,

Dallas, Denver, Detroit, Montreal (Canada), Newark
Seattle.

RADIO « TV TUBES
= DIAL LAMPS

//

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

//

4

@

M,
//
’///

Z

\
N
N
N
B

N

—&.ﬁlf g

%

y

\\‘
S
N

TUNG-SOL “SERIES STRING” TV TUBES

2AF4
JALS
JAU6
3AVE
3BA6
38CS
3BE6
3BF6
3BN6
3BY6

3BZ6
3CB6
3GS6
4BQ7A
4BZ7
S5AMS
5ANS
SAQ3
5BK7A
578

sus

12B4A

5V6GT 12BH7A
6AU7 12BQ6GT
6AUS 12BY7A
6AX7 12GAS
6CG7 12L6GT
654A 12W6GT
65SN7GTB 19AU4
7AU7 25CD6GA
12AX4GTA

Tung-Sol also produces aluminized picture tubes for series string sets

N
S

S
Nt \\\\\\\\\\\\\\
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B ‘T
Miniature Sealed Beam Signal Radio And
lamps Headlamps Flashers TV Tubes

* Aluminized
Picture Tubes

Want more information? Use post card on last page
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Electrically powered,
= this silo unloader re-
volves over the silage surface, its long
augured arm collecting and mixing the
corn or grass and discharging it through
the gooseneck.

Central point of all this activity is the
collector ring, an embedment of copper
rings in BAKELITE Brand Epoxy Resins
reinforced with glass fibers. Here is
where power is supplied to the motor
while theentire framerotates. Strongand
tough, the resin holds the rings firmly in
place, sale {rom moisture, ice, and dust.

The ring’s simple construction,
and smooth, dependable operation in
any weather are all important factors in
farm equipment. They are importunt in
other electrical applications, too.

That’s why you’ll find BARELITE
Epoxy Resins used so widely for pot-
ting and encapsulating. They pour as a
liquid, cure at room or moderately ele-
vated temperatures, have excellent di-
clectric and adhesive properties and
resist moisture, wils, grease, chemicals,
most acids and alkalies. Find out more
about them by writing Dept. JF-50.

i
=
5

Collector ring manufactured for
Rowell, Inc., St. Paul, Minn,,

by Magnetic Controls Co., Polytronics Div.,

Minneapolis 6, Minn.

Silo Unloader Collector Ring Brushes
Embedded in Epoxy Resin

EPOXY RESINS

BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation T4 30 East 42nd Street, New York 17, N. Y.
The term BakeLite and the Trefail Symbol are registered trade-marks of UCC

ELECTRONICS — August, 1955
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MAGNETIC TAPE RECORDING
helps Road-Test Timken Truck Axles

An Ampex Model 306 Recorder
programming oxle-test dynamometers
at Timken-Detroit.

Magnetic tape recordings are now being used to duplicate rugged
road-tests at the Timken-Detroit Axle Division of the Rockwell
Spring and Axle Company, Detroit, Michigan. A four hour tape
cycle is made of actual road surface and driving conditions . . .
then played back through torque and speed dynamometers —
repeatedly — until a test axle breaks down.

Result: more realistic and efficient testing — better axles for
today's trucks, buses and trailers.

WHY TIMKEN CHOSE AMPEX

Timken engineers required a recording and playback medium that
could give near-perfect reproduction of the original road test
phenomena . . . and would playback indefinitely without
introducing errors through wear and speed irregularities. They
found that the Ampex F-M recorder best met these exacting
requirements. Its extreme stability of tape motion, precise timing
and consistent accuracy produced laboratory “road-test’” results
within 1% of actual conditions.

LET AMPEX STUDY YOUR REQUIREMENTS

Ampex manufactures the most complete line of magnetic recorders
for complex and sensitive automation, communication and
data-handling systems. Why not let Ampex application engineers
determine what magnetic tape recording can do for you?

. For further information, send for our 16-page illustrated bulletin, “'Data Recording, Machine Control
. and Process Regulation.”" Contact your nearest Ampex representative or write to Deplt. E-1897

AMH EX ANOTHER APPLICATION BY THE INSTRUMENTATION DIVISION OF

CORPORATION | AMPEX CORPORATION * 934 CHARTER STREET, REDWOOD CITY, CALIFORNIA

Branch Offices: New York; Chicago; Atlanta; San Francisco; Callege Park, Maryland {Washingten D.C. area).

Distributors: Rodio Shack, Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dallos and Houston; Canadian General Electric Company, Canada.

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



Simplify
power measurement!

NEW -hp- 767D
COAXIAL
DIRECTIONAL
COUPLER

Here is a new Coaxial Directional Coupler from Hewlett-Packard that
simplifies virtually all your power measurements in the important 2
to 4 KMC range.

The new -hp- 767D permits direct monitoring of powers in coaxial
setups. When used with -hp- 477A Coaxial Thermistor Mount and
-hp- 430C Microwave Power Meter, powers up to 1 watt can be meas-
ured; or with an added output attenuator, measurements can be made
up to 30 watts, the CW rating of the -pp- 767D. With a coaxial
crystal mount and oscilloscope, Model 767D provides a convenient
means of monitoring modulation.

SPECIFICATIONS

Frequency Range: 2 to 4 KMC
Coupling Attenuation: 20 db -hp- 767D is a four-terminal precision coupler, with one terminal
Coupling Accuracy: Better than =1 db full range of the secondary arm equipped with a built-in, replaceable terminating

Directivity: At least 20 db . resistor. The coupler is housed in a sturdy, lightweight metal case fin-
Power Capacity: 30 watts CW max., 10 Kw peak max. . .
ished in grey enamel.

Connectors: Female Type N jack.
Primary arm SWR: Less than 1.3

Size: 51" wide, 10%” long, 1% deep; HEWLETT-PACKARD COMPANY
Weight: 2 lbs. 3335A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U. S. A.
Price: $100.00 Cable “HEWPACK”

Field Representatives in all principal areas
Data subject to change without notice, Prices {.0.b, factory.

-hp- POWER METER AND WAVEGUIDE COUPLERS

-hp- 430C MICROWAVE POWER METER -hp- 477A COAXIAL -hp- 750 CROSS-GUIDE
G COUPLERS

No computations! Provides instan-
taneous automatic power readings
direct in dbm or mw at all frequen-
cies for which there are suitable
bolometer mounts. For CW meas-

For measuring powers up
i to 1 Kw with attenua-
tor. Comprises two wave-
B8 suide sections joined on

urements, uses either 1/100 amp.  Provides accurate, efficicnt power broad faces, providing
fuse or Sperry 821 barretter. Also  measurement from 10 MC to 10 e 4-terminal network.
measures CW or pulsed power KMC. Fixed tuned, no time-consum- Models cover frequencies 2.6 to 12.4 KMC;
with negative temperature cocfi-  ing adjustments. SWR less than 1.5. coupling factors 20 or 30 db, coupling accu-
cient thermistor. Provides up to 16 Neg. temp. coefficient thermistors. racy better than *1.7 db, directivity 20 db
ma bias current. $250.00 Range 0.01 to 10 mw. $75.00 or more. $100.00 to $50.00

@@ ELECTRONIC MEASURING INSTRUMENTS
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RCA “PREMIUM’’ TUBES FOR CRITICAL
MILITARY APPLICATIONS

RCA-OA2-WA (Voltage Regulator), 0B2-WA (Voltage
Regulator), 5751-WA (High-Mu Twin Triode), 5814-WA
(Medium-Muy Twin Triode), 5727/2D21-W (Thyratron, Gas
Tetrode), 5654/6AK5-W /6096 (Sharp-Cutoff Pentode) . . .
six types recently added to the group of RCA “Premium"’
tubes produced under rigid quality-control standards. For
government end use; supplied only against orders giving
government contract number.

NEW TEST INSTRUMENT ENABLES ACCURATE
MEASUREMENT OF ELECTRON-TUBE TRANSCONDUCTANCE

RCA-WT-100A MICROMHOMETER . . . unique in design, it makes possible the
testing of tubes under actf2l operating voltage and current conditions. This
feature permits direct correlation of test restlts with manufacturers’ published HIGH-MU TRANSMITTING TRIODE
data. Measures true transconductance, both control-grid-to-plate (gm) and IS TIME-PROVED RCA ORIGINAL
suppressor-grid-to-plate. Also measures eleczrode currents: plate, suppressor- . .

4 oL s e _ S RCA-833-A .. .improved version of the 833
grid, screen-grid and control-grid; ac heater carrent; valtage drop across electron originally developed by RCA more than 15

tubes, dry-disc rgchﬁers and crystalhdm.des. : i vedks 35 Thentntstand ewan continuing
RCA-WT-100A is a laboratory-quality instrument designec for production-line popularity of this tube is typical of the many
and laboratory testing, and circuit design engineering. The versatility and time-proved transmitting, receiving, and
accuracy of the RCA-WT-100A closely approaches that o tube factory equipment special-purpose types originated, developed,
for measuring transconductance. and sponsored by RCA. The RCA-833-A i de-

The WT-100A features obsolescence-proof plug-in assemblies, switching for signed for use as an rf power amplifier, oscilla-
sockets with as many as 14 pins, burnout-proof metering, and electronically tor, or class B modulator. It has 2 maximum
regulated, heavy-duty power supply. platedissipation rating of 450 watts under ICAS
operating conditions with forced-air cooling.

V.S o o
FOR TECHNICAL INFORMATION...

Write RCA, Commercial Engineering, Section H-19-F, Horrison, N. J. Call your RCA representative:
Use this coupon. Circle types you are interested in.

6161 6383 6448  3RPI-A  6CM7  833-A  WT.100A | EAsT HUmboldt 5-3900
I 744 Broad St, Newark |, N. J,
Name | mibwest WHitehali 4-2900
. | Suite 1181, Merchandise Mart Plaza,
Position | Chicago 54, llL.
Company, ! WEST MAdison 9-3671

Address. e 420 S. San Pedro St., tos Angelesi3, Calif.

iR s

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




—

| [ELECTRON TUBES

" SEMICONDUCTOR DEVICES
BATTERIES

TEST EQUIPMENT
ELECTRONIC COMPONENTS

1|

GENERAL-PURPOSE
3 FLAT-FACE OSCILLOGRAPH TUBE

RCA-3RP1-A . . . has small, brifliant, focused spot and high
deflection sensitivity for its relatively short length. The screen
is of the medium-persistence, green-fluorescence type. This
tube provides a trace having high brightness when operated
with an ultor voltage near the maximum of 2500 volts, and good
brightness at relatively low ultor voltage. The flat face facili-
tates use of an external calibrated scale and minimizes paratlax

in readings.
r—s'n\g‘
[ 2%, v
J . ﬁ—_x-uv{ oia.
TWO UHF POWER TRIODES

FOR FREQUENCIES UP TO 2000 Mc¢

RCA-6383 . . . liquid- and forced-air-cooled for UHF transmitter service. Has
600 watts plate dissipation and can be operated at “ull input ratings at frequencies
up to 2000 Mc. RCA-6161 . . . forced-air-cooled, with radiating fin construction.
For UHF service in TV and cw applications. Has maximum plate dissipation of
250 watts. Operates at full input ratings up to 900 Mc, reduced ratings up to 2000 Mc.
Both types for circuits of the coaxial cylinder type. Particularly suited for
cathode-drive circuits. For service in aircraft and other applications where light
weight, compactness, and high power output are prime design considerations.

NEW DUAL TRIODE WITH

12 KILOWATTS TWO DISSIMILAR UNITS

OUTPUT AT 900 Mc RCA-6CM7 . . . a medium-mu dual

RCA-6448 . . . a water-cooled beam power
tube with a unique design—is intended for
operation as a grid-driven power amplifier at
frequencies up to 1000 Mc. In color or black-
and-white TV service, itis capable of delivering
a synchronizing-level power output of 15 Kw at
500 Mc or 12 Kw at 900 Mc. The 6448 is also
capable of giving useful power output of 14 Kw
at 400 Mc or 11 Kw at 900 Mc as a cw amplifier
in class C telegraphy service.

triode of the 9-pin miniature type con-
taining two dissimilar triodes in one en-
velope. Unit No. 2 is a high-perveance
triode designed especially for use as a
vertical deflection amplifier. Unit No. 1
is designed for use as a conventional
blocking oscillator in vartical deflection
circuits. The RCA-6CM7 also features a
600-milliampere heater with controlled
warmup time, separate cathodes for
the two units, and a basing arrangement
which facilitates use in printed circuits.

RADI/IO CORPORATION of AMERICA

HNHARRI/ISON, N. J.

YUBE DIVISION

ELECTRONICS — August, 1955
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AT YOUR SERVICE

over 2000 scientists, electrical engineers,
chemists, physicists, mechanical engineers,
mathematicians, designers, technicians and
skilled craftsmen who have available over
400,000 square feet of laboratories and
manufacturing plants.

Look to Norden-Ketay —icader in research, design, development and mass

production of SYNCHROS - SERVO MOTORS * DIGITAL CONVERTERS » RATE GENERATORS + RESOLVERS *
MAGNETIC AMPLIFIERS + GEAR TRAINS * POTENTIOMETERS + NAVIGATIONAL SYSTEMS +

FIRE CONTROL SYSTEMS » SERVO MECHANISMS » AIRBORNE INSTRUMENTS + BOMB DIRECTOR SYSTEMS
* AIR DATA INSTRUMENTS » COMMUNICATION EQUIPMENT + COMPUTERS * PRESSURE GAUGES

NORDEN-KETAY (CORPORATION

99 Park Avenue, New York 16, New York

RESEARCH & DEVELOPMENT LABORATORY: The Norden Laboratories, White Plains, N, Y.
MANUFACTURING DIVISIONS: Precision Components Division, New York, N. Y.
Commack, Long Island, N. Y. « Hawthorne, California
Instrument and SyJIemJ Division, Milford, Connecticut
SUBSIDIARIES: Nuclear Science and Engineering Corpom!:on Pmsburgh Pa.
Vari-obm Corp., Amityville, Long Island,
Scientific SpeczalneJ Corporation, Boston, Mass

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



A...Jet Engine Pressure Ratio Sys-
tems. Noted for low weight, small
size, accuracy, stability, sensitivity. Re-
fer to Bulletin #361.

B...Digital Converter. Possible rate of
25,000 counts per minute, an unam-
biguous output of 13 binary digits in
natural binary code. Refer to Bulletin
#360.

C...Magnetic and Electronic Ampli-
fiers. Open, dust-proof or hermeti-
cally scaled units. Either standard or
to customer specifications.

Writz for specific data.

D...Synchros, Serve Motors and Re-
solvers. Specifications and character-
istics of over 130 sizes and types are
given in Bulletin #355.

E...Fuel Flow Transmitters. Major in-
struments, components, and systems
for aircraft are available.

Write for specific data.

F...Gear Trains., Conventional and
mintaturized types for use with servo
motors and synchros.

G...Potentiometers. Linear and non-
linear, ten-turn potentiometers, single-
turn continuous units and others are
described in Bulletin #321.

H...Acragage Bourdon Tube Gauges.
Pressure, vacuum and compound for
the petroleum, chemical, and indus-
trial field. AN types for aircraft.
Refer to Bulletin #364.

1...Servomechanisms. Made to meet
extremes of temperature, humidity,
and special configuration. Submit your
requirements.

J...Air Data Instrumentation. Engi-
neers are available to show how our
experience in this field can help you
in the solution of your problems.

K...Marine Equipment. Interior com-
munication equipment, salinity indi-
cators, engine order telegraphs, com-
pass repeaters, and marine equipment.
Write for specific data.

L...Electro-Mechanical Assemblies.
Complete enginering and manufactur-
ing facilities are available for sub-con-
tracts of complete equipments,

ELECTRONICS — August, 1955 Want more information? Use post card on last page. 101



From

wrapping bread
to

launching
missiles...

Designing and producing intricate bread-wrapping
machinery, or developing guided-missile launching
equipment ... each demands advanced technology.
And these are but two of the hundreds of complex
tasks the AMF organization performs every day.

The highly specialized yet widely diversified
activities of some 35 engineering and production

facilities provide AMF with a wealth of experience
that covers nearly every field of industry. And it is
immediately available to you.

Call upon AMF with your problem. See why
this all-around experience in answering the needs
of government and industry has made AMF the
“can do” company.

AMF HAS EXPERIENCE YOU CAN USE!

IN RESEARCH
BEVELOPMENT
PRODUCTION

AUXILlARY@ ﬁ
POWER SUPPLIES

AMERICAM MACHINE & FOUNDRY COMPANY, Defense Products Group, !10l N. Royal Street, Alexandria, Virginia

Executive Offices —AMF Building - 261 Madison Avenue, New York 16, N.Y.

102 Want more information? Use post card on last page.
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High Voltage Comes of Age!

20 /) 4 :

&5
-,
-

L DILA L€ { 5 D11E€
Max. . 4 4! ¢, AX0CR O Y ST 7
Output UU ! 4 Max.
MA. DC 2.5 5 10 20 30 50 60 120 Output
Kilovolts
H-20 H-30 H-40 H-50 H-60 H-80 DC
5 $415 $440 $500 $590 $1,070 $1,580
H-41 H-51 H-61 H-71
10 $660 $740 $1,240 $1,440
H-62
IS $1,420
76 H-23 H-33 H-43
$500 $625 $900
H-24 H-54
e’ $600 $1,000
A S ——
- H-15 H-35 H-45 o Aot e =
5560 $800 $l'020 7 E . - ¥ MR e
100 H-16 H-26 H-36
$620 $740 $1,100
200 H-27
$900
All units can be equipped at the factory with line-

regulating input transformers and line filters, All
units can be supplied with AC/DC output.

Model H-50—Highest output voltage in the air-
insulated style. This rugged unit develops 0—30 KV ;
at0—5maDBC. Rippleis 1% at2 ma,2.5% at S ma. 5 For our complete
Regulation is 35% at 30 KV, no load to full load. TS ower s:p‘:)clie:mc
Input 115V AC 60 cps, 4 amperes, 80% P.F. Safe, Writs for Catolog H5 TIBRIRE?

stable, Corona-guarded and virtually indestructible. nietion Bl "BU ERS’ GUIDE

345 Carnegie Avenue
CORPORATI ON Kenilworth, New Jersey
Electronic Development & Manufacturing

Rapid, complete, competitive
COMPETENT ENGINEERING REPRESENTATION EVERYWHERE custom quotes from 1000

Amperes (low voltage) to
250 KV (low current).
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EVOLUTIONARY design improvements in the
latest model Mallory vibrator reduce

mechanical hum to the lowest level ever attained
in a commercial vibrator.

A look inside the vibrator will show you some of
the new ideas that have gone into this outstand-
ing product. Most important is a bell-shaped
liner which holds the mechanism from the coil
end, effectively isolating the vibrations of the
reed element from the case and mounting plug.
Combined with an improved design for the cup
at the plug end, this liner keeps mechanical
“shake” from being transmitted to the chassis
regardless of the vibrator’s mounting position.

Parts distributors in all major cities stock Mallory
standard components for your convenience

Serving Industry with These Products:

Electromechanical—Resistors ® Switches ® Television Tuners ® Vibrators
Electrochemical— Capacitors ® Rectifiers ® Mercury Batteries
Metallurgical— Contacts ® Special Metals and Ceramics ®¢ Welding Materials
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SQUELCHED
AT ITS
SOURCE

—in Mallory’s 25th

Anniversary Vibrator*

Even the lead wires have been re-designed to
minimize transmitted noise.

The result is that this improved vibrator actually
produces less mechanical hum than the elec-
trical hum coming from the speaker of most
auto radio sets.

Equally important to the designer, this premium
performance is available without premium cost.
Price is identical with previous Mallory models.

Plan to take advantage of this new standard of
quietness in vibrator operation, in the new
equipment vou are designing or in circuils you
now have in production. Our Technical Bulletin
gives full electrical details . . . write to Mallory

for your copy today. + Patant Pending

Expect more. .. Get more from,

MATTGRY |

P. R. MALLORY & €O., inc., INDIANAPOLIS 6, INDIANA
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electronics

W. W. MacDONALD, Editor

» RUSSIAN ENGINEERS . . . In
America, engineering education is
trending more and more toward a
broad base that permits the en-
gineer himself to choose his ulti-
mate goal. In Russia it is exactly
the opposite.

Engineering education in the
USSR today produces men thor-
oughly trained in narrow special-
ties. Schools are subdivided into
“Institutes” where, for example,
only Electrical Engineers are
trained. During the first two years
all electrical engineering students
are taught the same curriculum. In
the next three years of a five-vear
course they specialize. There are
no elective courses.

Students are graduated with
degrees such as Receiver, Trans-
mitter or Tube Engineer. Such
degrees are similar to our Masters.
The entire class is then assigned
to jobs in industry or government,
working pretty much where told
and at a government-pegged sal-
ary.

Russian engineers considered
qualified for advanced degrees
are selected, by the Institute,
for three years of additional
work leading to a Candidate
degree, roughly the equivalent
of our PhD. Requirements in-

clude research, and public defense
of the resulting thesis. Further
study, leading to the degree of
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CROSS

TALK

Doctor of Engineering, entails
several more years of work, in-
cluding teaching and original re-
search of significant value, again
with public defense of the thesis.
All postgraduate students are
selected by the government.

An engineer in industry has ac-
cess to foreign technical publica-
tions, but only those directly re-
lated to his specialty. He cannot
browse outside his field, but is
somewhat compensated for this
restriction by being privileged to

LOOKING AHEAD . . .

AUGUST « 1955

read material that might not in the
United States be readily available.

Once a member of the engineer-
ing profession, a Russian achieves
a comparatively high social level.
His occupation carries a good deal
of prestige and quite a few special
privileges, one of which is the
right to occupy two rooms with his
family.

Nowhere in the two societies, the
American and the Russian, is the
contrast between systems greater
than in engineering.

History may record 1955 as the year in which the electronics
industry turned to truly mechanized production. Fall lines will
contain many machine-assembled chassis

Expect a sharp increase in the number of cars equipped with
automatic headlight dimmers. Adoption of controls made by
several manufacturers in our field is likely to be widespread in

new automobiles

Expect also a rapid swing to transistorized automobile radios.
Compactness required by overcrowded dashboards is a major

reason

As the number of helicopters increases. the need for more and
better navigation instruments will also increase, particularly
for night or blind flying. The machines are harder for man to

handle
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Ribbon-type transducer placed at side
of display case sets off alarm if objects

are

moved

Two transducers placed atop display cases protect museum gems from burglary.
Sensitivity of unit is set so that patrol dogs can move through room without setting
off alarm

Designing Ultrasonic

UMMARY

Doppler effect detection system uses filtering and design

techniques to eliminate false triggering of alarm by temperature changes and

eddy currents in air while retaining sufficient sensitivity to detect fire and

broken water pipes as well as burglars

SONIC SLEUTH AT WORK

The professional dignity of one burglar
was seriously injured by an early ultra-
sonic alarm installation. The alarm
system was installed in a jewelry store
that had previously been burglarized
by cutting through a masonry wall to
avoid the wired alarm system then in
use, When caught on his second visit
while entering through a hole made in
the roof, the burglar accused the po-
lice of unfair methods, since he had
been careful to “case the joint”’ for
photoelectric beams as well as wired
detectors,

In another installation, this time a
liquor store, an alarm signal brought
police to find a fellow member of the
force already on the scene. He told
how he had climbed through the tran-
som because he thought he saw a burg-
lar inside. His brother officers began
to doubt his story when they discov-
ered two bottles of whiskey in his
pockets
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ASIC principles of burglar de-
tection by ultrasonic radia-
tion have been described in a previ-
ous article’. Analysis and com-
pensation of effects caused by air
turbulence have extended the sensi-
tivity and usefulness of the ultra-
sonic alarm.

The air of the room 1o be pro-
tected is filled with ultrasonic
waves. There is an echo from each
object in the room and if an object
is moving, the frequency of the echo
from the moving object is slightly
different from the pitch of the orig-
inal waves. The original waves and
echoes are picked up by a unit act-
ing as a microphone, amplified, and
any frequency difference is used to
set off an alarm.

The unit also detects the presence
of a {lame. Because of the low dens-
ity of the hot air that composes a

flame, it reflects ultrasonic waves
in the same manner as a solid ob-
ject. The flickering of the flame
and the cone of hot air above it be-
have like a moving intruder and set
oftf the alarm.

In general, the size of flame that
the instrument will detect depends
on the setting of its sensitivity. At
any given setting it will detect a
flame of about one-quarter the size
of the minimum detectable in-
truder.

Theoretical Considerations

When ultrasonic waves are radi-
ated into the air theyv are almost
completely reflected by any barrier
that would normally keep out an in-
truder. This can be shown by con-
sidering the nature of reflection
and the physical constants of the
materials involved.
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FIG. 1-—Ulirasonic intruder detector uses difference frequency caused by body moving
Sensitivity is sufficient fo detect water from broken

in room to trigger alarm system.
pipes or fire

Alarm Systems

FIG. 2—High and low-pass fllter net.
work replaces limiter and second de-
tector for high turbulence areas

The portion of the amplitude
reflected from any discontinuity is

P = g‘ - gﬁ_

Z, + 7,
where Z, and Z, are the mechanical
impedances of the materials form-
ing the boundary, and

7 = Eq
where E is the elasticity and ¢ is
the density of the material.

Since both the elasticity and
density of air are much less than
that of any solid, the impedance is
less by a ratio of from 10‘ to 10°
and the reflection from the bound-
ary of air and any nonresonant
solid plane surface is almost com-
plete.

Less than 0.01 percent of the sig-
nal amplitude gets through to the
solid substance. There is an equiv-
alent loss of energy in going from
the solid back to air. This high
impedance ratio makes for almost
complete reflection and confines the
protection.

In the case of resonant or near
resonant boundaries the impedance
may be very small and a substantial
portion of the sound energy may
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By SAMUEL S. BAGNO

Alertronic Division
Walter Kidde & (o.
Long Island City, N. Y.

get through, as for instance, if &
thin section serves as a resonant
diaphragm. For that reason it is
desirable to make this sound energy
of as high a frequency as possible
to keep it out of the range of reso-
nance of such surfaces.

Choice of Frequency

The attenuation constant for a
plane wave varies as the square of
the frequency if viscosity and
thermal conductivity are the fact-
ors that attenuate the sound. In
actual practice, this frequency
square relationship is a useful
guide, although other factors, such
as humidity, may cause the loss of
sound energy in air to be many
times that postulated by consider-
ing only viscosity and thermal con-
ductivity.

This sound absorption at higher
frequencies places a limit on the
highest frequency that can be used
and still get adequate coverage of

the protected enclosure. In actual
practice the 19 to 20-kc range is
most effective. A plane sound wave
at this frequency would be attenu-
ated to approximately 3% its energy
in 100 feet. For this reason it was
not practical to go above 20-ke.

The theoretical limit of sensitiv-
ity of the alarm system is a ques-
tion of ambient noise level and the
acoustic power that can be radi-
ated. The steady state power P,
incident on a moving body of area
A is given by

P(-T 4U—a)‘
r as

where P — the transmitted power,
o = the attenuation constant for a
plane wave in air, = the distance
between the radiation and receiving
surface, @ = the absorption con-
stant of the bounding area of the
enclosure and s = the surface area
of the enclosure.

If the sound is incident on a mov-
ing area A, it reflects a Doppler fre-
quency which can be considered a
new source of radiation of power
P, and a microphone at a distance
r will pick up power per unit micro-
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phone area P, from its motion
4(1—a

2
Y T
r : A
72 us

For an enclosure 100 by 100 by
20 feet where ar is taken as 0.5
a us 0.25, the microphone and trans-
mitter are placed 100 feet apart on
one wall, the moving object is 100
feet away and moving against the
opposite wall and the radiating
power is 0.1 watt, an area of 0.03
square feet will produce 3 x 10"
watts at the microphone. The mini-
mum power detectable by a micro-
phone and amplifier is limited by
their inherent noise level of 2.25 X
10 * watts. Therefore, in an enclos-
ure 100 by 100 by 20 feet a moving
object of 0.03 square feet area may
be considered the smallest size prac-
ticably detectable with a two-trans-
ducer tenth-watt unit.

P, =

Disturbing Effects

This consideration assumes the
noise is minimized by having as the
only moving object in the enclosure
the one it is desired to detect. Un-
fortunately this is true only in the
most ideal condition. In practice,
other noise associated with the
Doppler effect is generated. For
instance, temperature has such an
effect.

At the frequencies used, the
wavelength is approximately two-
thirds of an inch. In a room 100
feet long, there are approximately

1,800 waves in transit across the
room. The velocity of sound in air
at any temperature is

f

. 1

A A

Where N, is the velocity of sound at

temperature ¢ and N, is velocity
at 0 deg C.

Since the number of waves in
the room is proportional to the re-
ciprocal of the velocity, the number
in transit changes 0.18 percent per
degree C.

In the room under consideration,
a uniform temperature change of
one degree per second would modify
the frequency by 3.2 cps. It is in-
conceivable for the temperature to
change that fast, and in actual
practice a uniform temperature
change has no affect except as it
changes the sound absorption of air.

Turbulence

Turbulent eddies caused by con-
vection or other currents of air may
have an appreciable effect. These
effects can best be explained in
terms of conservation of momen-
tum.

Consider a miniature pocket of
air that has been accelerated by a
radiator or fan. As the pocket
moves along it grows by diffusion
as it transfers its moving energy
to other air molecules in its path.
Therefore, us the pocket grows its
mass increases. However, since the

law of conservation of momentum
implies that the product of the mass
and velocity of the pocket must re-
main constant, any increase of mass
must likewise mean a decrease in
velocity. Since the Doppler fre-
quency follows the velocity of the
moving pocket and the Doppler
amplitude is dependent on its size,
it would be expected that the prod-
uct of the Doppler frequency and
its amplitude would remain rela-
tively constant during the life of
the turbulent pocket of air. If such
pockets of turbulence are being
created at a statistically homogen-
eous rate such a frequency char-
acteristic is the same for all types
of turbulence.

It is for this reason the Doppler
frequencies generated by a moving
intruder or a flame can be practic-
ably separated from the turbulent
effects that tend to mask it. The
Doppler frequencies can be used
to actuate an alarm even when the
turbulence is of a very high order.

Circuit Operation

The circuit of the ultrasonic
alarm system is shown in block
form in Fig. 1 and schematically in
Fig. 3. A Hartley oscillator is used
to generate the 19-ke signal and

_drive the transmitting transducer.

The receiving transducer is trans-
former coupled into a two-stage
R-C triode amplifier having a gain
of approximately 16,000. The 19-

270K
1
5 6SL7

PICKUP REFLEX AMP

TO ALARM SYSTEM

|

LOW- PASS FILTER

MEG 0.051\ 0.0IT 470K

HIGH-PASS FILTER

rXSOO}xHF - |

510K %5!0»( 212

=

X=X 1,000

FIG. 3—Doppler difference frequency is reflexed through two-stage amplifier to trigger alarm-relay tube
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ke output of the amplifier is passed
through a high-pass filter to a selen-
ium diode, mixed with the oscillator
signal and detected. After detec-
tion the low-frequency Doppler sig-
nals are selected by a low-pass filter
and reflexed through the preceding
two-stage amplifier. The sensitiv-
ity control is included in the ampli-
fier to control the Doppler-fre-
quency gain without affecting the
19-ke gain, except at very low sen-
sitivity settings.

The Doppler signal is coupled out
of the reflex amplifier through a
low-pass filler to a third amplifier
stage and thence to a limiter. The
limiter output is rectified and fed to
an R-C integrator and the grid of
the relay tube. The total Doppler
signal gain is about 60,000. The
limiter and integrator are chosen
to require a train of several waves
of the Doppler signal to actuate the
alarm relay. Thus, the circuit does
not respond to random noise pulses
and extraneous isolated signals.

Doppler Spectrum

Tests were made to determine the
Doppler spectrums generated by
typical signal sources and the feasi-
bility of distinguishing between the
various sources by Doppler fre-
quency discrimination.

In these tests the Doppler spec-
trum caused by temperature and
fan turbulences was determined, as
well as the spectral response caused
by an intruder and that caused by
a flame.

An ultrasonic intruder detector
unit was modified for a wider Dop-
pler frequency response. The sig-
nal output was taken from the last
amplifier stage preceding the lim-
iter. As shown in Fig. 4, the
Doppler signal was then fed
through a constant-decrement filter
variable from 1 to 100 cps. The out-
put was then fed through a high-
pass filter (adjusted to be 8 db
down at the frequency being meas-
ured) to a detector. The detector
provided a d-c output voltage pro-
portional to the average rms input
voltage.

By the constant-decrement filter
various Doppler frequencies could
be selected from 2 to 90 eps and
their average rms amplitude meas-
ured. To obtain the curves in Fig,.
5, eight to ten frequencies were
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FIG. 4—Test arrangement used to de-
termine ability of alarm system to dis-
tinguish sources of Doppler signals

selected throughout the 2 to 90-cps
range and the average rms ampli-
tude of each frequency determined
over a period of 30 seconds.

The heat source used for thermal
turbulence measurements was a
small steam radiator having a
power input of 1 kw and a sur-
face temperature of 170 deg F. The
radiator was located three feet from
the transmitting transducer when
considered remote and six inches
from the transmitting transducer
when considered adjacent.

The fan turbulence spectrum was
obtained by directing an air stream
past the transmitting transducer
with a velocity of 5% ft per sec
at a point 6 in. from the transducer.

The intruder spectrum was ob-
tained by having the intruder walk
in a 5-foot diameter circle at a
linear speed of 2% feet per second
midway between the transmitting
and receiving transducers.

Tests and Results

The experimentally determined
Doppler spectrums of turbulence,
flame and intruder signals are
plotted in Fig. 5. Remote thermal
turbulence follows a straight line
on the log-log plot, denoting a hy-
perbolic relationship. The coinci-
dence of the close fan turbulence
and the close thermal turbulence
curves supports theoretical predica-
tions. If the transducer is located
close to the turbulence source the
Doppler spectrum contains a
greater amount of high-frequency

INTRUDER ]

FAN AND
THERMAL
02 TURBULENCE
NEAR TRANSMIT-
TING TRANSDUCER =~

007t THERMAL TURBULENCE -~
REMOTE FROM TRANS-
004} MITTING TRANSDUCER

RELATIVE AVERAGE AMPLITUDE
[=]
Qo
~

\\\[

2 4 7 10 20 40 70100
DOPPLER FREQUENCY IN CPS

FIG. 5—S8ignal amplitude from detection
system for various sources of Doppler
frequency signal

components than when the trans-
ducer is located remotely. This in-
dicates high air accelerations at
the source,

The intruder spectrum reaches a
peak in the region of the Doppler
frequency as computed from the
average speed of the intruder,
merges with the turbulence spec-
trum at the lower frequencies and
contains high-amplitude compo-
nents of frequencies higher than
the Doppler frequency. The air tur-
bulence generated by a person walk-
ing would determine the low-fre-
quency end of the spectrum. The
high-frequency part of the spectrum
would result from the rapid move-
ment of various body parts during
walking and the introduction of
harmonics by multiple reflection,
cross-modulation and distortion.
The experimentally determined in-
truder spectrum plotted in Fig. 5
is consistent with the expected re-
sults.

The Doppler spectrum of a flame
may be expected to be rich in high-
frequency components, as high
flame energy dissipated in a low air
density causes high velocities and
accelerations. It may also be ex-
pected to be rich in low-frequency
components as a result of the heat
turbulence it generates. The ex-
perimentally  determined flame
curve shows these general char-
acteristics. Further experimental
data indicates that the flame spec-
trum may again reach a peak above
100 cps. This gives promise of de-
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FIG. 6—Response of intruder detector with (heavy line) and
without (light line} turbulence filter under turbulent conditions.
Intruder was in motion for five minutes out of every fifteen

FIG. 7—Operation with automatic turbulence compensation
(heavy line) compared with turbulence filter (light line). Com-
pensation signal is dashed line

tecting flame independently of other
disturbances.

Turbulence Filtering

Theeretical consideration and
tests showed it was possible to min-
imize the effects of unwanted turb-
ulences without appreciably affect-
ing the sensitivity of the unit to the
type of disturbances the system was
made to detect.

Two methods are possible for ac-
complishing this result. The sim-
plest is the use of a passive linear
filter to eliminate the Doppler fre-
quencies below 25 cycles (the Dop-
pler frequencies that result mostly
from turbulance). This method is
fairly effective. However, it has
serious limitations. There are fre-
quency components of turbulence
which fall above 25 cycles that ean
cause false alarms if the turbulent
amplitude is great enough. The
lowest detectable intruder velocity
increases as the cutoff frequency of
the filter increases. That makes
it easier to beat the system by ex-
tremely slow motion. The harmon-
ics of low-frequency disturbances
may fall into the sensitive range
and give an alarm.

Despite those limitations, such a
passive filter may often make an
ultrasonic system operative in an
otherwise inoperative location sim-
ply by raising the low-frequency
cutoff.

Figure 6 shows a record compar-
ing the behavior of a unit with a
12-cycle cutoff with that of the
same set when the cutoff is raised
to 30 cycles by the use of a turbu-
lence filter while the sensitivity is
set to the same point as it had been
with the 12-cycle cutoff. A two
square-foot vane was used as the
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moving intruder. This vane was
made to rotate continually for five
minutes and then to remain still for
the next ten.

During the test a steam radiator
was turned on for three hours and
then permitted to cool off for
another two hours. The heat and
intruder cycles were then con-
tinued. The set with the 30-cycle
cutoff remained operative during
the entire test while the 12-cycle
cutoff condition was completely in-
operative, with the relay in the
alarm condition during the entire
time the radiator was hot.

Turbulence Compensation

A more satisfactory method of
compensating for the effects of
turbulence that overcomes most of
the passive circuit limitations
makes use of the turbulence charac-
teristics shown in Fig. 5. It uses
the very low-frequency Doppler
components predominant in turbu-
lent eddies to generate a positive
bias. The positive bias serves to
counteract the negative bias caused
by the higher frequency components
of the same turbulence. That leaves
unaffected the negative bias caused
by signals such as would be gen-
erated by an intruder or a fire.

The resulting bias is made to
operate on the grid of the relay
tube so that its plate current is cut
off bv a wanted signal. However,
the low-frequency components of
the signal due to turbulence exactly
compensate for its higher fre-
quency components and do not affect
the plate current.

The low-frequency signal that
operates the compensation can also
be arbitrarily chosen to suit the
best functioning of the system. For

that reason, it can be made so low
that it becomes completely imprac-
tical for an intruder to beat the
system by slow motion.

Figure 7 is a recording showing
the comparison of the response to
an intruder of a turbulence com-
pensated ultrasonic detection sys-
tem with one that is not com-
pensated, but includes a 30-cycle
high-pass turbulence filter. The
method of test is the same as that
used in Fig, 4.

The light line on the chart shows
the relay current of the filtered
unit. The heavy line indicates the
relay current in the turbulence com-
pensated unit and the dotted line
the positive compensating voltage
generated at the compensating
diode.

The turbulence compensator has
another advantage. The type of dis-
tortion generally due to overload-
ing has the frequency characteris-
tic of its generated harmonics that
is very similar to that of turbu-
lence. If a sine wave is distorted
into a square wave because of a
limiting amplifier, the amplitude of
harmonics is inversely proportional
to its frequency.

The same thing can be said of a
single blocked pulse. The frequency
function given by its Fourier integ-
ral behaves the same way. For
that reason any unusual noise dis-
turbance such as a momentary line
failure or any electrical shock
noises powerful enough to impress
themselves on the 19-ke carrier are

neutralized in the final detection
system.
Figure 2 indicates how turbu-

lence compensation is obtained. The
output of the low-frequency ampli-
fier is fed to both high and low-pass
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filters. The output from the low-
pass filter is fed through a coupling
capacitor to a rectifier which gen-
erates a positive voltage with re-
spect to ground. This d-c output
voltage is filtered by a long-time-
constant r-¢ circuit and fed to one
end of a voltage divider. The other
end of the voltage divider is fed
filtered d-c from a rectifier con-
nected negatively with respect to
eground. This rectifier in turn gets
its voltage from the high-pass filter
that is also fed by the output from
the third amplifier.

The voltage divider, therefore,
gets voltages from two sources, one
positive and the other negative with
respect to ground. The tap on the
voltage divider is then adjusted so
that an incoming signal having the
spectral response of turbulence
leaves the voltage to ground unal-
tered. In that way the alarm sys-
tem is made to respond to the
desired motion only.

Transducer Considerations

The transmitting and receiving
transducers are of the magneto-
striction type. Nickel is used for
the driving element and hard-spun
aluminum is used for the dia-
phragm.

The choice of magnetostriction
type transducers was dictated by
physical gsize and electrical imped-
ance considerations. The diaphragm
size required for a good mechanical
impedance match to air is readily
adapted to magnetostriction drive
at the frequences involved. The
magnetostriction element may be
designed so as to present a low elec-
trical impedance. This permits the
transducers to be connected to the
control unit with relatively long
lengths of shielded cable.

For optimum operation of the
alarm system, it is advantageous to
use nondirectional transducers hav-
ing a fairly broad frequency re-
sponse. The directional character-
istics of the transducers may be
estimated from their symmetry and
consideration of their behavior as
a multielement array. This is justi-
fied because every nodal region of
the transducer diaphragm may be
considered a radiating element.
These nodal regions are separated
by a distance dependent upon the
velocity of 19 k¢ in the radiating

ELECTRONICS — Awugust, 1955

diaphragm. These considerations
predict a directional pattern con-
sisting of many lobes emanating at
various angles from the face of the

diaphragm,
Directional characteristics of the
present pan-shaped transducers

were obtained in the laboratory by
employing pulsed transmissions.
This method minimizes the inter-
ference of standing waves and per-
mits oscillographic measurement of
the direct wave independently of
reflections.

The experimentally determined
directional patterns of the pan-type
transducers were found to be essen-
tially the same for both transmitter
and receiver. Patterns were deter-
mined in planes perpendicular to
the pan face and passing through
the center of the pan. It was found
that the pattern in a plane perpen-
dicular to the magnetostriction
rods was essentially the same as the
pattern in a plane containing the
magnetostriction rods. Therefore,
only receiver directional patterns
have been included in Fig. 8.

These patterns were measured in
a plane through the center of the
pan perpendicular to both the pan
face and magnetostriction rod.
Figure 8 A shows that the pan-type
transducer had a nonuniform angu-
lar distribution of lobes. To
achieve a more uniform distribu-
tion, transducers having a hemi-
spherical diaphragm were designed
and tested.

A polar directional pattern
(taken in the same plane as Fig.
8A) for a hemispherical receiver is

< LN
[

FIG. 8—Directional response character-
istics for pan-type (A) and hemispher-
ical (B) magnetostrictive transducers

shown in Fig. 88B. The hemispher-
ical transducer shows lobes of fairly
even angular distribution.

The frequency response char-
acteristic of both pan and hemi-
spherical transducers has also been
determined. The response was
determined by placing the pans at
the foci of a hollow elipsilloid and
using pulsed transmission to mini-
mize standing waves. The average
output of the receiving transducer
at various frequencies indicates the
relative response of the pair. It
has been found that the hemispher-
ical transducers have a bandwidth
considerably greater than the pan
transducers, indicating a better
impedance match to the air,

Field Experience

In approximately 100 installa-
tions the average trouble call per
installation per month was 1.5.
During the summer months, the
average was 0.35, which compared
favorably with the average of 0.24
for conventional wiring systems.
With the advent of the cold weather
the average increased to a peak of
2.58 trouble calls per installation
per month. The increase was due
largely to the effects of turbulence
created when the heating systems
were turned on. Most of these
trouble calls could have been
avoided by eliminating obvious mis-
takes due to inexperience with the
svstem, such as placing the trans-
ducers too close to a source of turb-
ulence. Experience in the proper
use of the equipment should consid-
erably reduce the 1.5 average.

The experience figures cited here
are now almost two years old. This
was done with inexperienced crews
and before the development of tur-
bulence compensation. More recent
design, as well as the experience
gained by the installing companies,
has considerably reduced the inci-
dence of trouble.

In another group of 48 installa-
tions, five burglaries were pre-
vented, eight arrests made and two
fires caught in the incipient stage.
The record for conventional wired
detection systems is one capture
for every 100 installations.

REFERENCES
(1) S. Kempner, Ultrasonic System De-
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Decade Counter Employs

UMMARY — Circuit design which includes a special bias supply enables

transistor decade counter to fire ten neon indicator lamps. Total power dis-

sipation is only 3.6 watts. Details of a four-lamp counter are given also
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FIG. 1 —Complete circuit of 10-lamp scaler with special bias supply
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unit scaler and 10.lamp scaler waveform
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INCE TRANSISTORS are com-
S paratively low-voltage devices,
the problem in the design of a trans-
istor decade scaler is to get sufhi-
cient voltage swing to light the
neon lamps.

A diode clamping decade scaler
using #npn silicon transistors has
been devised. The transistors must
have collector to base-emitter
breakdown voltages of the order of
90 volts or better because a 90-v
supply is used.

Counter Circuit

The circuit schematic of the 10-
lamp decade scaler, Fig. 1, shows
that the binary stages are conven-
tional flip-flop circuits with two
transistors in each stage, one
transistor being on when the other
is off.

The bases of TR,, TR, TR, and
TR;s are connected to a common bus
which goes to the reset switch.

Clamping diode D, is connected

between the collector of TR, (stage
1) and the collector of TR, (stage
3). Diode D, is connected from the
collector of TR, (stage 4) to the
collector of TR, (stage 2). The up-
down voltage patterns for this
scaler are given in Fig. 2.
When the switch is in reset posi-
tion, the ground return is opened
and a 33,000-ohm resistor placed
in series with the bases as shown
in Fig. 1. This makes the bases
more positive and causes TR,, TR,
TR, and TR, all to conduct regard-
less of count.

All even-numbered lamps are
connected to a common bus which
goes through the bias supply to the
collector of TR, All of the odd-
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Silicon Transistors

By PAUL KRENITSKY

Heavy Military

Electronic FEquipment Depariment

General Electric Company
Syracuse, New York

numbered lamps connect to a com-
mon bus which goes through the
bias supply to the collector of
transistor TR,.

Since stage 1 flips on every count
and stages 2, 3 and 4 have the
same pattern for two consecutive
counts, one side of the odd-num-
bered lamps can be connected to
the collector of TR, and one side
of the even-numbered lamps can
be connected to the TR, collector.
The other side of lamps 0 and 1,
2 and 3, 4 and 5, 6 and 7 and 8 and
9 can be connected to the other
collectors in the manner shown in

Fig. 1.
To light the neon lamps reliably,
the bias circuit is used. The

capacitors block d-¢ from one col-
lector circuit to another. Thus the
collector swings are superimposed
on rectified a-c.

Forty silicon

transistors were

made available for interchanging
in this scaler. No less than one
hundred interchanges were made.
It was found that a transistor with
an alpha of 0.92 or better will work.
Transistors TR, and TR, require
an l., parameter from 0.3 to 0.4 X
10°° mhos for best operation. All the
other transistors must have like
parameters except that the k.
parameter may be from 0.5 to 1.0
%X 10°° mhos.

Typical transistor parameters
are i,;, 50 to 150 ohms; alpha, 0.94;
N, 0.3 to 0.4 X 10° mhos for TR,
and TR, and 0.5 to 1.0 X 10° mhos
for all others; /i, 1.0 to 4.0 x 10™*
and peak inverse voltage, 90 v.

Evaluation

Performance figures of the scaler
are: frequency range up to 200 ke;
minimum input voltage, —10 v
pulse; supply voltage, +90 v; sup-

+90V

INPUT

A-C OR D-C BIAS

K= X1,000

OUTPUT

FIG. 4—Circuit of 4-lamp decade scaler. Lamps have values 1, 2, 4 and 8
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Ten-lamp decade counter employing eight
transistors (four on each panel)

ply current, 40 ma; collector dissi-
pation, 40 to 50 mw; total dissipa-
tion, 3.6 watts and operating
temperature 20 to 70 C. In com-
parison, the total dissipation figure
for electron-tube decade scalers is
about 12 watts.

The up-down voltage pattern for
a 4-lamp decade scaler is shown in
Fig. 3A. The lamps have the values
1, 2, 4 and 8 and light as indicated
on the chart. The circuit schematic
is shown in Fig. 4.

Either a-c or d-c¢ can be used al-
though d-c bias will give better
prilliance. Through the count of
9, operation is binary. At the count
of 10 or 0, the fourth stage is reset
by the first and the fourth stage
clamps the second stage to prevent
it from flipping. Thus, at the count
of 0, all of the transistor stages
are reset.

The 10-lamp scaler was oven-
tested to 80 C, and the scope pat-
tern was correct at 5 ke, 40 ke and
200 kc. Figure 3B is the voltage
pattern for the 10-lamp scaler when
the scope is placed on the TR, col-
lector. With one pulse at a time fed
into the scaler for a slow count at
70 C, the voltmeter showed that the
circuit was operating properly al-
though the lamps were not lighting.
When the temperature was lowered
to 50 C, all the neon lamps func-
tioned properly.
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FIG. 1—Waveforms encountered in differential gain testing of video equipment. In each case. the duty cycle is 50. 10 and 90 percent
reading from top to bottom waveform. Variable duty cycle pulse for 120 c¢cps (A), with 3.5-mc sine wave added (B) and signal of (R

Differential Gain

adapted to video employs 120-cps rectangular wave with continuously

j'UMMARY Modification of the intermodulation testing technique

variable duty eycle mixed with 3.5-me sine wave having a tenth the ampli-

tude. Nonlinear transfer characteristic of television equipment is shown

TRINGENT REQUIREMENTS re-

garding differential gain for
equipment used to handle color tele-
vision signals made it necessary to
develop a means of detecting very
small amounts of differential gain
distortion.

The seriousness of even the
slightest nonlinearity in the input-
to-output transfer characteristic
of a distribution amplifier becomes
apparent when it is realized that
the color signal may pass through
five to twelve such amplifiers before
it is finally fed to the telephone com-
pany cable serving the transmitter.

While the test generator de-
seribed here was designed specifi-
cally for testing wide-band video
Using the test set on the equipment bay for a color studio at WRCA-TV distribution and line amplifiers it
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through high-pass tilter (C). At (D) is shown the signal of (B) through an amplifier under test
and also a high-pass filter, while at (E) a different amplifier is tested

Tests TV Color

By JOHN 0. SCHROEDER

Development Engineer
Development Group
Nuational Broadcasting Co.
New York, N. Y.

can be used to check other parts of
the television system as long as they
do not have keyed clamp stages and
possess good 120-cycle square-wave
response.

The Test Signal

The technique employed in this
instrument is an adaptation of the
intermodulation test method used
for checking high-quality audio
equipment. A small amplitude
high-frequency sine wave is mixed
with a large-amplitude low-fre-
quency sine wave and the degree of
amplitude modulation of the high-
frequency signal is determined after
separating it with a high-pass or
band-pass filter.

This method could be used in tele-

ELECTRONICS — August, 1955

vision, choosing 15 ke for the low
frequency and 3.5 mc for the high
frequency, except for one important
reason. If the system were tested
with such an intermodulation
signal at a level of 1.4 volts peak-
to-peak, a dynamic range from 0.7
volt above to 0.7 volt below the a-c
axis only is explored because the
test signal is symmetrical. A tele-
vision picture signal, however, need
not be symmetrical but may vary in
a-c axis over a wide range depend-
ing upon picture content and con-
trast.

With a picture signal having the
same peak-to-peak level of 1.4 volts
but with a duty cycle shift of 20 to
80 percent the actual dynamic range
of signal handled by an amplifier is

approximately from 1.12 volts above
to 1.12 volts below the axis, corre-
sponding to a peak-to-peak sym-
metrical signal of 2.24 volts.

In this instrument the low-fre-
quency signal consists of a 120-cycle
rectangular wave with duty cycle
continuously adjustable from 10 to
90 percent. Duty cycle, in this case,
refers to the percentage of time the
pulse is positive or in the white
direction. This signal is shown in
Fig. 1A for duty cycles of 50, 10
and 90 percent.

Mixed with this low-frequency
signal is a 3.5-me¢ sine wave of
about one tenth the amplitude, the
composite test signal as it comes
out of the generator appearing as
shown ir Fig. 1B. This signal with
its widely shifting a-c axis and
high-frequency carrier is put
through the equipment to be
checked.

As the signal passes through
faulty equipment, any nonlinearity
in its transfer characteristic will
cause the amplitude of the 3.5-mc
sine wave to be dependent upon the
instantaneous value of 120-cycle
signal. In other words, the high-
frequeney signal will become ampli-
tude modulated. If the test signal
after passing through the equip-
ment to be checked is fed through
a high-pass filter that eliminates the
large-amplitude 120-cycle signal, the
3.5-mec carrier will apear as shown
in Fig. 1C provided there is no
differential gain distortion present.

The 3.5-mc signal has constant
amplitude regardless of the low-
frequeney duty cycle. If the equip-
ment under test is not perfect the
carrier signal will appear as shown
in Fig. 1D, which shows little dis-
tortion with the 10-percent duty
cycle signal but a considerable
amount at 50 and 90 percent. Figure
1E represents a badly overloaded
amplifier and the results are indica-
tive of what can be expected of a
typical pentode video amplifier stage
if it is run at too high a signal level.

Since the transconductance and
therefore the gain of such a stage
vary with plate current, in the 10-
percent duty cycle case when the
test signal drives the grid in a posi-
tive direction the gain actually in-
creases above its normal no-signal
value and causes expansion of
whites. In the 90-percent duty
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cycle case, the large negative ex-
cursion at the grid causes severe
black compression as it drives the
stage toward plate-current cutoff
and into the low transconductance
region.

The result of using a series
screen-dropping resistor bypassed
by a large capacitor to provide d-¢
screen potential to a pentode ampli-
fier operating at high level is read-
ily apparent when the duty cycle is
changed rapidly from one extreme
to the other. When this is done, the
presentation on the oscilloscope will
slowly breathe until it reaches its
final steady characteristic. This
action results from the slow change
in d-c screen voltage caused by the
wide shift in a-c axis of the test
signal changing the average screen
current drawn. Rapidly varying the
duty cycle from one extreme to
another will also show up any in-
stantaneous grid-current effects in
a badly designed amplifier, which
might get by unnoticed using less
stringent test methods. A good
amplifier will show no breathing
with rapid changes in duty cycle;
this test is therefore a valuable tool
for spotting any tendency toward
low-frequency instability or bounce
in feedback and other types of
amplifiers.

Circuit Description

The composite test signal is de-
veloped in a relatively straight-
forward manner as shown by the
schematic diagram, Fig. 8.

The 120-cycle saw-tooth ripple
voltage appearing across the input
filter capacitor of the power supply
is fed to V,, a 12AT7 dual triode,
which functions as a two-stage
limiter and provides a steep-sided
120-cycle square wave at its output.
The square wave is then differenti-
ated by the 220-uuf coupling capac-
itor and the negative pulses clipped
off by the 1N100 germanium diode
connected from the grid of V, to
ground. The 6AB4 cathode follower
provides further clipping of the
negative pulses and provides rap-
idly rising positive pulses occurring
at a 120-cycle rate at a level of
about 20 volts peak.

These pulses are then used to trig-
ger V,, a 6J6 one-shot multivibrator,
which generates one pulse for every
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trigger pulse, the duration of the
generated pulse being continuously
variable by the duty cycle control.
The two limit-setting potentiom-
eters allow the circuit to be aligned
so that 90 and 10-percent duty
cycles are obtained at the two ex-
tremes of the duty cycle control
with 50 percent falling at midrota-
tion.

Waveform Slicer

The wvariable duty-cycle square
wave from V, is then applied to V,,
a 12ATT7 cathode-coupled clipper
that takes a narrow slice of the
waveform fed to it and provides a
constant amplitude flat-topped out-
put. The rise time of the pulses is
purposely slowed down by the 0.001-
uf capacitor from plate to ground
so that large amplitude spikes are
not produced when the signal is
vie