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HQA, HQC, HQD CASE
113/16 Dia. x 1 3,16 High

HQB CASE
15/8x 25/8"<2 1/2 High

HQE CASE
1/2°x15/16'c 1 2/16 High

FILTER 'TASE M

13/16x11° /16,
i 5/8 x 2 1/2 High

G

The UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic

applications. HQA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,000
cycles... HQC coils, Q over 200 at 30 KC... HQD coils, Q over 200 at 60 KC... HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,

etc. Precision adjusted to 19 tolerance. Hermetically sealed.

Type No.

HQA-1
HQA-2
HQA-3
HQA-4
HQA-5
HOA-6
HQA-7
HQA-3
HQA-9
HQA-10
HQA-11
HQA-12
HQA-13
HQA-14
HQA-15

Inductance
Value
5 mhy,
12.5 mhy.
20 mhy.
30 mhy.
50 mhy.
80 mhy.
125 mhy.
200  mhy.
300 mhy
5 hy.
.75 hy.
1.25 hy.
2 hy.
3 hy.
5. hy.

Net
Price

$7.00
7.00
1.50
7.50
8.00
8.00
9.00
9.00
10.00
10.00
10.00
11.00
11.00
13.00
14.00

Type No.

HQA-16
HQA-17
HQA-18
HQB-1
HQB-2
HaB-3
HaB-4
HQB-5
HQB-6
HQB-7
HQ@B-3
HaB-9
HQB-10
HQB-11
HQB-12

Inductance
Value
7.5 hy.
10. hy.
15 hy.
10  mhy
30 mhy
70  mhy.
120 mhy.
5 hy.
1 hy.
2. hy.
3.5 bhy.
7.5 hy.
12. hy.
18. hy.
25. hy.

These U.T.C. stock units take care of most
common filter applications. The interstage
filters, BMI (band pass), HMI (high
pass), and LMI (low pass), have a
nominal impedance at 10,000 ohms.
The line filters, BML (band pass), HML
(high pass), and LML (low pass),
are intended for use in 500/600 ohm circuits.
All units are shielded for low pickup
(150 mv/gauss) and are hermetically sealed.

150 VARICK
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NEW

Net
Price

$15.00
16.00
17.00
16.00
16.00
16.00
17.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00

B8MI-60
BMI-100
BMI-120
BMI1-400
BM1-500
BMI-750
BMI-1000

YORH 13,

Type No.

HQC-1
Hac-2
HQc-3
HQc-4
HQc-5
HaD-1
Hap-2
HQD-3
Hap-4
HQD-5
HQE-1
HQE-2
HQE-3
HQE-4

Inductance
Value

1 mhy.
2.5 mhy.
S mhy.
10 mhy.
20  mhy.
.4 mhy.
1 mhy.
2.5 mhy.
S mhy.
15 mhy.
5 mhy.
10  mhy.
50 mhy.
100 mhy.
200  mhy.

STOCK FREQUENCIES
(Number after letters is frequency)
Net Price $25.00

BM(-1500
BMI-3000
8MI-10000
HMI-200
HMI-500
HMI-1000
HM1-3000

L

}
CABLES: ""ARLAB"’
t .

LMI-200
LMI-500
LMI-1000
LMI-2000
LM1-3000
LMI-5000
LMI-10000

Net
Price

$13.00
13.00
13.00
13.00
13.00
15.00
15.00
15.00
15.00
15.00
6.00
6.00
7.00
7.50
8.00

BML-400
BML-1000
HML-200
HML-500
LML-1000
LML-2500
LML-4000
LML-12000
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Yes ... it pays to figure first . . . instead of
afterward . . . how Veeder-Root Counters can
profitably be built into your new products,
machines, or processes . .. to build up sales
appeal and new markets.

Much easier to call in a Veeder-Root engi-
neer now, than waiting until later, when your

Series 1205
Magnetic Counter
et
it

Hand Tally

Counter For Textile Looms.

Want more information? Usc post card on last page.

:F'iqure,g..:l‘-frsf.,

And remember that you can count on
Veeder-Root to help you, consistent with
defense commitments.

VEEDER-ROOT INCORPORATED
““The Name That Counts’’
HARTFORD 2, CONNECTICUT

Chicago 6, 1ll. ® New York 19 ® Greenville, 5.C. ® Montreal 2, Canada
Dundee, Scotland ® Offices ond Agents in Principol Cities

Computing Head
for Gasoline
Pumps.
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THIS INTERESTING QUARTERLY WILL BE
MAILED FREE TO ANY PART OF THE WORLD

AUSTRALIA ITALY
Messrs. Watson Victor Limited, % Ing. Silvio Garrone,
9-13, Bligh Street, - E— Piazza Della Marina, 1.
Sydney, N.S.W. - S e = by e Rome.
NEW ZEALAND
BELGIUM . Richardson, McCabe & Co. Ltd.,
Paul Groeninckx,
. P.O. Box 792,
4-6, Avenue Hansen-Soulie, Wellington.
Brussels.
NORWAY
CANADA

J. L. Nerlien A/S,
Nedre Slottsgt. 13,
Oslo.

SOUTH AFRICA
Johnson & Phillips South Africa
(Pty.) Limited,

The J. W. Ellis Industries,
42, Lombard Street,
Toronto.

DENMARK

Ditz Schweitzer,

Norre Voldgade, 48, P.O. Box 552,
Copenhagen, K. Germiston.
i¢ SWEDEN

FRANCE
Jacques Péres Fils,
4, Avenue de I’Opéra,

Ingeniorsfirma Hugo Tillquist,
Nybrokajen 7, Postbox 7026,

Paris 1. : Stockholm 7.
% SWITZERLAND
HOLLAND : Camille Bauer,
Geq. C. F. Kauderer, Dornacherstrasse 18,
Muiden. Basel.
INDIA | US.A.

Muirhead & Co. Ltd.,
Elmers End, Beckenham,
Kent, England.

Adair, Dutt & Co. (India) Ltd., [
5, Dalhousie Square, i
Calcutta.

TECHNIQUE IS ALSO PUBLISHED IN FRENCH. IFTHIS EDITION
IS REQUIRED, MARK YOUR COUPON “EDITION FRANCAISE”

FILL IN THIS COUPON AND MAIL TO US OR OUR AGENTS

(SEE L[IST ABOVE)

Please mail me, free of charge, NAME
the quarterly journal POSITION

of instrumenl engineering COMPANY.

*“ technique ” ADDRESS
published by

Muirhead & Co., Limited.

ELECTROMICS 74

MUIRHEAD &« Co. Ltp. recision

PRECISION ELECTRICAL INSTRUMENT MAKERS MUlRHEAD

BECKENHAM * KENT * ENGLAND ELECTRICAL INSTRUMENTS

Telegrams and Cables: MUIRHEADS ELMERS-END

ELECTRONICS — January, 1953 Want more information? Use post card on last page. 3
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1948 g4 1950 1951 1952 953
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Nov. ‘51 Oct.’52 Nov. ‘52
(Source: RTMA) Oct.’s51 Sept. ‘52 Oct. ‘52 Sets in Use—total. .. .. 14,555,800 19,124,900 19,751,200
Television sets ....... 411,867 755,665 724,117-p Sets in Use—netw'k conn. 13,777,700 19,095,500 19,720,900
Home sets ......... 513,609 324,786 314,459-p Sets in Use—New York. 2,630,000 3,135,000 3,180,000
Clock Radios ........ = - 183,496 180,841-p Sets in Use—Los Angeles 1,045,000 1,255,000 1,270,000
Portable sets ........ 94,053 126,666 113,552-p Sets in Use—Chicago. . 1,020,000 1,255,000 1,290,000
Autosets ........... 267,061 230,706 163,494-p
R NETWORK BILLINGS
ECEIVER SALES (Source: Pub, Info. Bureau) Oct.’51 Sept. ‘52 Oct. '52
SES LAY / , AM/FM—ABC .. .. .. 53,158,714  $2,533,785  $2,887,571
Sept. ‘52 Oct. 52 AM/FM—CBS ....... $5615723  $4,847,138  $5,817,930
Television sets, units. . . - 875,290 847,219 AM/FM—MBS ....... $1,759,468 $1,607,107 $2,304,804
Radio sets (except auto) — 892,761 580,077 AM/FM—NBC ....... $4,414,200 $3,898,867 $4,230,576
TV=ABC ........... $1,897,427 $1,203,917 $1,453,811
TV—CBS ........... $4,731,219 $5,835,622 $6,754,231
RECEIVING TUBE SALES TV—DuMont ........ $768,684 $809,475 $995,376
(Source: RTMA) Oct. '51 Sept. '52 Oct. '52 TV=NBC ........... $7,060,289 6,581,618  $7,805,668
Receiv. tubes, total units 34,137,519 34,196,286 41,880,318
Receiving tubes, new sets 21,103,669 23,826,408 29,132,068
Rec. tubes, replacement 9,615,159 7,435,333 8,791,404 EMPLOYMENT AND PAYROLLS
Receiving tubes, gov't. 1,567,190 2,032,539 3,105,005 (Source: Bur. Labor Statistics) Sept. ‘51 Aug. '52 Sept. '52
g?;tel;:;n?utl:jegesioeﬁ?r;t‘ 1’222’222 203'006 gz;ggi Prod. workers, electronic 247,300 280,300-r 296,600-p
. b ' 40,793 : Av. wkly. earnings, elect. $62.75 $66.54-¢ $67.06-p
Av. wkly. earnings, radio $59.40 $63.11-r $63.45-p
BROADCAST Av. weekly hours, elect. 41.2 41.2-r 41.5-p
STATIONS Av. weekly hours, radio. 40.8 40.9-r 41.2-p
(Source: FCC) Nov. ‘51 Oct. ‘52 Nov. '52
TV Stations on Air. . .. 108 114 116 STOCK PRICE AVERAGES
TV Stns CPs—not on air 0 77 114 . ' ' '
(Source: Standard and Poor's)  Nov.’51 Oct. '52 Nov. '52
v —Applications. .
USRS 463 840 836 Radio—TV & Electronics 245.7 310.9 3219
AM Stations on Air... 2,321 2,368 2,374 Radio Broadcasters . .. 231.3 288.1 300.3
AM Stns CPs—not on air 85 138 139 ,—— Quarterly Figures —
AM Stns—Applications. . 302 255 250 Year Previous Latest
. . INDUSTRIAL Ago Quarter Quarter
FM Stations on Air. .. 635 624 626 EQUIPMENT ORDERS
FM Stns CPs—not on air 12 17 14
FM Stns—Applications. 10 8 9 (Source: NEMA) 3rd ‘51 2nd ‘52 3rd ‘52
i Dielectric Heating ... . $210,000 $510,000 $320,000
COMMUNICATION AUTHORIZATIONS Induction Heating .... $4,060,000  $2,410,000  $1,760,000
(Source: FCC) Oct. ‘51 Sept. ‘52 Oct. ‘52 Welding Control . ... .. $1,280,000 $1,480,000 $1,810,000
Aeronautical . ....... 31,989 34,462 33,630 Other Electronic Control $720,000 $1,020,000 $920,000
Marine . ........ ..., 33,309 37,437 37,914 )
Police, fire, etc....... 9,965 11,615 11,772
Industrial ........... 10,930 14,761 15,090 INDUSTRIAL TUBE SALES( ) .
Land Transportation .. 4,542 5,250 5,346 (Source: NEMA) 3rd ‘51 2nd '52 3rd '52
Amateur ........... 97,587 116,629 116,102 Vacuum (non-receiving).  $8,420,000  $12,110,000  $10,580,000
Citizens Radio ....... 674 1,767 1,788 Gas or vapor ........ $2,620,000 $3,150,000 $2,950,000
Disaster ............ 22 80 80 Phototubes ......... $270,000 $480,000 $570,000
Experimental ........ 442 282 519 Magnetrons and velocity
Common carrier ...... 834 1,026 1,032 modulation tubes ...  $3,740,000 $9,830,000 $8,500,000

p—provisional; r—revised; e—estimated
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INDUSTRY REPORT

electronics—JANUARY ¢ 1953

John Q. Meets the Transistor

Raytheon announces mass
availability of junction types;
RCA shows uses

THE YEAR 1952 ended with a flour-
ish, electronically speaking, as the
word transistor became public prop-
erty.

Raytheon announced availability
in large numbers of junction types
and RCA demonstrated practical
applications. Cornell University in-
troduced a course in transistors for
electrical engineering students, and
amateur George Rose, K2AH, made
three contacts on 2-meter phone
using a transistor transmitter
(could be call this a transmister?).

It is significant to note that these
announcements came in the third
year of existence of practical semi-
conductor amplifying devices.

» A First—From the industry's
standpoint, Raytheon’s announce-

ment probably created the most
stir. Junction transistors, hitherto
available only in sample lots from
pilot runs, were suddenly available
for mass application, and at reason-
able cost.

First to take advantage of Ray-
theon’s $750,000 transistor produc-
tion facilities were hearing aid
manufacturers who were willing to
accept higher initial cost to offer
greater operating economy. Battery
costs for subminiature tube hearing
aids run between $30 and $50 per
year, while the transistor hearing
aid might require $5 to $10 worth
of 13-volt cells.

» Circus—Adaptability of transis-
tors to other practical applications
was demonstrated by RCA in a
showing of experimental transistor-
ized entertainment and industrial
devices. An automobile radio op-
erated directly from the 6-volt car
battery, without vibrators or other

In this four-transistor audio amplifier
pnp and npn types are combined to
provide transformerless class-B ampli-
fication with direct coupling to loud-
speaker voice coil

voltage stepup devices. Power taken
from the battery for a half-watt
output is less than that required to
light two pilot lights for the dial.
A good-quality audio amplifier
was shown that used only junction

ELECTRONIGRAPHS —A Year-End Glance at Electronics Industry Figures
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{SOURCE: RTMA)
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INDUSTRY REPORT—Continued

*

Thirty-six transistors perform all the

functions in this 5-inch battery-
powered tv set, except for c-r tube

transistors and no transformers.
Four junction transistors in a cir-
cuit using ‘complementary sym-
metry’, for which there is no
vacuum-tube analogy, automatically
transform signal to push-pull and
provide class-B amplification and
impedance transformation for di-
rect coupling to a 15-ohm voice coil.

A transistor-operated 6-note toy
organ was demonstrated that plays
through any conventional a-m
radio. A single broadcast-band os-
cillator is quenched at different
audio frequencies to obtain the de-
sired notes in the receiver. A single-
transistor phono oscillator smaller
than a package of cigarettes was

also shown that had a self-contained
power source capable of powering
the oscillator for 3,000 hours.

The application that created most
public interest was a portable tv
receiver in which the only electron
tube was a 5-inch picture tube.
Thirty-six transistors performed
the rest of the functions in the set
and self-contained batteries pro-
vided the necessary power. This set
was, however, demonstrated to show
what could be done—bhattery life is
prohibitively short.

Petroleum Radio Service
Continues Uptrend

GEOPHYSICAL explorers for oil
began early to use radio communi-
cations techniques. They are in-
clined to smile and remark wistfully
that their use of frequencies ante-
dates both the old Federal Radio
Commission and its successor, the
Federal Communications Commis-
sion.

With the formalizing of the Pe-
troleum Radio Service by FCC in
1949, a growth to 10,000 stations
wag forecast. There are now 20,000
stations and applications are com-
ing in at the rate of 5,000 a year.

» I'igures—At present, Region 4
of the National Petroleum Radio
Frequency Co-ordinating Associa-

ELECTRONIGRAPHS Continued

GROWTH OF PETROLEUM
RADIO BANDS
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tion, comprising Texas, Louisiana,
Arkansas and Mississippi, is the
most active.

Figures showing the upswing of
communications are plotted in the
graph. [t is apparent that channels
alloted to 48 mec are in greatest de-
mand at present, with future ex-
pansion here probable. Experiments
now in progress show that it is
possible to operate equipment satis-
factorily in half the bandwidth as-

{Continued on page 8)
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550 TO 3800 MEGACYCLES
with Sylvania 6BM6 Broadband
Tunable KLYSTRONS

Sylvania now offers 4 different Klystron types, designed for external cavity
resonators covering a frequency range from 550 to 6500 megacycles.

Types 6BM6 and 6BL6 are designed for CW applications, while types
5836 and 5837 may also be used in pulse modulated oscillation.

Sylvania Klystrons provide continuous tunable output over wide ranges
of the micro-wave spectrum. New illustrated catalog gives complete specifi-
cations. Mail the coupon for your copy now.

We also welcome your inquiries regarding the designing of cavities for
various types of circuits.

fL &

200 T

- -
o (7]
(=] (-]
|
|

POWER OQUTPUT (MILLIWATTS)
v
-]

Typical Power Output vs. Frequency Characteristics

¥

For Type 6BM6

RESONATOR
MODE VOLTAGE
1% 325 VOLTS
2% 300 VOLTS

3

N

1000

ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT; FLUO-

2000
FREQUENCY (MEGACYCLES)

3000

Sylvania Electric Products Inc.
Dept. 3E-1001, 174C Broadway
New York 19, N. Y,

Street

RESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

ELECTRONICS — January, 1953
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gsigned each channel by FCC.
Although halving the channel width
does not automatically produce
quite twice the station potential, it
does permit continued healthy
growth in this mobile two-way
radio band.

Electronics Gains In
Business-Machine Field

More office equipment
companies adopt electronics
as applications increase

ALL-ELECTRONIC offices may be far
in the future but the business-ma-
chine industry is getting ready now
for this multi-million dollar market
of the future.

Although business-machine man-
ufacturers have been moving into
the field for some years, the trend
last year was accelerated. Most re-
cent entrants are National Cash
Register, which recently acquired
control of Computer Research
Corp., and the Friden Calculating
Machine Company, which now con-
trols Computyper Corp. Nearly ev-
ery major business-machine manu-
facturer now has an electronic divi-
sion.

IBM, one of the largest compa-
nies in the field, is producing elec-

IBM
Over 1,000 of the
machines are now used in business
offices in the U. S.

Electronic calculator made by
has 1,400 tubes.

tronic machines for business use in
greater volume. In addition to the
machine pictured, more than 100 of
its electronic card-programmed
calculators are now used in busi-
ness applications.

» Business Show—Growing impor-
tance of electronics in the business-
machine field was apparent at the
recent National Business Show in
New York, where a wide variety of
electronic items were on display.
Among them was an electronic
sorter which sorts alphabetically
and numerically at a speed of 800
cards a minute by means of a photo-
electric cell that reads the punched

card values.

Also on display was a device that
integrates the operations of an elec-
tric typewriter and a calculating
machine so that the calculating re-
sults are automatically recorded by
the typewriter at the rate of ten
characters per second.

» Business Trends—The recent
Office Management Conference in
New York City also showed the in-
creasing potential of electronies for
business. One full day of the two-
day meeting was devoted to elec-
tronics in office management. Topics
discussed ranged from an evalua-
tion of present electronic computers
for use in business to an analysis of
what the smaller office can do now
to be ready for the shift to elec-
tronies,

Vehicular Radio Group
Ponders Expansion

Channel splitting and systems
co-ordination seen as solution
to present overcrowding

SoME 250 engineers of the IRE
group on vehicular communica-
ticns met in Washington early in
December to discuss, in particu-

{Continued on page 10)
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"THE MOST EFFECTIVE CAPACITORS

FOR R-F NOISE SUPPRESSION. ..
T |

...are the

NEW
SPRAGUE

'THRU-PASS

L__CIIPIICITORS‘

INSERTION LOSS IN DB

L7

01 02 0304 060810 ! 3 W4 880 2

HRU-PASS CAPACITORS are a new Sprague
development for use in radio interference reduc-
tion in communication and radar equipment.

e Thru-Pass Capacitors not only reduce to a negli-
gible value the effect of external connection inductance
to a capacitor but they also have a minimum length of
internal path for radio interference currents. Their per-
Jormance is closer to that of a theoretically ideal capacitor
than that of any other paper capacitor!

e Electrically, Thru-Pass Capacitors are three-termi-
nal feed-thru devices which are connected in a circuit
in a manner similar to a low pass filter; the tab or lead
terminals are connected in series with the circuit being
filtered while the case is grounded.

e The threaded-neck mounting on Type 102P and
103P Subminiature Thru-Pass Capacitors is designed
to give a firm metallic contact with the mounting sur-
face over a closed path encircling the feed-thru conduc-
tor and to eliminate unwanted contact resistance so
that the theoretical effectiveness of these new units is
realized in practice. The milled flats on the threads
help ensure vibration-proof mounting since the capac-
itors cannot rotate if mounted in a flatted opening
instead of the usual circular hole.

e Type 102P and 103P Capacitors are all hermeti-
cally encased. Glass-to-metal solder-seal terminals are

=
| A ..@"
e

4 600 1000
FREQWEBNCY IN MCS

Typical Insertion Loss Cwrves

employed in order to assure positive protection against
severe atmospheric conditions.

e Both types are impregnated with Vitamin Q,
Sprague’s exclusive inert synthetic impregnaant, in or-
der to provide maximum insulation resisiance and
minimum capacitance change with temperature. Type
102P units are processed for -55°C to +85°C opera-
tion while Type 103P units kave their top operating
temperature extended to +125°C.

e Engineering Bulletin 215 gives full details and
standard ratings. Write on your business letterhead
for your copy to Sprague Electric Co., 35 Marshall St.,
North Adams, Massachusetts.

TYPES 162P aND 103P 5 AMPERE THRU-PASS CAPACITORS
SHOWING CHOICE OF LEAD OR TAB TERMIMNALS

WORLD’S LARGEST CAPACITOR MANUFACTURER

EXPORT DIVISION: CABLE SPREXDIV, NORTH ADAMS, MASS.

"THRU-PASS" AND VITAMIN "2Q" .ARE SPRAGWUE TRADEMARKS.

ELECTRONICS — January, 1953
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lar, band crowding. They received
a summation of the results of
tests culminating in those con-
ducted by the Joint Technical Ad-
visory Committee at Syracuse,
N. Y. during late October. From
this information JTAC will pro-
pose new standards to FCC, by
whom it had been asked for rec-
ommendations.

It is expected that the JTAC re-
port will be issued during Feb-
ruary or March, but that FCC will
probably not take immediate ac-
tion on it. Instead, as each service
in the mobile field encounters in-
tolerable interference, it can come
to FCC and ask for relief under
the new plan. In this way, the
burden of choice is put upon the
user.

» Big Business—Keynote speaker
at the Washington meeting was
W. R. G. Baker of GE, who esti-
mated two-way radio as a $34 mil-
lion business that will grow to
$50 million a year by 1962. Other
engineers think the present figure,
undoubtedly based on FCC au-
thorization, is a little high and
that the true gross is between $25
and $30 million. They point out
that applicants usually ask for
more than the immediately re-
quired number of mobile authori-
zations and FCC customarily hon-
ors this blank check to save future
bookkeeping when all equipment

finally comes into full-scale opera-
tion. But there is no quibbling re-
garding the health of mobile radio
or doubts as to its future.

» Techniques — Increased engi-
neering knowhow has made it pos-
sible to split present FCC-assigned
channels in half. While, for vari-
ous abstruse technical reasons,
splitting doesn’t double the total
number of channels, it helps.

In some very crowded areas, it
may be necessary for licensees to
get together and establish a com-
mon transmitting point (in much
the manner that television broad-
casters use the Empire State
tower) to cut down interchannel
interference at the mobile re-
ceiver. Fixed receivers to pick up
the mobile transmitters will have
to be spotted around the working
area. Wire lines will bring the
strongest mobile signal for each
user into his operating room. A
further advantage to this scheme
will be the fact that each mobile
transmitter will need only two or
three watts of power.

Communications Center
Goes Underground

COMMUNICATIONS center designed
to resist atomic attack, located in-
side Raven Rock Mountain, about

ELECTRONIGRAPHS Continued

5 miles East of Fort Ritchie, Md.,
is being completed by the U. S.
A half million cubic yards of
hardest rock was blasted out for
the equivalent of a 3-story com-
munications building. Five micro-
wave stations will tie the “Ritchie
Project” into signal facilities of
Army, Navy and Air Force al-
ready constructed in the Washing-
ton, D. C., area.

Theater Television

Moves Ahead

Equipment sales were down last
year but the outlook for 1953
is bright

DESPITE a decline in sales last year,
theater television equipment rep-
resented an important and grow-
ing business for electronic manu-
facturers. About 40 systems were
sold last year compared to 1951
sales of near 50 units. In 1950,
less than 12 units were installed.
Even these small unit sales repre-
sented substantial dollar volume
for electronic manufacturers. The
average price for the equipment
is between $15,000 and $20,000.
With about 100 systems now in-
stalled, the theater tv equipment

{Continued on page 14)
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Choose CENTRAL/

America’s widest line of components
that meet military specifications

CENTRALAB MODEL 2 VARIABLE RESISTORS

There’s no prior contract approval or waivers required if you specify Centralab’s

Model 2 variable resistors on your next military order. They meet JAN R94,

characteristic U requirements. Two types available — RV2A and RV2B — plain

or with attached switches. Ratings from 2000 ohms to one megohm. For com-

plete engineering data, check Bulletin No. 42-85 in coupon below.

Model 1, miniature variable resistors
...no bigger than a dime . . . available
in Standard or Hi-torque types. Either
with or without on-off switch. Also
available with slot — front or rear —
for screw-driver adjustment. Hi-torque
units hold settings under conditions of
vibration or shock. For complete data
check No. 42-158 in coupon below.

For miniature switches — specify Centra-
lab’s Series 20 with Steatite or Phenolic
sections. Steatite is Grade L5. Meets
JAN 1-8 specs. Phenolic sections conform
to JAN P-13 . . . Grade LTSE4. Avail-
able in 2 to 11 positions with stops, or
12 positions, continuous rotation—single
or multiple sections—with or without
attached on-off switch. Check No. 42-156.

WWW.americanradiohistorv.com

Centralab’s Medium-Duty Power Switches. Use for R. F.
or 110-115 V, application . . . 7V amps. Voltage break-
down to ground — 3000 volts — RMS 60 cycles. Avail-
able with Grade L5 (JAN I.8) Steatite sections —
shorting or non-shorting contacts. Models in 1, 2 or 3
poles, 18 contacts per section with adjustable stops, can
be furnished up to 20 sections per shaft. Contacts and
collector rings are coin silver. For complete data, check
No. 42-136 in coupon.




Centralab’s Type 850 high voltage ceramic
capacitors are especially designed for high
voltage, high frequency circuits. Centralab’s
Type 950 high accuracy ceramic capacitors
are especially developed for exacting elec-
tronic applications. Check bulletin No.'s 42-
102 and 42-123.

Ceramic Disc Hi-Kap Capacitors hold thickness
to a minimum . . . have very high capacity

in extremely small size. Use in h.f. circuits
for bypass and coupling. Ceramic body as-

sures low inductance. Other characteristics—
humidity resistance, power factor, etc. —
similar to BC Tubulars, Bulletin No. 42-4R.

=
_rs

Centralab’s New Eyelet-Mounted Feed-Through
Ceramic Capacitors are smallest available,
They meet applicable portions of JAN-C-20A
specifications. Capacities range from 10 to
3000 mmf ...the widest range on the market.
Voltage rating. 500 V.D.C.W. Check No.
EP-15 in coupon.

®
A Division of Globe-Union Inc.
MILWAUKEE

900 EAST KEEFE AVENUE °

TC (Temperature Compensating) Tubulars —
No prior contract approval or waiver neces-
sary. Meet JAN-C-20A requirements. Type
TCZ shows no capacitance change over wide
range of temperature, Type TCN has special
ceramic body to vary capacitance according
to temperature. Bulletin No. 42-18.

Something new in miniature ceramic capaci-
tors! These “button types” are available in
5 different styles. Used for bypassing in low-
power, high-frequency applications where
small size, low inductance and light weight
are essential. Check Bulletin No. 42-122 in
coupon for more information.

New Sub-miniature Model Ill Ampec —a full
three-stage speech amplifier of remarkably
small dimensions approximately 15" x
%" x '%," (barely larger than a postage
st.lmp’) Excellent for microphone pream-
plifiers and similar applications. Check No.
42-130 on coupon for complete information.

r------------------------------------------------------

Company.

Address.

City.....

MWW americanradiohisto om

BC {(Bypass Coupling) Tubulars — Recom-
mended for bypass coupling. Well suited to
general circuit use. Centralab’s own Ceramic
X body provides imperviousness to moisture
and low power factor. Easily withstands
temperatures normally encountered in most
electronic equipment. Bulletin No. 42-3,

Centralab Ceramic Trimmers meet applicable
portions of JAN-C-81. Very small size.Screw
driver adjustment over full capacity range
(180° rotation). Maintain stability in any
position and under vibration. Spring pres-
sure contact for rotor and stator. Bulletin
No. 42-101

Centralab standard and custom-molded Steatite
ceramics plain or metallized . .. fully comply
with JAN I-8. Steatite is Grade L5 for mil-
itary use. Characteristics — high dielectric
strength, low loss at high frequencies, high
mechanical strength. For data on standard
parts or custom molding, check No. 720.

Please send me Technical Bulletins as marked
[ 4285 [ 42158 [ 42156 [ 42136 [ 42102 [ 42123 [] 4218
[J 423 [ 42.4R  [] 429122

[ 42101 [J EP-15 [J 42-130 [ 720
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market has only been scratched.
There are more than 18,000 thea-
ters in the U. S. Some theater tv
proponents estimate that 10,000
theaters will be equipped within
the next 5 years, representing an
equipment sales volume of nearly
$200 million. This year sales of at
least 100 units are expected.

» Equipment—Instantaneous and
delayed film are the two types of
equipment that make up the 100
systems now in use. Largest sales
volume has been done with instan-
taneous systems. Only eight film
systems have been installed. Gen-
eral Precision Laboratories, a
leading manufacturer of film
equipment, has discontinued pro-
duction for theater tv use. The
company is now concentrating on
instantaneous equipment exclu-
sively. They found that film sys-
tems were too costly for the aver-
age theater owner ($30,000.) and
were too bulky for easy installa-
tion.

A new type of instantaneous
theater tv equipment called Eido-
phor, introduced by Twentieth
Century Fox in recent months,
may be the successor to film sys-
tems. It will be competitive in
price with present instantaneous
units and is adapted for CBS color
television. Although no sales have
been made as vet, it is reported

that production of 500 units is

planned for this year.

» Manufacturers — Three compa-
nies are producing and installing
theater tv equipment at the pres-
ent time: RCA, General Precision
Laboratories and Trad Television
Corp. RCA has sold about 75 per-
cent of all units installed to date.
General Precision and Trad follow
in that order. General Electric
will become the fourth company
in the field when it begins produc-
tion of Eidophor equipment for
Twentieth Century Fox. Other
electronic manufacturers are
working on theater tv systems but
have not vet announced definite
production plans.

» I'uture—Theater tv manufac-
turers agree that the outcome of
current FCC hearings on exclusive
channels for theater tv will have
a profound effect on overall devel-
opment of the field. But they do
not see any great immediate effect
on equipment sales. They are more
concerned with theater tv pro-
grams, which have been few and
far between. Such programming
has made many theater owners
reluctant to buy equipment.

Manufacturers are optimistic
about future program schedules
for theater tv. At least 12 pro-
grams have already been sched-
uled for 1953.

ELECTRONIGRAPHS Continued

Communications Firms
Expand Facilities

Companies sold more stocks
and bonds in 1952 to buy new
plants and equipment

EXPANSION that took place in 1952
and is continuing this year in the
communications industry is indi-
cated by new corporate securities
that were offered for cash sale in
the first 9 months of last vear. Es-
timated gross proceeds from such
offerings made by the end of Sep-
tember (latest reported month)
were expected to total over $651
million, topping full year proceeds
in 1951,

As shown in the chart, last year’s
volume of security offerings by the
communications industry reached
the highest point since 1948. It re-
flected the continuing need for ex-
ternal financing by communications
companies to carry out substantial
capital expansion programs.

» Expansion—Proposed uses of
estimated net proceeds from the of-
ferings in 1952 was almost entirely
for plant and equipment. Out of
the total estimated net proceeds of
$645 million, communications com-
panies planned to use more than

(Continued on page 16)
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SHOCK » VIBRATION

Builder Claims Smooth
Performance and Quiet
Operation thru the
use of Barrymounts
in Dehydrator

The 2-way protection given by Barry-
mounts is applied in AUTO-DRYAIRE®
dehydrators as a design feature of
these automatic pressurizing units for
high-frequency transmission lines.

In this service, Type C-2000 Barry-
mounts prevent transmission of air-
compressor vibration to the supporting
surface. They also cushion the mounted
apparatus to protect active parts, pip-
ing, and controls within the dehydrator
from external shock and vibration.

The maker of AUTO-DRYAIRE®,
Communication Products Company, Inc.
of Marlboro, N. J., states: "We have
used Barry Isolators for several years.
The excellent service they have ren-
dered in our equipment is the primary
reason for their continued use.”

Type 2000 Barrymount

Barry “cup” mounts are satisfying
a wide variety of needs in industrial,
mobile, and marine service. Ask our
Field Engineering Department for help
with YOUR vibration problems. FREE
CATALOG 504-B tells about these and
other vibration isolators.

Miniaturized
Vibration Isolators
Help Cut Space
and Weight in
Fuel-Gauge Power Unit

70% size reduction and 50% weight
reduction — with no loss of perform-
ance — is the effective miniaturization
obtained in the new Minneapolis-
Honeywell aircraft-fuel-gauge power
unit. Miniature, air-damped Barry-
mounts, Type 6465, helped M-H
engineers in this achievement.

These vibration isolators, in which size
and weight have been cut while oper-
ating characteristics have been main-
tained, will help you redesign for
miniaturization.

Check these useful features of minia-
turized Barrymounts.

Light weight — only 5/16 ounce each.
Small size — 1” diameter 11/32” loaded
height. :
Resonant frequency — 9 cps
Transmissibility at resonance — 3
Wide load range — 0.1-3 pounds

4 different styles available — for plate
or stand-off mounting.

Write for data sheets 605 and 606 giv-
ing details of dimensions and load
ratings.

FREE CATALOGS

® 523-A — Air-domped Basrymounts
for aircraft service; also mounting
bases and instrument mountings,

® 509-A — ALL-METL .Barrymounts
and mounting bases for unusval air-
borne applications,

® 504.B — Shock mounts and vibro-
tion isolators for marine, mobile,
and industrial uses,

® 607 — How to cut maintenance
costs by using Barrymounts with
punch presses.

wBARRY e~

707 PLEASANT ST, WATERTOWN 72, MASSACHUSETTS

SALES  REPRESENTATIVES IN
Aflaato Chicago Cleveland Daflas Dayton Detraif Los Amgeles Minseapolis New York Philadelphia
Phoenix Rochester . S¢. Louis Smn Fromcizca  Seattle  Toromto Wutﬁnghn

Want more information? Use post card on last page.
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COMMUNICATIONS INDUSTRY
SECURITY OFFERINGS CLIMB
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$638 million in this manner. A total
of $3.8 million was to be used for
working capital. The remainder,
which amounted to less than $5 mil-
lion, was to be set aside for retire-
ment of debts, preferred stocks and
other purposes.

» Securities—Bonds were the pre-
dominant type of security offered
for cash sale during the first 9
months of 1952 by communications
companies. About $607 million out
of total security offerings of $651
million were of this type. The re-
maining volume of $42 million was
split equally between preferred and

common stock sales.

Bond offerings have been pre-
dominant in the communications in-
dustry since World War II. In fact,
most corporate offerings by all in-
dustry groups are made in bonds.
Two reasons for this are: taxes are

less on bonds; less money needs to
be paid out on them before invest-
ment of the offering’s proceeds be-
gin to pay off. It is expected that
future security offerings by the
communications industry will be
largely in bonds for these reasons.

Television Sales Boom in Canada

Cumulative sales total $80 mil-
lion as broadcasting begins
above the border

SCHEDULED television broadcasting
in both Toronto and Montreal has
given new impetus to retail sales
of tv receivers in Canada and
their manufacture is now well es-
tablished in the dominion.

Cumulative retail sales total $80
million, representing 172,000 sets;
92,800 sets were sold during the
first ten months of 1952.

» Set Makers —Twenty-two Cana-
dian set manufacturers are active
in the field, many of them subsidi-
aries of U. S. concerns. Several
European firms, mostly British,
are also represented.
Importation of sets from the
states, formerly a big factor in
Canadian televiewing, is expected

ELECTRONIGRAPHS Continued

to decline proportionately as pro-
tective tariffs encourage Canadian
set manufacturers. Set production
is restricted somewhat by a short-
age of cathode-ray tubes.

» Market—The tv receiver market
is expected to expand even further
as more Canadian stations go on
the air. Thus far, 40 percent of
set sales have been in the Toronto-
Hamilton area and 28 percent in
the Montreal area. Remaining
sales have been largely in the
Windsor area and on the Niagara
peninsular, where reception is
from U. S. stations.

Canadian Broadcasting Corpo-
ration plans include stations in
Ottawa, Halifax, Winnipeg and
Vancouver. However, the CBC has
recently announced that privately-
owned stations will be permitted
in cities where no CBC outlet is
contemplated. A good deal of

{Continued on page 18)
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= Precision
Decade Resistors

* Either three, four or
five decades are avail-
able 1n welded aluminum
cabinets

* IIigh basic accuracy —
+0.059, for all decades ex-
cept +0.5% for the 0.1-ohm
decade, and +0.15%, for the
1-ohm decude

* Excellent stabilily of calibration —
mica cards and special phenolic forms
are shaped and heat treated to mininise
aging effects — temperature coefficient of
resistance 1s less than 0.0029, per degree C..
at room lemperature; slightly higher for the
0.1-0hm decade

For use as variable laboratory

resistance standards, in arms of a-c
and d-c bridges, as dummy loads and
almost anywhere electrical measurements are
made, a variety of G-R precision decade resistors

* Low residual impedance — less than 0.003 olim are available.

per decade at dc; 0.04 ohm at 1 Mc. Zero induct-

ance per decade is 0.10 microhenry. Fffective shunt These boxes have very high accuracy, low
capacitance varies from 10 to 45 micromicrofarads residual impedance, excellent stability and good frequency
depending on combinations of decades in use characteristics from zero to several hundred kilocycles.

* Excellent frequency characteristic permits use up to
several hundred kilocycles

* Excellent mechanical and electrical shielding provided The individual decades of the Type 1432
by welded aluminum cases boxes are ideal for assembly into production

, . . test instruments, laboratory apparatus and
« TYPE 1432 DECADE RESISTORS in ten sizes custom-built equipment. T%ese Type 510-D

wilh resistance ranges from 0 to 111 ohms in 0.1-ohm Resistance Units are available in ranges
steps, to 1,111,100 ohms in steps of 10 ohims. PRICES: from I ohm to 1,000,000 ohms, maximum, |
356 to $133 at prices from $7.50 to $40.00, each.

Type 670-F Compensated Decade Resistor . . .
$14.00

This unit is used when even the very
low inductance of the Type 1432
Decade Resistors is too large. This
decade resistor is valuable wher-

ever non-reactive increments in g
resistance are required, as
tuned-circuit substitution

measurements and variable re- %
sistance elements in antenna

"N GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts

* Inductance remains constant within 0.1
microhenry ab any resistance setting

&k Resistance increments are correct within +0.19,
for 10-ohm steps;, +0.25%, for 1-ohm steps, and
+19%, for 0.1-ohm steps

* Temperature coefficient is less than .002% per
degree C. at room lemperatures

* Resistance range is 0 to 111 ohms in steps of 0.1 ohm

90 West St., new York 6 + 920 S. Michigan Ave., cwicaco s + 1000 N. Seward St., 10s aNGeLes*as
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pressure is being exerted on the
CBC to allow operation of pri-
vately-owned stations in competi-
tion with CBC outlets.

Canadian tv station building
may affect favorably sales of re-
ceivers in American towns near
the border not now adequately
served by U. S. stations.

» Problems — Cathode-ray tubes
and tuners are not yet made in
appreciable quantities in Canada.
Tariff on these components adds
materially to Canadian tv set
prices. Assembly costs, too, are

higher and smaller production
runs have also served to increase
unit costs.

In Toronto costly modifications
are necessary to make tv receivers
run satisfactorily on 25-cycle cur-
rent.

In Montreal, a bilingual popula-
tion demands programs in both
French and English, with accom-
panying time-sharing difficulties.

Rediffusion, a wired television
system operating in Montreal, is
also a factor in development of
broadcast television.

More New Television Stations On Air

Honolulu, Austin, Colorado
Springs, El Paso, Roanoke,
and Spokane debut

LAST two months of 1952 saw a
flurry of new vhf tv stations go on
the air, expanding the market for
television receivers. Activity was
also evident in the uhf tv field.
Following the debut of KDUB-
TV in Lubbock, Texas (ELECTRON-
Ics, p. 10, Dec.) KONA, channel
11 in Honolulu, took to the air. The
transmitter went by air to the is-
land. It began operating on Novem-
ber 17. Then Austin’s KTBC-TV,
channel 7, went on the air Thanks-

ELECTRONIGRAPHS

giving Day, followed on December
1 by another new tv station in Hon-
olulu, KGMB-TV channel 9. Less
than one week later KKTV, chan-
nel 11, in Colorado Springs, made
its air debut. The station made
record time in getting on the air
despite the fact that it had to build
a second transmitter building after
its ¢p was issued, to comply with
FCC requirements.

On December 4, KROD-TV in EI
Paso began tests. WSLS-TV in
Roanoke and Spokane’s KHQ-TV
began regular programming on
December 11 and 15 respectively.

» Market Status — Speed with

Continued

which new tv cp grantees went on
the air did not catch television re-
ceiver manufacturers napping.
Set sales estimates for the six
new markets seem to indicate that
they were far ahead of the game.
In Austin, for example, it is esti-
mated that between 12,000 and
15,000 sets were in the area on
December 1, just 4 days after the
station went on the air. NBC esti-
mated that on November 1, there
were just 4,000 receivers in Aus-
tin.

Reliable set estimates for Hono-
Iulu have been difficult to get even
for tv station representatives but
educated guesses set the figure be-
tween 3,000 and 5,000 as of Decem-
ber 1. It is reported that both sta-
tions are completely covering the
city so that sets in use are expected
to increase rapidly.

Set estimates for El Paso; Roa-
noke and Spokane were 8,000;
26,000 and 6,000 respectively when
the stations began operations in
December.

Set makers were also ready for
KKTV’s debut in Colorado Springs.
There were from 1,500 to 2,000 sets
in the area long before a cp was
granted to the station. Manufac-
turers had begun selling sets there
when Denver stations went on the
air. As of December 8, it was esti-
mated that 10,000 sets were in

(Continued on page 20)
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SPEEDS UP PRODUCTION
REDUCES COSTS
IMPROVES QUALITY

INDUCTION SOLDERING UNIT
MODEL PM1

for soldering small metal parts
and assemblies

The Marion Model PMI1 Induction Hecting Unils, pictured
above, are in service at the Clyde, New York, plant of the General
Electric Company.

Germanium diodes, diffused junction rectifiers and transistors are
manufactured at the Clyde plant and the Model PM1 Induction Heater
plays an important role in a sub-assembly operation on the whisker
diode line. A very small pellet of germanium metal is soldered to the
end of a nickel pin and the Induction Heater is used to elevate the
temperature to the desired value.

This Marion low cost, low powered, portable Induction Soldering Unit (Model PM1) simplifies,
improves and speeds up the production of magnet assemblies, relay armatures, connectors,
capacitors, transformer cans, germanium diode assemblies and other parts and assemblies
in the manufacture of electrical and electronic components. In addition, the Marion PM1
Induction Soldering Unit has many applications in other fields such as jewelry, watches, toys,
automotive parts, household fixtures, etc. Wherever the application of intense heat to small
units is required chances are that it can be done better, faster and easier with this Marion Unit.

The unit was originally designed and has been used successfully for many years by Marion
in the true glass-to-metal sealing of Ruggedized and other hermetically sealed instruments.

SPECIFICATIONS
Power Supply: 115 volts, 60 cycles Power: 775 watts at full power output, 100 watts standby.
Size: 15%" x 215" x 15" The entire unit is rigidly assembled and mounted to prevent
Mounting: Standard relay rack cabinet arc-over and failure of components. It easily meets latest
Weight: 150 pounds F.C.C. requirements on radiation.

—

B\ @ =

s K“\"‘,’—\:{\v. r:‘L ?
J) marion mefers
A

Reg. U.S. Pat. OfF.

MANUFACTURERS OF RUGGEDIZED, HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS
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INDUSTRY REPORT—Continued

KKTV’s area, which includes Pu-
eblo as well as Colorado Springs.

» UHF Status—The uhf tv station
picture brightened in December
when GE made its first shipment of
a uhf transmitter, a 100 watt unit,
to WKAB-TV in Mobile. Delivery of
the antenna, however, was not ex-
pected until January.

WHUDM, the uhf station in Read-
ing, was also awaiting delivery of
equipment. It reported that one of
the chief reason’s for delay in uhf
operations was a shortage of wave-
guides. Vendors were reported to
be unable to supply the much
needed equipment in the volume and
at the time needed.

1951
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CANADA gained but Western Europe lost as . . .

Component Imports Rose In 1952

Totals for first 8 months topped

1951 figures as Canada
increased U. S. trade

RADIO-TV apparatus and parts im-
ports to the U. S. reached a total
of $4,161,366 by the end of August
last year (latest reported month)
compared to $4,066,891 for the same
period in 1951. As shown in the
charts, only Canadian imports in-
creased substantially during the
period. Other countries lost.

Volume of U. S. imports of radio-
tv apparatus and parts by country
of origin during the first 8 months
of 1952 were: Canada, $3,371,125;
United Kingdom, $463,333; Nether-
lands, $88,476; West Germany, $25,-
263. In 1951, for the same period,
the totals of leading countries were:
France, $1,256,903; Canada, $847,-
436; United Kingdom, $753,515;
West Germany, $566,103.

» Gain—Canada increased her vol-
ume of radio-tv apparatus and

20

parts exports to the U. S. by almost
400 percent over 1951 totals. Her
volume was larger than all other
countries combined. It represented
85 percent of total radio-tv imports
for the period.

Most of the expanded volume of
radio-tv imports from Canada is
attributed to the increasing num-
ber of U. S. electronic equipment
manufacturers who have opened
branch plants in the Dominion. The
general overall expansion of the
country as well as the rising
amount of U. S. investment capital
that is going to Canada have also
contributed to the rise.

» Qutlook—With the upswing in
business experienced by all seg-
ments of the industry in the last
quarter of 1952, it is expected that
final radio-tv apparatus and parts
import totals will show a substan-
tial increase over 1951’s volume.
However, it is considered unlikely
that the totals for countries of
Western Europe will change appre-
ciably.
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Financial Roundup

REFLECTIONS of the slump in radio
and tv sales that took place in
early 1952 are apparent in the
latest income statements released
by companies in the field. Con-
tinued expansion of the industry
is evident, however, in the stock
offerings and filings that were
made.

» Profits—For most of the follow-
ing companies, net profits for the
first 9 months of 1952 were lower
when compared to those of the
same period in 1951:

Company 1952 1951
Admiral. .. ....... . $3,741,107 $5,400,156
American Cable & Radio 445,055 1,024,506
American ’henolic.. . 922,803% 631.356%*
AT &T............ 264,846,327 243,308,956
CBS............... 3,807,101 3,532,666
General Cable....... 3,618,480 3,679,997
Hallicrafters. . ... ... 378,460*%  678,946%*
Hoffman. .......... 994,282 —126,957
Motorola. 4,079,262 5,327,442
Philco. ... ... 6,073,000 7,963,000
Standard Coil....... 1,963,945 1,164,957
Stewart Warner.. ... 2,828,306 3,056,754
Stromberg Carlson .. 779,614 158,921
Tung-Sol Electric.. . . 1,288,324 1,524,628
‘Webster-Chicago. . . —607,118 68,739
Westinghouse .. .. ... 48,741,000 42,757,000
Zenith............ . 2,576,212 2,689,630

* Adjusted to reflect retroactive aspects of 1951
Revenue Act.
** [iscal year ending August 31, 1952,

» Stocks Offered—Standard Tung-
sten offered publicly 284,499
shares of common stock (par 10
cents) at $1 per share “as a specu-
lation”. Net proceeds will be used
to acquire additional properties,
to buy equipment and for working
capital.

Telecomputing Corporation of-
fered 1,000 shares of capital stock
(par $1) at $29 per share (dealers
discount of $1.50 per share). The
issue was quickly sold. Net pro-
ceeds went to W. W. Beman, sell-
ing stockholder.

Standard Coil Products regis-
tered with SEC for an offering of
$5 million of 5 percent convertable
subordinated debentures due Deec.
1, 1967 and 250,000 shares of com-
mon stock. Proceeds will be added
to working capital and used to re-
pay present short term bank loans
of $3 million and to provide addi-
tional working and expansion
capital.

Electronic Devices publicly of-
fered “as a speculation” an issue

(Continued on page 22)
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AN IDEAL COMBINATION

[ ATLAS

ENGINEERING|
TRANSFORMERS
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Atlas Engineering Company, Inc.
of Boston selected Heldor Trans- 1 | -
former Cans and Terminals as ideal »
components for their products . . . \

1

Heldor Transformer components glve
them better quality and consistent uni-

form production. ' manufactured with
Whether your production is m1h ‘

tary or civilian, it will pay you to ,

investigate the time-saving, money- | | '
saving and inventory-reducing fea- m I
tures of HELDOR’s complete pack- .

age . . . transformer cans with com- | |

pression-type hermetic-seal bushings i

pre-assembled in cans. ' CANS & I
Mail specifications of your present |

can and terminal assemblies for a con- ' TE RMI N ALS

vincing, money-saving quotation.
FREE! Fonss | ' |
® for your copy! } | E

Built to Meet |
kﬂlll-l‘-ﬂ SPECIFICATIONS - J
HELDOR MANUFACTURING CORPORATION

HELDOR BUSHING & TERMINAL CO., INC.
225 Belleville Ave. : Bloomfield, N. J.
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INDUSTRY REPORT—Continued

of 3 million shares of common
stock (par 1 cent) at 5 cents a
share. Proceeds will be used to
expand operations and for work-
ing capital.

» Stocks Filed—Electronies and
Nucleonics (no relation to us)
filed with SEC for 1.2 million
shares of common stock (par 1
cent) to be offered at 25 cents per
share. Net proceeds to be used to
expand current operations and for
working capital.

Sightmaster filed with SEC for
5,000 shares of common stock (par
5 cents) to be offered at the mar-
ket (about 44 cents per share).

No general public offering is con-
templated. Proceeds are to go to
M. L. Kaplan, president, who is
the selling stockholder.

Trad Television filed with SEC
for 130,000 shares of common
stock (par 1 cent) to be offered at
the market (approximately 27
cents per share). Proceeds go to
Victor Trad, president who is the
selling stockholder.

General Electronies Distribu-
tors filed with SEC for 1,000
shares of non-voting common
stock offered at $37 per share.
Proceeds to be used for business
operations,

GERMAN V-2 (left) carried its 2,000-lb warheod 250 miles at 3,600 mph;

- multistage rocket gains range when 'Wac Corporal’ in V-2's nose is fired at
top of trajectory (right); intercontinental missiles seem closer today because. . .

Tiny Gyro May Guide Missiles

Available components can fur-
nish essentials of guidance

PILOTLESS supersonic parent mis-
siles, able to make round-trip flights
and launch air-to-ground atomic
missiles at important targets en
route, are seen by Arma Corpora-
tion engineers as entirely possible.
Using miniaturized gyroscopes,
computers and servomechanisms,
the ‘inertial’ guidance system
would be wholly self contained,
dependent upon the earth’s course
through space and impervious to
enemy deception or jamming.

» Pilotless Flight—Aside from
missile applications, programmed

22

flight based upon inertial naviga-
tion is forseen as a means for safe
supersonic flight where the human
pilot’s reaction time is now the lim-
iting factor.

The complete system would weigh
about 200 lbs and require no more

space than a human pilot. In addi-
tion, pilot equipment such as
G-suits, parachutes and oxygen

would be unnecessary.

» Inertial Navigation—The mis-
sile’s flight plan referred to a free
gyroscope could be stored in com-
puters.

With error sensing by acceler-
ometers, the system could be made
continuously self-correcting
through closed-loop servo systems.

www americanradiohistorv com

FCC Tosses Ball to
JTAC On Interference

Government group outlines
five-point program aimed to-
wards spectrum conservation

ANY GI knows the dangers of vol-
unteering. Willing volunteers, the
members of the Joint Technical
Advisory Committee recruited
from Radio and Television Manu-
facturers Association and the In-
stitute of Radio Engineers, have
just learned some of the hard
facts of life from the Federal
Communications Commission.

» How It Started—JTAC’s compre-
hensive report on spectrum utili-
zation, based on present uses and
future needs, was recently pub-
lished by MecGraw-Hill in book
form under the title “Radio Spec-
trum Conservation” ($5). In it,
the Committee points out some
present inefficient practices and
suggests general principles for fu-
ture betterment.

At the same time, RTMA (which
constitutes half of the JTAC com-
bination) has been carrying on a
gentle epistolary feud with FCC,
which thinks all television set
manufacturers should reduce set
radiation interference and start
using the new standard 41.25-mc
intermediate frequency before
more stations and receivers go
into circulation.

» What FCC Wants—Now that the
JTAC report has outlined broad
solutions, including reduction of
all interfering signals from trans-
mitters and receivers, FCC is ask-
ing that specific suggestions with
teeth in them be formulated. It
asks that special attention be
given to these subjects:

(1) Limits be put on useless
but interfering radiations that fall
outside the assigned frequency
bands. (This is to safeguard
broadcasting, aircraft communica-
tions and navigational aides.)

(2) Review technical problems
of reducing radiation from various
non-communications devices (like

(Continued on page 24)
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STEAMSHIPS

AMUSEMENT PARKS AND
RECREATION CENTERS

INTRODUCING THE

AMPEX 4310

e Up to eight hours of uninterrupted performance —
day after day, year after year

e Requires no attention during operation

e Lowest cost per hour

The new AMPEX 450 gives you hours of high-quality back- Model 450 rack-mounted.
ground music delivered at lowest cost per hour of any musical Also aveailablefingporiablelcr conscleamount;
reproduction system. With the AMPEX there are no inter- FEATURES

ruptions, no records to change and no attendants since it needs
no attention during operation. It plays at the touch of a button
and keeps on playing for as long as eight hours without repeti- ® Standard NARTB reels up to 14 inches

tion. Because tape doesn’t lose quality with repeated playings, e Pushbutton controls

music is always scratch-free and pleasant, with less back- ¢ Automatic reverse control available as an accessory
ground noise and distortion. permits full eight hour program without interruption.

The Model 450 is engineered to rigid AMPEX standards and

is capable of deljvering thousands of hours of service with
no breakdowns and minimum maintenance.

For further information, write to Dept. E E ;!
IF YOU PLAN FOR TOMORROW, BUY AN AMPEX TODAY

MAGNETIC RECORDERS

® 50 to 7500-cycle frequency response at 3%, inch tape speed

AMPEX ELECTRIC CORPORATION
934 CHARTER STREET . REDWOOD CITY, CALIF.
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INDUSTRY REPORT—Continued

diathermy, welding apparatus and
high-frequency heaters) to deter-
mine the feasibility of attaining
the limits outlined above.

(3) Review the instrumentation
problem necessary to put over a
national program of spurious radi-
ation control.

(4) Study the procedure and
organizational effort in this field
to find whether additional effort
is needed to co-ordinate interfer-
ence-reduction efforts.

(5) Determine whether action
is needed to co-ordinate “external
performance” of receiver with en-
gineering of service and station
allocations.

» TV Proposal —FCC has already
proposed a change in its tv broad-
cast rules. Inviting industry com-
ment before Jan. 12, 1953, it sug-
gests that all emissions removed
in frequency in excess of 3 mec
above or below the vrespective
channel edge shall be attenuated
no less than 60 db below the visual
transmitter power. In the event of
interference caused to any service,
greater attenuation will be re-
quired. Manufacturers have al-
ready indicated that such suppres-
sion at the transmitter output
terminals can readily be obtained
by harmonic filters.

Parts Industry Set To
Appeal Putnam Action

MANUFACTURERS of radio-tv parts
and tubes prepared through
RTMA to make a joint industry
protest to OPS under appeal pro-
cedures when Roger L. Putnam,
Administrator of the Economic
Stabilization Agency, did not lift
present price lids on radio-tv parts
and tubes (ELECTRONICS, p. 8, Dec.
'52).

RTMA will base the new pro-
test on the points that the OPS
action is not supported by facts,
is contrary to the intent of Con-
gress and the law, and that it is
arbitrary and capricious. The As-
sociation plans to carry the fight
to the courts if the joint appeal
fails.

24

Tubes Speed Magazine Mailing

Highlight of the second annual joint AIEE-IRE-ACM Computer Conference
held in New York, Dec. 10-12 was Eastman Kodak’s multiple-stylus electronic
printer, the electronic portion of which is shown above. Printing capacity is
400 characters per second. Machine is designed for printing magazine and
mailing envelope labels, utility bills and insurance premium notices. Address
labels can be turned out at six hundred per minute

‘Booster’ TV Stations Aborning

Too YOUNG to denote a trend,
booster and satellite tv stations
now operating nevertheless hold
promise for areas too far from
ordinary stations to get decent re-
ception and too sparsely populated
to support local stations.

The FCC has never authorized
such stations commercially, but
two of them are operating experi-
mentally. Applications for two
more are pending. When results
of the experiments are reported,
the Commission will consider
whether commercial operation
should be permitted.

A booster station rebroadcasts
the originating station’s signal on
the same frequency. A satellite
rebroadcasts on a different fre-
quency.

» Operating Now—One satellite is
in Emporium, Pa., owned by Syl-
vania Electric, which operates a
tube plant there. It is KG2XDU,

.
www americanradiohistorv com

radiating 300 watts on uhf chan-
nel 22 (518-524 mec). The company
also has a construction permit for
KG2XEL, to operate on channel 82
(878-884 mc), with 50 watts. Prop-
agation, interference and cover-
age of the two will be compared.
Signals of commercial station
WJAC-TV, Johnstown, Pa., are
rebroadcast.

A 5-watt installation at Law-
renceburg, Tenn., is operated by
WSM-TV, Nashville, as a booster.
Like WSM-TV, it employs channel
4, but it radiates vertically polar-
ized signals while WSM-TV trans-
mits conventional horizontally po-
larized signals. The idea is to
determine whether this technique
will minimize cochannel interfer-
ence which would otherwise occur.

» Future Business—A pending
satellite application was filed
by Howard-Yale Inc.,, of Palm

(Continued on page 26)
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the smallest ... lightest

power supply available!

the AIRPAX “PICK-A-BAC K"'

Model A-1220 vibrator power supply is designed to deliver 15 watts, 150 volts DC, 100 ma, is
filtered to 1% peak ripple, has DC to DC efficiency of approximately 70%. Very small size and
weight are possible because of the high frequency (450 cycle) vibrator. Vibrator and power supply
are hermetically sealed. Vibrator is replaceable, using Dzus snap fasteners for easy removal.
Supply obtainable for 6 or 12 or 26.5 VDC input, on special order any input voltage from 4 to 110
may be used; outputs up to 20 watts and 300 volts can be furnished. Power supply will operate
with a 20% input voltage variation, and under severe vibration and shock. It won't be damaged
by exposure to high humidity or high altitude. Internal temperature rise is 38° C, permitting
maximum external ambient of 75° C, Write for Bulletin A-1220.




INDUSTRY REPORT—Continued

Springs, Cal.,, which seeks to re-
broadcast the signals of Los An-
geles stations, scramble them, and
institute a pay-as-you-look system
in Palm Springs.

Also pending is the booster ap-
plication of WSAZ-TV, Hunting-
ton, W. Va., which proposes a one-
watt station at Williamson, W. Va,,
to pick up and rebroadcast the
mother station’s signals for the
benefit of Williamson residents.
Engineers calculate that one watt,
into a directional antenna, can
serve 7,000-10,000 people in a 5.57-
square mile area.

KGMB-TV in Honolulu plans to
put a satellite tv station in opera-
tion this year.

The FCC has been in no hurry
to authorize boosters and satel-
lites commercially, feeling that
regular stations should be given
time to develop first. However, if
it can be proved that boosters and
satellites don’t create interference
to existing or prospective regular
stations, their chances of getting
approval will be considerably en-
hanced. And if proponents of such
baby stations can satisfy the Com-
mission that they will bring tv to
people who would otherwise get
little or none for years, if ever,
they’'re likely to get favorable
action.

Transistors In Use

Long-distance dialing service in Engle-
wood, N. J., is a Bell Telephone prov-
ing ground for transistor oscillator
equipment. The oscillators are used
to generate electrical signals by called
numbers sent from one central office
to another. Each oscillator unit uses
six transistors
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JAN. 6: N. Y. AIEE, Lecture on
“Storage Devices In High
Speed Digital Computers,”
Engineering Societies Bldg.,
New York, N. Y.

JAN. 6-8: 1953 Surplus Show,
Hotel Statler, New York,

Y

N. Y.

JAN. 8-9: AIEE, IRE, Sympo-
sium on Industrial Applica-
tions of Automatic Computing
Equipment, Midwest Research
Institute, Kansas City, Mo.

Jan. 14-16, 1953: Joint AIEE-
IRE Conference on High Fre-
quency Measurement, Wash-
ington, D. C.

JAN, 16: Mica
American Ceramic
Oscar's  Restaurant,
York, N. Y.

JAN. 19-23: ATEE Winter Mect-
ing, Hotel Statler, New York,

Y

Symposium,
Society.
New

N. Y.

JAN. 26-27: Seventh Regional
IRE Conference, University
of New Mexico, Albuquerque.

N. M.

FEB. 4-6: Western Computer
Conference, Hotel Statler, Los
Angeles, Calif.

Fee. 5-7: IRE Southwestern
Conference and Electronics
Show, Plaza Hotel, San An-
tonio, Texas.

FeEe. 5-7: Audio Fair, Alexan-
dria Hotel, Los Angeles, Calif.

MARCH 9-12: NEMA, Edgewa-
ter Beach Hotel. Chicago, Ill.

MaARCH 23-25: Sixth Annual
Conference for Protective Ra-
lay Engineers, A & M College

of Texas, College Station,
Texas.

MarcH 23-26: IRE National
Convention, Waldorf-Astoria
Hotel and Grond Central
Palace. New York, N. Y.

MARCH 23-27: Western Me*»]

Exposition, Pan-Pacific Audi-

torium and Western Metal
Congress. Statler Hotel, Los

) MEETINGS

Angeles, Calif.

APRIL 18: Seventh Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati,
Ohio.

APRIL 27-MAY 8: British Indus-
tries Fair, Birmingham &
London, England.

APRIL 28-MAY 1: Seventh An-
nual NARTB Broadcast En-

gineering Conference, Bur-
dette  Hall, Philharmonic
Auditorium, Los Angeles,
Calif.

APRIL 29-MAY 1: 1953 Electronic
Components Symposium,
Shakespeare Club, Pasadena,
Calif.

MAY 11-13: National Conference
on Airborne Electronics, Day-

ton, Ohio.
May 18-21: 1953 Electronic
Parts Show, Conrad Hilton

Hotel, Chicago, I11.

May 18-23: Third International
Congress On  Electroheat,
Paris, France.

MAY 24-28: NAED, 45th Annual
Convention, Conrad Hilton
Hotel, Chicago, IlI.

MAy 24-28: Scientific Apparatus
Makers Association Annual
Meeting, The Greenbrier,
White Sulphur Springs, W.

Va.

JUNE 15-19: Exposition of Basic
Materials for Industry, Grand
Central Palace, New York,
N. Y.

JUNE 16-24: International Elec-
tro-acoustics Congress, The
Netherlands.

JuNEg 20-Oct. 11: German Com-
munication and Transport Ex-
hibition, Munich, Germany.

Avuc. 19-21: Western Electronic
Show & Convention, Munici-
pal Auditorium, San Fran-
ciseo, Calif.

Avuc. 29-SEPT. 6: West German
Radio and Television Exhibi-
tion, Duesseldorf, Germany.

Business Briefs

» MIT’s computer-controlled mill-
ing machine (ELECTRONICS cover,
Nov. 1952) is now being used to
turn out special parts for jet air-
craft. One particular part once
took 30 hours to produce by con-
ventional methods. With the com-
puter, the job takes 4 minutes.

» Cow Service in the Lehigh Val-
ley is now being facilitated by two-
way radio. Artificial inseminators
are speedily dispatched to the re-
ceptive animal that can ordinarily
be bred only during a 17-hour
period every 21 days.

www americanradiohistorv com

» Siam is expected to have its first
television station on the air this
month. A second station expects to
begin operations in the early sum-
mer of 1953. All equipment for both
installations, from transmitters to
16-inch receivers, is being supplied
by Marconi.

» Suppressing devices to prevent
tv interference will be compulsory
in England on new cars, motorey-
cles and motorboats sold after July
1, 1953. AIl such interference ra-
diations between 40 and 70 mec
must not exceed 50 microvolts be-
yond 35 feet. Fines will be imposed
if suppressors are not used.
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Universal Video
Generator

Hickok, through 42 vyears
of uninterrupted quality produc-
tion has pioneered and developed
numerous well-known electrical and elec-
tronic equ pments now recognized as standards
for the industry.

The newest Hickok contribution is the Model 650
Universal Video Generator. It accurately and rapidly
localizes trouble in any stage of a TV receiver. It's use
accomplishes in minutes tasks that normally take hours

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10514 Dupont Avenue ‘ Cleveland 8, Ohio

ELECTRONICS — January, 1953 Want morc information? Use post card on last page. 27
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Why PHELPS DODGE ROUND

THE YARDSTICK FOR

/ Up-to-the-Minute Research

/ Quality CGontrolled
for Maximum Performance

Leader in Application Engineering

/[ Experience Over Complete Range—
#4 to #44, AWG—All Grades and Colors

'Ot tabes the foi
PHELPS DODGE COPPER PRODUCTS

CORPORATION

aaaaaaaaaaaa — ELECTRONICS
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PHELPS DODGE, recognizing the advantages of
round Formvar magnet wire, became the
leader in replacing enamel, fabric and paper-
covered wires. Today, round Formvar is usec ex-
tensively in motors, transformers and cotls, with
resultant overall cost reductions and quality 1m-
provements in the msulation system.

Where greater spacing or additional safety
factors are ndicated, fabrics such as cotton or

FORMVAR has become

FILM WIRE QUALITY!

paper can be added. For higher temperature
operation Phelps Dodge Formvar, with a wrap of
fiberglass, has been widely used.

For some applications a thin sheath of Nylon
has been applied over the Formvar and identified
as Phelps Dodge Nyform magnet wire.

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

to make the lest]”

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — January, 1953 29
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Capacilors

In the design of elec-
trical and electronic cir-
cuits, where operating
temperatures run fairly
high, it is extremely im-
portant that the voltage
ratings of components such as capac-
itors conform exactly to nameplate
designations.

P-C Capacitors, designed for tem-
peratures ranging from minus 90° C. to
plus 200° C., depending upon the type,
are guaranteed to operate without volt-
age derating at temperatures specified.

You can design
your circuits around
P-C Capacitors with
complete assurance
of their perform-
ance at specified
temperatures.

2

/ SPECIALS

TYPE
TC
TE
TG
TYPE
LB LG LT
LC LN

Range

P-C CAPACITORS OFFER YOU

Smaller Size

Higher Temperature
Low Absorption
Extreme Voltage

Maximum Capacitance
Stability

Lighter Weight

High Resistance

Low Power Factor

High Current Ratings

Higher Frequency of
Resonance

PLASTIC FILM CAPACITORS o

2511

30

Get Your Copy
of This Catalog

Want more information? Use post card on last page.

www americanradiohistorv com

CHICAGO 47,

Plastic Capacitors, Ine.

HIGH VOLTAGE POWER PACKS
e PULSE FORMING NETWORKS

WEST MOFFAT STREET -

ILLINOIS
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"We need an g2-channel funef

TRIM TV COSTS WITH
G-E VHF-UHF TUNER TUBES!

AVOID DOUBLE INVESTMENT IN WAREHOUSE STOCKS . . . cut produc- % J I %/ T~ 6AJ4
tion expense . .. with the aid of G.E.’s tuner-tube trio! Now you can have Grounded-grid
one-dial tuning through all TV channels—economically. iiliioge

(2 stages)
45-TO-870-MC RANGE! No need to switch tubes between high and low
bands! General Electric tuner tubes are usable at 2/l TV frequencies.
Layout of your combined head end can be simple, saving tubes, compo-
nents, and circuitry.

HERE ARE PERFORMANCE PLUSSES YOU OBTAIN: (1) low noise level,
with less snow, (2) less radiation interference, (3) high r-f gain. They
add up to a far better head-end circuit, as well as one that provides single-
dial tuning at low cost.

. GET FURTHER FACTS—TODAY! Phone, wire, or write
for Booklet ETD-591, giving complete tuner-tube G
information! Or, if you wish, a G-E tube engineer /<
will be glad to call. Address Twbe Department, /& }

6AM4

Grounded-grid
mixer triode

; —‘i"l“\\
General Electric Company, Schenectady 5, N.Y, % 7,.71"1.;.75 s
i i’ Z“_;‘mns OF FLECIRICA! o
TRy e
? //////('//l/-, ///I//'( rIery
I Local-oscillator
triode
162-1A1
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Selected stock. Always free
from defects and surface
blemishes.

Moisture and fungus proof
coatings, varnish or lacquer
smoothly applied. No wrinkles
or unsightly heavy deposits.

C.T.C.standard terminals. Types
for all opplications. Silver-
plated, cadmium ploted, elec-
tro tinned, hot tinned or gold
plated as required.

Precisely located, clearly
defined imprinting: rubber
stamped, silk-screened, en-
graved or hot stamped.

Riveting or staking of ter-
minals, brackets and other com-
ponents accomplished without
radial cracks or splitting of
rivet shanks, and without dam-
aging the finish.

Cleandy cut or punched edges
and hol=s, No signs o delami-
nation,

Little details on terminal boards
...make the big difference in quality

C.T.C. is constantly supplying
special terminal boards to the top
names in electronics. These boards
are built to strict government speci-
fications, are fabricated of certified
materials to fit the job. Among the
specifications involved are: MIL-P-
3115A, MIL-P-15037, MIL-P-15035,
MIL-P-15047, MIL-P-997A.

Our Custom Engineering Service
is well-equipped to fill these specifi-
cations for you. We are thoroughly
familiar with the JAN and MIL-
approved materials and finishes in
accepted usage by government agen-
cies and the armed forces. This,
combined with assembly know-how
developed over many years of sup-
plying electronic components and
equipment to the government, en-
ables us to meet your needs for

32

quality above and bevond the basic
government standards.

Boards can be made of cloth,
paper, nylon or glass laminates
(phenolic, melamine or silicone
resin), and can be lacquered or var-
nished to specifications: JAN-C-173,
MIL-V-173 and JAN-T-152. Letter-
ing and numbering is done by rubber
stamping, silk screening, hot stamp-

CAMBRIDGE

e »

See our listing in Electronics Buyers’' Guide

Want more mformntion? Use past card or last page.

WWW.americanradiohistorv.com

THERMIONIC
CORPORATION

custom or standard. .. thﬁ%gu%

ing, engraving. Inks used in rubber
stamping contain anti-fungus and
flnorescent additives.

For complete information write:
Cambridge Therniionic Corporation,
437 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers,
contact: E. V. Roberts, 5014 Venice
Blvd., Los Angeles, or 988 Market
St., San Francisco, Cal. %

'ced components
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ELECTRONIC TEST INSTRUME.NTS

-hp- 375A Variable Flap Attenuators

ArG LOAD
Mowmh ReVa A
Y) WLt MY T

New measuring accuracy and convenience, broad-band
operation with low-cost -hp- Attenuators and Loads

These Attenuators and Moving Loads are integral parts of a
complete new line of high-quality -hp- waveguide equipment.
Like all elements in the line, they cover the full frequency
range of their waveguide sizes, and are wholly integrated with
other -hp- instruments. They have the simplest possible de-
sign consistent with basic function. Their novel circuitry and
simple mechanical design insure high accuracy, stability and
operating ease, and permit quantity production at low cost,

Waveguide Attenuators

Model 375A Variable Flap Attenuators provide a fast,
simple means of adjusting power level or isolating source
and load. They consist of a single slotted section in which
a matched resistive strip is inserted a variable amount. The
degree of strip penetration determines attenuation. A dial
shows average reading over the complete frequency band.
A shielded dust cover reduces radiation and eliminates hand
capacity effects.

Model 375A Attenuators have a maximum VSW R of less
than 1.15 full range. Attenuation is variable 0 to 20 db and
power dissipated is 1 watt (Y2 watt for smaller sizes). Dial
calibration is accurate within = 1db, 0 to 10 db; = 2 db,
10t0 20 db. Typical frequency sensitivity = 1 db entire band.
Models for all frequencies 2.6 to 18.0 kmc. $50.00 to $75.00

In addition to Model 375A, -hp- offers Model 370 Fixed
Waveguide Attenuators (6, 10 or 20 db attenuation, VSWR
1.15 tull range) and Model $380A Calibrated Variable Arten-
uators (micrometer adjustment, VSWR 1.15 full range).
Model 370 is available for all frequencies 2.6 to 18.0 kmc,
$55.00 t0 $75.00. Model 380A is offered in"the 2.6 to 3.95
kmc band only; $225.00

Moving Loads

Model 914A Moving Load consists of a waveguide section

in which is mounted a sliding, tapered, low-reflection load.

A plunger controls the position of the load; and load is
variable at least '» wavelength at the lowest frequency. This

facilitates reversing phase so residual reflections can be sep-

arated from other minor reflections in the system. Load
reflection is less than 14% full range. Model 914A is available
for all frequencies 2.6 to 18.0 kmc. $40.00 to $80.00

Data subject to change without notice. Prices J-0.b. factory

For complete details, see your -hp- field representative or write direct.

HEWLETT-PACKARD COMPANY

2608A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A,
Export: Frazar & Hansen, Ltd., San Francisco, Los Angeles, New York City

Instruments for Complete Coverage

®
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T AVAILABILITY

-

RAYTHEON, the pioneer and world leader in the development and mass
production of dependable, top quality Subminiature Tubes, naturally
takes the lead in the development and quantity production of PNP
Junction Transistors.

ACTUAL SIZE

Raytheon Germanium Junction Transistors are ready for you, now.

AVERAGE CHARACTERISTICS AT 30°C
cki2t | ckrzz |  DATA SHEETS may be

3 obtained from the near-
Collector Voltage (volts) -15 -15
Collector Current (ma.) -0.5
Base Current* (ua.) -2 below.
Current Amplification Factor* 1 12
Power Gain* (db) ) 30
Noise Factor* (1,000 cycles) (db)

est Raytheon office listed

*Grounded Emitter connection

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

MVW ameri
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CRITICAL CONTROLS

HEADQUARTERS

Ingenuity saves you money when Clarostat engineers
collaborate. Mainly because certain basic designs, parts
and production procedures are applied to both standard
and special control requirements.

Take the Series 42a high-precision wire-wound controls,
for example. The basic unit is a marvel of quality pro-
duction. Exceeds JAN-R-19 specs where applicable.

QP“ WIT[.,

Q
<
<<
o
W

36 Want more information? Usc post card on .ast page

Used a]or}é or in multi-tandem assemblies, it meets toler-
ances even to 0.57%.

But Clarostat doesn’t stop with the standard unit. Serijes
42a is made in many variations — all kinds of shafts;
lvigh-torque; continuous rotation; many different
mountings; etc.

Typical of Clarostat engineering ingenuity—channeled
lo your exceptional control needs—and at real savings!

Don’t hesitate to submit that “difficult’’ control problem

ree

to Clarostat engineers. They thrive on making the "impossible’’,
possible. Engineering data on request.

CLARO__STA',

www americanradiohistorv com
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Rolled and Bent Tubular Parts

—Q Qupm me‘aﬂtg

Men, experience, and machines-
that-do -everything-but -talk, are
generally the answer 10 a prob]em
of obtaining parts of complex
shape and precise dimension.

Here at Superior, customers for
parts of this kind get a particularly
good answer. We have the experi-
enced men with a solid background
of tubular parts production who
are willing and able to take the
time and care required for top-
quality products. And we have
the machines.

The delivery end of one of them
is shown above. The part coming
out came into our plant as a 2
tube, went through several redraw
and annealing operations, was fi-
nally cul to exact length, tumbled to
remove cutling burrs, then rolled
by a controlled process to the

precise dimensions established by
customer specifications.

There’s nothing spectacular in
the story ... it’s just the oulline
of one of the many jobs that we
know how to do well. Behind
the story, however, is a thought
for you.

Our production story is backed
by our ability, facility and desire
to help you. If you are an experi-
menler in electronics or a manu-
facturer of clectronic equipment
and you need a tubular part to do
a tough ]ob well, better check with
us. We'll be glad to assist with
research, development, and design
aid toward the solution of your
problems. Tell us about them by
writing Superior Tube Company,
2500 Germantown Ave., Norris-
town, Pennsylvania.

This Belongs in Your Reference File

... Send for It Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint de-
scribes the manufacturing of the cathode sleeve — (rom the refining of the
base metal; includes the action of the small percentage impurilies upon
the vapor pressure and sublimation rate of the nickel buse. Future trends
of cathode malerials are also evaluated.

Cutting and Tumbling. Cutting machines and
jigs of many types and sizes are combined
with extensive tumbling equipment to permit
fast, accurate production of quantilies of parts
at Sugperior.

Fabrication. Parts can be readily rolled at
either or both ends, flared, flanged, expanded,
or keaded (embossed) as required. The anode
above is one of many such parts we produce
at high speed and low cost.

The Finished Part. Final stage in the fuabri-
cation of the part, shown above at three stages
of production, is a bend nicely controlled for
both precise angle and freedom from other,

unwanted distortion.

r T ST . s

T

E All analyses .010” 10 %'’ O.D. E
7_Ceria-J| analyses (035" max. walf) Up to 1%/ Q.D,

ot it i it A

SUPERIOR TUBE COMPANY e Electronic products for export through Driver-Harris Company, Harrison, New Jersey ® Harrison 6-4800

ELECTRONICS — January, 1953
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Good engineering shows in
this Converter's phenome-
nally low noise level and in
its long-lived performance.

Good engineering

shows in this Slide-
wire’s non-induc-
tive winding and in
absence of any flex-
ible leads which
might form induc-

tive loops.
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Good engineering
shows in this bal-
ancing motor’s
small size, and in
its torque ample to
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control and signal-
ling fitments.
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Good engineering shows in this Amplifier's
wide range of sensitivities, and of 1

pedances, thorough filtering and plug-in
connection to the rest of the Speedomax

it helps Speedomax to fit your ideas!

« Your needs and ideas put this electronic
“tool” to work on an amazing variety of
jobs. Controlling furnaces and peering into
atoms; counting bottles and spying on the
weather; taking the “shine” out of rayon
or putting it on hardware, to name six out
of thousands of uses. For, in general, if you
can feed Speedomax a tiny electrical signal,
representing the condition you wish to
measure, the instrument will not only put
“calipers” on it, but will amplify it enormously to direct anything
that can be directed through electrical or pneumatic means.

The Speedomax way of handling this job provides particularly
accurate results and an especially good fit in meeting your indi-
vidual ideas. For instance, there’s the matter of receiving the signal
in a way suited to its size—or, more usually, to its smallness.

We have no less than twenty-three carefully-engineered Speedo-
max Amplifiers covering a wide range of sensitivity and impedance
levels. One Amplifier in the series enables the Speedomax to
respond to a signal of only 10-16 watt—one ten-billionth of a
microwatt. No other recorder amplifier comes within 3 magnitudes
of this figure. Such sensitivity means corresponding accuracy in

detecting the tiny unbalance-—called “error’’ by circuit engineers—
which actuates the rebalance system.

In terms of power, all 23 Amplifiers deliver the same—5 or 6
watts. This is from 2 to 4 times the output of other recorder
amplifiers; permits a more powerful balancing motor. And the
Amplifier-Motor team provides an especially high torque gradient
just where it’s needed-—centering around the balance point for
prompt, positive balancing and easy, effortless operation of a
“heavy” load of control or signal devices in the motor shaft.
The Speedomax story for industry is told in Catalog ND46(1);
for Research, in Tech. Pub. ND46(1). We will send either on re-
quest; address our nearest office or 4979 Stenton Ave., Phila. 44, Pa.

i i
LEEDS %%7 NORTHRUP

T E!:.
instruments lg g E‘j; automatic controls o furnaces

Jrl. Ad. ND46(7)
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2 Waldes Truarc Rings Replace 2 End Plugs
... Eliminate 3 Operations. .. Save $.066 Per Unit

Il

OLD WAY Two inserted-plug type wrist pin locks hold wrist pin
in place. 3 operations involved: costly machining, pressing in
place, post-assembly machining. Costly maintenance problem—
resulting from end plugs hammering loose.

Titan Chain Saws, Inc., Seattle,
Washington, uses 2 Waldes Truarc
Rings to replace old-style inserted-
plug type wrist pin locks in their Titan
chain saws. Use of Waldes Truarc
Retaining Rings eliminates 2 press
fit end plugs. Machining of plugs,
pressing in place, finish machining—
no longer required, Truarc way holds
rejections to @ minimum. Unit effi-
ciency is greatly increased.
Redesign with Truarc Rings and
you, too, will cut costs. Wherever you
use machined shoulders, bolts, snap

T —— T - -

USE OF 2 WALDES TRUARC RINGS
PERMITTED THESE SAVINGS PER UNIT:
olD WAY

Cost of 2 end plugs
et fendpvg . $ 169
Cost of pressing in and machining

TRUARC WAY
Cost of i isto
stob greoving PEIORY, .l veeat103
Cost of 2 Truarc Rings
Saving per Unit . ........ $ 066

i

TRUARC WAY Two Truarc Inverted Retaining Rings (Series 5008}
hold wrist pin in place. Truarc Rings snap into grooves easily
cut in piston, provide positive lock . . . practically eliminate
maintenance costs, Quick assembly, disassembly.

rings, cotter pins, there's a Waldes
Truarc Retaining Ring designed to
do a better job of holding parts
together.

Waldes TruarcRings are precision-
engineered . . . quick and easy to
assemble and disassemble. Always
circular to give a never-failing grip.
Theycan be used over andoveragain,

Find out what Waldes Truarc Re-
taining Rings can do for you. Send
your blueprints to Waldes Truarc
engineers for individual attention,
without obligation.

For precision internal grooving and undercutting . . . Waldes Truarc Internal Grooving Tool.

[ o o e e e e e e e S e v e et e an )

SEND FOR NEW CATALOG ’ '-T-':.."zﬂ’L Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. :
wnlnns TS Please send me the new Waldes Truarc Retaining Ring l
| catalog. |
\ /I : m ! (Please print) :

( o | Name.
<\ | |

—

= j | Title |
— | |
REG.U.S. PAT. OFF I Company.. I
RETAINING RINGS } Business Address.. S |
WALDES KOHINOOR, INC.,, LONG ISLAND CITY 1, NEW YORK | |
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING Ci'y ...... Zone... ] Lo £ J—y I
VU.§. PATENTS; 2.382.947; 2.382.946: 2,416.852: 2,420,921 2.426.341: 2,439.785; 2,441,846 2.455.165; I *
2.483,380; 2,483,283, 2,487.802; 2,487,803; 2.491.306; 2,509,081 AND OTHER PATENTS PENDING. L — e G e e —— e G S S —_—_J
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with a Dll MO"T
HIGH-VOLTAGE

TYPE 303-AH
The new Du Mont Type 303-AH

is the high-voltage, high-
frequency instrument 9

for you —

The 10,000 volts applied to the cathoderay tube provides a
bright, highly resolved presentation for viewing or recording short
duration transients or high-frequency signals even at low repe-
tition rates.

The metallization of the cathode-ray tube greatly increases
brightness over normal screen brightness and prevents buildup of
spurious screen charges, thus allowing faithful reproduction of
short-duration transients having low repetition rates.

The BNC-type coaxial input permits convenient connection of

pulse-type signals usually carried on coaxial lines. SE I'F- c 0 N TAI N En

‘The wideband vertical amplifier (3 db down) 10 MC has a pulse
response of 0.033 psec for faithful reproduction of short rise-times HIGH VOI_TAGE

without overshoot.

METALLIZED CATHODE-RAY TUBE

The fast linear sweeps, 6”/psec (0.065 psec/cm) at 10 KV, take
fullest advantage of thep wideband amplifier for cxpanding and ° I_IGHT WEIGHT
measuring short rise-times. PRICE

0.1, 1, 10 and 100 volts peak to peak and o.1, 1, 10 and 100 psec

The o.25 psec signal delay line introduces no signal distortio
and allows s{nﬂiciemgtime forythe sweep to startobegore t(hc sigln;; FAST SWEEPS $
appears.
PP The provision for both amplitude and time calibration of I.Uw CUST
intervals insures accuracy and convenience of measurement.

The variable-intensity illuminated scale facilitates visual or
photographic measurements.

Type 316-A probe available for low capacity input. Price $27.00.
~WRITE FOR FULL DETAILS AND SPECIFICATIONS '
ALLEN B. DU MONT LABORATORIES, INC. « INSTRUMENT DIVISION « 1500 MAIN AVE., CLIFTON, N.J.

40 Want more information? Use post card on last page. January, 1953 — ELECTRONICS
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onsistently

ependable

C-D MINIATURIZED ™ CAPACITORS

e

Tiny but tough ! The smaller capacitors become, the greater the premium on trust-
worthiness. Cornell-Dubilier has a dependable miniaturized capacitor for practically
every known application. Typical are the High Temperature Tubulars, Metallized
Paper Tubulars, Midget Micas, Disc and Tubular Ceramics. For the complete catalog
write to: Dept. K-13, Cornell-Dubilier Electric Corp., General Offices, So. Plainfield, N. .

CORNELL-DUBILIER

world’s largest manufacturers of capacitors

A
ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS

SOUTH PLAINFIELD, N, J. + NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. « PROVIDENCE, R. 1. » INDIANAPOLIS, IND. « FUQUAY SPRINGS, N. C. » SUBSIDIARY,; THE RADIART CORP., CLEVELAND, O.

ELECTRONICS — January, 1953 Want more information? Use post card on last page. 1




What Rauland means by

Rauland is one of the few companies
devoting so much top engineering talent
full time to picture tube improvement

"Perfection Through Research”’

for companies using Rauland tubes as
original equipment . . . and a real selling
edge at the retail level because of the

and perfection. extra satisfaction which Rauland advan-

The result has been to give you more tages offer.
picture tube advancements since the That's why so many alert manufac-
war than any other manufacturer... turers look to Rauland for the best in
first chance at the latest developments picture tubes.

™

Rubber model for studying electron opti- Alignment of the screen and parallax

cal designing—basis for Rauland’s exclu- mask of tri-color tube containing approxi-
sive Indicator Ion Trap. mately a million fluorescent dots.

A . . o
All-electronic tri-color tube in electronic Inspection and checking of perforations Rauland large-screen projectors using
receiver system (left) in comparison with .0075” in diameter in masks of tri-color three different optical systems, all of which

mechanical system (right). picture tubes. give theater-size pictures.

Careful study of the formation of thin Examination with polarimeter permits A physicist nsing a Rauland-developed
metallic films in a vacuum . . . basis for careful control of strains for superior radiation meter in checking X-ray radia-
the aluminizing of tubes. glass-to-metal sealing. tions from cathode ray apparatus.

THE RAULAND CORPORATION

4245 N. KNOX AVENUE ¢ CHICAGO 4], ILLINO!S

42 Want more information? Use post card on last page.
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Basic Foundation Components, Plug-in, Connecting &
Fastening Devices for the Electronic Control Industry

Making it possible to build quickly any electronic circult lato practical production design (you
supply the circuit — we supply the components),
— by giving you basic components of tremendous flexibility which simplify layouat time
in production of your equipment,
—by providing you a technique to solve mechanical, space, connecting, interconnecting,
fastening, sensing and indicating problems for you.

Giving you equipment that is easy to operate and maintain
— 80 that — with spares — your equipment never needs to be out of operation more than
30 seconds.
— so that non-technical personnel can set up, operate and maintain your equipment,

WORKING WITH "ALDEN'S HAMDBOOK", THE DESIGN ENGIMEER

AUTOMATICALLY CREATES PRACTICAL PRODUCTION DESIGN, as follows —

3

4

Anything electrical or electronic usually operates with an outside source of power and
may be connected to outside circuits. So Alden provides for this with the efficient Detachable
Line Cord for bringing in 110V AC power. Available in lengths io your specs for making a
neat connection. Sure grip plug is self-piloting for quick mating.

SEE “ALDEN HANDBOOK'' PAGES 4A & B FOR COMPLETE DETAILS

A great deal of equipment will have a front panel with such things as sensing controls,
jacks for testing and fuseholders. For this Alden provides a basic slide-in chassis with a
detachable front and back panel so that rheostats, indicator lights, test jacks, interwiring, ete.
are all easy-to-work subassembly operations,

SEE “ALDEN HANDBOOK’’ PAGES PI-1E thru G FOR COMPLETE DETAILS

Sensing Units — telltales that all is well or not — in simple indicator light — fuse holders
that glow when blown — memory or pulse circuits including Static Magnetic Memory that
sense — or command — or keep on repeating so that units or el ts al +

brain functions.

SEE “ALDEN HANDBOOK'’ PAGES ES-5A & B; DL-5A & B; TE-3A & B; CG — all pages

The telephone, telegraph, electric light companies have always brought the incoming cire
cuits to a bus bar or terminal board so that the incoming circuits could always be checked
at one point — and equipment connected not being condemned because of imperfect out-~
side circuits. So Alden provides in its Back Connectors and supporting Back Plates the one
area in which all incoming circuits can be checked.

SEE "ALDEN HANDBOOK” PAGES PI-2A & B; 4D FOR COMPLETE DETAILS

. The next problem is to house the components and have them do the electrical or electronic

work required. Any such circuitry will have certain main functions and branching from it
other functions. Many of these functions can be layered—so circuits go direct from back
connector to front panel. Alden provides: simple component mounting panels for putting
any circuit in layers. (And incidentally such component panel simplify the thinking, should
the circuits give sufficient volume to be printed,) So Alden has the Terminal Panel Boards
to make equipment easy to lay out by putting any function in one plane—plus the unit cables
of correct lengths with stripped ends ready for interconnecting the Terminal Panels.

SEE ALDEN HANDBOOK' PAGES P1-1B thru D FOR COMPLETE DETAILS

— CORD LENGTH TO YOUR SPECS.

=

Front panel (varlous
slzes) carries controls,
indicatora, sensing ele-

ments, with their inter-
wirlng.

Indlcator Jamps
always eanlly re-
placed so always
tunctioning.

Fuses that indicate
when blown.

Alden Back Connectors, color
caded, with accessible uncon-
gested solder terminals — permit
easy servicing and rapld circuit
checks at central point.

Terminal Panel Board with all components
mounted in one plane, and Alden Unit Cable

for interconnecting all panel elements with
leads,

h}a@"ﬁa

'r-n'u-‘;}

Avold floorful of
over-length cords.

Tnsulated test point
jacks for plate volt.
ages up to 6,000V.

Back Connectors permit dlrect
efficient wirlng — avold con-
ventional rat’s nest wiring.

——

Avold midget cords L

that compel sdded
extension cords,

Detachable front panel
hinged giving accessibli-
ity for ease of assembly
and servicing.

Plug-in Memory or
Pulse Clrcults.

Back Connectors mount
on Back Plate to give
one point to cleck ail
chassis connectlons.

Layering of circults using Alden Terminal
Panels to segregate each maln function and
assoclate elements in one plane—for ease of
assembly and check.

6. Not all circuits can be a simple, straight circuit from back connector to front panel because ,f;»"g:a--.
there are auxiliary functions and branches that have to be in the main funetions. The usual "-,fﬁ'tﬁf.' ;
chassis carries tubes, transformers and components that rise vertically from the chassis, often 1 ﬂ%;u o
L

7.

9.

leaving vacant spaces. In these spaces can be placed the plug-in units which have these
secondary circuits; using the plug-in technique usually removes the congestion of the wiring
below the chassis, provides automatically for shielding and heat dispersion and yet gives
you largest amount possible circuitry per cubic space, the circuits free from interaction,

SEE “ALDEN HANDBOOK” PAGES PI-1A thru H FOR COMPLETE DETAILS

Again these fechniques often lead to putting one function such as a power supply and
amplifier on separate chassis and so the back inectors or the chassis itself may need
interconnecting unit cables fo either chassis or racks. Alden provides sufficient variety of
connectors to choose from—and designed so that any cable, no matter how invelved, cannot
be wrongly plugged in.

SEE “ALDEN HANDBOOK" Sec. PC-Sec. MPS FOR COMPLETE DETAILS

To design so that no equipment — whether plug-in unit or slidesin chassis — needs to be
out of operation for more than 30 seconds (having adequate spares on hand), Alden pro-
vides quick detaching and quick fastening devices for chassis, The Serve-a-Unit locks that
will move chassis against weight or the resistance of gaskets. There is the Target Screw
(coin operated), a Tool-less screw—the Captive Screw-which becomes part of the equipment.

SEE “ALDEN HANDBOOK” PAGE PI-11 FOR COMPLETE DETAILS

Government designers and those in the electronic control indust y want el ts of equip-
ment so that they can be portably operated or tested, cun be carried by one man with
spares, parts easily sent by mail or airborne and also prefer that the same design equip-
ment can be used in conventional racks. Those designing for field operation use, at sea,
prefer to have the equipment so it can ‘be unloaded by two people, set up and immediately
interconnected. This is provided by the Alden Basic Chassis using Back Connectors, Unit
Cables and for the last purpose, the Uni-Rack which can be set on top of one another and
immediately interconnected with each other.

SEE “ALDEN HANDBOOK'’ PAGE PI1-11 FOR COMPLETE .DETAILS

Massing of essentlal electronie
elements yet with efficient heat
disperslon and freedom from inter
action, in a Basic Chassis.

Separate chassis
may be stacked In
Alden Un-i-rack

nected within by
Alden unit plug-
in cables.

A turn of the Serve
a-Unit Lock handle—
located in front panel
—draws fnunit
against pressure—re-
verse turn ejects.

]

SEND FOR the Alden Handbook—your key to practical production design—
with comiponents already tooled—yet can be modified—ready for volume
production without delays or procurement headaches.

How Alden Terminal Panel groups
maln functions and how plug-in units
have parallel functions for largest
amount circyitry per cublc space.

7y

Alden *‘20'" Packe
ages house plug-in
Unlts give inde-
pendent shlelding
and heat dispersion.

Alden Unit Cable
—— with varlety of
plug-In connectors.
Carries wiring
from chassis to
chassls or rack Lo
rack.

Alden Target Screw
The Toolless Screw

The Captive Screw,
never lost.

Same chassis fits in
Uni-Rack Cabinet for
field or permanent
use. In field all ele-
ments can be come
Dected as fast as you
©An unload them.

ALDEN PRODU CTS COMPANY 127 North Main Street, Brockton, Massachusetts
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Courtesy Lear, Inc.

in instruments where reliability is imperative

Sl Lﬂ?ﬂlw WOIKS

where other materials fail

To assure maximum service life and accuracy,
engineers at Lear, Incorporated, planned to protect
their new vertical gyro-mechanism from corrosion by
housing it in a completely inert and dehydrated atmos-
phere.

Sealing the housing, however, proved to be more easily
said than done. Despite the most elaborate precautions,
solder and flux fumes often penetrated the joint and
contaminated the delicate mechanism. Once sealed, it
was impossible to reopen the case without loss of the
expensive cover and harness.

To both of these problems a simple and ingenious solu-
tion was found. A thin O-ring of Silastic molded to fit
snugly under the cover flange is used to exclude the

corrosive fumes generated in soldering a metal strip
over the entire joint. The Dow Corning silicone rubber
O-ring is not damaged by soldering temperatures. And,
the gyro-mechanism is just as accessible for repairs
as the contents of a hernietically sealed can of coffee.
Lear also uses a large ring washer of Silastic at each
end of the housing to serve as resilient, shock-absorb-
ing cushions for the apparatus at stratospheric
temperatures.

And that’s just one of hundreds of examples of how
Silastic is used to improve the performance of products
ranging from cable to traction motors, from domestic
steam irons to aircraft.

*T. M. Reg. U. S. Pat. Off.

FIRST IN

| P W ] .
For more information | Dow Corning Corporation,Dept. BE-1,Midland,Mich. 3|l|CﬂN[S
b \ . | Please send me:
about the properties or [ Silastic Facts 10a with new data on properties and applications of all Silastic
) | stocks and pastes. D 0 w c 0 R N I N G
fabricators of Silastic, mail | & “What's A Silicone?”, your new 32-page booklet on silicone products and
| applications.
this coupon today or phone | Name__ = o —Title_____—— S".IB“NES
our nearest branch office. | Company -
| Address. e
- l City o Zone State

MIDLAND, MICHIGAN

Atlanta + Chicago < Cleveland + Dallas - New York « Los Angeles « Washington, D. C. « 1In Canada: Fibergls Canada Ltd., Teronts o In England: Midland Sificones Ltd., London

AN

Want more information? Use post card on last page.
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«eo A NEW AND DEPENDABLE SOURCE
‘OF HIGH QUALITY CERAMIC CAPACITORS

Allen-Bradley ceramic discs of high K
dielectric material are molded by pre-
cision methods. After discs are sintered,
silver paste is opplied to each side
and heat treated. After leads are sol-
dered to silver surfaces, the capacitor
is insulated ond ‘wax impregnated.

ELECTRONICS — January, 1953
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If you use ceramic capacitors, you will be interested in Allen-Bradley
as a source, because we make the entire capacitor, from the dielectric
disc to the finished and tested unit. Send for samples for your qualifi-
cation tests. Available from 0.001 to 0.01 microfarads.

g%& ~ Allen-Bradley makes its own
- aT =

Ceramic Discs

To assure dependable production and consistent capacitor quality,
Allen-Bradley molds and sinters its own ceramic discs. All manufactur-
ing processes are Allen-Bradley controlled.

*KM
Allen-Bradley ceramic capacitors are approved by the engineering
departments of leading electronic, electrical, and telephone labora-
tories. Allen-Bradley . . . long famed for high quality electronic com-

ponents . . . is at your service as a major supplier of ceramic
capacitors of superlative quality.

Allen-Bradley Co., 1 1q W. Greenfield &/eﬁ, Milwaukee 4, Wis.

ALLEN-BRADLEY

RADIO & TELEVISION COMPONENTS
l.7

—

~QUALITY -

Want more information? Use post card on last page.
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Perhaps that’s one question that rightfully belongs with your
futwre planning.

. For, like ourselves, your manufacturing divisions may be
thh Part toiling night and day in the interests of America’s safety.

But to research scientists— seeking the solution to some in-

tricate problem of instrumentation and control  Kollsman

znterests Qﬁers an experienced hand. A reputation based on inventive

ingenuity, precision craftsmanship and world-over acceptance
of 1ts products.

y Ol ; ? In manufacture or research, there is no finer name than
LB Kollsman

designers, developers and makers of:

Aircraft Instruments and Controls
Miniature AC Motors for Indicating and Remote Control
Applications e e e Optical Parts and Optical Devices
Radio Communications and Navigation Equipment

L . — e e oemas Em e e e e . S T TP ER R P WD e e = - . = e - - ———

KoLLsMAN INSTRUMENT CORPORATION

ELMHURST, NEW YORK GLENDALE, CALIFORNIA
SUBSIDIARY OF

Standard coiL PRODUCTS CO. INC,

46 Want more information? Use post card on last page. January, 1953 — ELECTRONICS
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REGULATES

AND CONTROLS [Ssasiins
DC

LOW-CURRENT

SORENSEN’S EXPANDED LINE OF B-SUPPLYS$S
NOW INCLUDES THIS NEW MULTI-RANGE DUAL SUPPLY.

Many users of Sorensen Nobatrons and AC Regulators
are unaware that the standard Sorensen line includes a
wide range of “B-Nobatrons” — high voltage, low-current
DC sources.

Are you familiar with the number of units in the line?
Two of them — models 360BB and 520BB — are low-cost
units for those not requiring outputs adjustable down to
zero, but which can be paralleled for higher current re-
quirements. The other models are highly flexible, all-

ik

purpose laboratory instruments. All of them provide volt- MODEL 350-B SPECIFICATIONS
age and curre;:'\f well in excess of the speaﬁc'ohons.guven s e to T 151
below (these “plus values” are shown graphically in the OUTPUT 1 175.350 VDC @ 0-60 Ma simul-
new Sorensen DC COfClIOg). Qodrjeo’uséyll fror’vI\ ”wo indeperdently
, . Q adjustable outlets,
You owe it to yourself to get acquainted with these 2. 175.350 VDC @ 0-120 Ma frem
Sorensen B-NOBATRONS. You'll find they are reasonably one outlet.
- . . 3. 0-175 VDC @ 0-60 Ma from one
priced — surprisingly so — yet in all ways live up to the outlet.
Sorensen reputation for sound engineering, quality con- 4 63 |VACd @ 35 amps, C.T, un-
. . . . . regulcted,
sttuction, dependable operation. Write for information. Ty LT A==
RIPPLE 10 mv
*Reg. U.S. Pat. Off, by Sorensen & Co., Inc. SIZE 137 x 7%" x 8"

MODEL NO. 32588 36086 520EB 56088 50088 100088
Output voltage 0-325 175-360 200-500 0-500 0-50C 200-1000
Qutput current 0-125 Ma 0-120 Ma 0-208 Ma 0-200 Ma 0.30C Ma 0-500 Ma
Output voltage, bias 0-150 0-150 0-150
Output curreat, bias 0-5 Ma 0-5 Ma 0-5 NMa
Ripple 10 mv 10 mv 10 mv 10 my 10 m# 20 mv
Low AC veltage 6.3 at 10 amp. 6.3 at 10amp. 6.3 at lhamp. 6.3 at 10 amp. 6.3 at 30 amp.

(center tapped,
unregulated)

Regulation accuracy: =0.5% (£1% in 36088 and 520BB)

Input; 105-125 volts AC, 50-6C cycles, single phase.

Models 32588, 560BB, S008B and 100083 are melered.

Units are normally seif-contained. All can be provided with a front panel for rack mounting.

S OR E NS E N For Complete Information Write e

SORENSEN & COMPANY, INC,
375 Fairfield Avenue Stamford, 1 Conn.

www americanradiohistorv com
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**SEALED-IN’’ DESIGN eliminates need for metal enclosures and fungus-proof coating.

New G-E cast-permafil transformers
are 20% smaller, ‘sealed for life’”

Meet MIL-T-27 (Grade 1) performance requirements

L B

{

TRANSPARENT MODEL shows simple con-
struction of new transformer. Terminals
are anchored directly in mixture to cut
size and weight.

Greater flexibility in many elec-
tronic designs is made possible by
General Electric’s new line of
cast-permafil transformers, thanks
to their light weight and smallsize.

These solventless-resin-type
transformers are completely mois-
ture-proof. They have fewer ma-
chined and punched parts. Tough,
solid, shatter-resistant cast per-
mafil ends the necessity for fungus-
proof protective coatings.

At 130C ultimate, these trans-
formers have an expected life of
1000 hours or more. The com-
plete line of 11 sizes, available
in various terminal arrangements,
averages about 20 per cent small-
er than previous metal-encased
transformer models.

For further information, write
to Section 667-23, General Elec-
tric Company, Schenectady 5,
New York.

GENERAL &3 ELECTRIC

48
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TIMELY HIGHLIGHTS

ON G-E COMPONENTS

Permafil d-c capacitors have 80% less weight, bulk

They operate in ambients up to 125C
for 10,000 hours without derating
High or low temperatures have little
effect on the electrical stability of
G-E permafil capacitors. Their
paper dielectric is impregnated with
a solid plastic compound—they can’t
leak. Insulation resistance is high,
and change in capacitance with tem-
perature is slight. With proper de-
rating, these units can be used at

temperatures as high as 150C.
Permafil capacitors average about

1/5 the size and weight of liquid-
filled capacitors properly derated to
operate at 125C. Because of their
small size and excellent electrical
characteristics they are ideal for
most high-ambient blocking, by-
pass, filtering, coupling and timing
applications. They are available in
ratings of 0.05 to 1.0 muf, 400 volts
d-c. All are housed in hermetically
sealed metal containers, with G-E
all-silicone bushings. Check coupon
for Bulletin GEC-811.

Bushings for hermetic sealing

More and more designers are specifying
G-E glass bushings—the type used on
capacitors, rectifiers, and instrument
transformers. For use where permanent
hermetic sealing of electric apparatus
is desired, these bushings are easily
attached by soldering, brazing, or weld-
ing to form a permanent, vacuum-tight
seal. Bulletin GEA-5093.

G-E delay line, ideal for delaying sig-

nals in electronic circuits, is now
available for immediate shipment. Nom-
inal 1000-ohm line delays signals 14
microsecond per ft. Light weight and
flexible, it is used widely in military
and industrial electronics. Can be ob-
tained in bulk to be cut to desired
lengths. Bulletin GEC-459.

EQUIPMENT FOR

New relay doubles tip pressure
This new hermetically sealed relay has

a larger magnet delivering double
average tip pressure yet doesn’t exceed
Air Force-Navy size and weight specs.
Sealed in a standard-size enclosure
against dirt, salt, moisture, and pres-
sure changes, it withstands 50g shocks
and instantaneous voltage surges up to
1500 volts. Bulletin GEA-5729.

General Electric Company, Section C 667-23
Schenectady 5, New York

ELECTRONICS — January, 1953
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ELECTRONICS | _ |
I Please send me the following bulletins: I
MANUFACTURERS
\ I 4/ for reference only I
el
Components Fractional-hp motors Development I X for planning an immediate project I
Meters, Instruments  Rectifiers and Production
Dyan;fors Timers Equipment l [0 GEA-5093 Glass Bushings l
Capacitors lc':‘di‘;c’ﬁ'“Q |ij:75 Soldering irons l [0 GEA-5729 Hermetically Sealed Relays I
Transformer SRIICIESWIICHES i - i .
Pulse-forminsg Generators Rei:::::;le welding l [J GEC-459 Delay Lines |
networks Selsyns Current-limited high- I 0 GEC-811 Permafil Capacitors I
Delay lines Relays potential tester
Reactors Amplidynes Insulation testers I I
Thyrite* Amplistats Vacuum-tube volt- I BT e - I
Motor-generator sets Terminal boards meter
Inductrols Push buttons Photoelectric re- I COMPANY. - |
Resistors Photovoltaic cells corders l I
Yoltage stabilizers Glass bushings Demagnetizers City State
*Reg. Trade-mark of General Electric Co, I I
| |
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Wanted!

problems for

Ceramic Resistors

Tough circuit

GLOBAR

To help you solve those tough problems, five types of GLOBAR Brand Ceramic Resistors, with
distinctly different characteristics, are available in a wide range of shapes and sizes. Whenever
you have difficult temperature or voltage compensation problems in your electrical or electronic
circuits, you can count on GLOBAR Ceramic Resistors to help you out. In ordinary circuits, too —
wherever maximum resistor life and dependability are required —try GLOBAR Ceramic Resistors.

GLOBAR Ceramic Resistors are engineered to meet your exact requirements. They are electrically
fired in one piece, and will withstand the severest service. They are always uniform, because
they are strictly controlled from design and manufacture to final inspection.

. . If you have a resistor problem, let ou
GLOBAR Brand Ceramic Resistors Y. P . ’ . f
engineers help you—without obliga-
e TEMPERATURE VOLTAGE DISSIPATION tion, of course. just send complete
COEFFICIENT COEFFICIENT CAPABILITY . .o .
circuit information.
“A" LOwW LOow NORMAL
“cX” LOW (POSITIVE) PRACTICALLY ZERO EXCEPTIONAL
“B” MODERATE (NEGATIVE) MODERATE NORMAL
“F” HIGH (NEGATIVE) PRACTICALLY ZERO ABOVE NORMAL
TRADE MARK
“BNR"” | MODERATE (NEGATIVE) EXTREMELY HIGH NORMAL C . R .
TrH ‘ For useful engineering data on GLOBAR
Ceramic Resistors, write for your copy of by CARBORu"DuM
Bulletin R to Dept. E 87-124.
“Carborundum’’ and “‘Globar” are registered trademarks which indicate
¥ manvfacture by The Carborundum Company, Niagara Falls, New York
87.120
50 Want more information? Use post card on last page. January, 1953 — ELECTRONICS
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ONLY THE LFE 401 OSCII.I.OSCOPE

Offers all these

Important Features

HIGH SENSITIVITY AND WIDE FREQUENCY
RESPONSE OF Y-AXIS AMPLIFIER

The vertical amplifier of the 401 has been
designed to provide uniform response and ,

high sensitivity from D-C. The
accompanying amplifier response
curve shows the output down 3 db.
at 10 Mc. and 12 db. at 20 Mc. Align-
ment of the amplifier is for best
transient response, resulting in no
overshoot for pulses of short dura-
tion and fast rise time. Coupled with
this wide band characteristic is a
high deflection sensitivity of 15
Myv./cm. peak to peak at both D-C
and A-C.

37.5 Mv., 0.2 u sec width, Liasec sweep full scale

75 Mv., 0.2.esec width, Lacsec sweep full scale

TRIGGER GENERATOR with variable repetition rate
from 500 to 5000 cps.

POSITIVE & NEGATIVE UNDELAYED TRIGGERS and a
POSITIVE DELAYED TRIGGER are externally available.

75 PITTS STREET
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LINEARITY OF VERTICAL

DEFLECTION The vertical amplifier
provides up to 2.5 inches positive or
negative uni-polar deflection without
serious compression; at 3 inches, the
compression is approximately 15%.
The accompanying photographs il-
lustrate transient response and line-
arity of deflection.

SWEEP DELAY The accurately
calibrated delay of the 401 provides
means for measuring pulse widths,
time intervals between pulses, accu-
rately calibrating sweeps and other
useful applications wherein accurate
time measurements are required.

The absolute value of delay is accu-
rate to within 1% of the full scale
calibration.Theincremental accuracy
is good to within 0.19, of full scale
calibration.

Additional Features:

An INPUT TERMINATION SWITCH for terminat-
ing transmission lines at the oscilloscope.

A FOLDING STAND for convenient viewing.

FUNCTIONALLY COLORED KNOBS for easier
location of controls.

100

I.ABORA'I'ORY for EI.ECTRONICS, INC.

-BOSTON 14, MASS.

SPECIFICATIONS

Y-Axis

Deflection Sens.—15 Mv./cm,
peak-to-peak.

Frequency Response —DC to 10 Mc

Signal Delay —0.25.«¢ sec

Input line terminations — 52, 72 or
93 ohms, or no termination

Input Imp.—Direct —1 megohm,
30wt

Probe — 10 megohms,

10«uf

X-Axis

Sweep Range —0.01 sec/cm to 0.1

e sec/cm

Delay Sweep Range —5-5000 .« 8ec

in three adjustable ranges.

Triggers — Internal or External,
-+ and —, trigger generator,
or 60 cycles, undelayed or
delayed triggersmaybe used.

Built-in trigger generator with repe-
tition rate from 500-5000 cps.

General

Low Capacity probe

Functionally colored control knobs
Folding stand for better viewing
Adjustable scale lighting
Facilities for mounting cameras
Price: $895.00

Designed and built for electronic engineers, the 401,
with its high gain and wide band characteristics, and
its versatility, satisfies the ever-increasing require-
ments of the rapidly growing electronics industry for
the ideal medium priced oscilloscope.

Write for Complete lnformafion

PRECISION ELECTRONIC EQUIPMENT o OSCILLOSCOPES o MAGNETOMETERS o COMPUTERS o MICROWAVE OSCILLATORS ¢ MERCURY DELAY LINES

ELECTRONICS — January, 1953
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RN i
DC POWER SUPPLY SPECIFICATIONS G?

REGULATION: %% for both line (105-125 volts) and load variations. " EDEL
REGULATION BIAS SUPPLIES: 10 millivolts for line 105-125 volts. 815
1/,0,
RIPPLE: 5 millivolts RMS /2% for load at 150 volts.
VOLTS CURRENT MODEL | VOLTS CURRENT MODEL
100-325 0-150 Ma. 0-600 0-2.25 Amp. 77
0-150 Bias 0-5 Ma. 131 Uy 0
6.3 AC.CT.* 10 Amp. 0-600 0-3.00 Amp. | 780 %
100-400 0-150 Ma. 141 : #1 0-600 0-200 Ma. k
6.3 AC.CT. 10 Amp. #2 0-600 0-200 Ma. 800
200-500 0-200 Ma. #3 6.3AC.CT. 10 Amp. 5
6.3 ACCT. 6 Amp. 245 #4 6.3 AC.CT. 10 Amp. 4
0-300 0-150 Ma. 0-600 0-200 Ma.
0-150 Bias 0-5 Ma. 315 | ] 0-1508Bias 0-5Ma. 815
6.3 AC.CT. 5 Amp. § g S3ACCT. 10 Amp.
0-500 0-300 Ma. ~ §0-1000 0-50 Ma.
6.3 AC.CT. 10 Amp. S00R Ripple 10 mv. 1020
#1 200-500 0-200 Ma. GO 10 Amp.
#2 200-500 0-200 Ma. 0-1200 0-20 Ma.
#3 63ACCT. | 6Amp. 510 Ripple 10 mv. 1220
#4 6.3 AC.CT. 6 Amp. 6.3 AC.CT. 10 Amp.
i 0-500 0-300 Ma. 290-]000 0-500 Ma. .I 250
’. 0-150 Bias 0-5 Ma. 615 Ripple 20 mv.
6.3 AC.CT. 10 Amp. 0-1000 0-500 Ma.
[ Ripple 20 mv. 1350
0-350 0-750 Ma. 700
100-400 0-150 Ma.
S . § 0-350 0-1.50 Amp. 710 Regulation 0.01%
E Ripple 1 Mv. 2000
[ 0-350 0-2.25 Amp. | 720 6.3 ACCT. 10 Amp.
0-30 0-30 Amp.
-35 -3. d P
t 0-350 0-3.00 Amp 730 Ripple 0.1% 3030
' 0-600 0-750 Ma. 750 0-3 0-100 Ma.
§ Regulation 5 Mv. 3100
0-600 0-1.50 Amp. | 760 Ripple 1 Mv.
*All AC Voltages are unregulated. All units are metered except Models 131, 315 and 3100 .
All units designed for relay rack mounting or bench use. |

The Kepco Voltage Regulated Power
Supplies are conservatively rated. The
regulation specified for each unit is
available under all line and load con-
ditions, within the range of the in-
strument. Write for specifications.

52 Want more information? Use post card on last page January, 1953 — ELECTRONICS
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liniaturization. . .
Low Loss for UH

ERIE 535

TUBULAR TRIMMER

" ,

ACTUAL SIZE

Mounting Hole
Dimensions

T T

STYLE 3535

PATENTED

AAAAAR AARARAA,

WHNIBYL

i et

Simplicity of design makes possible the extremely
small size of the ERIE Style 535 Trimmer. The same
simplicity of design results in very low inductance
and unifrom, straight-line, noiseless adjustment. It
can be mounted close to associated circuit ele-
ments, and the ribbon type leads help to minimize
inductance in UHF circuits.

| When mounted, the high temperature, polysty-
2. lock in hole by e, rene body, extends only 17/32" from the underside
of the chassis, and is only 7/32'' in diameter. As
shown at the left, the operator works from only
one side of the chassis when installing the trimmer

. a production cost saving feature . . . no addi-
tional hardware required.

The ERIE Style 535 Tubular Trimmer combines
the desirable features of small size, easy mounting,
stable performance and economical price. Capacity

The chassis punch-out required for the Style 535 is identical fo range is from 0.7 to 3.0 mmf and working voltage
L that for the tubular ceramic frimmers that ore in general usage. is 500 VOItS. Write for full information and samples.

turning adjusting
screw through
top terminal,

3. Adjust capacitance
from top at final
test station,

ERIE components are stocked at leading electronic distributors everywhere.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N.J. « Philadelphia, Pa. * Buffalo, N. Y. « Chicago, |ll.
Detroit, Mich, * Cincinnati, Ohio + Los Angeles, Calif. :

Factories: ERIE, PA. + LONDON, ENGLAND + TORONTO, CANADA
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TOUGH, LONG-FIBER PAPER
NOT TRANSPARENTIZED

Diagrammatic enlargement of
cross section of paper with high
strength but low transparency.
Fibers are surrounded by air,

which has different index of
refraction. Many light rays are
bent back and do not get
through.

SAME PAPER

TRANSPARENTIZED WITH
FLUID MATERIAL

Same paper as “A”, filled with
oil or other luid material, giv-
ing spaces between [ibers same
index of refraction as fibers.
Reflection and refraction of
light are reduced and paper be-
comes highly transparent. But
transparency is not permanent
because fluids “hleed” out.t

SAME PAPER

TRANSPARENTIZED THE
ALBANENE WAY

Same paper as “A”, filled with
an inert synthetic resin, with
correct index of refraction.
This is how Albanene is made.
Iis transparentizer does not
“bleed” out. Albanene holds its
color and strength and is per-
manently transparent.}

PAPER TRANSPARENTIZED BY
CRUSHING AND BEATING FIBERS

\I\ls&/f/o j

Papers are also transparentized
at the mill by a “beating” proc-
ess. The fibers are crushed,
flattened and compacted. Re-
flection and refraction of light
are reduced. But the process
weakens the fibers and the
strength of the transparent
paper is low.

More than 15 tests are made during production of Albanene. For example, each

production roll is tested for pencil “take”, for pencil erasing and the taking

of drawing ink. To eliminate human variables, pencil lines are drawn by
machine. In this way you are assured of the uniformity of working sur-

face so much desired by draftsmen, and assured of a paper that makes
cleaner, sharper prints . .. now or a generation later. Ask your
K&E Distributor or Branch for further information.

1 Prove this by making the “drafting tape test” Press a short piece of
drafting tape on fluid-transparentized paper, and another on Atbanene.
Strip them off the next day and examine both papers. Notice
that enough fluid has drifted out of the ordinary paper
into the tape to destroy much of the transparency.

And notice that Albanene is not affeeted.
What drafting tape does over night,

time will do naturally.

54
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AVAILABLE IN MANY FORMS
FOR MANY USES

Albanene comes in 20-yard and 50-yard
rolls in various widths and in three
different weights. For those who like the
convenience of cut sheets, a new
Albanene package has heen designed.
It strongly protects the paper in
shipment and storage, and may be

opened without mutilating the con-

»

tainer, thus serves as a dispenser
in drafting room or stock room.
Albanene cut sheets can be
supplied imprinted to your

specifications.

P
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Once you've discovered the pleasure of
drawing on Albanene, the next logical step
is to save time, trouble and eyesight with
a K&E PARAGON* Drafting Machine. You
control your calibrated straight edge with
a light touch of one hand, for parallel lines
and lines at any angle.

Make your lettering letter-perfect and save
wear and tear on your nerves by using a
LEROY* lettering ovutfit. Template grooves
guide your pen so the finished result looks
like printers’ type, and the whole process is
relaxing. There's a wide choice of sizes,
styles and symbols.
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CHECK THESE FEATURES

LOW-EXPANSION WINDING FORMS

(non-hygroscopic) prevent distorted
windings, breaking of seal, breakdown
of dielectric.

HIGH-STABILITY RESISTANCE WIRES

—pure, carefully selected, pretested
alloys.

PRECISION WINDING

—uniformly wound, mechanically tied
under scientifically controlled conditions.

NON-CORROSIVE, ANCHORED TERMINALS
—strong, tin-dipped copper terminals,
securely and permanently attached to
winding form.

HERMETIC SEALING

A special process, employing chemically
inert compounds, seals winding against
destructive effects of salts, moisture,
and atmospheric conditions.

PRETESTED FOR ACCURACY

—quality assured by temperature cy-
cling, salt water immersion, humidity,
and overload tests.

Want more information? Use post card on last page.

I-T-E CIRCUIT BREAKER COMPANY « RESISTOR DIVISION « PHILADELPHIA 30, PA.

PRECISION RESISTORS

JAN R-93 or MIL R93A SPECS.

If finding reliable, lightweight, precision wire wound
resistors is your problem, investigate the I-T-E product.
I-T-E precision resistors have been developed by
experts to meet the exacting requirements of the
electronics industry.

Simple basic design, engineering skill, extensive produc-
tion facilities, and close quality control are all combined
to give you lightweight resistors that far exceed require-
ments of JAN R-93 or MIL R93A specifications. You
get quality—close tolerance in every unit—in any
quantity you need.

RATINGS:

I-T-E precision wire wound resistors can be supplied in
quantity all the way from 0.01 ohms to 10 megohms—
0.125 to 5 watts. Standard tolerances +19%,. Available
in specified tolerances down to +0.05%. Ideal for all
JAN “A” and “B” as well as MIL applications.

FOR DETAILED INFORMATION— Get in touch with your nearest
I-T-E representative or write direct to:

I-T-E RESISTOR DIVISION
1924 Hamilton Street
Philadelphia 30, Penna.

January, 1953 — ELECTRONICS
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We welcome your inquiries

on new ways in which you can profit by using

CLEVELITE

... the dependable Laminated Phenolic Tubing

[ts use the world over, is aiding Electrical and Elec-
tronic Industries to improve performance and lower
costs.

CLEVELITE is known for its—DEPENDABILITY—
UNIFORMITY—and ability to meet required toler-
ances . . . particularly important in coil forms,
collars, bushings, spacers, tubes and endless other
products.

Consult our Research and Engineering Laboratory.
It is at your service.

WHY PAY MORE? For the best . . . Call CLEVELAND!

*Reg. U.S. Pat. Off.

7%CLEVELAND CONTAINER 4]

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES ot Plymouth, Wise,, Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N, J.
ABRASIVE DIVISION ot Clevelond, Ohio
CANADIAN PLANT: The Cleveland Contoiner, Canada, Ltd,, Prescott, Ontario

REPRESENTATIVES
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N.J.
NEW ENGLAND  R. S. PETTIGREW & €O, 62 LA SALLE RD., WEST HARTFORD, CONN. [
CRICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
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G-E selenium rectifiers assure long life
for new Electro-Klean home air filter

: : e q
<IN OUR PRODUCT,” states Mr. William M. Reed, President
of American Air Filter Co., “we required uninterrupted and
long-lasting performance from every component. We get both
in General Electric selenium rectifiers.”

American Air Filter Co. recently introduced an electronic
precipitator air filter for home use, the Fleciro-Klean.
The direct current used is supplied by General Electric
selenium rectifiers in a new, high-voliage power pack.

G-E rectifiers were chosen because of their uniform
high-quality and long life.As Mr. W. M. Reed, American
Air Filter President has said, ““Our experience has proved
that G-E selenium reclifiers assure not only a dependable
and uniform power supplv for the product, but an extra
long life as well. They make a major contribution to its
qualily and consumer acceplance.”

QUALITY MEANS SAVINGS—G-E selenium stacks have
exceptionally low forward resistance and back leakage.
The lower these characteristics are initially, the slower
the aging, and the longer the life of the rectifier. Also,
these mean higher output, greater efficiency, and cooler
operation. Frequently, they permit you to save with a
more compact assembly made up of smaller components.

MORE INFORMATION? For the full story of how G-E
selenium rectifiers can improve your product, contact
your nearest G-E Apparatus Sales Office, or write for
Selenium Application Bulletin, GET-2350. Address Section
461-24, General Electric Co., Schenectady 5, New York.

GENERAL @3 ELECTRIC

58 Wcent more information? Use post card on last page.

January, 1953 — ELECTRONICS

www americanradiohistorv com



ELECTRONICS — January, 1953

FERROXCUBE ...findt in fonites /

Nickel-free Ferroxcube 3 and 3C cores are
the modern, superior ferrites now perform-
ing with outstanding success in television
and military electronics. Both materials
have higher permeabilities than the nickel-
zinc ferrites that are sometimes supplied
for these applications.

For the higher-temperature applications,
Ferroxcube 3C cores are recommended.
Where maximum initial permeability is the
prime requirement, Ferroxcube 3 is gener-
ally indicated.

In any case, you can specify either of
these excellent manganese-zinc ferrites
with full assurance that deliveries will be

FERROXCUBE

M O DERN COREFEF MATERIAL

T HE

APPLICATIONS

made to meet your specified schedules.

For higher-frequency applications,
where minimum eddy-current losses are
more important than maximum permea-
bility, the Ferroxcube 4 series of nickel-
zinc ferrites are recommended. Their uses
include I-F Transformers, R-F Tuning Coils,
Antenna Cores, etc.

The broad experience of Ferroxcube
Corporation Engineers — an accumulated
knowledge of manufacture and applica-
tion over a 16-year period — is the “refer-
ence library” which is available to assist
you. Write for technical data applicable to
your design problems. % * * *

SAUGERTIES, NEW YORK

Want morc information? Usc post card on last page.
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FERROXCUBE CORPORATION OF AMERICA

* A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague °
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WANT EXCEPTIONAL PRECISION FOR

MICROWAVE-UHF-VHF

GAIN OR LOSS MEASUREMENTS?

YOU CAN HAVE IT WITH
the NEW
MICROWAVE GAIN SET

DECIBELS
o

EXPANDED

AER BEN SN e

| COMPRESSED
SCALE

READABLE
TO
0.025 DB.

Readable to 0.025 db.

Accuracy within 0.1 db of attenuator calibration.

Measurements with available power as low as —80 dbm,

signal source and local oscillator for any frequency range.

of gain or tuning.

The Microwave Gain Set is a complete system for making precision measurements of gain
or loss in microwave components or systems. The IF amplifier-metering portion, available
separately as the Model 620-A Amplifier-Detector Set, having an input frequency of 70 mcs,
may be used with other signal sources and local oscillators to provide measurements down
to the VHF range. It consists of a preamplifier, calibrated attenuator, amplifier-detector, and
power supply. The 500-A Double Klystron Power Supply and “Centilators,” Microwave
Signal Sources, both optional, are also available. With its high gain and high ultimate accur-
acy, the Microwave Gain Set is capable of accurate loss measurements in the vicinity of zero

loss, as well as where losses are as great as 80 db.

SEND FOR DETAILED FOUR-PAGE BROCHURE ON THE NEW GAIN SET

Available with or without RF-Heads. May be used in conjunction with klystron

Extremely well regulated to prevent disturbance of measurements due to drift

/\“‘v ‘

KAY ELECTRIC COMPANY

]4 Maple Avenue Phone CAldwell 6-4000

Pine Brook, New Jersey

60
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Froineered  today for your needs tomarrow!

PRECISION-MOLDED MYCALEX 410

g TRANSISTOR SOCI(EI'S

Mycolex 410 28 —now in the pilot production stage
Transistor Socket ~

sown saisee . —engineered in advance of actual need

In keeping with the MYCALEX policy
of progressive design in advance of needs,
these Transistor Sockets were engineered
months ago and arec now in small scale
pilot production. They'll be available

in quantity in advance of actual needs.

\
Mycalex 410 /] {
Transistor Socket
enlarged to
show detail

The body is precision-molded of MYCALEX

410, glass-bonded mica insulation for last-

ing dimensiona stability, low dielectric DIMENSIONAL DRAWING
Achievement in foss, immunity o high temperature and e e

humidity exposure combined with maxi- TRANSISTOR SOCKETS
mum mechanical strength. The loss factor
’ is only 0.014 at 1 MC and dielectric
The production of Mycalex

Transistor Sockets is a real sfrengrh is 400 \'olts/m||.
occomplishment of precision
molding in minioture. The
hofes for the leads are the

MYCALEX ~410™ BODY

Zontacts can be supplied in brass or beryl-

smallest ever molded. AH ium copper. The sockets are readily solder-
foleraonces are exceedingly . 3

close. Mycalex production able. The socket bodies will not warp or
engineers are proud of their - H H H
e A e zrack when subjected ro. hlgt\ solden:lng
becaute low-¢ost, mas po- temperature. Taey function in ambient
ducti t iq an be

S e temperatures up to 700°F.

Mycalex Low-loss Tube Sockets and Multiple Headers

A complete line of tube sockets including sub-minia- and custom Tube Sockets or Multiple Headers, call,
ture types is available in Mycalex 410 and Mycalex wire or write . . . there is no obligation, of course.
410X glass-bonded mica insulation. Comparative in

cost to ordinary phenolic sockets they are far MYCALEX TUBE SOCKET CORPORATION
supenor in ev ery rcspcct Dimensional accuracy 1s Under Exclusive License of Mycalex Corporation of America
unexcelled. For complete information on standard 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.

MYCALEX CORPORATION OF AMERICA

Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20—Plant & Seneral Offices: CLIFTON, N. J.
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Air Strike....Submarine Style

Guided missiles launched from submarines promise
to be major offensive weapons in case of war. A mis-
sile of this type travels 1o its distant destination
under unerring electronic orders. The brain center for
such missiles will be typical of the electronic systems
developed and manufactured by Arma Corporation.

In close collaboration with the Armed Iorces
since 1918, and more recently with the Atomic
Energy Commission, Arma has contributed much

in basic research, design, development and manu-
facture to the advancement of electronic and ¢lectro-
mechanical weapon control, navigation, and other
precision remote control systems. There is every
reason to believe that engineering background and
techniques—first used successfully in these devices
—will see widespread industrial applications. Arma
Corporation, Breoklyn, N. Y.; Mineola, N. Y.

Subsidiary of American Bosch Corporation.

‘””A ADVANCED ELECTRONICS FOR coNTrROL (AAMB

Want morc information? Use post card on last page.
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PRESTIGE of the Buss Name and
PROTECTION of BUSS F“SES means

PROFIT For You.....

=)

For more than a third of a century
BUSS has lead in the research, design and
development of fuses for electrical protection.
To maintain this standard of unquestioned high
quality, each and every BUSS fuse for the
electronic field is tested in a highly sensitive
electronic device that rejects any fuse that is not
correctly calibrated — properly constructed —
and right in all physical dimensions.

The complete BUSS line makes it easy and
economical for you to select the fuse that is right
for any requirement. Choose from Dual-Element
(Fusetron slow blowing fuses), Renewable, and
One-Time types which are available in all stand-
ard sizes, and many special sizes and designs.

BUSSMANN Mfg. CO,,

St. Louis 7, Missouri

Division McGraw Electric Company

University at Jefferson,

LA R R AR B N N R N P N R L

L

Do You Have A Protection Problem?

Wil

Let our fuse engineers help you select or design
the right fuse or fuse mounting to meet your
needs. Submit a sketch or description that shows
the type of fuse contemplated, number of
circuits; type of terminals, and the like. We
welcome your requests — and our staff is always
at your service.

TO MAIL THIS
HANDY COUPON TODAY!

I BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
I University at Jefferson, St. Louis 7, Mo.

I Please send me bulletin SFB giving the facts on
1 BUSS small dimension fuses and fuse holders.

§ Company
B Address..

Name................

Title

| .
i City & Zoneowo oo SEAtC e ELRC-153

Want more information? Use post card on last page.
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SAFE AGAINST HIGH HUMIDITY IN TROPICAL CLIMATES!

RESISTS

o

-4
i % =/ 1
f?:@\": ?:‘ a AY ‘:; D Ay ;4
F5 LU P02 DN
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FZ
, o

| — the hatches” against high humidity
== with Sprague Blue Jackets! They're
— .

rugged vitreous enamel power re-

sistors that can take abuse . . . that eliminate
electrolysis failure in the most humid atmos-
pheres . . . that deliver top wattage ratings in
every size . . . that assure unmatched stability
and resistance to thermal shock. Yes, the Blue
Jacket is outstanding even among the many
noteworthy Sprague developments in the
resistor art. * % L L *

WIRE-WOUND

=y 72
“w
‘l\\~~ o

Blue Jacket resistors are made in types to
meet the tough performance requirements of
Military Specification JAN-R-26A, Character-
istic “G”. See Engineering Bulletin 110 for
complete details. Blue Jackets are also avail-
able in commercial styles that excel in the
most severe industrial electronic service. En-
gineering Bulletin 111 describes these supe-
rior units—that cost no more than ordinary
resistors! Send for your copies to:
SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass.

YOU'LL RECOGNIZE THESE SUPERIOR RESISTORS BY
THEIR BRIGHT BLUE VITREOUS ENAMEL JACKETS

IN ELECTRIC AND ELECTRONIC DEVELOPMENT

PIONEERS

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

January, 1953 — ELECTRONICS

wWwWw americanradiohistorv com



How many research hours in a day?

In addition to a complete line of
instruments for measuring and
controlling temperature, flow, and
dozens of other variables, Honey-
well offers these special ElectroniK
instruments of interest to re-
search men:

Function Plotter: automatically
plots the relation of two inde-
pendent variables.

Two-Pen Recorder: simultane-
ously measures two variables on a
single chart.

Extended Range Indicator: featur-
ing automatic range-changing,
readable to one part in 5000.

Narrow Span Recorder: measures
spans as narrow as 100 micro-
volts, without external pre-ampli-
fier.

Brown Electrometer: measures
currents as low as 10-!* ampere.
High Speed Recorder: features

pen speed of only one second for
full scale travel.

ELECTRONICS — January, 1953

TESTING LUBRICANTS for ball bearings, research men at
Sinclair Research Laboratories utilize ElectroniK instruments
to record temperatures of bearings running on a test stand.

OBSERVING tests, measuring critical conditions, collecting
data, plotting curves . . . the routine labor of research
takes a lot of time out of each day . . . each week . . .

each month.

You’ll find that ElectroniK instruments can save countless
scientific man-hours by doing all these laborious but
essential jobs for you. They free highly trained scientists for
more important work . . . giving them an opportunity to

use their brainpower most effectively. And these instruments
do the routine work faster, more accurately than

could be done by human hands.

ElectroniK potentiometers are accelerating the pace of
research in academic and industrial laboratories, atomic
energy projects, pilot plants, and test centers throughout
the world. For a discussion of how they can help your
own research programs, call our nearest engineering
representative . . . he is as near as your phone.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial
Division, 4428 Wayne Ave., Philadelphia 44, Pa.

REFERENCE DATA: Write for Research Bulletin 15-14," Instruments Accelerate Research’ . . . and for Data Sheets on specific instruments.

Honeywell

BROWN INSTRUMENTS

Fout o Couitiels-

Want more information? Use post card on last page. 65
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edwin i.guthman & co., inc.

indianag

ica,

att

als o

3-1600

CH

throop t. chicago 7,

s .

1

flyback transformers

For reliability in high voltage specify Guthman Flybacks—they wont break down even
under the most severe voltage requirements. Wire used in Guthman Flybacks is fabricated
in our own plant and is quality controlled from raw material to finished product
guaranteeing a superior uniformity of performance. The excellent linearity and voltage
regulation characteristics of Guthman Flybacks aids in preserving picture quality.

Coils used in Guthman Yokes are form wound. Complete isolation between vertical
and horizontal coils achieved by a molded nylon piece permits a yoke rating of
5,000 volts pulse maximum. Anti-magnetic core retainer band and brass mounting
nut assures no magnetism in Guthman Yokes.

DELAY LINES
SHIELD CANS
ANTENNA COILS
OSCILLATOR COILS
COMPRESSION TYPE
MICA TRIMMERS

).F. TRANSFORMERS
LOOP ANTENNAS
R.F. TUNERS

DURTON BROWNE ADVERTISING

www americanradiohistorv com



This New, 12-Page So

Microwave Components

Data Book M——— _____ iy

SEND FOR YOUR COPY

Contains diagrams and tables of sizes and
types—detailed Government specifications

for rigid and flexible waveguides—

LIMENTS °

e s

TITEFLEX, INC.
524 Frelinghuysen Avenue
Newark 5, N. J.

Please send me without cost copies of your new

Microwave Components Data Book.

NAME
manufacturing and testing operations. T
If you’re working on electronic contracts, this T
Handbook belongs on your desk. The coupon ADDRESS
brings you as many copies as you need. ary ZONE STATE
ELECTRONICS — January, 1953 Want more information? Use post card on last page.
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No. 108 machine
makes

coil winding
more profitable

Quick set-up and
greater accuracy
LOWER COSTS

Leesona® No. 108 Coil Winder for high
accuracy, top production and lowest costs in
shops where change-overs are frequent.
Takes Iong or short runs; easy to set up; no
cams or gears to remove when making set-
up changes; all controls are within easy
reach of the operator even when seated.

Pecge-Wonwiireg Deaign

So simple, the operator can make set-up changes in a matter
of minutes. So moderate in price you can easily replace older,
less satisfactory equipment and soon see savings write off your
investment.

This is the manual paper feed machine which won the
“Electrical Manufacturing’’ magazine’s design prize. Set-up
time is reduced to a minimum by external controls and
change-over from job to job is quick and easy. It winds wires

from #20 to #44 (A.W.G). Coil lengths may be from !, to
354", with outside diameters up to 5 round or square.

ACCURACY CONTROLLED, because leadscrew traverse and
quick-reversing clutch give positive control of wire layer. In-
dicators help operator time paper feeding accurately even at
high speed.

Send for Bulletin 108A and read all the good news about this
flexible high production, low cost coil winder.

UNIVERSAL WINDING COMPANY

P. O. Box 1605, Providence 1, R. 1.

Chicago office and Demonstration Room, 9 So.Clinton St., Chicago 6, I11.

Leesovd)

For winding coils
accurately .. .avutomatically
use Universal Winding Machines

in quantity

Want more information? Use post card on last page.
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The Inside Story

The NEW CE Series

ACCURATE WIRE WOUND RESISTORS

HERMETICALLY SEALED IN CAST EPOXY. EXCEEDS MIL R-93A SPECIFICATION

Scientific progress has made the demand and we believe
the CE series resistors are the answer: —

In the cross-section above, we illustrate the single ho-
mogenous mass that means so much to stability and provides
the ample moisture vapor barrier of this new resistor. Bobbin
and encapsulation become one homogenous mass, surround-
ing the resistance wire with a minimum of strain.

Write today if your requirements are for a hermetically
sealed resistor to withstand a wide variety of environments.

Ask for the literature covering the CE series resistors.

IN NEW YORK:
Audio & Video Products Corporation

CI “EMA ENGIN EERI"G co 730 Fifth Ave. * Plaza 7-3091
EXPORT AGENTS:
Frazar & Hansen, Limited

@ 1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA
301 Clay Street
San Francisco, California, U.S.A.

N\~
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TYPE C45-7C

COMPLETE

CIVILIAN LINE

Exceptionally good delivery cycle on

civilian orders due to tremendous

mass production facilities.

TYPE C2-45

YPE €2-35

Types.

composition resistor.

TYPE €2-252

NEW HIGH QUALITY MINIATURIZED
“DIME-SIZE" CIVILIAN CONTROL—
Performance Fully Equals Lerger

TYPE 70, 3/4” diometer varimble
Watiage
rating: .3 watt for resistances
through 10,000 ahms, .2 watt with
350 volts maximum across end
terminals far resistances ever
10,000 ohms. Also availabk in
concentric shoft tondem construc-
tion C45-70 as shoawn above

N\
TYPE €225 =

TYPE GC-45, 15/16” diameter varicble
composition resistor. Wattage rating:
1/2 watt for resistances through
10,000 ohms, 1/3 wott for resistances
over 10,000 ohms through 100,000
ohms, 1/4 watt with 500 valts maxi-
mum across end terminals for resist-
ances over 100,000 ohms. Available
with or without illustrated attached
switch and in concentric shoft tandem
construction C2-45 os shown above.

TYPE GC-35, | 1/8” diameter voriable
composition resister. Wattage roting:
3/4 watt for.resisiances through
10,000 ohms, 2/3 watt for resistances
over 10,000 ahms through 25,000
ohms, 1/2 watt with 500 volts maxi-
mum across end terminals for resist-
ances over 25,000 ohms. Availoble
with or without illustrated ottoched
switch and in ¢concentric shaft tandem
construction C2-35 as shown obave.

TYPE GC-252, 2 watt, 1.17/64" diam-
eter variable wirewownd resistor.
Available with or without illustrated
attached switch and in concentric
shaft tondem construction C2-252
as shown gbove,

TYPE GC-25, 4 wott, 1 17/32° diam-
eter variable wirewound resister.
Available with or without illustroted
attoched switch ond in concentric
shaft tandem construction C2-25 os
shown above,

Typical concentric shaft tandem with panel ond
rear sections operoting separately from
concentric shafts {TYPE C45-70 ILLUSTRATED).
Similar construction availoble for atl

military resistors.

REPRESENTATIVES
Henry E. Sanders
McClatchy Bidg.

69th & Market St.
Upper Darby, Penna,
Phone: flanders 2-4420

W. S. Harmon Company
1638 So. La Cienega Blvd.
Los Angeles 35, California
Phone: Bradshaw 2-3321

-3

) John A. Green Company
6815 Oriole Drive
Dallas 9, Texas

IN CANADA

C. C. Meredith"& Co.
Streetsville, Ontario

SOUTH AMERICA

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

OTHER EXPORT
Syivan Ginsbury

8 West 40th Street
New York 18, N. Y.
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Describes Electrical and Mechanical characteristics,
Special Features and Constructions of o
complete line of variable resistors for military
and civilion use. Includes dimensional drawings
of each resistor. Write today for yaur copy.

TYPE 45, (JAN-R-94, Typc RV?2)
1/4 wott, 1516” diometer vari-
able composition resistor.
Also available with other
special military features not
covered by JAN-R-94 includ-
ing concentric shaft tandem
construction. Attached switch.
can be supplied.

TYPE 35, (JAN-R-94, Type RV3)
1/2 watt, 11/8” diometer vori-
able composition resistor.
Also available with other
special military teatures not
covered by JAN-R-94 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

TYPE 252,(JAN-R-19,Type RA20)
2 wott, 1 17/64" diameter
variable wirewound resistor.
Also available with other
special military features not
covered by JAN-R-19 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

TYPE 25, {JAN-R-19, Type RASO)
{Moy also be used us Type RA2S)
4 wott, 117/32” diameter
variable wirewound resistor.
Also aovailable with other
special military features not
covered by JAN-R-19 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

COMPLETE
MILITARY LINE

Immediate déh'very from stock on 139
types including JAN-R-94 and JAN-R-19
types of variable resistors.

TYPE 65, {Miniaturized)
1/2 watt 70°C, 3/4” diometer minia-
tyrized variable composition resistor.

See the complate CTS military and lvil
ion lines of variable roslstors at the

L/ 4 IRE SHOW

e Grand Central Palace, New York City
MARCH 23-26,1953
BOOTH 4-608

TYPE 90

1 wott 70°C, 15/16" diameter vari-
oble composition resistor. Attached
switch can be supplied. Also avail-
able in concentric shaft tondem
construction,

— Specially designed for military commwuni-
: cations equipment subject o extreme
temperature ond humidity ranges.
~55°C to 4 150°C...aridity to saturadon.

TYPE 95, (JAN-R-94, Type RV4)

2 watt 70°C, 1 1/8" diameter variable
tomp iti resistor, Also availabl
with other special militory features
not covered by JAN-R-94 including
concentric shaft tandem construction,
Atached switch can be supplied.

Burton Browne Advertising

CHICAGO TELEPHONE SUPPLY

it

i
ELKHART = INDIANA
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JK STABILIZED
H-4 CRYSTAL

PRODUCTS

CRYSTALS FOR THE CRITICAL

A versatile cryetal the JK H-4 is widely used
as a replacemeat crystal in marine and other
communications systems. Pressure mounted,
dust and water proof, stainless steel electrodes.
Frequency range 1800 kc to 15 me. Military

type holder. Argther of the many JK Crystals
available to serg every need.

THE JAMES KNIGHTS COMPANY
— SANDWICH ILLINOIS

- _.W : g Ry b | .
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G-E Hydrogen Thyratrons!

~/i0o standard-tube recovery time

—12,500 kw max power delivered

GL-6130

Peak anode voltage 3 kv
Peak current 35 amp
Max power delivered 52.5 kw

Replaces GL-3C45, also is svited to
high-altitude applications.

7‘7?

|m75 |ssz \*\>

‘A‘\ YEARS OF ELECTRICAL L“'
AA PROGRESS /"

AA LA

.‘%ﬂ///&//ﬂ/ «,‘%l//(&’ff&)(l y‘

GENERAL

www americanradiohistorv com —

EXTREMELY HIGH VOLTAGE AND CURRENT PEAKS. See
ratings at left. These fast-cycling G-E thyratrons per-
form at far greater peak powers than standard types,
because (1) the cathodes are specially designed to
deliver very high currents, and (2) hydrogen has high
dielectric strength. The GL-5948’s rating of 25 kv is
some 10,000 v above any standard thyratron. The
smaller GL-6130’s 3 kv is approximately 3 times the
rating of standard tubes of the same size. You can
switch top voltages with G-E hydrogen thyratrons!

LIGHTNING-FAST RECOVERY TIME! Almost instantane-
ous tube recovery permits pulse cycling some 10 times
faster than with other gas-filled tubes. Atoms of hydro-
gen—lightest of the elements—ionize and deionize
quickly enough to make possible thyratrons that will
“trigger” your high-repetition pulse circuits.

BACKED BY EXTENSIVE G-E FACILITIES. General Elec-
tric’s large research, engineering, and test facilities
combine to assure continued progress in hydrogen-
thyratron design. Ask for further facts by return mail—
or, if you wish, a G-E tube engineer will be glad to
call! Wire or write Tube Department, General Electric
Company, Schenectady 5, New York.

ELECTRIC

163-1A1



LAPP TUBE SUPPORTS

for mounting
forced-air-cooled tubes

Now available as a standardized line, these Lapp
insulated supports for mounting forced-air-cooled
tubes facilitate design of transmitter and other
high-power circuits. They are simple, compact and
efficient. For high frequency tubes they are avail-
able either in Lapp porcelain or Lapp steatite; for

standard broadcast frequencies in Lapp porcelain.

WRITE for specification sheets. Radio Specialties
Division, Lapp Insulator Co., Inc., Le Roy, N.Y.

ﬂ,@nn
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ENGINEERING + TOOLING + PRODUCTIOI; 'I' FINISHING

To the project engineer about to have a “baby”

You’re busy solving the functional design problems of that new projcct.
It’s taking all your working hours. But what about the chassis or housing?
That’s where more problems arise.

And that’s where Karp helps by answering difficult questions like: how
to make your design functional yet attractive...how to make a water-tight
seal...how to providc adequate ventilation...in fact, how to solve all the
problems of planning a low-cost sheet metal assembly.

By calling Karp in early, your “packaging” problems can be ironed out
as you solve your functional problems. And with its creative engineering
staff, its vast assortment of available dies, its 77,000 square feet of facilities,
Karp can show you how to cut costs and delivery time. We’ll be glad to
talk it over with you.

KARP METAL PRODUCTS CO., INC,, 215 63rd St., BROOKLYN 20, N. Y.

T s

o
MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS R ENGINEERED SHEE'I' ME'I'AI. FABRICATION

o

- w T
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THE PRODUCTION UNIT

IS LIKE THE SAMPLE . . . AND

EACH PRODUCTION UNIT IS LIKE THE
OTHER ... ELECTRICALLY AND
MECHANICALLY!

FERRITE RES

Electronic Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa.

Want more information? Use post card on last page January, 1953 — ELECTRONICS




Two 21-mch Metal Cone Picture
Tubes Announced hy Westmghouse

214P4 and 21IMP 1 now avail-
able for immediate delivery

Manufacturers faced with problems
of handling. cost and uniformity in
large picture tubes now may order
Westinghouse 21-ITnch RELTA-
TRON Metal Cone Picture Tubes
for immediate delivery. The new tuhes
—almost 33149 lighter in weight—
are manufactured under the most rigid
quality control system in the country.
Superior face plate quality assures
greater freedom [rom blemishes and
¢lass  imperfections. Uniform  face
plate thickness greathy reduces optical
distortion over the viewing area. The
etched elass of the face plate eliminates
glare from external lieht sources.

| |

Improved Gun Employs Gluass Beads.
Westinghouse makes 1the new metal

cone electrostatic focus tube with glass.
beaded assembly. This assures accurate
element spacing within close 1o0lerances
to improve spot size and picture
uniformity.

Improvea
Corner Focus

Frosted

Face

Plate

Cuts
Distortion,
Glare

Uniform
Thickness
of Face
Plate
Gives
Uniform
Brightness
Over
Viewing
Area

Glass Enamel
Coating of
Me ' Cone
Permits
Leak-Proof
Seal

The 21-Tnch

RELIATRON Picture
Tubes feature still another important
improvement. The face plate is sealed
to the metal cone using an intermedi-
ate glass-enamel frit.

PRODUCTION SAVINGS
The 21-Inch RELTATRON Picture

Tubes introduce new economies
throughout TV set production. Their
lichter weight cuts shipping costs. The
21MP1tbe is electrostatically focused.
requiring no focusing coil or focusing
magnet. The 21AP1 is designed for
magnetically focused operation.

Vletal cone tubes give increased me-
chanical streneth. and because of their
licht weight are easier to handle and
assemble in TV receivers.

RELIATRON.
| you CAN BE SURE...IFITS

Vestingl

-4

ousc

I ——

ET-95016
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Metal Cone Construction
Strong, Light, Econamical

K Extra-Hard Insulating
Coating Provides Good
Surface Protection of
Metal Cone

BETTER PICTURES

Metal cone picture tubes permit the
use of spherical face plates of uniform
thickness that allow receiver manufac-
turers to use standard available de-
flection components that produce pie-
tures of consistently high quality.
Employment of the Westinghouse 21-
Inch RELIATRON Metal Cone Pic-
ture Tubes enables vou to meet the
growing demand for larger screen TV
receivers, to deliver a belter picture,
and at the same time. to realize im-
portant savings in vour production
operations.

The new RELIATRON metal cone
tubes now are available in quantities
which permit immediate delivery of
production-size orders. For complete
details. write Dept. A-201.

TUBES

ELECTRUONIC
U B E DI VISI ON

Westinghouse Electric Corporation
Box 284, Elmira, N. Y.
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UNSEEN, but all-important in a crystal are
the skills, precision standards, and exacting
tests that go into its processing. These are
the things that add up to dependable per-
formance under toughest conditions.

CRYSTALS

Give You

" CRITICALLY CONTROLLED QUALITY

EVERY APPLICATION
OF 2-WAY RADIO

MIDLAND QUALITY starts with highly critical
selection of raw quartz, inspected and pre-
cisely graded for its intended use. Midland
optical and mechanical measurement facilities
are unexcelled in the industry.

*TYPE ML-TA—RANGE:
2.0 —15.0 me

Supplied per Mil
type CR-1A when
specified.

FOR EXAMPLE, STRICT ADHERENCE to pre-
scribed angular relationships is required to
give oscillator plates the properties best
suited to specific jobs. Constant vigilance is
maintained through Midland processing steps
to be sure that no deviation of angle or im-
proper contour develops.

*TYPE ML-4 — RANGE:
1.0 —10.0 me

Supplied per Mil
type CR-5; CR-6;
CR-8; CR-10 when
specified.

*TYPE ML-6 — RANGE:

THIS CRITICAL QUALITY CONTROL extends 14— 1.0 me

through to final mounting, sealing and test-
Ing — assuring you the best crystal unit sci- CR-23; CR-27; CR-
ence and top-level craftsmanship can produce. 28; CR-32; CR-33;

\‘ " CR-35; CR-36 when
specified.
Whatever your crystal need — conventional or
highly specialized . . .

When

Supplied per Mil
type CR-18; CR-19;

N

It Has to Be EXACTLY RIGHT. . . Contact

I%Itd
MANUFACTURING CO., INC.
3155 Fiberglas Road Kansas City, Kansas

Manufacturer of Quartz Crystals for Electronic Frequency Control

80 Want more information? Use post card on last page, January, 1953 — ELECTRONICS

www americanradiohistorv com



|

S

0zalid saves time and money in Printmaster wiring
. . . with smooth, flexible Irvington FIBRON® Tubing

The job of wiring Printmasters and other duplicating and copying
machines is simplified by the smooth interior surface and unusual
flexibility of Irvington Fibron Extruded Plastic Tubing, according

to the Engineering Department of Ozalid Division of General Ani-
line & Film Corporation. The tubing slips over the wires easily and
quickly—thus saving time and money in assembly.

O:zalid’s choice among the many available types of Fibron Tubing is
IRV-O-LITE XTE-30—an unusually effective insulation for normal
operating conditions. For more severe service—particularly where

high ambient temperatures are encountered—many leading manu-

facturers of electrical equipment turn to Temflex 105. This Irving-
ton Fibron Tubing is UL approved for 90° C. operation in oil—as
well as for continuous service at 105° C.

Specifically formulated for high-temperaiure operation, Temflex
105 has the added advantage of retaining its flexibility at temper-
atures as low as —40° C!

There’s a type of Fibron Tubing for just about every type of service
requirement—why not look into the entire line? Just mail the
coupon for the Fibron Catalog,. .3

000000000000000000000000C204000883E

Send this convenient coupon now Irvington Varnish & Insulator Co.

Gentlemen:

Please send me your catalog on IRV.O-LITE XTE-30,
Temflex 105 and other types of Fibron Extruded
Plastic Tubing.

— —— — — —— — — — P —

) 5 INAIME. . oot snneenen Title........... —
VARNISH & INSULATOR COMPANYY o]
Irvington 11, New Jersey Street
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Oniario, Canada FEET e
City Zone State
ELECTRONICS — January, 1953 Want more informatien? Use post card on last page. 81
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MOLONEY rﬁ,berfw'e ELECTRONIC CORES

STANDARD TEST

All 12 mil cores are tested for core loss (true watts) and excit-
ing volt-amperes (apparent watts) at 60 cycles. 4 mil cores are
tested at 400 cycles. Following table gives maximum test values.
Average values are approximately 209% less than maximym.

12 Mil—60 Cycle 4 Mil —400 Cycle
@ 15000 gauss @ 10000 gauss
Core Loss (TW) 0.95 x Ibs. 4.4 x Ibs.

Exciting Volt-Amps (AW) ' 1.75 x Ibs. + 6.25A* | 5.0 x Ibs. - 16.6A*

* A = Gross Area of core face in Sq. In.

All 2 mil cores are tested for pulse permeability by using a 2
micrasecond pulse width at 400 P. P. S. and moximum flux
density of 10000 gauss. The minimum permeability will be 500,

All T mil cores are tested for pulse permeability by using a 0.25
microsecond pulse width at 4000 P. P, 5. and maximum flux
density of 3000 gauss. The minimum permeability will be 175,

Moloney HiperCore Electronic Cores now available in quantity to manufacturers of elec-
tronic equipment whose product is manufactured for ultimate use by U. S. Government.
Produced in lamination thickness from 1 mil to 12 mil and in standard widths from Lar.

Better transformer performance is assured when HiperCore Electronic Cores are used
because these wound cores have greater flux carrying capacity and lower losses than
other types of cores of comparable sizes. The overall result, in addition to better perfor-
mance, is a lighter, smaller core; Because HiperCores are wound cores, they permit
accelerated production through savings in assembly time.

Rigid core production control permits these cores to test well within industry tolerances.
Typical test requirements for various types are listed in the panel above. Special tests

i

for specific operating conditions will be made if desired. MEs2-22

Write today for information concerning your needs.

MOLONEY ELECTRIC COMPANY

-

SALES OFFICES IN ALL PRINCIPAL CITIES « FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA

82 Want morc information? Usc post card on last page. January, 1953 — ELECTRONICS
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EIMAC
KLYSTRONS

FOR UHF-TV

Eimac announces the availability of the
3K20,000L type of five kilowatt klystrons, the most
practical and dependable tubes ever developed
for high power UHF-TV. With only three klystrons
covering the entire UHF-TV spectrum {470-890 mc),
manufacturing and supply is no problem, and

equipment design is simplified.

Along with these attributes go exclusive Eimac
features such as ceramic cavities, external tuning,
and true metal to ceramic seals that give the
3K20,000L series a quality of construction that
fulfills the rigorous demands of television trans-
mitting. As a performer, each of these new klystrons
has a power gain of 20 db., and will deliver five
to six kilowatts peak sync output when driven by
an Eimac 4X150G.

3K20,000LA — Channels 14 thru 32
3K20,000LF — Channels 33 thru 55
3K20,000LK — Channels 56 thru 83

® For more information about the
five kilowatt klystrons write to our
application engineering department

® Visit the Eimac display at the
March I.R.E. show

3K20,000LK
Length 37 inches * Weight 35 pounds

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay St.. San Francisco, California

The five kilowatt klystrons are another Eimac contribution to electronic progress

ELECTRONICS — January, 1953 Want more information? Use post card on last page. 83
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.J t) ' (AXIVANE FANS

are available to meet any
ELECTRONIC COOLING NEED

Joy AXIVANE Electronic Cooling Fans are
expressly designed to meet the needs of this
exacting field of service. They are built in a
complete range to suit any requirements, such
as: spot cooling of ventilated units where local
high-temperature conditions arise; heat re-
moval from pressurized or hermetically-sealed
units; or heat removal where space is so re-
stricted that natural ventilation through the
unit or over its surfaceis insufficient. Important
operating advantages of these fans are their
strength, high resistance to shock and vibra-
tion,-and efficiency in low or high-pressure
service. Aluminum and magnesium construc-
tion keeps weight at a minimum.

Available in sizes from 2’ 1.D. up, these Joy
Fans are built to meet all present Air Force

WAaD | 4064

and Naval electronic specifications. They can
be furnished with totally ¢nclosed or explo-
sion-proof motors, if desired.

In general, keep these facts in mind: that
the light, compact design, low power con-
sumption and high overall efficiency of Joy
AXIVANE Fans provide more satisfactory
cooling for electronic equipment in either
air-borne or surface units. ® If you have a
problem in heat dissipation from electronic
units, let us place at your disposal JOY'’s
experience as the world’s largest manufacturer
of vancaxial-type fans.

Over 100 Years of Engineering Leadership

JOY MANUFACTURING COMPANY

GENERAL OFFICES: HENRY W. OLIVER BUILDING -+ PITTSBURGH 22, PA.
(N CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO

Want more information? Use post card on last page.
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"YVIBE. . IN SIZE

PERFORMANCE

[ ]
R, .10
' -— |

1/4" PANEL THICKNESS

2ll DIAL 3//
GRADUATED
0-100
\ : ‘ ACTUAL
SINGLE 5 . i SIZE

HOLE
MOUNTING

- ¢
1/16" HIGH PROJECTION~ R L
FOR KEYING TO PANEL

__2-1/16" DEPTH

1A POWERSTAT

VARIABLE TRANSFORMER

A COMPACT VARIABLE A-C VOLTAGE CONTROL FOR
LOW WATTAGE APPLICATIONS
RATED: To date, the many low wattage (50 . . . 100 . . . 150 watts)
. applications requiring variable a-c voltage control have had to
INPUE J20 Velts, 60"Creles be content with the inefficient, heat dissipating rheostats and

1 Phase other resistance types of control. With the introduction of the new
POWERSTAT Type 10, the many advantages of POWERSTAT

OUTPUT: 0-120/132 Volts, variable transformers are available for these low wattage re-
1.25 Amperes quirements. A continuously adjustable output voltage from O to

150/165 VA 120 or 132 volts is at the fingertips to control loads up to 165

VA. Type 10 does not have to be tailored to the load — it will
deliver a variable voltage to any load up to its capacity. Type 10

APPLICATIONS is highly efficient — does not control by dissipating power in the
wasteful form of heat. Other features: glass smooth commutator

of POWERSTAT Type 10 are as innumer- surface . . . advanced winding technique . . . superior core and

able as is the need for a variable a-c ccil design . . . rugged construction . . . single hole mounting

voltage control in today’s low wattage ... can be installed under a 3” chassis saving valuable space.

eloctric and electronic equipment. 1t is For additional information on the new, compact POWER-

ideal as the variable a-c voltage compo- STAT Type 10, send for Bulletin P252.

nent in electronic tube testers; low watt-

age power supplies and rectifiers; low Write to: 201 Mae Avenue, Eristol, Connecticut

wattage heaters, furnaces, plastic molding
equipment . . . and in any a-c¢ voltage
application where 50, 100 and 150 watt
rheostats are now being employed.

... and plan to see the new, compact POWERSTAT Type 10 at The Superior Electric display, booths 108,110 at the L.R.E. Show, March 3-6

ELECTRONICS — January, 1953 Want morc information? Use post card on last page. 85
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WHAT ABOUT

Stability

Stability—the most intangible and least under-
stood resistor characteristic—is extremely important
in critical electronic applications requiring nass-
produced precision wirewound resistors. Unfortu-
nately, a truly stable resistor of this tvpe has never
been made. If it could, such a resistor would never
change in ohmic value despite environment, power
dissipation, or time. The on‘y way to obtain stability
is to minimize the factors that work against it—un-
favorable environment. power dissipation, and time.

ARTIFICIAL AGING IMPROVES STABILITY — The
processes of winding, terminating, and impregnating
a resistor produce strains in the winding. These must
be relieved if the resistor is to remain stable at vari-
ous temperatures. This is done by artificial aging—
periodically subjecting the resistor to high ambient
temperatures and power dissipation.

Hidden material and manufacturing faults can
destroy stabilitv. The effeet of such faults ean be
accelerated by overload testing and temperature
cveling at extremes of high and low temperatures.
After this, unstable resistors may readily be detected
by measurement and eliminated.

HUMIDITY AND IMPREGNATION— Absorption or
adsorption of moisture by the winding, bobbin,
impregnant, or label can appreciably lower resist-
ance. Unless impregnation is adequate. the wire may
corrode at the terminating points. b the presence of

iN PRECISION WIREWOUND resisTors?

a polarizing voltage electrolysis may also take place.
Shallcross uses high grade steatite bobbins, carefully
mspected wire, special “BX" impregnation, and a
three-layer acetate label for protection against
humidity. For severe humidity—including salt water
immersion—Shallcross manufactures resistors which
are hermetically sealed in steatite.

POWER DISSIPATION AND BREAKDOWN-—FKlec-
trical energy, when converted to heat, affects sta-
bility as mentioned in connection with the artificial
aging process. The potential gradient concurrent
with high power may also cause insulation break-
down between turns, thus lowering resistance per-
manently or temporarily.

The effects of power dissipation may he minimized
by using wire and hobhins of the largest practicable
sizes. If size is restricted, the resistor must be oper-
ated within the conservative ratings and deratings
of JAN and Mil Specifications., Within these ratings,
and in normal indoor environments, a stability of
/10 tolerance can be expected without special
treatment.

TIME—The insulating elements of the best resistor
will deteriorate with time. However, an aged and
selected resistor operating in a fixed environment
with negligible power dissipation can have a stability
of £0.001%. Under severe conditions, but within
commercial ratings, a standard Shalleross resistor
will have a stability better than !5 tolerance.

Further details on Stability and other resistor characteristics are available in Shallcross Bulletin R-3C.

SHALLCROSS MANUFACTURING COMPANY + 522 PUSEY AVENUE, COLLINGDALE, PA.

The second of a series to promote a better understanding of the performance characteristics of precision wirewound resistors.

Want more information? Use post card on last page.
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SPECIALLY AGED
RESISTOR

The new Shallcross Type 1116
hermetically sealed resistor
is typical of the high stability
of precision wirewounds.
Tolerance +0.01%. Guaran-
teed stabilities to +0.003%.
Maximum resistance using
Mil-R-93 minimum wire sizes
is 3.5 megohms.

NEW SUBMINIATURE
RESISTOR

This tiny 0.1 waott resistor
measures only %" L. by
1%," Diam., yet mounts by c
2 screw. Exclusive Shall-
cross "BX' impregnation
withstands prolonged expo-
sure to high humidity. Re-
sistance of the Type BX16
resistoris 150,000 ohms mox.
Standard tolerance +1%.

NEW AXIAL LEAD
RESISTOR

Save space in subminiature
opplications with this new
0.25 watt resistor—Type
BX18. Only %" L. by %"
Diam.Non-inductive winding
is "BX" impregnated against
high humidity. Maximum re-
sistance is 400,000 ohms.
Standard tolerance +1%.
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Frankly we don’t know if they’re fact or fiction .

L ]

. . but if they

are fact it wouldn’t surprise us a bit to learn that some extra-
terrestrial manufacturer has incorporated SELETRON Selenium
Rectifiers and R. R. Co. Germanium Diodes into the design.

That’s because—as pioneers in the field of electronic develop-
ment—we’'ve had our hand in some of the most difficult projects
and met some of the stiffest requirements ever cooked up! Mak-
ing drawing board dreams come true are daily chores at Radio
Receptor Co.!

88

@P GERMANIUM DIODES

|

Germanium
Diode

enlarged.

Seletron

|

Radio Receptor’s new Germanium Diodes feature polarity
at a glance combined with simplicity of construction
and sound design principles. The tapered shape speeds.
assembly because operators can see at a glance

the correct direction of assembly. Users are enthusiastic
over the quality of the product which is currently

being used in walkie-talkies, computers, TV sets,

tuners and other electronic applications.

s

shown greatly

SELENIUM
RECTIFIERS

Seletron Selenium Rectifiers,

in both miniature and

industrial types, are in

constant demand by an increasingly
large number of engineers through-
out the world because they are
completely dependable under the
most grueling conditions.

Years of experience have given
Radio Receptor Co. a deep insight
into the idiosyncrasies of
rectification.

Our Germanium Diodes and Seletron Selenium Rectifiers
may hold the answer to many of your problems. Radio
Receptor Engineers will be glad to study your require-
ments and submit their recommendations on both of

these products.

Germanium Transistors available in limited quantities.

RADIO RECEPTOR COMPANY, Inc.

and Germanium
Division

@ Since 1922 in Radio and Electronics @

Want more information? Use post card on last page.
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Humboldt Greig, president of
WHUM-TV, says: “"We picked
GPL cameras to gain a truly major
reduction in costs by adding re-
mote control. In fact, we feel
these will be self-liquidating cam-
eras due to the savings. We have
tested them under the roughest
conditions with our mobile unit in
the past two months and encoun-
tered absolutely no difficulties.”

improve studio-field
efficiency

STATION OWNERS

Our engineers will be
pleased to show you, with-
out obligation, how you
can get maximum efficien-
cy and economy in either
UHF or VHF operations
with GPL studio and field
equipment, Write, wire ot
phone:

Marking two major milestones in
television, WHUM-TV introduces
both high powered UHF and re-
mote control for new techniques in
camera operation.

For the opening 30 live-hours per
week from this 260,000-watt UHF
station, 4 GPL image orthicon chains
will be used with remote control ped-
estals. From as far as 1,000 feet away,
all actions of pan and tilt, lens
change and focus and iris are easily
controlled.

Each camera has a “memory” of 6

OTE CONTROL GAMERAS

make debut as WHUM-TV
puts UHF in Major Operation

new GPL chains to cut costs,

pre-set positions. With a four-chain
set-up, a director has a choice of 24
camera shots. Pushing a “pre-set”
button automatically swings the cam-
era on target . . . with lens, focus and
iris in correct adjustment. Speed and
ease of operation save time, camera
handling, and dollars.

For field operations —covering
sports and news — WHUM-TV uses
the GPL studio-field interchangeabil-
ity . . . again cutting costs. Two cam-
eras, complete with remote control
pedestals, fit atop the station’s mobile
unit. Pedestals disassemble in min-
utes for easy transfer between bus
and studio.

WHUM-TV is the first station to
equip all its cameras with remote
control . . . for tops in quality, for
utmost in economy,

General Precision Laboratory

ELECTRONICS — January, 1953

PLEASANTVILLE
Cable address: Prelab

I NCORPORATETD
NEW YORK

Export Department:
13 East 40th St., New York City
Cable address: Arlab

1V Camera Chains * TV Film Chains » TV Field and Studio Equipment * Theatre TV Equipment

Want more information? Use post card on last page.
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S NEW
‘Permacel

HEAT-CURING TAPES...
NOW ROUND OUT A COMPLETE LINE OF 18 ELECTRICAL TAPES FOR EVERY PRODUCTION NEED,

1. White Acetate Cloth—P243 3. Yellow Flatback Paper—P271
2. Acetate Fiber—P245 4. Yellow Crepe Paper—P281
5. Orange-Yellow Polyester "Mylar” Film—P252

- ———— ) For further information write Dept. E

INDUSTRIAL TAPE CORP., NEW BRUNSWICK, N. J. Makers of TEXCEL® and PERMACEL® pressure sensitive tapes for plant, office and the home.

90 Want more information? Use post card on lost page. January, 1953 — ELECTRONICS

WWW.americanradiohistorv.com



VE RECE/
\(‘Q\Q\N . wiH SENSITI V'lrlr )70,

The first . . . the only MICROWAYVE
RECEIVERS to cover wide
frequency ranges.

1,000 to 10,750 mc.

CEWVER
,mCRC)WAVE,‘F:EL =]
MODEL %2 5750 MCS

on
E CoNPORL!
s ARAD z‘\‘fg:;".f.’«-

Microwave receivers of high sensitivity, wide
tuning range and selectivity. Image rejection

is greater than 60 db. Gain stability better

Single Dial Tuning

Low Noise Figure

Tracked R.F. Preselection, Triple-Tuned
Linear db Output Indication

AM-FM Reception

Video Output — 10 v Pulse across 100 ohms
Audio — BFO

than == 2 db, permits application as a field
intensity meter. Extra large dials enable fre-
quency to be clearly read to an accuracy of

Recorder Output

2%. Video bandwidth is 3.0 mc. Input power
Provisions for Using external Attenuators in LF.
required is 105-125 v, 50/1000 cps. Channel

Frequency Calibration Accuracy —2%

Calibrated Tuning Meter

Separate Audio & Video Channels

AFC
B extrantcs Qornfiarits 100 METROPOLITAN AVE. ° BROOKLYN 11, N. Y.

STagq 2-3464
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| Wibration Engineerin
that solves your problems

aa 'PRQBLEM: To provide superior vibration
. control while simplifying suspension design

7 SOLUTION: The Isomode* Type 5 Mount
that isolates all modes of motion

HOW to get optimum isolation into a prod- -
uct design? The answer is not always easy.

But it was made much easier to find when
Isomode Mounts were developed. They offer
what’s needed for outstanding results—namely,
control of horizontal and rocking motions as
well as vertical vibrations.

capacity in compact size, saving both space and
weight. Large rubber volume for their size lends
softness for good isolation, yet the mounts are
stable, self snubbing and long lasting.

These mounts are an example of the kind of
vibration engineering put to work for you at
MB. Many companies have found it good prac-
tice to make MB their headquarters for vibra-
tion information. You will too —on vibration
isolation, control, testing, detection or measure-
ment. For more details on Isomode Mounts, be
In addition, Isomode Mounts have high load sure to write for Bulletin 410-5.

*Trade Mark Reg. U.S. Pat, Of.

And here’s why. Isomode Mounts have equal
spring rates in all directions. They therefore
absorb vibrations from all directions equally
well. As a result, they can be mounted at any
angle, permitting location of ideal suspension
points and simplifying design.

A vibration exciter to meet your needs

VWhether your shake testing requirements are of large order or small,
there’s an MB Shaker for the job. Model SD, for example, has rated force
output of 10 pounds; while the C-2§ provides 2500 pounds. Model also
available for 10,000 pounds. So if you have to vibration test to MIL-E-5§272,
be sure to check up with MB. Bulletin No. 1-VE-§ gives technical data
on MB Shakers. Write for it.

1060 STATE STREET, NEW HAVEN 11, CONN.

THE NIB MANUFACTURING COMPANY, INC.

Model C-25

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION * TO MEASURE IT ¢ TO REPRODUCE IT
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EXPANDING
PRODUCTION

in Toroids & Coils

At every management meeting in Burnell &
Company there is an unseen but highly respected
visitor. He is the spectre of all our customers
and his opinions carry weight. Recently he
suggested that in addition to our other expan-
sion measures that we must find a way to im-
prove deliveries for emergency and special
sample orders. Our solution is certainly not
original but no less effective.

Burnell & Company’s new sample department
has been able to produce audio filters from
proverbial ‘scratch’ to the customer’s wailing
hands in as little as ten days!

Frankly, this cannot always be accomplished
but our average has been ranging between
three to four weeks for emergency samples and
four to six weeks for regular prototypes in-
stead of the former twelve weeks of the pre-
sample department days.

Adding this to our new winding department
and our new testing and finishing departments
the sum total has been a still better product at
a better delivery than ever before.

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS L

STANDARD TELEMETERING BAND PASS FILTER
veriation ot canier - eavens:

o
or

oL 2

é‘

ATTENUATION
Pttt

=

ATTENUATION Idacisats

BUG MINIATURE CHANNEL FILTERS
En sersacone

220 tesn Vo8 10800 4e1000 n_iilo 1e1400
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ONE OF U.S. A’s LEADING MAKERS OF ELECTRONIC TUBES
AND MICROWAVE COMPONENTS

Z?OI’VLaC is 100%
High-Vacuum-Equipped

by NATIONAL RESEARCH

Type 710 Thermocouple-lonization Gauge Control. Alphatron™* Vacuum Gauge. Accurate Vacuum Seals. For
One instrument for scientific and industrial vacvum gaug- gavuging from 10 mm. to 1 micron. Specially connecting pump and
ing. Incorporates two thermocouple gauges. (1-1000 fabricated for low leak rate and calibrated manifold.

microns} and one ionization gauge (10°mm to 10-*mm. Hg. for hydrogen,

range) in one control.

B\ ww americanradiohistorv com=



AS one of U.S.A’s fastest growing elec-
tronic tube manufacturers, Bomac has estab-
lished severe standards for their production
equipment to assure an uninterrupted flow of
tubes with minimum rejects.

National Research high vacuum equip-
ment meets these rigid standards so well that

it was again specified exclusively in Bomac’s

recent expansion of facilities.

When you want the same — a single source
for all your high vacuum equipment needs .
with a single unexcelled standard of quality —
look to National Research. For further details
write National Research Corporation, Memorial
Drive, Cambridge, Massachusetts.

H-2-P Purifying Diffusion Pump. Over
50 liters per second from 107 to 10°° mm.
range. Operates cgainst forepressures as
high as 0.300 mm. Blank-off 2 x 107 mm.

- TTARMIAGE I é

Standard Vacuum Furnace. A versatile

packaged unit fo melt, pour, heqt treat,

degas, sinter, and anneal under high vacuum or con-
trolled atmospheres. Temperatures up to 2000°C.

INDUSTRIAL RESEARCH - PROCESS DEVELOPMENT et ll'l —- METALLURGY - DEHYDRATION - DISTILLATION
HIGH VACUUM ENGINEERING AND EQUIPMENT = COATING - APPLIED PHYSICS

National Research
Corporation

Equipment Division

SEVENTY MEMORIAL DRIVE, CAMBRIDGE, MASSACHUSETTS

*Reg. U.5. Pat. ON.
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To avoid trouble with yours,

Call On MALLORY

If your mobile radio equipment is going to operate properly, under all sorts
of conditions, the power circuit must be carefully designed. Experienced
engineering must go into the design and selection of each element so the vibra-
tor characteristics are in balance with the transformer and buffer capacitor.

These are some of the reasons vibrators can’t be selected simply by size and
rating alone if vou are going to get long, trouble-free performance.

We have worked with leading manufacturers of electronie equipment on their

vibrator power supply problems since we introduced the first commercial 9
. ) - . . . . In addition to supply-
vibrator over 20 years ago. Our experience includes supplyving more vibrators ] ’
for original equipment than all other makes combined. ing vibrators, Mallory is
i . . . equipped to design and
To avoid vibrator power supply troubles. .. call on Mallory in the design
. 7 . . manufacture complete

stage. Our engincers are thoroughly qualified by experience to study vour

specifications to be sure the power circuit will give maximun performance. power supply units . . .

. . . . to your exact require-
Our engineers will be glad to discuss your vibrator power supply problems.

S ments . . . to meet your
Write or call us today. e

production schedules.

b e o o e e e e e e )

Expect more...Get more from l

Parts distributors in all major cities stock Mallory standard components for your convenience

P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS:
Electromechanical —Resistors ® Switches ¢ Television Tuners ¢ Vibraters.
A L L o R Electrochemical—Capacitors ¢ Rectifiers * Mercury Dry Batteries |

Metallurgical —Contactse Special Metals and Ceramics = Welding Materials

MALLORY & CO., INC., INDIANAPOLIS &, INDIANA
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ELECTRONICS

» GREETINGS . .. From thé staff
of ELECTRONICS a simple but sin-
cere Happy New Year.

We think the new year will
indeed be happy from a business
standpoint. Military orders could
go up, probably will remain more
or less level, might go down. If
the last occurs this industry is
in a better position than most to
take up the slack by increasing
its service to the eivilian market.

» BOOTSTRAPS ... Our business,
right from the start, has shown
remarkable ability to lift itself by
its own technical bootstraps. In
many instances aggressive engi-
neering has opened up new mar-
kets without destroying the old
ones.

Take television, for example.
Replacement of existing receivers
with sets having larger screens is
proceeding at a healthy rate.
New business centering around
recently licensed stations is de-
veloping so rapidly that even as we
write an industry committee is
revising a year-old estimate of the
market potential. And standards
for compatible color tv are now
far enough along so that this
obvious lift will be ready long
before uhf areas are saturated
with monochrome.

Radio, then tv,
phonograph market
didn’t knock it out.

knocked the
down but
Long-playing

ELECTRONICS — January, 1953

CROSS

TALK

records built an important market
among high-fidelity fans and now
binaural reproduction shows
promise of doubling the expendi-
tures of the upper fringe. The
future of broadcast radio itself is
in doubt but even here a bootstrap
operation is conceivable in the
light of past history. Meanwhile,
rapidly increasing use of radio by
industry is cushioning the blow.

» PROGRESS ... The engineering
liveliness that keeps electronics
perennially young is by no means
limited to assembled equipment.
The transistor, most important
component part to come down the
pike since the tube itself, is every-
where in the news despite the fact
that it was generally unknown four
short years ago and is even now
very much in the development
stage.

Technical journals are bulging
with early design data. Public
demonstrations of electronic de-
vices using transistors have been
staged. Several new types have
been announced. Point-contact
units are being widely sampled.
And the time schedule for produc-
tion of junction transistors has
been advanced. Unlikely as it
seemed just a month ago, there is
now evidence that several spe-
cialized devices employing transis-
tors will find their way into
limited commercial use in 1953.

www americanradiohistorv com
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» EXPANSION . We've just
returned from an editorial swing
through Texas and Oklahoma.
This is an area to watch, as heavy
industry builds new plants to take
advantage of low power costs and
population follows. Here is not
only a growing market for goods
but also future manufacturing
competition.

Already a modest electronics in-
dustry is building up around air-
craft factories, chemical plants
and petroleum refineries. Gear is
for the most part highly specialized,
ranging from geophones to mass
spectrometers, but it is from
such starts that national distribu-
tion frequently comes. And the
Texans, in particular, are ambi-
tious. We called on one who is a
transistor licensee.

» QUOTES . . . At a recent sym-
posium on airborne equipment it
was said that “the earbon micro-
phone is the world’s most expen-
sive loose connection.”

Elsewhere, a scientist who
kindly omitted any reference to
raucous commercials maintained
that “electrically charged hairs in
the cells of the inner ear bend and
flex in response to noise and act
like variable resistances.”

Then there is the wag who fre-
quently, with some humanitarian
if not technical accuracy, talks
about “misguided missiles.”
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Compatible

Color TV Receiver

OLOR PICTURES produced by the
C receiver to be described are
equivalent in size to a 12%-inch
black and white picture. The re-
ceiver accommodates all vhf chan-
nels as well as UHF channels, and
is capable of black and white as
well as color reception. An overall
block diagram showing the basic
functions of the receiver is given
in Fig. 1.

The upper portion of the block
diagram is essentially a conven-
tional black and white television re-
ceiver. It includes the tuner and i-f

98

By KENNETH E. FARR

Westinghouse Electric Corp.
Metuchen, N. J.

the video channel, deflection and
sync circuits and a sound channel.
The portion which shows the fea-
tures particular to the color section
includes the color decoders, color
difference amplifiers, the color sub-
carrier generator, and the dynamic
convergence and focus circuits
which are peculiar to the RCA tri-
color picture tube.

www americanradiohistorv. com

The essential monochrome ele-
ments of this receiver include the
main signal and video channel, the
sync and deflection circuits, and the
intercarrier sound system. The
sync separator, the tuner, i-f and
sound portion are patterned closely
after present black and white cir-
cuits. The i-f passband require-
ments for color reception are some-
what more critical but the essential
difference from standard black and
white in this portion of the receiver
is in the video section. This has
somewhat more gain and driving

January, 1953 — ELECTRONICS
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Front-end and sound channel circuits are omitted for clarity

A straightforward approach to the problem of receiver design for the NTSC color system

results in this 42-tube receiver.

Used in numerous NTS

C field tests of color tv, its

performance on monochrome transmissions is comparable to current black and white

receivers

capability than the average re-
ceiver, due to the requirements of
the tricolor tube,.

The receiver is designed for a
compatible color television system,
namely the NTSC system.® In this
system, information is added to a
standard black and white trans-
mission to produce color in an ap-
propriately designed receiver. A
normal black and white receiver is
capable of receiving a black and
white picture from the transmis-
sion without any modifications.

There are several ways of speci-

ELECTRONICS — January, 1953

fying color. One way, which is
probably the most familiar, is to
break the colors down to three pri-
maries—green, red and blue. Any
visible color may then be specified
in terms of the percentage of red,
green and blue which could be used
to duplicate the impression of this
color as far as the viewer is con-
cerned. Another method of speci-
fying color is to describe the color
sensation to the eye in terms of
brightness, hue and saturation.
Brightness is self-explanatory.

Hue is the attribute normally

www americanradiohistorv com

called color by the layman. That is,
whether it is red, green, orange,
and so on.

Saturation is a term which de-
scribes the amount of white mixed
with the color, or as the artist
would call it, the tint. This de-
scribes the difference between red
and pink, for instance. Pink is a
lower saturation red and 100-per-
cent saturation would be the pure,
strong color. Zero-percent satura-
tion would be white.

The latter system of specifying
color is utilized in the NTSC sys-
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FIG. 1—Arrangement of stages in the overall receiver

tem. The brightness information
is what is presently transmitted in
the standard black and white sys-
tem. This is modified somewhat in
the NTSC system so that the black
and white pictures represent the
true brightness of all colors in ac-
cordance with the luminosity curve
of the eye. To this brightness sig-
nal, two further degrees of infor-
mation are added relating to the
hue and saturation of the color.

Bandwidth

The brightness signal conveys the
detail information or the resolution
of the picture, and it should be
transmitted at the full bandwidth
of which the system is capable. It
has been demonstrated,” however,
that the eye is much less sensitive
to detail in color than in brightness.

Translated into  engineering
terms, this means that less band-
width is required for the hue and
saturation signals than for the
brightness signals. Taking ad-
vantage of this limitation of the
eye, the hue and saturation signals
can be transmitted over a much
narrower bandwith without nota-
ble degradation of the picture. In
actual practice, approximately four
megacycles of bandwidth is used to
transmit the brightness signal, and
from 1 to 2 mc for the combined hue
and saturation information.

This might seem to require at
least a 5-mc channel. However, use
is made of an additional phenom-
enon—the frequency makeup of a

100

scanned television signal® Since
the scanning occurs at a constant
repetition rate, frequency compo-
nents of the signal lie in groups at
line frequency and harmonics
thereof. Definite gaps exist be-
tween these frequencies.

Figure 2 shows the frequency
spectrum of the television video
signal. The solid lines represent
the harmonics of line frequency
with 30 and 60-cycle sidebands cor-
responding to the field and frame
information. The spaces between
groups can be noted. This diagram
shows the 200th and 201st harmonic
of line frequency. The same pat-
tern, however, exists from zero
frequency up to the maximum
transmitted in the signal.

The question might be raised
that if there are no signal compo-
nents present between these groups,
what might happen if signals were
placed there. From the theory of
scanning,® it can be shown that a

Em=Ey+0877[0562(Eg-Ey) SINwt +{Eg-EISiNwt £ 90°]
BRIGHTNESS SIGNAL Ey=0.59 Eg+030Eg+0lIEg

(SCALAR QUANTITIES NOT MODULATED ONTO SUB-
CARRIER)

BURST

{Eg-EYIFIELD 1

(Eg-Ey)  cpa Axis

VECTORS AT 3.89+MC

¥ (Eq-Ey) FIELD 2

FIG. 2—Frequency spectrum of color
signal
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§ignal existing befween the har-
monics of line frequency, or more
specifically at an odd multiple of
half the line frequency, such as the
401st as shown here, will not be vis-
ible in the television picture. This
is because it will be of opposite
polarity on alternate lines and will
thus integrate out to the eye.

The hue and saturation informa-
tion is amplitude modulated onto a
color subcarrier whose frequency is
such that all this color information
falls in these odd multiples of half
line frequency between the bright-
ness components and thus have low
visibility to the eye. This informa-
tion, however, can be extracted by
an inverse process in the color re-
ceiver and used to recreate the col-
ors of the original subject.

The color subcarrier used is at
the upper end of the brightness
band, namely 3.898125 kilocycles,
which is the 495th harmonic of
half-line frequency. This high fre-
quency was selected to further re-
duce the visibility of these color
components in the brightness chan-
nel.

Hue and saturation information
can be modulated onto a single sub-
carrier by using two subcarriers of
the same frequency 90 degrees
apart in phase. One piece of in-
formation is modulated onto one
carrier and one onto the other.
Synchronous demodulation at the
receiver will recover each piece of
information separately.

Suppressed-carrier transmission
is used to further reduce the visi-
bility of the color information on
black and white receivers. Thus,
only the sidebands are transmitted
and the carrier, or subcarrier in
this case, is reinserted at the re-
ceiver. This technique is not com-
mon in the television field.

To obtain maximum use of the
bandwidth, vestigial sideband trans-
mission is used with the upper side-
band extending approximately 0.4
me above the color subcarrier and
the lower side band extending 1 to
2 mc below it. Thus, the entire
color information is interleaved in
the video frequency region of 3 to
4.5 me.

A vector diagram of the color
subcarrier with modulation is shown
in Fig. 3. The equation at the top
is the expression for the entire
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color signal. It is written as a
brightness term E, plus another
term which is the color information.
The brightness signal is made up
of 59-percent green, 30-percent red
and ll-percent blue, in accordance
with the color sensitivity of the
human eye.

The color term consists of two
parts. The plus or minus sign on
the phase of the second part indi-
cates color phase alternation. That
is, this second term alternately
leads and lags the first term by 90
degrees.

The vector diagram of Fig. 3
shows the various components of
the color subcarrier. The vertical
vector marked BURST is the color
syne. It consists of about 9 cycles
of color subcarrier transmitted on
the back porch of each horizontal
blanking interval. This burst is
designated as the reference phase
of the system. Lagging this burst
phase by 90 degrees is the blue
color signal (E; — Ey). This signal
is derived by substracting the
brightness video signal from the
blue video signal and modulating
the color subcarrier with this dif-
ference. How this is accomplished
in the actual equipment will be
shown a little more clearly in what
follows. It should be noted, how-
ever, that if the brightness signal
is added back to the color difference
signal, the blue signal E; results.

Shown in phase with the burst
is the red color difference signal.
This phase is that obtained in the
so-called odd field. On alternate
fields, the phase is reversed 180
degrees, as shown dashed. This
periodic reversal of the phase of
this component of the color sub-
carrier, known as color phase alter-
nation, is necessary when vestigal
sideband color transmission is used.
It cancels out the quadrature com-
ponents that result from the single-
sideband portion of the transmis-
sion, and cause cross modulation
between the two components of
the signal. The amplitude of these
E, — Ey and E, — E; vectors is
a function of the color content of
the picture is zero for black and
white areas of the picture. Thus,
the entire vector diagram with the
exception of the burst disappears
on black and white pictures.

No green signal is used as such
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FIG. 3—Specification of NTSC signal.

Color information is modulated onto

subcarrier for vestigial sideband sup-
pressed-carrier transmission

to make up a component of the sub-
carrier. The reason for this can
be seen in the actual makeup of the
(Ey — Ey) color difference signal.

y =059 E¢ + 030 Er 4 0.11 Ep (1)

EG—E; E¢—0.50E¢
—0.30Eg—0.11Eg (2)

=041E3—0.30Eg—0.11Eg

Similarly,
Er—Ey=—059E¢+0.70Eg—0.11Ep (3)
Eg—Ey=—059E¢—030Er+0.89Es (4)

Each of these color difference sig-
nals contain all three of the color
video signals. By taking 0.51 unit
of the £y — Ey signal, combining
it with 0.19 unit of the E; — Ey
signal, and reversing the- polarity
of the combination, the E; — Ey
signal will result. This operation
can be expressed by
—0.51 (Er—Evy)—0.19 (Ez—Ey)

=E¢—Ey (3)

Thus it is not necessary to trans-
mit the (G — Y) signal as a
separate vector, since it can be de-
rived from the proper combination

of the red and blue color difference
signals in the receiver.

Typical Transmitter

A simplified block diagram of a
color transmitter may make this
somewhat clearer. In Fig. 4 is
shown a color camera that splits
the light from the image into red,
blue and green components, and
delivers signals corresponding to
each of these three colors to a
mixer. This mixer is essentially a
linear adder which combines green,
red and blue in the proper propor-
tions to form the Y or brightness
signal which is shown at the top of
the diagram.

The mixer also produces the red
and blue color difference signals
which are shown written in both
forms, for instance (R — Y), and
underneath (0.6G — 0.7TR — 0.1B),
which is the actual make-up of this
signal. The blue and red color dif-
ference signals then are passed
through 2.5-me filters to a pair of
balanced modulators. These modu-
lators are supplied with color sub-
carriers at 3.89 me, which modulate
the (B — Y) signal in the reference
phase and modulate the (R — Y)
signal at 90 degrees and 270 de-
grees, alternately at field rate. This
is the color phase alternation de-
seribed above.

The syne and color burst is gen-
erated and added to the output of
the two balanced modulators, and
this mixture is then added to the
brightness signal to produce a com-

RED
SGNAL
COMPOSITE
COLOR VIDED
E:G X BLUE SIGNAL Y (06G+0.3R+0.1B) Q-4 MC SIGNAL
SIGNAL L BAND >
PASS
D GREEN
SIGNAC, ——
COLoR 33 {8 .
SN 66-03R+098)
(-6G+0.7R-018) | oesme [ | eaL
BANDPASS MOD
ELECTRONIC
W|
COLOR SUB- e
CARRIER 0SC
3.898125MC 20°] [ero°
| o2smc el
BANDPASS [ 7] moD
SYNC & COLOR
BURST GENERATOR
FIG. 4—Color transmitter video circuits
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FIG. 5—Video circuit functions of receiver are inverse of those in transmitter

posite color video signal. The upper
portion of Fig. 4, with the addition
of the syne, produces a standard
black and white picture. The lower
portion of the diagram generates
the color information which is
added to this brightness informa-
tion,

Figure 5 shows this transmitter
schematic simplified further, and
below it, for comparison, is
shown the video section of a typical
receiver. In the transmitter sche-
matic, the brightness or mono-
chrome signal circuits are at the
top, and below them are the color
encoder circuits, producing the
color information that is added to
the brightness signal. The re-
ceiver video circuits perform the
inverse of this transmitter func-
tion.

The composite color video signal
is supplied through the video am-
plifier to the grids of the tricolor
kinescope. If the circuit shown in
the lower portion of the block dia-
gram is made inoperative, an ordi-
nary black and white picture will
be obtained. The color subcarrier
information existing in the region
of 3 to 45 mc in the composite
video signal is applied through a
bandpass circuit, to eliminate un-
wanted monochrome components, to
a pair of modulators in a very simi-
lar fashion to that done in the
transmitter. These modulators are
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supplied with a local subecarrier
generated and controlled in phase
by receiver circuits to be described
later.

The color subcarrier modulates
the information in the 3 to 4.5-me
region, beating it down to low-
frequency even harmonics of half
line frequency from zero to 1 me.
This demodulated information will
then be the (B — Y) signal, and
the (R — Y) signal as originally
derived at the transmitter.

By combination of the (B — Y)
and the (R — Y) signals in the
matrix, which is simply a resistive
mixing pad, the (G — Y) signal is
produced as was shown earlier.
These three color difference signals
are then applied to the cathodes
of the blue, green and red guns of
a tricolor kinescope or other suit-
able display device. Addition of the
color difference signals to the
brightness signal takes place within
the kinescope. Thus the blue gun
gets the Y signal on its grid, and
the (B — Y) signal on its cathode,
and the effective signal applied be-
tween the grid and cathode of this
tube then is B.

The same is true for the green
and red tubes, so that finally the
red, green and blue signals are used
to control the beam current of the
tube. The three images are super-
imposed to produce the complete
color picture.
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Turning to more specific details
of the receiver design, it might be
interesting to look at the receiver
i-f passband requirements. Figure
6 shows the transmitted frequency
spectrum of the composite video
signal. The picture carrier is shown
at zero frequency, with the lower
vestigial sideband, the full upper
sideband, and the sound carrier
shown in their relative positions.
The location of the color subcarrier
and its components is also shown
in the region of 2 to 4.5 me.

Receiver I-F System

For proper reception of the ves-
tigial sideband monochrome signal,
the receiver passband should locate
the picture carrier at the 50-percent
response point, and the passband
response should be down to essen-
tially zero within the region of the
vestigial lower sideband. This lo-
cates one edge of the i-f response
rather critically. Since the color
information is also a vestigial side-
band transmission, it becomes nec-
essary to locate the color subcarrier
at the 50-percent response point on
the upper slope of the i-f passband.
This upper slope must be down to
essentially zero at about 4.3 mec,
which is the minimum width of the
vestigial sideband called for in the
NTSC standard proposal.

The sound carrier must, of course,
be suppressed at least 26 db for
intercarrier sound reception. Actu-
ally, it must be down somewhat
further than this, approximately 30
to 40 db, to prevent an undesirable
beat between the color subcarrier
and sound carrier in the mono-
chrome channel. The lower curve
marked receiver i-f characteristic
shows the idealized receiver pass-
band for proper reception of the
color signal. The receiver described
has essentially this passband, cen-
tered at 44 mec.

Color Decoders and Video

In Fig. 7 is shown a block dia-
gram of the color decoder section
of the receiver. The composite
video from the second detector is
amplified in the chroma amplifier.
The gain of this stage is adjustable
from the front panel by the satura-
tion control. Its function is to vary
the saturation of the color in the
picture. When turned completely
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off, a black and white picture re-
sults. As the control is advanced,
the colors become more brilliant.
If the control is set above normal,
an appearance of fluorescent colors
can be produced.

The output of the chroma ampli-
fier, after going through a bandpass
circuit, consists primarily of the
interleaved color information. This
is applied to the grids of the
decoders or demodulators. The
3.89-mc local color subcarrier oscil-
lator signal is applied directly to
the suppressor of the (B — Y)
demodulator tube, and through a
90-degree phase shift network
(which is simply a tuned circuit),
to the suppressor of the (R — Y)
decoder.

The output of these decoders are
the low-frequency color difference
signals. These are applied to the
cathodes of the red and blue guns
of the tricolor kinescope. The
(G — Y) signal, derived from the
matrix, is applied to the cathode
of the green gun of the kinescope.

The d-¢ restorers are shown as
they are actually connected from
the common Y signal to the re-
spective color difference signals.
The signals seen by each restorer
and by each respective gun of the
kinescope are then actually the re-
constructed red, green and blue
signals. These color difference sig-
nals are restricted in bandwidth to
about 1 mec in the receiver while the
brightness signal has a 4-mc pass-
band. This causes the color differ-
ence signal to suffer a delay relative
to the brightness signal. To correct
this condition and make the com-
ponents coincident in time, a delay
line is inserted in the monochrome
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FIG. 6—Idealized receiver passband
and location of color subcarrier
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channel. This line has a bandwidth
of approximately 4 mc and intro-
duces a delay of one micro-second.

Color Sync and Subcarrier
Generator

The local color subcarrier genera-
tor and sync circuit is shown in
block diagram form in Fig. 8. The
3.89-mc signal is generated at the
transmitter by a crystal oscillator.
In the receiver, this frequency must
be generated and held to an exact
phase relationship relative to that
at the transmitter. This is accom-
plished by using the color synchro-
nizing information or burst, con-
sisting of about 9 cycles of the
3.89-mc subcarrier on the back
porch following each horizontal
sync pulse.

The signal from the output of the
chroma amplifier is applied to the
burst amplifier, which is a high-
gain amplifier gated on by the hori-

zontal retrace for the duration of
the burst interval. The output of
this amplifier then contains only the
separated burst signal. This signal
is applied to a 6AL5 phase detector
where it is compared with the sig-
nal from the local 3.89-mc oscillator.

A d-c voltage is developed which
is proportional to the phase differ-
ence between these two signals.
This d-c voltage is applied to a re-
actance tube to control the phase
and frequency of the local 3.89-mc
oscillator. The output of this local
oscillator, through a buffer stage,
is used to modulate the (B - Y) de-
coder directly, and through a tuned
circuit introducing a 90-degree
phase shift, it is applied to the color
phase alternation multivibrator.
This is a flip-flop multivibrator
which reverses the polarity of this
local oscillator wave at field rate.
Thus the signal applied to the
(R - Y) modulator will lead that
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applied to the (B - Y) modulator by
90 degrees in one field and lag it
by 90 degrees in the next field.

Attention must be paid to the
phase of this alteration. It must
flip when the transmitter flips and
flop when the transmitter flops. To
accomplish this, a unit called a field
recognizer is used. The necessary
sensing information is implicit in
the ordinary black and white syn-
chronizing signal, in the alternate
field interlacing. The field recog-
nizer gates in a horizontal sync
pulse on alternate fields, thus pro-
ducing a 30-cycle output.

The field recognizer circuit is
shown in Fig. 9. The composite
stripped sync is partly integrated
and applied to the grid of a 12AT7
tube. In the plate circuit of this
tube is a transformer having a sec-
ondary resonant at one-half the
horizontal line frequency. The in-
tegrated stripped syne, consisting
primarily of vertical sync pulses,
excites this resonant circuit.

On one field the peaks of this
damped wave will occur in phase
with the horizontal sync pulses
while on the alternate field the hori-
zontal sync pulses fall on the axis
of the damped wave. A voltage
pulse from the horizontal retrace,
picked up from a winding on the
horizontal output transformer, is
added to this damped wave, and the
combined signal is applied to the
grid of the other half of the 12AT7
tube.

The horizontal pulse at the begin-
ning of one field will ride on the
peaks of the damped wave and have
higher amplitude than the hori-
zontal pulses at the beginning of
the next field, which are riding on
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FIG. 9—Field recognizer circuit controls
flip-flop multivibrator for color phase
alternation
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the axis of the damped wave. By
clipping the peaks of this composite
wave in the output half of the
12AT7, one or two horizontal pulses
are gated out on alternate fields.
This then is the 30-cycle wave hav-
ing a definite sense relative to the
transmitted signal.

The 6SN7 gate tube, shown at the
bottom of the diagram, gates on
this field recognizer circuit only
during the vertical retrace interval
to improve its signal-to-noise ratio,
since it is then only responsive for
a fraction of the total time. The
30-cycle pulse from this field recog-
nizer unit is applied to one grid of
the cpa flip-flop multi-vibrator. The
60-cycle vertical retrace pulse is
applied to the other grid, with the
result that the flip-flop multivibra-
tor is driven in the correct phase
at all times.

Scanning Circuits

The horizontal and vertical scan-
ning circuits are quite conventional.
The main difference between those
used in this receiver and those in
standard black and white receivers
is that somewhat more scanning
power is required, since the tricolor
kinescope has a 2-inch neck with a
large yoke and requires more scan-
ning current. The high voltage for
the kinescope is a regulated r-f sup-
ply delivering 20,000 volts at about
300 microamperes for an average
picture. Regulation is required in
this supply to maintain color regis-
tration under variations in beam
current.

Some special cireuitry in conjunc-
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tion with the scanning is required
for the RCA tricolor tube to main-
tain correct color registration.® -
These circuits, known as dynamic
convergence circuits, are outlined
in Fig. 10. After the d-c potentials
and magnets at the tube neck are
adjusted to bring the beams from
all three guns into registry at the
center of the tube, a-c signals must
be applied to the convergence and
focus electrodes to maintain con-
vergence and focus of the three
beams over the entire face of the
tube.

Parabolic waves derived from the
cathodes of the horizontal and ver-
tical output tubes are applied to
amplifiers. Some phasing and
shaping of these waves is done in
these amplifier stages. The outputs
of the two amplifiers are combined
in series, through transformers, to
form the combined dynamic con-
vergence and focus waves, which
are applied to the picture tube. By
careful adjustment of the ampli-
tude and phase of these conver-
gence waves, good registration of
the colors can be obtained over the
entire face of the tube.
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Measuring Minute

Capacitance Changes

Resonant bridge carrier system permits accurate resolution of minute mechanical motions

that produce capacitance changes as small as 0.001 wf or less. Equipment is unaffected

by relatively severe extraneous disturbances

ARIOUS METHODS have been de-
Vveloped for the measurement
of minute changes in capacitance.
The method to be described has
been employed successfully to solve
many problems in the measurement
of physical quantities which here-
tofore have been considered very
nearly insuperable. Other methods
tried have fallen far short by com-
parison.

The system utilizes a doubly-
resonant capacitance bridge circuit
and a unique phase-amplitude-sen-
sitive discriminator. The circuits
are extremely stable and little
affected by changes in circuit-
parameter values other than in the
bridge arms. A wide dynamic
range of frequency response ex-
tending from 0 to 20,000 cps or
more is an inherent property of
the system.

Figure 1 is a functional block dia-
gram of the system, and Fig. 2
shows a typical response curve.

Measurement System

In the bridge, resonance at a
low radio-frequency carrier is in-
duced in two modes. This bridge
circuit is excited via a low-im-
pedance transmission line from the
crystal-controlled oscillator.

The bridge is initially balanced.
When unbalance occurs, the re-
sultant signal current is trans-
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mitted via another low-impedance
transmission line to the signal am-
plifier. The output voltage of the
amplifier is impressed on a special
discriminator circuit in which the
sense or direction of the bridge
unbalance is determined. A d-c
signal voltage of the proper am-
plitude and polarity is imposed on
the output stage which serves as

a voltage or current amplifier to
drive an appropriate recording de-
vice.

Bridge Circuit

The arms of the bridge consist
of four capacitors, one or two of
which are active in the measure-
ment process. It is the purpose
of the bridge circuit to modulate

Complete system for measuring dynamic pressure under wing of aircraft in flight
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FIG. 1—Resonant bridge is key to high sensitivity of the capacitance-increment-
measuring system shown in block diagram

the driving voltage in a manner
such that only the sideband com-
ponents of a modulated carrier-
voltage wave are produced at the
output terminals of the bridge. The
bridge circuit is shown schemat-
ically in Fig. 3.

The inductive elements that link
the driver amplifier to the bridge
are critically coupled under oper-
ating conditions. A very high
bridge-exciting voltage is thus de-
veloped with little actual driving
energy. The driver transformer is
resonated by the diagonal capac-
itance of the bridge from the point
1 to the point 3.

Likewise the detector trans-
former is resonated by the other
diagonal capacitance. This condi-
tion of resonance is independent of
that induced in the driver-trans-
former. The detector transformer
is overcoupled to the amplifier to
improve the sideband frequency
response.

With the bridge in perfect bal-
ance, no voltage is developed across
the detector-transformer even
though a resonant condition exists
which includes this transformer.
Since the capacitors are part of a
resonant circuit with the driver
transformer, and the circulating
current in each of the four arms is
relatively high, the most minute
unbalance in the capacitance of the
arms produces a relatively large
output voltage across the resonant
detector-transformer.

The magnitude and phase of the
output voltage are proportional to
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the degree and sense of unbalance,
and to the magnitude of the quies-
cent resonant currents induced in
the bridge arms.

Calibration

The method chosen for calibra-
tion is precise and accuracy may
be made as high as desired by the
exercise of reasonable care, and by
the selection of high-quality ma-
terials.

As shown in Fig. 4A, one arm of
the bridge is shunted by a series
circuit consisting of a very small
capacitor and a very large capacitor.
If the large one is short circuited,
the effective capacitance change
induced in the arm may be derived
quite easily.

Balancing

The bridge may be balanced at
some physical distance from the
gage by means of a cable as shown
in Fig. 4B. This method is some-
what similar to the balancing
method employed in the Wien
Bridge circuit. The balancing con-
trols are shunted by the cable
capacitance and their effectiveness
and range of compensation is re-
duced as the length of the cable
is increased.

Stability

This measurement system has
been designed around one particu-
lar theme; that there must be out-
put signal to the recorder only when
there is a change in balance in the
bridge. The present limitation in
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practical use is not associated with
the measurement system at all but
rather turns out to be inconstancy
in the capacitance of the bridge
arms themselves.

It is imperative that the wiring
in the bridge compartment be
rigidly fixed relative to adjacent
circuit components. This is accom-
plished by embedding the complete
bridge section in a thermosetting
plastic or resin.

It is essential that the driver
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measurement system
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and detector transformers be com-
pletely shielded from each other
electrically to prevent induced stray
currents in the detector trans-
former. Examples of this construc-
tion are shown in Fig. 5.

If these precautions are observed
and good engineering practices are
exercised in the construction of the
electronic portion of the system, it
will be found that this system is
free from microphonics.

Many physical measurement prob-

lems require a transducer or gage
with a high natural frequency.
Since in most cases the sensitivity
of a gage is inversely proportional
to the square of its natural fre-
quency, the burden of providing
suitable amplification falls on the
associated electronic measurement
system.

The overall schematic diagram of
the system is shown in Fig. 6. The
oscillator uses the so-called boot-
strap circuit wherein the crystal
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FIG. 5 Typical arrangements for measuring seismographic displacements, force,
air pressure and acceleration

serves as an extremely sharp filter
and is at the same time the fre-
quency-determining element.

The signal amplifier consists of
two stages of conventional pentode
amplification. A precision step
attenuator is ganged with a switch
for selecting calibrating capacitors
to suit the attenuator setting. Thus
a known change in the bridge may
be directly compared with the un-
known capacitance change being
measured.

Null Indicator

Initial balance must be obtained
for both reactance and resistance
and a null indicator is necessary
to obtain this balance. A pentode
amplifier tube is arranged in a
special reflex circuit so that its
voltage gain is utilized at the car-
rier frequency and at the same
time it serves as a d-c amplifier
for the metering circuit. The de-
flection of the null indicating meter
is approximately logarithmic on an
inverse scale.

Four distinct amplitude-modu-
lated carrier wave voltages are
developed in the discriminator and
are impressed separately on diode
rectifiers. The output current of
each pair of diodes flows in an inde-
pendent load resistor. The resultant
signal voltages are filtered and fed
to the grids of a push-pull output
stage. The differential output volt-
age is directly related to the degree
and sense of unbalance in the
bridge.

TUNED\ BELOW RESONANCE

TUNED TO E?ESONANCE

GANGED STEP ATTENUATOR

200K 7 5
i £
200K <}

+200V

FIG. 6—Overall schematic of circuits used in resonant bridge carrier system
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F-M Recording in

Information on tape from battery-operated magnetic recorder in guided missile is

decoded and recorded. High accuracy in speed control is obtained by separate 4-ke chan-

nel on tape that minimizes speed variation between recorder and playback drive motors

WO METHODS of recovering in-
formation originating at a re-
mote location consist of telemeter-
ing the information over a wire or
space link and of recording the in-
formation on a medium such as
magnetic tape and later transcrib-
ing this information into suitable
form for evaluation. This paper is
concerned with the second method.
Equipment was used in conjunc-
tion with a 198-channel, 100-track
battery-operated magnetic recorder
designed to fit into the nose of a
missile during flight. Operating
conditions of the recorder were
such as to require the use of stain-
less-steel recording tape. Tape
speed variations had to be held to
closer than about 231 percent toler-
ance.

After a recording is made of the
pertinent flight data, the magnetic
tape record is jettisoned and later
recovered for playback and trans-
cription at a ground station. The
f-m transcriber accepts a multiplex
signal from a playback head of the
ground playback machine and re-
cords the information on a suitable
graphical recording medium,

F-M Channels

Information at the input of the
transcriber is in the form of two
f-m signals, each occurring in a
band or channel of frequencies
separated from the other by 100
cycles. The first band, channel 1,
ranges from 4,100 to 5,600 cycles
and the second band, channel 2,
ranges from 5,700 to 7,900 cycles.
The transcriber separates the two
channels of information, demodu-
lates the information by discrimi-
nating the exact signal frequencies
in each channel, and records this
information as a function of time

108

on a suitable graphical recorder.

Since the information in either
channel is determined by the in-
stantaneous signal frequency in
that channel, any difference in the
instantaneous tape speed of record-
ing and playback will result in an
erroneous signal frequency. Con-
current with the information sig-
nal, the transcriber is furnished a
reference frequency from a second
magnetic playback head for tape
speed error compensation. This
reference frequency is recorded on
the magnetic tape as a constant
frequency of four ke and, during
playback, any difference in the in-
stantaneous speed of recording and
playback will result in variations
of the reference frequency. These
variations are detected in playback
and are used to correct for errors
in the information channels.

Principle of Operation

The basic idea of the f-m tran-
scriber is illustrated in Fig. 1. The
signal input is fed into the preamp-

lifier where it is amplified and fed
to two selective filters which sep-
arate the two channels. The in-
formation in each channel is then
further amplified and limited. At
this point the signals are fed
separately into the signal discrim-
inator where they are further lim-
ited and deprived of their harmonic
content by the low-pass filters. The
resulting signals are then of con-
stant amplitude with the informa-
tion in either signal a function of
its instantaneous frequency. The
signals are then fed through com-
pensating amplifiers and R-C dis-
criminators producing a voltage
output in each case which is di-
rectly proportional to the recorded
signal frequency.

Reference Signal

A second reference signal, orig-
inating from a second magnetic
track on the same type as the infor-
mation signals, is fed into the ref-
erence discriminator. This signal is
amplified, limited and filtered in the
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1—Block diagram of the f{-m transcriber

January, 1953 — ELECTRONICS



Guided Missiles

By ALBERT A. GERLACH

Armour Research

Foundation

Illinois Institute of Technology
Chicago, 111.

o P

same way as the information sig-
nals. The reference signal is then
discriminated producing an output
voltage proportional to the instan-
taneous reference frequency. If
the reference frequency input is the
same as has been recorded on the
tape, the discriminator output will
be zero. As this frequency deviates
in either direction from the re-
corded frequency, due to tape speed
variations during recording and
playback, the reference discrimi-
nator output will be a positive or
negative voltage.

The output voltage is fed into
the signal discriminator, where it is
used to shift the operating charac-
teristics of the compensating ampli-
fiers and signal discriminators in
order to correct for the information
signal-frequency errors due to the
tape speed variations. The two
information outputs of the signal
discriminator are then fed to the
d-c amplifier where the voltage
variations are converted into cur-
rent variations for application to

the galvonometer elements of the
recording oscillograph.

Signal Preamplifier

The circuit diagram for the sig-
nal preamplifier is shown in Fig. 2.
Amplification is accomplished by
three stages of conventional capaci-
tance-coupled amplifiers with the
separation filters sandwiched ahead
of the last stage to prevent satura-
tion of the filters at the higher volt-
age levels. The system was de-
signed for input levels of from 100
microvolts to 10 millivolts rms and
the amplifiers provide 60 db of
amplification furnishing a maxi-
mum of 10 volts rms to the limiter.

Separation filters are of the L-C
type with a characteristic imped-
ance of 10,000 ohms. Specifications
on the filters require that they be
flat to within 20 db over the channel
bandpass frequencies. They must
also be down 40 db or more from
the minimum value over the band-
pass at frequencies greater than
100 cycles on either side of the band-
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FIG. 2—Schematic diagram of the signal preamplifier unit
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The complete equipment is housed in a
single cabinet with five compartments

pass region. Provision is made to
bypass the channel 2 separation
filter in case it is desired to
transeribe only a single channel.
This will allow a wider bandpass
region and increase the signal-to-
noise level at the bandpass extremes.

To obtain the required degree of
limiting necessary to realize the
desired accuracy, it was necessary
to clip the input wave severely and
recover the fundamental by elimi-
nating the harmonic content of the
resulting wave. Considerable effort
was spent to obtain symmetrical
clipping to keep the fundamental
component of the output wave con-
stant with the expected variations
in input level and to minimize the
even harmonic content of the wave.

The entire limiter consists of five
stages of symmetrical clippers re-
sulting in a fundamental content
constant to within 0.5 percent for
input voltage variations down to
60 db below ten volts.

The clipping operation is ob-
tained by driving the first half of
the 6SC7 twin triode well beyond
its cutoff point. The resulting wave
at the cathode is then clipped on the
positive half of the wave by driving
the second half of the 6SC7 beyond
its cutoff point. The potentiometer
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FIG. 3—Schematic diagram of the reference discriminator

in the cathode circuits adjusts for
symmetry of the output wave.

Discriminator Circuits

The purpose of the reference dis-
criminator is to provide an output
voltage proportional to the instan-
taneous frequency of the reference
signal input. The required voltage
difference to correct for =2.5-per-
cent tape speed variation was de-
termined to be of the order of
=+ two volts. This required a dis-
criminator whose sensitivity was
about 10 volts per ke, which is con-
siderably greater than any standard
discriminator circuit. A special
discriminator was developed for
this application.

Figure 3 shows the circuit of the
reference discriminator. Amplifier
and limiter sections are similar to
those employed in the information
channels. Output of the amplifier-
driver is applied across an R-C
phase splitting circuit whose output
voltages are equal and essentially
90 deg out of phase over the fre-
quency range of 4 k¢ =24 percent.
One of the outputs of the phase
splitter is fed directly to V, and
then into a balanced rectifier. The
second output is fed into a bridged-
T network, amplified and fed to
the rectifiers in push-push fashion.

In order to understand the dis-
criminator action, consider Fig. 4
which shows a plot of the amplitude
and phase characteristics of the
bridged-T network. The inductor
is adjusted so that f, occurs at 4 ke.
Next consider Fig. 5 which illus-
trates the discriminating action at
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the rectifier circuit. When the
reference frequency is equal to f,
= 4 ke, e, will be in quadrature with
¢, and with magnitude zero. As the
reference frequency deviates on
either side of the design center fre-
quency, a positive or negative volt-
age will occur at the output termi-
nals of the rectifier.

The basic function of the signal
discriminator is to supply two out-
put voltages which are proportional
to the instantaneous signal fre-
quencies recorded. To perform this
function, an R-C discriminator is
used in conjunction with a compen-
sating amplifier to make a highly
linear frequency discriminator over
the channel bandpass regions. To
correct for tape speed variations,
the capacitative arm in the discrim-
inator circuits is instantaneously
adjusted by the reference diserim-
inator output voltage. The result-
ing effect is to shift the signal dis-
criminator output characteristics
in such a way that the output volt-
age is proportional to the signal
frequencies recorded rather than
those being played back.

The circuit diagram of one chan-
nel of the signal discriminator unit
is shown in Fig. 6. The symmetri-
cally clipped wave of the limiter is
fed through the low-pass filter that
removes the harmonics. The filter
is flat to within 0.7 percent over the
channel bandpass frequencies and
is down greater than 40 db at the
third harmonic of the lowest fre-
quency in the channel region.

The discriminator consists of an
R-C voltage divider and a rectifier
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circuit. The capacitance arm of the
R-C circuit is composed of a fixed
capacitor and a high Q variable ca-
pacitor’ (6J6) in parallel. If ez,
is the voltage applied to the R-C
network, the rectified output volt-
age will be

Voo ———————ere (1)

where w, = 1/RC. Except for the
denominator in Eq. 1, this is ex-
actly the relation required for a
pure ratio discriminator. To ob-
tain the desired expression, a com-
pensation amplifier was inserted be-
tween the harmonic filter and the
R-C network whose transfer func-
tion is

3
. ngp\/H( ” )
eac

=e = @

€ 2
‘/(1 + gm Re)? + ( )

where ¢, is the transconductance
of the 6AC7, R, is amplifier plate
resistance, R, is amplifier cathode
resistance, e¢ is a constant voltage
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FIG. 4—Transfer characteristics of the
bridged-T network
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FIG. 6—Schemalic diagram of the signal discriminator unit

input from the harmonic filter, C,
is cathode bypass capacitance and
0o = 1/R, C..

It is evident that if g.R, is
sufficiently large, the denominator
of Eq. 2 will be substantially con-
stant over the channel bandpass
region and the rectified output will
become

V.,oc(l— :’ )e @3)

With the values used in the com-
pensation amplifier circuit, Fig. 6,
the denominator of Eq. 2 is constant
to within 0.2 percent over the chan-
nel bandpass frequencies.

The reactance tube employed in
both the R-C circuit and the com-
pensating amplifier is used to vary
w, in Eq. 3 to correct automatically
for tape speed variations.

D-C Amplifier

The purpose of the d-c amplifier
in the transcriber is to transform
the voltage outputs of the signal
discriminator into suitable form for
application to the galvanometer
elements in a recording oscillo-
graph. This essentially requires
that the d-c¢ amplifier act as a volt-
age-to-current converter.

The circuit of one channel of the
d-c amplifier is shown in Fig. 7.
The circuit consists of two stages
of cross-coupled d-¢ amplification®
and a stage of 6AC5 current driv-
ers. Sensitivity of the d-c amplifier
is 22 ma per volt when loaded with
a 45-ohm resistance. This sensi-
tivity may be varied over a range
of about three to one by use of the
1,000-ohm series potentiometer.

ELECTRONICS — January, 1953

Experimental tests show that the
amplifier is linear to within 0.5 per-
cent of its full-scale output of 20
ma. The output may be coupled to

almost any standard recording
galvanometer,
Conclusion

The transcriber was designed to
decode and to record graphically
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FIG. 7—Circuitry of the d-c amplifier

f-m information which had been
remotely recorded on a multitrack
magnetic tape. The problem of de-
coding f-m on magnetic tape is ag-
gravated by errors introduced by
variations between the recording
and playback speeds of the mag-
netic tape. To correct for these
errors, a constant reference fre-
quency is recorded on one of the
magnetic tracks and the frequency
of this reference signal on playback
is used to automatically adjust the
information signal discriminators
to produce an output voltage pro-
portional to the original recorded
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signal frequencies.

The over-all linearity of the
transcriber was checked by record-
ing a series of known standard fre-
quencies and on playback measuring
the deviations recorded on the re-
cording oscillograph. A resulting
plot of the spot deviation as a func-
tion of signal frequency is linear
to within 0.5 percent. Dynamic re-
sponse is considerably more difficult
to define explicitly because of the
complex nature of the angular mod-
ulation process®. However, the in-
strument was designed to be flat
out to 100 cycles.

The present limiting factor on
dynamic response is the filter re-
sponse at the output of the signal
diseriminators and this may be
modified to increase the frequency
response of the output signal. The
only requirement of these filters is
that they eliminate the channel car-
rier frequencies from the detected
output. Beyond this they may be
designed to cutoff at as high a fre-
quency as desired.

The author wishes to acknowl-
edge major contributions by J. N.
Van Scoyoe, J. L. Murphy, W. Goss
and H. L. Reichert of the Armour
Research Foundation. Apprecia-
tion is also expressed for the co-
operation of the United Aircraft
Corporation, Hartford, Connecticut.

REFERENCES

(1) J. N. Van Scoyoc and J. L. Mur-
phy, High-Q Variable Reactance, ELEC-
TRONICS, 22, p 118, Jan. 1949,

(2) J. N.Van Scoyoc and G. F. Warnke,
A D-C Amplifier with Cross-Coupled In-
put, ELECTRONICS, 23, p 104, Feb. 1950,

(3) A. A. Gerlach, Distortion-Bandpass
Considerations in Angular Modulations,
Proc. IRE, 38, p 1,203, Oct. 1950.

11



SINGLE - CRYSTAL
GERMANIUM BAR

P COLLECTOR
—f Sy ————— —
C14 n-TYPE

COLLECTOR
—F

EMITTER
s

I T
e o€ Ve

BASE

FIG. 1-—The tetrode structure and the
symbol used to represent it

15MA
10,0003 =
{¢ 3
ML j
Rs 210000 V=24V 3R Va2
37 j2wa S ‘
?Vs - —t—l——"=
L T £+ I

FIG. 2—Transistor tetrode used as a
grounded-base amplifier

{

T [ I T
T T
| ! — MEASURED
1 COMPUTED

{ Rg=37|5 )

GAIN IN DB

i
y I [ | | l | \
00i 004 O 04 10

FREQUENCY IN MC

FIG. 3—Measured and computed gains
for the circuit shown in Fig. 2

High-Frequency

15 MA
100003 1
L
' N}/ i h
Rs aS R,
46 i(]),;)oo Lo 2%
N l—
G
— =oav
L+ L 41 L

4 10 40 100
FREQUENCY IN MC

FIG. 5—Peaks of these response curves

show the available gain in the circuit

of Fig. 4. The dotted curve shows the
computed focus of the peaks

12

By R. L. WALLACE, JR., L. G. SCHIMPF and E. DICKTEN

Bell Telephone Laboratories, Inc.
Murray Hill, N. J.

F A FOURTH electrode is added to
I a conventional junction tran-
sistor and biased in a suitable way,
the base resistance of the transistor
is reduced by a substantial factor.
Because of this reduction in base
resistance, the transistor may be
used at frequencies ten times or
more higher than would otherwise
be possible.

Two other factors that are re-
sponsible for the improvement in
high-frequency response are that
the cutoff frequency of the current
gain o has been increased by using
thinner p layers and that the col-
lector capacitance has been reduced
by decreasing the area of the col-
lector junection to approximately
10" square inches.

The configuration of the junction
tetrode and its symbol designation
are shown in Fig. 1. The fourth
electrode, designated b., is con-
nected to the p layer in the same
manner as the base connection is
made but on the opposite side of the
bar.

Performance of the tetrode
transistor, as discussed in the sue-
ceeding portion of this paper, will
be under the conditions of a fixed
current bias I,, applied between the
base and the added electrode.
A suitable value of this bias makes
the potential of b, and —6 v with
respect to base. Emitter and col-
lector electrodes are biased about
the same as in conventional june-
tion transistors.

With these operating conditions,
the part of the emitter junction
near b, is biased in the reverse di-
rection and does not emit electrons
into the p layer. That part of the
emitter junction in the immediate
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vicinity of the base contact is the
only part of the emitter junction
biased in the proper direction to
serve as an emitter. All the tran-
sistor action therefore takes place
near the base contact and this fact
accounts for the reduction in base
resistance 7, and the resultant im-
proved high-frequency perform-
ance. Good high-frequency proper-
ties are not dependent on a critical
setting of b, bias. All values be-
tween one and two ma have been
found satisfactory.

For one particular junection
transistor tetrode, with no bias on
b.,, the base resistance was 1,100
ohms. As —I,, was increased to two
ma, r, decreased to about 40 ohms.
As —I,. was increased from 0 to
two ma, current gain decreased
from 0.99 to about 0.75, causing an
increase in bandwidth at the ex-
pense of gain.

Collector resistance 7. is reduced
appreciably by the bias applied to
b, in the direction of decreasing
gain. Emitter resistance r, is in-
creased as —I,, is increased in the
range from one to two ma but the
total change in », is not very great.

High-Frequency Considerations

When considering the dependence
of o on frequency, it is convenient
to define an « cutoff frequency foo
as the frequency at which the mag-
nitude of @ has been reduced from
its low-frequency value by a factor
of 1/\/2. This frequency is in the
order of 15 to 20 me.

It has been shown® that f.« should
be inversely proportional to the
square of the thickness of the p
layer and should be about 20 me for
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Transistor Tetrode

Sine-wave oscillators at frequencies up to 130 mc and tuned amplifiers with substantial

gain at frequencies of 50 mc or higher are obtained by using junction transistors with an

added connection to the base electrode biased negative at six volts

the p layers of roughly 0.0005 in.
used in these transistors.

Figure 2 is a circuit in which the
transistor tetrode is used as a
grounded-base amplifier between a
generator of internal resistance R,
and a load resistance R,. A tran-
sistor having the following char-
acteristics was used in the circuit:
r. = 6.9 ohms, r, = 92.5 ohms, 7.
= 0.825 megohms, «, = 0.82, f.a =
18.5 mc and C, = 1.5 upf.

Response

Measured response of this tran-
sistor in the circuit of Fig. 2 is
shown in Fig. 3. With E, = 5,100
ohms, the gain is 22.3 db and the
3-db point is at 5 me. This is com-
parable with the performance of
good vacuum tubes. If the transis-
tor is used as a triode in the same
circuit by making —I,., = 0, the
cutoff frequency is reduced to ap-
proximately 0.5 me.

As shown in the lower solid curve
of Fig. 8, reducing R, to 2,460 ohms
raises the cutoff frequency to 10 me
and reduces the low-frequency gain
to 18.4 db.

If a grounded-base amplifier is
driven by a resistive generator, the
output impedance of the amplifier
looks like a resistance and a capaci-
tance in parallel. If the amplifier
is loaded by a shunt inductance and
resistance as shown in Fig. 4, the
inductance will resonate with the
output capacitance to give a peaked
response. Maximum gain will be
obtained at the frequency of reso-
nance when R, is adjusted for
match.

The curves shown in Fig. 5 were
obtained by varying the load in-
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ductance to obtain various resonant
frequencies and then adjusting R,
at each frequency to give maximum

gain. Measured gain at 50 mc is
t
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FIG. 6—Output impedance of a

grounded-base stage in terms of shunt
resistance and capacitance
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FIG. 7—Bandpass amplifier stage
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FIG. 8—An oscillator circuit suitable
for use with junction tetrodes
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11.8 db. Figure 6 shows the meas-
ured values of output impedance of
the stage in terms of an equivalent
parallel resistance and capacitance.

Bandpass Amplifiers

The low values of output capaci-
tance and resistance shown in Fig.
6 indicate that it should be possible
to build reasonably wide bandpass
amplifiers without much sacrifice in
gain as compared to the values
shown for narrow-band amplifiers
in Fig. 5. The stage shown in Fig.
7 was designed to pass a 9-mc band
of frequencies centered around 32
mec. The resultant gain is 15 db,
giving a gain-band product of 280
me.

The circuit of Fig. 8 was used to
observe the performance of transis-
tor tetrodes as oscillators at high
frequencies. Provision is made for
adjusting the value of capacitance
in the feedback path to the emitter.
At higher frequencies, the input
impedance at the emitter tends to
become inductive and it is neces-
sary to adjust the capacitor.

Most of the tetrodes used in this
circuit produced sinusoidal oscilla-
tions up to frequencies as high as
80 to 100 me, with some at 100 and
130 me. Between 40 and 75 mc,
measured output was approximately
one milliwatt for one transistor. At
100 me, output is 0.25 milliwatt and
at 115 me, 0.06 milliwatt. Collector
dissipation was held to about 30
milliwatts during the measure-
ments.

REFERENCE
(1) W. Shockley, M. Sparks and G. K.

, P-N Transistors, Phys. Rev., 83,
p 151, 1951.
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Press Safety Control Uses
Radioactive Wristband

When operator’s hand is in danger zone of punch press, gamma radiation from radium-

plated disc is picked up by new infinite-life halogen-quenched Geiger tubes mounted on

press. These trigger a thyratron that blocks operation of the press control solenoid

ROVIDING operator safety for

hazardous work in industrial
processes has long presented a diffi-
cult problem to plant administrative
personnel, safety engineers and in-
surance underwriters.

To be practical, protective devices
must be fail-safe and should not
hamper or inconvenience the ma-
chine operator, thus providing in-
centive to avoid their use. Consid-
erable ingenuity is displayed by
production workers in tying down
one pushbutton of a two-hand con-
trol or rigging flashlights onto
photoelectric guards.

In the device to be described,
wristbands containing small
amounts of radioactive material
are worn by the press operator.
Whenever the bands are within
range of the Geiger tube located at

By M. E. SIMONTON and JOHN YEISER

Hazatrol Inc.
Berkeley, California

the boundary of the danger zone,
the press is locked from operation.
Thus both hands must be removed
from the danger zone before the
press may be set into motion. While
the use of tracer techniques in in-
dustry is not new, it is believed that
this is the first application of such
techniques to production machinery.

To prevent operation of the press
by persons not wearing wristbands,
a timer is connected so that it will
render the machine inoperative un-
less the wristbands have been used
to actuate the control during the
timing period.

Suppose the press operator leaves
his work and, upon returning, has
removed the wristbands. The timer
will have rendered the press inoper-
ative about 15 seconds after the
last piece of stock was inserted. The

GEIGER
TUBES

- OPERATE
SWITCH v, EROME e,
kot S 2021 3973 Toor
I S
PRESS CONTROL

SRLENQID

LEAD~ GM TUBE
. ;
N ’
DETECTOR [H* '
HEAD —-*: ~==1-0.020"
[ ALUMINUM
" \V\
= m
E n': L[ ] \\ 3
= EENSITINE » DIE
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d
UNCERTAIN PRESS BED
AREA

FIG. 1—Complete circuit. as designed
for 100-percent fail-safe operation
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FIG. 2—Cross-section view through de-
tector head, showing sensitive region
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operator must put on the wrist-
bands and pass them into range of
the detector to reset the timer and
resume operations. This does not
interfere with press operation as
long as the bands are worn, because
each time the operator inserts or
removes stock the control is actu-
ated and the timer resets. The
timer also prevents operation of
the press should any part of the
radiation-detecting system fail.

Control Circuit

Inasmuch as radiation is being
detected rather than measured, a
rate meter is not needed. It is
possible merely to use the voltage
drop developed across grid resistor
R, in Fig. 1 by the average GM tube
current to trigger control thyra-
tron V,. Capacitor C,, which inte-
grates the GM tube pulses, is
chosen as a compromise between the
requirements for fast response (on
the order of 0.1 second) and the
necessity for reducing background
fluctuation to a minimum. The
thyratron is normally on, energiz-
ing the relay, and is turned off by
an increase in GM tube current.
One pair of relay contacts completes
the circuit to the press control, and
the other pair of contacts energizes
the synchronous-motor driven time
delay which, at the end of its tim-
ing interval, opens contacts in ser-
ies with the press control solenoid.
Sensitivity is controlled by the set-

January, 1953 — ELECTRONICS



Radiation-type safety control installed
on small motor-driven punch press

ting of potentiometer R,.

The thyratron and relay are used
in the normally on condition for
fail-safe operation.

The power supply uses a conven-
tional half-wave rectifier to supply
negative 700 volts d-c¢ to the Geiger
tubes. Regulation is accomplished
by corona regulator tube V,.

Geiger-Tube Detector

The halogen-quenched Geiger
tubes used are of all-metal construc-
tion and have a life unlimited by
use. The recent development of
these reliable tubes has made the
use of radiation controls practical.

The tubes are shock-mounted in
the detecting head, and have a
i-inch sheet of lead shielding on the
side away from the danger area as
in Fig. 2 to give a sharp transition
zone. This is necessary to reduce
the region of uncertain operation
and to permit the press operator to
hold stock in the machine with his
hands close to, but not in, the
danger area. As many tubes as are
required to protect a given size of
press are connected in parallel. The
leads are brought out through flex-
ible conduit to the control unit, usu-
ally on the press frame.

The manner in which the tubes
are used, with a large series re-
sistor, results in a nearly logarith-
mic response of the system to radia-
tion. This is due to the fact that
the signal voltage developed across

ELECTRONICS — January, 1953

Installation of Hazatrol unit on 215-ton draw press. Geiger tubes are mounted hori-
zontally in housing just above die, and control cabinet is at right on press

R, is in effect subtracted from the
high voltage supplied to the GM
tube. At high radiation intensities,
the tube terminal voltage becomes
progressively lower, the Geiger pul-
ses become smaller, and the average
current is somewhat less than a
linear function of count rate. The
voltage developed across R, then
varies approximately linearly with
distance between radiation source
and GM tube, as radiation intensity
is proportional to the inverse
square of this distance.

Since pulses are not being trans-
mitted, there is virtually no limit
to the length of cable that can be
employed. The 100,000-0hm resist-
ors in series with the Geiger tubes
reduce the instantaneous current
surges.

Wristbands

The radioactive material con-
tained in the wristbands is radium,
plated on nickel discs. These dises
are backed with lead on the surface
next to the skin. The maximum
range of the equipment is limited
by the amount of radiation which
can safely be worn on the hands;
1.5 Rep per week is the accepted
figure. A wristband safely below
this amount (having about three
times the amount of radium as the
average luminous-dial wristwatch)
will give a range of twelve to eigh-
teen inches, inasmuch as the maxi-
mum sengitivity of the instrument

www americanradiohistorv com

is set by the cosmic ray background.
Finger rings can also be made
radioactive for use in applications
where the operator must hold small
work close to the die.

Press Controls

With the existence of a suitable
electronic system, the safety prob-
lem is not yet solved in its entirety.
Power presses differ from one type
to the next as to clutching and trip-
ping arrangements. In many of the
larger presses, control may be ac-
complished by merely opening an
electric circuit. Hydraulic or air
controls are also common and are
adaptable by use of suitable sole-
noid pilot valves. Mechanical foot-
treadle and dog-clutch types of
power machinery, a good example
of which is a riveting machine, may
be controlled by use of a secondary
overtravel linkage inserted into the
system at some convenient point.
This overtravel mechanism is essen-
tially a solenoid-operated pilot
clutch. In all cases, nonrepeat
action is desirable.

The system can also be applied
to other control problems. The
same basic circuit, used with a fixed
beta source located in proximity to
the detector, is being used as a floor
level control on passenger elevators
in the San Francisco area. Control
is accomplished through interrup-
tion of the beta beam by a metal
plate.
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Stripping Techniques for

Evaluation of hand sanding, chemical stripping, wheel-type stripping, burning, solder-

dipping and welding techniques for removing film-type insulations from magnet and

wires.

or means used to remove the
insulation from a wire, so the re-
maining wire may serve as a con-
ductor when attached to other
wires or terminals. Before solder-
ing a wire to a terminal, the insula-
tion must be stripped off to provide
a clean, bright surface. The im-
portance of obtaining good connec-
tions cannot be over-emphasized
because over 90 percent of all con-
ductor failures occur at or near the
joints. Detrimental effects of poor
stripping have shown up in coils
as long as two years after the coil
was wound.
The demand for better and better
insulated wires has resulted in

WIRE STRIPPING is the method

By R. GEORGE ROESCH

President, The Eraser Co., Inc.
Syracuse, N. Y.

wires that are harder to strip. In-
sulation has been made thinner to
conserve space, tougher to resist
abrasion, more flexible to withstand
sharp bends, more resistant to heat,
more adherent to bare copper, and
more resistant to chemicals. Thus,
in trying to provide better insulated
wire, the wire manufacturers are
making wire-stripping problems
more difficult. No single method
nor no single machine can possibly
prove equally efficient under all con-
ditions.

As a guide in the selection of the
best method for a particular prob-
lem, the commonest methods of
stripping film-insulated wires will
be considered one by one.

Suggestions and examples aid in choosing the best method for each job

Sandpaper, emery or crocus cloth
may be used to remove any type of
insulation which may be abraded
from the wire. The selection of the
best abrasive material depends
upon the gage of the wire and the
skill of its user. Extreme care needs
to be exercised if fine wires are to
be completely stripped without dam-
age to the wire.

Time-wise, hand-sanding may or
may not prove efficient, depending
on specific conditions. There are
some situations where it would be

virtually impossible to improve
upon a hand-sanding method.
Many chemical strippers are

available. Generally speaking, these
are suitable for nearly all film-type

CASE HISTORY NO. 1—A typical choke coil (right) wound with AWG 32
Formvar-insulated wire has two leads wrapped loosely around the coil. These
are to be stripped as close to the coil as possible. Conventionally, an operator
would unwrap and strip the leads, wrap them around the core again, trim
off excess wire and solder and tin the joints.

By thinking in terms of wire processing, the procedure reduces to: (1) Wrap
a stripped end of wire around the core wire and wind the coil as usual;
(2) Strip the wire coming from the spool, stripping twice as much as needed;
(3) Cut the wire in the middle of the stripped portion and wrap the finishing
lead around the core wire; (4) Tin-dip both ends or solder and break off the
excess wire. The stripped end of wire, as it comes from the spool, is used
to start the next winding of another choke coil. The actual stripping operation
can be performed either by using sandpaper or by using a small wheel-type
stripper (left) that is conveniently located, even on a swinging bracket

CASE HISTORY NO. 2—The prob-
lem here involved stripping heavy
stranded leads of a large multicon-
ductor cable, one end of which was
anchored. A selected pair of strip-
ping wheels, driven by a flexible
shaft, proved to be the best solu-
tion in this example
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Insulating Films on Wire

A ¥

insulations, except Teflon and Ceroc
or similar insulations for which
there may be no presently known
solvent.

There are chemical strippers
which have no unpleasant odor and
which are not injurious to the skin,
but allergies of individuals can
cause varying reactions to almost
any chemical.

Chemical Stripping

With all chemical strippers, care
must be exercised to stop the chem-
ical from creeping, which is often
impossible, and to prevent the chem-
ical from coming in contact with
the coil or winding. Damage to a
coil or winding destroys its value.

Chemical stripping leaves a clean,
bright surface. Any size or shape
of wire may be chemically stripped.
For aluminum wire, chemical strip-
ping seems ideal. Chemical strip-
ping methods may be developed so
the stripping can be done as rapidly
as by any other method.

Cost-wise, comparisons must be
made, considering the cost of the
equipment used and the chemicals
used, as against the overall produc-

tion attained, per dollar of invest-
ment and expense.

For small-scale chemical strip-
ping, just set up a line of test tubes.
Fill with chemical stripping solu-
tion to the desired level. Use as
many test tubes as are necessary,
so that by the time the insulation
has been wiped off the coil in the
last tube in the line, the operator
can start at the head of the line
again.

If there is a chance that the
fumes from the chemical will prove
harmful to the winding, float a
layer of thin oil on the surface of
the chemical.

Wheel-Type Wire Strippers

Perhaps the best known method
of removing film-type insulations is
by the use of wheel-type wire strip-

pers.
Wires as fine as AWG 50 can be
stripped. Depending upon the

handling methods, there may be no
limit in either the size or shape of
wires which can be stripped with
stripping wheels.

The determination of the best
handling methods is most im-

portant. It will frequently be
found more economical to strip
wires singly than in groups. Like-
wise, it may be faster to strip com-
ponents singly than in groups, even
though it may appear on the sur-
face that the more wires you strip
at one time, the faster the opera-
tion. Handling time is worth care-
ful study.

Many sizes and varieties of strip-
ping wheels are made, each for a
particular type and size of wire.
The commonest materials are brush
wire and glass fibers, used_ sepa-
rately or in combination in the
stripping wheels.

There is an ideal relationship to
be attained between the diameter of
the stripping wheels, the surface
speed of the stripping wheels, the
surface characteristics of the strip-
ping wheels, the density of the
stripping wheels and the actual
wires to be stripped. This ideal
relationship can only be attained
by experimentation on the produc-
tion line, since handling methods
produce different results.

Wheel costs are worthy of study.
Accurate records should be kept to

CASE HISTORY NO. 3—Because a ballast coil was in very high production,
the stripping operation was conveyorized as shown. Three girls on each side
ot the for end pick out the coil leads, apply a piece of tape, place the coils
on the moving conveyor chain and dress the leads outward as obove. The
leads then pass automatically between the stripping wheels, after which the
coils discharge at the front end onto a conveyor belt (not shown) going to the
next position. Only two of the three wire strippers on each side are active, the
third being a spare. Two strippers insure perfect stripping despite variations in
lead positioning and variotions in the wires or in their insulotion. The two
motors at the front end drive the conveyors. A vacuum system draws dust
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determine the cost of stripping
wheels in terms of the number of
wires stripped per pair of wheels.
It may be that high-priced strip-
ping wheels will prove most eco-
nomical in terms of cost per-thou-
sand-wires-stripped.

If the stripped wires are to be
tinned, the selection of proper strip-
ping wheels may eliminate a flux-
ing operation. If the operator of
a wire stripper can dip the stripped
wires directly into a solder pot, time
will be saved and costs reduced.

Wheel-type wire strippers have
one disadvantage, but it is the us-
ers’ fault. They expect to be able
to do any kind of a stripping job
with the same wheel without con-
sidering its limitations.

The predominating advantage of
wheel-type wire strippers is their
versatility. It is only necessary to
change from one kind of stripping
wheel to another, in order to strip
a different gage wire or strip a
different kind of insulation from
the wire. All film-type insulations
may be stripped, including those
which cannot be removed by chemi-
cal or burning methods. Fiberglas
and other kinds of servings may
also be stripped.

Litz wires of almost any number
and gage may be stripped, using
the proper stripping wheels, Even
braided insulated wires may be un-
braided and stripped on wheel-type

wire strippers if care is used.

Burning or Open-Flame

Equipment has been developed
for removing insulation by burn-
ing. The copper oxide thus formed
is then removed by brushing.

Some insulations, such as Teflon
and Ceroc, cannot be burned off.
Aluminum wire may melt before
the insulation melts. Wires finer
than AWG 30 may melt before the
insulation melts.

Since it is nearly always neces-
sary to brush the wires after burn-
ing, an all-brushing method is gen-
erally preferable unless there is
some other reason for using the
burning method, such as sealing the
serving on Litz wires before strip-
ping.

Hot Solder

Formex, Formvar and similar
insulations can be removed and cop-
per wires tinned in the same opera-
tion. Some so-called Formvar films
cannot always be uniformly re-
moved by this method, hence erratic
results may be encountered.

If the hot-solder method is used,
the pot should contain 50-50 lead-
tin solder at not less than 500 deg C.

Wires finer than AWG 30 are al-
most impossible to strip by the hot-
solder method, because one cannot
get them in and out of the pot fast
enough.

Solder splatter may prove harm-
ful. The tin content must be kept
in balance with the lead content by
replenishing the tin.

Frequently, insulated wires are
twisted together and dipped in hot
solder. This may result in high-
resistance joints because all of the
insulation is not always completely
removed. If wires processed by
this method can be readily un-
twisted, there is no complete me-
chanical bond.

Cost-wise, the hot-solder method
may be no less costly than any other
method, even though the stripping
and tinning is done in the same
operation.

Brazing or Welding

Lead wires and coil leads are fre-
quently welded. This method is not
ordinarily used on wires under
AWG 20. A high-temperature gas
flame is applied to heat the twisted
or spliced lead to a temperature
that just melts the copper. By this
method, all the film -coating is
burned off.

Low-Temperature Solder

There are some thermoplastic
films which can be removed by us-
ing a resin-alcohol flux and the ap-
plication of a soldering iron, or by
dipping in 650-deg F lead-tin
solder. Both wires must have the
same insulation on them, or ene of

wire.

CASE HISTORY NO. 4—Leads of a typical transformer
coil (right) having two widely different gages of wire
were to be stripped. Sizes were AWG 24 and AWG 36.
A single machine has drawbacks; if the leads tangle, the
small wire may be broken, and with the wheels set for
the finer wire there will be excessive wire on the wheels
and high wheel cost. The answer is the twin-headed
stripper shown above, having one pair of wheels for each
Machine can be set for any size wire

CASE HISTORY NO. 5—Enamel-

insulated telephone switchboard
wires were to be stripped. The outer
covering was removed with a hot-
blade stripper, and the ends then
inserted in the cone-shaped head
ot the above stripper to remove
enamel. This machine is suitable
only for AWG 20 to AWG 24
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the wires must be a clean, bare wire.

As with all other stripping
methods, the time-cycle needs to be
considered. Some claim that the
soldering operation is sufficiently
faster when the wires are pre-
stripped to more than offset the ad-
vantages of stripping and soldering
at the same time.

Close-Up Stripping

One way to strip wires close up
to a coil form is to use a one-wheel
stripper with a stripper blade in
contact with the stripping wheel.
By passing the wires between the
blade and the wheel and giving
them a quarter-turn, the insulation
can be stripped off to within 4 inch
of the average coil.

If the coil is small and the wires
very fine, AWG 36 or smaller, per-
haps a small wheel-type stripper
will be the best solution to close-up
stripping.

High-Production Considerations

Think in terms of wire process-
ing. Begin to study the operation
as the wire leaves the spool or reel.
Remember that wire stripping is
only one of the many operations
performed on each wire. Follow
each wire through all operations,
until that wire is connected to
another wire or terminal. Consider
all operations in conjunction with
all others.

In following any given wire
through its various processing
operations, seek out the best time
to perform the wire-stripping oper-
ation. Here are a few things to be
considered :

(1) Speed at which the wire
stripping operation should be per-
formed, to tie in with prior and
subsequent operations.

(2) Cost of the wire stripping
operation, in terms of cost of equip-
ment, amortization period, cost of
using and cost of maintenance.

(3) Convenience of - using, in
terms of ease of operation, operator
fatigue and operator training.

(4) Equipment used, in terms of
location with reference to other
operations, floor space required,
accessibility and portability.

To arrive at some of the answers
to the foregoing, it is necessary to
take into consideration these other
factors:

(1) Size, shape and weight of
the winding on which there are
wires to be stripped. Can the wind-
ing be taken to the stripping opera-
tion, or should the stripping equip-
ment be brought to the winding ?

(2) Size and shape of the wires
to be stripped, plus the kind of in-
sulation on the wires.

(3) Location of the stripped por-
tion of the wire with reference to
the rest of the wire or the winding.
The less the amount of stripping,

the lower the cost.

(4) Number of wires which
must be stripped in the same oper-
ation and at the same time.

(5) Are the wires to be stripped
relatively straight or are they
kinked and tangled together? By
any stripping method, these condi-
tions will lead to trouble.

(6) Do the windings come to the
stripping operation in a convenient
and orderly fashion and leave there
the same way?

(7) What is to be done with
the wires after they have been
stripped? How soon will they be
connected to another wire or term-
minal ? Will it be necessary to treat
the wires to prevent oxidation and
with what can they be most eco-
nomically treated?

Conclusions

Do not try to put all wire-strip-
ping jobs into one class and hope to
find a single method or a single
piece of equipment which will give
satisfactory results in all cases.

Try to think in terms of wire
processing, beginning with the
spool or reel of wire and following
the wire all the way through, until
it is connected to another wire or
to a terminal. This will invariably
reveal ways to improve some oper-
ations and make the wire-stripping
operation easier, resulting in
higher quality and lower costs.

wire is inserted in conical hole

CASE HISTORY NO. 6—Location and length of stripped
wires on ignition coils had to be controlled accurately.
A rotary stripper having rotating blades was adjusted
to the diameter of the bare wire, and the length of
stripping was controlled by an adjustable stop inside
the machine. Not suitable for wires finer than AWG 24.
Housing at left foreground fits over cutting blades, and

in end of housing.
Stripping blades can be removed for sharpening

CASE HISTORY NO. 7—To eliminate tedious sandpaper-
ing of short rectangular wires for removing V4
of insulation from the ends, this one-wheel stripper was
developed. A wheel setting is made for stripping the
flat sides of the wire and a batch is stripped on both
ends, by moving each side of each wire in turn across
the entire face of the wheel from one side to the other.
This insures even wear of the wheel.
then changed for stripping each edge of each wire end

inch

The setting is
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Television Switcher

By HARRY E. THOMAS

Federal Telecommunication Laboratories

Inc.
(an I. T. & T. affiliate)
Lodi, New Jersey

AR T R R

Control console with six inputs and six outputs can be expanded with growth in
studio operations. Relays normaily furnished in console can be remotely operated
if it is desired to shorten video lines

_.HORIZONTAL CLEARING DESTINATIONS - TERMINATION CONTACTS
g CONTACTS c, D,ETC
VERTICAL CLEARING / i
CONTACTS [ _PUSHBUTTON SWITCH |A -MAIN SWITCHING- ! MAIN SWITCHING
fo RELAYS 2k 7 CONTACTS
| /  CLEARING R ‘ LN / )
MAIN SWITCHING : / S R /
CONTACTS . [ | [  TRANSFER RELAYS. ' | DESTINATION i DESZ‘NATION
*‘24\/"‘ ! ! I'l +24V; '
PILOT ! :
LAMP
VIDEO
1| SOURCE |
i
'l cLearing
"] CONTACTS
i 4
SWITCH 2A RELAY COIL' = - |LAMP CIRCUIT
= e P ’ I CONTACTS
|
! i ] ; T L[ [vioeo
: | : | : | | [ SOURCE 2
=] e B D i
L 3 ——————— s | | [
i | | | |
| a0 oo o
_____ = L= _ Ty
[ 50—
LT T J INTERCONNECTING
= CABLE
— TO SOURCE'S
- v 3,4, ETC

FIG. 1-—Simplified block diagram of the switching action. Small squares are relay
contacts, relay coils are shown as inductances and termination contacts are
grounded through resistors
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IDEO transfer or switching is
Vaccomplished by connecting a
signal source to some particular
destination. Such a transition may
be made gradually through elec-
tronic mixing circuits or abruptly
by means of switches and relays.
The common video switcher em-
ployed in studio equipment uses
both types of transfer, the former
for programming effects and the
latter for rapid and convenient
performance of multiple switching.

Rapid or abrupt video switching
circuits may in turn be divided into
two general categories; those em-
ploying direct pushbutton-actuated
switches or those employing push-
button keying switches together
with relays to make the actual
video transfer at some remote
point.

In abrupt switching the transfer
may be made by either gap or lap
switching—the former meaning
break-before-make and lap meaning
make-before-break. The usual types
of gradual transfer are called fad-
ing or lap dissolve. Fade from one
signal to another implies complete
extinguishment of one signal source
before another source is gradually
brought up to the appropriate sig-
nal level. A lap dissolve means a
conjugate variation between two
signals but with the signal levels
overlapping each other at some pre-
determined value. These operations
are usually accomplished by use of
manually operated fader poten-
tiometers associated with the input
and output systems of the two
sources. Automatic fade and dis-
solve may be done by variable-time-
delay networks in the grid of the
mixer amplifier.

Direct switching with interlock-
ing pushbuttons has the advantage
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for Broadcasters

Video transfer unit is compact enough t

button operation of relays either mounted in unit or

channeling as many as twelve inputs to six destinations.
be used for lap dissolves through distribution amplifiers

o allow its use near the program director.
remotely controlled provides

Manually operated fader can

Push-

of compactness by allowing for a
location where the video lines can be
connected directly to the switches.
Low capacitance contacts make
this method fairly free from dis-
continuity in the transmission line.
For local switching with short
direct runs of the video cables, this
method is probably as compact as
any other. Switch timing, however,
is not adjustable, and complete in-
terlock is not always mechanically
convenient. Remote control is im-
possible.

Indirect switching allows the
video transfer relays to be remotely
located from the control panel. For
master control or video control
centers this results in the advan-
tage of shortened video lines since
relay racks can be located near
video circuit terminations.

Selecting lap or gap switching
sequence is of considerable impor-
tance in smooth operation of the
studio and any system should have
sufficient flexibility to allow for
either type in at least part of the
switching system. For local signals
employing video signals linked to a
common sync generator source,
overlap switching is used to keep
continuity of sweep and synchroniz-
ing conditions while transfer is
made. For switching remote-to-
local using independently synchro-
nized signals, gap switching with
fade to black is preferable since
otherwise synchronizing circuits in
receivers would be upset by the
simultaneous presence of two non-
synchronous signals. This interval
should not be over ten milliseconds
to effect synchronism within one
field.

Gradual signal transfer by lap
dissolve switching or fading by
manual control requires auxiliary
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equipment centering about geared-
down potentiometers and electronic
mixing. The manual execution is
for convenience, arranged through
lever control of two back-to-back
potentiometers located directly at
the switcher panel. The levers ar-
ranged for simultaneous operation
move through an arc of about 90
deg arranged so that when they
move together the fading is a
smooth lap dissolve. At opposite
ends of their control, both outputs
are conjugate (one full on and the
other full off). When automatic
control of gradual transition is
used. it is accomplished through the
inclusion of adjustable time-delay
circuits associated with the grid
circuits in mixer amplifiers.

General Considerations

A system should operate quickly,
smoothly and with a minimum of
operations for any one transfer
operation., A single push of the
finger should form a complete oper-
ation.

Since controls are usually in the
dim light of a studio control booth
the pushbuttons should be illumi-
nated and marked for quick cog-
nizance; they should be in direct
view of the operator.

A relay system should generally
have mechanical features of reli-
ability, replaceability, ease of
switching and convenience of oper-
ation. The relays and switches,
heart of the system, are preferably
d-c operated and should be rugged
enough to withstand all vibration
and life-test standards including
temperature and overvoltage oper-
ation.

Ease of adjustment is an impor-
tant feature. Relays and switches
should be accessible to bending and
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adjusting tools for arranging the
lap or gap sequence. Dust covers
should be provided for long un-
attended operation and the lamps,
switches and relays should be read-
ily replaced.

The design should provide flexi-
bility by which the small station
may have opportunity to add chan-
nels when facilities are expanded
without unduly revising the whole
studio setup by addition of new
racks and rerouting of wiring.

The switcher unit should have
versatility within the studio to
serve the dual purpose of a program
director’s console or to be usable
in master control or video control
positions. For a program director’s
console where short lines can run
direct to the relay racks, it is ad-
vantageous to have the relays in
the console. A director can thus
have control of the switching and
fading of two, three or four cam-
eras and still be divorced from the
intricacies of technical direction.
The unit should be equally adapt-
able to master or video control
positions where other requisites
occur.

A large switching capacity in
the way of input lines and output
lines should exist in a console lay-
out to give master control a wide
surveillance of all studio, remote
and film sources. Economy of de-
sign in simple inexpensive switches
and relays is an attractive feature
for the small station.

Electrical Characteristics '

Electrically, the system should
have the following characteristics.
True lap or gap switching are pro-
vided with flexibility to adjust for
a certain amount of either. Cross-
talk between the input and output
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Rear view of the control console shows relays mounted on rack within. Below are
power supplies for tally lights and relay operation on direct current. A single dis-
tribution amplifier is included

lines should be lower than 60-db
interference on any one output
from any other output. Transmis-
sion line mismatch should be of
sufficiently low magnitude to
maintain picture resolution and
eliminate reflection troubles. Inter-
ference from relay transients, arc-
ing contacts and induced hum on
signal circuits should be of a low
value and never visible on a
monitored video signal. Gradual
electronic transfer should be ac-
complishied conveniently whether by
manual or automatic means.
Ideally in such a system the
actuation of any one button should
perform the following functions.
Input and output circuits should be
automatically cleared; that is, all
sources cor signal destinations con-
nected with the pushbutton under
operation other than the connection
to be made should be automatically
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disconnected. For instance, if the
signal source buttons are arranged
in horizontal rows and the destina-
tions are in columns, the pushing
of any one button should clear the
column and also clear the row in
which is located the selected button.
Clearing can be accomplished by a
separate operation, bul in many
cases, particularly during a pro-
gram, such lost time is annoying
and automatic clearing is a distinet
advantage.

Objection to the feature of desti-
nation clearing or vertical clearing
when two outputs are cennected to
one input is overcome by the provi-
sion of extra input facilities; for
instance, when two outputs from
the same input are desived, dupli-
cate inputs are usually supplied
through a distribution amplifier
and these two sources punched up;
that is, switched to the two desired
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destinations. In this way, either
common input can be switched in-
dependently of the other with no
interference encountered from ver-
tical clearing.

After clearing, the relay actuated
should complete the video switching
desired, and connect some source
to its desired destination; this is
the central action of the complete
system.

The active relay should apply
power to illuminate the actuated
pushbutton.

Sources disconnected by the clear-
ing action should be automatically
terminated by the switching relay.

Release of the actuated button
should keep the system functioning
or switched to the above desired
set of conditions but in readiness
for starting the complete cycle over
again.

Equipment for Use

The FTL-89A, as a fundamental
structure, is an indirect switching
system arranged to be mounted as
a completely self-contained unit in
a 19-inch console. It is designed to
be expanded from a six input-six
output system to a six input-twelve
output system. A fader mounted
on the desk-top shelf is intercon-
nected to the main switching system
through a mixer amplifier to make
available the various types of
gradual transfer.

Although the switches and relays
are mounted in a single console the
system allows the relays to be re-
motely located so the pushbutton
switch panel may be placed wher-
ever most convenient. An auxiliary
arrangement can be made to include
a remote fader system where such
is desired. Relay power is supplied
from 110 volts a-c through a 24-volt
self-contained power supply.

The circuit arrangement employs
automatic clearing and internally
illuminated pushbutton switches.
Relays are accessible by an operator
directly from the front of a console
cabinet; lamps and switch adjust-
ments are likewise available by tilt-
ing back the front panel. Automatic
clearing, automatic termination of
video sources and automatic holding
after momentary pushbutton action
are included. Adjustment of the
switches allows for either gap or
lap switching. A lap of several
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milliseconds can be attained and
gaps of any time between zero and
twenty milliseconds are possible.
Although the relay contacts on
video sources and destinations are
in parallel and add capacitance to
ground, relays are closely spaced
with sufficiently low capacitance to
ground that the transmission line
discontinuity is negligible. Cross
talk between lines is likewise low.

Switching Details

The automatic clearing system
uses auxiliary relays that conven-
iently tie in cycle-wise with the
remainder of the system. This
method was chosen in preference
to mechanically actuated systems
because the latter must clear the
circuits by means of latch bars
or auxiliary clearing mechanisms.
Complete clearing of both source
. and destination circuits by this
method in a simple mechanism may
sometimes be mechanically difficult.

In the momentary pushbutton
switch that is used (in which the
actuating button when once oper-
ated returns to its original posi-
tion) there is a need for a second
set of auxiliary relays to maintain
the system in operated condition
while the switch is moving back to
original position. These so-called
transfer or holding relays have
operating characteristics similar to
the other relays in the system and
likewise tie in with the overall
switching cycle.

The internally illuminated push-
button assembly utilizes a simple
commercial switch with a 6.3-volt

pilot lamp and a lens system incor-
porated in the pushbutton plunger.
Pilot lamps are easily changed
through the rear of the switch
panel.

The fundamental switching cycle
is accomplished by three contact
operations in the switch itself be-
sides four in the main video switch-
ing relay as shown in Fig. 1.
Briefly, one break contact in the
switch clears the sources in any
one row of signal inputs; another
clears the destinations in any col-
umn of signal outputs while the
third makes contact to apply power
to the relay directly connected to
the button actuated and thus per-
forms the control function or makes
the desired connection between in-
put and output.

The relay functioning can be best
described in a direct example. When
relay 4C has been actuated (input
4 and output C) one set of its con-
tacts completes the desired connec-
tion of input and output. The
second set of contacts automatically
disconnects the terminating resistor
from source 4 so that the connection
of C output will not provide double
termination. The third set of con-
tacts applies filament power back
through the interconnecting cable
to 4C pushbutton to illuminate it.
The fcurth set of contacts operates
through the transfer and clearing
relays to hold power on the relay
coil itself while the pushbutton is
returning from its momentary con-
tact.

With the pushbutton back in
original position video switching

$2K
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FIG. 2—One channel of two-channel distribution amplifier with frequency 3 db
down at 10 mc. Output impedance is either 75 or 10.000 ohms. Tilt control main-
tains 60-cps square wave within =2 percent
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has been accomplished. The hori-
zontal and vertical clearing circuits
are restored through closure of
switch 4C contacts and the clearing
and transfer functions disengaged.
The system is ready for re-enact-
ment of another cycle.

The timing of gap and lap
switching is thus a function of the
timing of break and make of the
switch contacts since the time of
relay opening of the clearing relays
and the time of closing the main
video switching cancel each other.
By adjusting the gap between break
of the clearing contacts and the
make of the main video switching
interval can be controlled.

Fading System

A two-channel video amplifier,
for which one channel is shown in
Fig. 2, permits the output of each
of its channels being fed into a

oo oo _
oo0o o
ocoo
LEXEY
0000
R X

FADER
POTENTIO
METER

CONTROL WIRES

000

660000

ooo

DISTRIBUTION
AMPLIFIERS

ouT

FIG. 3—Any two sources may be con-
trolled or faded and fed back into video
inputs for further switching

fader control potentiometer. By
appropriate switching of two desti-
nation connections to the input of
the video amplifier, its two outputs
can be mixed in the control
potentiometers. With the single
fader output connected to another
switcher source terminal, any two
signal sources may be controlled,
faded and routed out through any
of the remaining channels. A
sample block diagram of the unit
interconnections to accomplish this
effect is given in Fig. 3.

In order visually to tie the fader
tally lights into the destination
video outputs, they are colored to
matech the buttons of the bottom
two rows of pushbuttons on the
switcher panel. A row of red but-
tons located elsewhere on the panel
is provided to indicate an important
output—usually the line output to
the transmitter or relay link.
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Electron-Microscope

Simple two-tube balanced amplifier operating tuning-eye tube detects power-supply fluctu-

ations not indicated by panel meters or on the final viewing screen. Blurred photographs

are eliminated when circuits are checked before operation. Worn controls show up quickly

ERFORMANCE of the electron
microscope depends in large
part upon the stability of the power
supplies for the various lenses and
for the high voltage used to accel-

during servicing

erate the electron beam. The most
critical power supplies are those for
the high voltage and for the objec-
tive lens,.

The electron microscope is com-

Capacitor voltage divider mounis on the high-voltage shelf of standard electron
microscope, Lucite tube protects the stack from dust
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monly energized from a 1-kva con-
stant-voltage transformer plus a
regulated 370-volt d-c supply in the
chassis for the plates of various
tubes. In addition, individual elec-
tronic stabilizing circuits are used
to correct fluctuations in the high-
voltage unit as well as in the several
lens supplies., The high-voltage
ripple is usually not allowed to
exceed 0.5 volt peak-to-peak at 50
kv. The objective lens current is
held constant to within about
0.002 percent.

Defocusing Causes

Minimal fluctuations having an
adverse effect upon the image are
not visible on the standard panel
meter in the circuits involved, so
that from time to time an oscil-
loscope or other instrument must be
used to check the power supplies.
Noisy reference batteries, poor con-
tacts in the focusing controls and
corona or other difficulties in the
high-tension circuits may have de-
leterious effects upon the final
image.

Balanced Amplifier

It appeared desirable in view of
the number of sources of possible
trouble to add a permanent monitor-
ing unit to the microscope, which
could be switched from circuit to
circuit and would respond only to
the fluctuations. It could serve as a
check at all times on the stability
of the power supplies and as a de-
vice for the localization and correc-
tion of troubles in these circuits.

Accordingly, a two-stage resist-
ance-capacitance coupled amplifier

This paper was based on work performed
under contract AT-04-1-GEN-12 between
the United States Atomic Energy Com-
mission and the University of California
at Los Angeles.
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Power Monitor

By FRANCIS W. BISHOP

Atomic Energy Project
School of Medicine
University of California
Los Angeles

was constructed using two 6SC7
twin-triode tubes. These tubes
have a common cathode and in a
balanced circuit are quite insensi-
tive to fluctuations in their own
power supply. The input is capaci-
tance-coupled to the various circuits
to be measured by means of a
double-pole five-position selector
switch. One setting short-circuits
the input terminals for balancing
the unit itself. The other four posi-
tions as shown in Fig. 1 are con-
nected to the condenser, objective
and projector lenses and the high
wvoltage, respectively.

Voltage Divider

A capacitor voltage-divider was
installed on the high-voltage shelf
with terminals for connecting an
.oscilloscope if desired. It was nec-
essary to include an r-f filter to
.eliminate pickup from the 75-ke
oscillator of the high-voltage power
supply. All leads to the various
lenses, the windings of which are
:several hundred volts above ground
potential, are shielded. The posi-

Tuning-eye tube and selector switch are mounted on the front panel of the cabinet.
Amplifier chassis fits into space behind panel

tive terminal of the high-voltage
supply is grounded. The connec-
tions to the amplifier are made by
plugs at the back of the control
panel for easy disconnection when
this part of the microscope requires
servicing or other maintenance
attention.

Output Monitor

The output of the amplifier may
be brought to a high-resistance
voltmeter on the panel or to a tun-
ing eye tube. When switched to
the various lenses, the slightest
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FIG. 1—Complete circuit diagram of

the power-supply monitor for. electron

microscopes =
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movement of the focusing controls
produces large fluctuations in a
zero-centered indicating meter or
the tuning eye. Several previously
unnoticed spots of poor contact in
these controls were discovered the
first time the device was used. Al-
though the controls were set at the
points where the fluctuations as
seen on the eye were comparatively
large, no change in the image could
be noted visually on the final view-
ing screen. Examination of plates
exposed under these conditions re-
vealed, however, a slightly blurred
image. The photographs were
sharp when the disturbances were
absent.

The instrument is capable of re-
vealing fluctuations in the power
supplies that are considerably less
than those able to affect the image
on the photographic plate. Ex-
tremely slow changes may not be
detected but on the other hand
these are not a serious factor for
the photographic exposures are
relatively short. °

The device may be used to main-
tain the microscope at a high level
of operating perfection, to detect
and correct incipient difficulties and
to function as a trouble-shooting
instrument as needed.
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Quick-Change Breadboard

Versatile breadboard design uses standard insert panels for individual sockets and larger

components, arranged in any desired order between permanent ground and plate-voltage

bus-bars.

TRULY versatile breadboard

assembly system should pro-
vide a means for collecting and stor-
ing mounting panels so they can be
inserted and fastened in whatever
order the circuit demands. The
design shown in Fig. 1 meets these
requirements for any conceivable
electronic circuit, by permitting the
addition or subtraction of complete
tube stages with minimum effort.
Laying out a blank chassis and cut-
ting mounting holes for components
are practically eliminated.

By ROBERT E. PROUTY

Airborne Sonar Branch, Sound Division
Naval Research Laboratory,
Washington, D. C.

Use of the versatile breadboard
involves choosing a mounting
panel for a particular socket or
component, fastening the compo-
nent to the panel, then inserting
and securing the panel on the
special chassis frame in its proper
sequence according to the schematic
diagram. Blank inserts are pro-
vided to permit adequate spacing

Finished assembly is sufficientlv sturdy for rigorous field testing

between larger components. With-
out relying upon guesswork or
broad experience, the average engi-
neer can develop on this breadboard
a prototype of a compact well-de-
signed chassis. After working out
circuit design problems and dress-
ing critical leads, the breadboard
can be immediately bolted to a
blank panel and rack-mounted for
field testing.

Special mounting panels can be
manufactured in quantity for any
conceivable type of component. Two

5o 6 'S’

!

:

! 0 oy o M 7° 700

1 4 \

! |omiLL No. 28 DRILL NO. 28 TAP 4-40 TAP 4-40 TAP 6-32
! 2 HDLES |, 4 HOLES 4 HOLES 2 HOLES 6 HOLES
E ON %¢'R ON 3% R ON%g R ON352R ON 8 'R

__________________ |a'-—-—-----—---------,1 g e
Yol b ~B+BUS-BAR Y4 x Vg x17%" BRASS re GROUND “‘
o = : rorT BUS- BAR
. I =~ e e g
= ——— == € INSULATE
' / MS;}:NDOFF [ 4"y BASE ---
i SPADE PLATE SPOT-
) : TERMINAL END WELDED TO
, . CHASSIS FRAME
E SIDE VIEW VIEW
RUBBER
r_ <~ “FEET =
~TERMINAL BLOCK MOUNTING PLATE
1 1S SPOT-WELDED TO FRAME e
1. 3 — =S| CHASSIS FRAME--1b"xlig
3 L EE e T STEEL ANGLE, CADMIUM
= “Vg" STOCK | | PLATED
tu
4 % TOP VIEW B_s-sz
- RUBBER ¥ HOLE
H [ FEET -
RN H=" ] € S
? ""-‘"'l‘i""" ~""‘5/§'-" H._|V8:_.~ "'"lyeu'“’ "'"'%L"*
! Eyé‘ DIAMETER
| ORILL 2 HoLES] 13g" DIAMETER 5. DIAMy 34" DIAM 1" DIAM=
| ON 5/|6"R ~ 8 / 4 /’
i o\ o o o/ 090/ _L“i
Ll
i

TYPE HQA UTC
TRANSFORMER

TYPE A UTC
TRANSFORMER

7-PIN MIN
SOCKET

EXAMPLES OF INSERT PANELS

1" 0CTAL
SOCKET

9-PIN MIN
SOCKET

CHASSIS ASSEMBLY DETAILS

"
i,

Eas

LTERMINAL BLOCK

DRILL AND TAP FOR 6-32
s ON \/z" CENTERS
#—r—

- - ° v

T T T Troorny

- SOLDER HERE

N\

“TAP THREE

4-40 HOLES IN BASE
PLATE FOR STANDOFFS

GROUND BUS-BAR-_

rl g === == -
MOUNTING BRACKET
SPOT~WELDED TO FRAME

Al

DRILL AND TAP FOR
6-32 ON %'
BINDER-HEAD CENTERS
LOCKING SCREWS !

2
B
E PLATE

METHOD OF ANCHORING INSERTS

~GROUND
BUS-BAR

= |/|6" 24 ST BRIGHT-
DIPPED ALUMINUM
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for Circuit Research

With good stock of insert panels, complete circuit can be produced directly from schematic

requirements must be met—the
thickness of the panel should not
exceed 7 inch and the length or
vertical dimension must be exactly
3% inches. For economy, 24ST
bright-dipped aluminum is sug-
gested for the construction of the
mounting panels. The panels can
be expendable, or reused, as desired.

Construction Details

Considerable time was spent in
developing a bus-bar that would
satisfactorily accommodate all sol-
dered components. The final design
was subjected to field tests over a
period of months. Not one joint
came unsoldered, nor did a single
component vibrate loose. The bus-
bars provide solid joints and yet
permit much easier removal of com-
ponents when necessary, since there
are no wrap-around connections,

The ground bus-bar is $x1x 18-
inch brass angle stock 7 inch thick.
The B+ bus-bar is 1 x 18-inch brass
strip % inch thick. The notches in
both bus-bars are milled with a
0.050-inch blade to a depth of 0.15
inch on }-inch centers. The
finished bus-bars are silver-plated.
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single chassis hole

Any metal which is a good con-
ductor and which can be soldered
is satisfactory as bus-bar material.
A 35-inch thickness might be more
desirable than the %-inch strips for
bus-bars,

The chassis frame is made of }-
inch cadmium-plated steel angle
iron s inch thick, with 4&-inch
thickness for the tapped-hole strip
to insure that the tapped holes
will remain satisfactory after re-
peated usage. Binder-head screws
are used in these holes to secure the
panels in position. Where circulat-
ing chassis currents are involved,
the ground bus-bar should be riv-

diagram, without laying out and drilling a

eted or screwed to the chassis di-
rectly opposite each critical tube or
part.

Insert Panels

Dimensions for some panel holes
are not given, primarily because
these are suggested types of panels
which may or may not appeal to
everyone. Blank insert panels can
be made up to any desired width,
to serve as spacers.

All rights to this versatile bread-
board design have been assigned to
the United States Government by
the author, for the best interests of
the electronic field.
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Top view of breadboard on which complete four-tube circuit has been wired. Tubes
are upside down underneath, and remain that way during testing. Plate-voltage
bus-bar is at bottom, and ground bus-bar at top in this picture
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Wide-Angle Scan

Microwave Schmid! antenna is two-layer pillbox (top). With top plate removed
{bottom), rotating feed horn, cylindrical reflector and coupling slit are visible

ILITARY and commercial radar
M systems frequently require
that a volume in space be scanned
by the radar beam. Scanning in
some radar fire-control systems re-
quires oscillation of the radar
antenna array while in certain air-
navigation approach-control sys-
tems, scanning is accomplished by
mechanically switching the antenna
feed system to produce dual narrow
radar beams that alternately illumi-
nate each side of the airport run-
way.

The problem of developing a
microwave antenna system for more
rapid scanning is under study at
Naval Research Laboratory. One
proposed solution is the organ-pipe
radar scanner'. Another approach
is the adaptation of wide-angle op-
tical systems to microwave use.
This paper describes some results
obtained in adapting the Schmidt
optical system, almost universally
used in projection television re-
ceivers®, to microwave use. A
method for improving off-axis per-
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formance of Schmidt systems in
general is also described.

The study has shown that the
Schmidt system can be used at
microwave frequencies to provide a
good wide-angle scanning antenna.
A 20-beamwidth scan has been ob-
tained with the corrected Schmidt
system without deterioration of
beam characteristics. It is possible
that this can be extended for sys-
tems with narrower beamwidths.

The Schmidt antenna was also
found to be useful as a variable
beamwidth antenna. Antenna beam-

HORN FEED

SCHMIDT “TENS

FIG. 1—Cross section of Schmidt pililbox
shows path of microwave energy from
horn feed to output aperture
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By H. N. CHAIT

Naval Research Laboratory
Washington, D. €.

width can be varied from three to
at least 12 degrees simply by vary-
ing the feed-horn aperture size
from about 0.9 to four inches. Side-
lobe level was —20 db or lower at
all times. Thus, a scanning system
may be designed in which beam-
width can be varied over the scan
sector.

The Schmidt microwave focusing
system, shown in the photographs,
consists of two parallel-plate re-
gions separated by a common plate.
The upper region contains the ro-
tating feed horn and the lower re-
gion contains the correcting lens
and output aperture.

In the lower photograph the top
plate of the antenna has been re-
moved to show the rotating feed
horn. The long slit in the common
plate is of proper dimensions® te
effect coupling between upper and
lower regions. The radius of the
circular reflector of this 3.2-cm an-
tenna is 18 inches providing an
available aperture width of 36
inches.

A sectional view of the two-layer
pillbox is shown in Fig. 1. The feed-
horn aperture is located on the
focal surface of the circular re-
flector and is pivoted about the
center of curvature to produce the
angular scan.

Energy leaving the feed horn
propagates through the upper re-
gion of the pillbox until it strikes
the circular reflector. The dimen-
sions of the long slit in the com-
mon plate are so chosen that the en-
ergy passes from the upper to the
lower region of the pillbox. Energy
now propagates through the lower
region of the pillbox and the cor-
recting lens to free space. The cor-
recting lens is made of polystyrene.

The lens corrects for aberrations
introduced by the circular reflector
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Radar Antenna

Microwave analog of Schmidt optical system permits 20-beamwidth scan with side-lobes
20 db down from peak intensity. Feed horn pivots about center of curvature to illumi-

nate cylindrical reflector while special polystyrene lens restores plane wave front

ANGLE OAN = ANGLE BAN \
04 = AC \

REFLECTOR- /

FIG. 2—Snell's Law construction illus-
trates zero phase front of a reflector

so that the outgoing wave can be
considered plane. The parallel-plate
mode utilized is the TEM mode
although it is possible to design a
similar pillbox using the TE,, mode.

Equations of Lens Surface

The optical Schmidt system* con-
sists of a spherical mirror together
with a thin, refractive lens located
at the mirror’s center of curvature.
The focal surface is spherical in
shape and concentric with the mir-
ror. It is located approximately
half-way between the mirror and
the lens.

Optical workers have employed
a variety of techniques® to deter-
mine the contour of the aspheric
Schmidt corrector. In most cases a
series-type approximation was used
to simplify the calculations. Since
the work at NRL required investi-
gation of a system with a small
focal-length-to-aperture ratio, an
exact rather than an approximate
series-type solution was needed in
calculating the correcting lens for
the microwave analog of the
Schmidt optical system.
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An exact solution was obtained
by employing the zero phase front
method®. The zero phase front of a
reflector is found in the following
manner. It is first assumed that all
rays obey Snell’s Law, that is, the
angle of incidence is equal to the
angle of reflection, and the inci-
dent ray, the reflected ray and the
normal to the surface lie in a plane.

Referring to Fig. 2, if a reflected
ray such as AB is extended back-
wards a distance AC equal to the
distance between the feed point O

and the point of reflection 4, then
the zero phase point of this ray
is determined at C. The zero phase
front is defined as the locus of the
zero phase points for all rays strik-
ing the reflector.

Zero Phase Method

An exact solution may be found
by use of the zero phase method.
If the outer surface of the lens is
made plane, the co-ordinates of the
points on the inner surface of the
lens are found to be
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FIG. 3—Diagram of Schmidt optical system defines parameters used in solving for
co-ordinates of correcting lens surface by zero phase front method

www americanradiohistorv com

129



Correcting lenses made from polystyrene dielectric. From top dcwnwards these
lenses have focal lengths of 9.0, 9.9 and 10.8 inches
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FIG. 4—Variation of side-lobe level, beamwidth and relative gain with scanning
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for Schmidt antenna with 9.9-inch focal length lens
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S = 1/2]2cos6 —fcos28 —c¢ cosy|
Ly = L/A[(2sin® —[sin 26) (1 —n cosy)
— ¢ sinyg +n sing (2 cosf —/ cos 20}

where
A =1— ncosh
v=0—¢
¢ = sin~! [ sin6/p
p = [L+ 2 — 2f cost]
¢c =2—-7

The above parameters are de-
fined in Fig. 8, except for n which
is the index of refraction of the
material from which the lenses are
fabricated.

The equations show that the
lens contour is uniquely determined
once the index of refraction n and
the focal length f are chosen. The
focal length is defined as the dis-
tance from the center of curvature
of the reflector to the paraxial
focus.

For any values of these param-
eters, the Schmidt provides perfect
focusing when the beam is on axis.
However, once the beam is moved
off axis the system is no longer in
perfect focus, but it was thought
that the off-axis behavior of the
Schmidt could be optimized by the
proper choice of the parameters f
and n.

Microwave Adaptation

For convenience it was decided to
fix the index of fraction n and to
investigate the properties of the
Schmidt as its focal length f was
varied. Polystyrene was chosen for
the lenses because of its low loss,
its availability in pieces of suffi-
cient size and because its index of
refraction (n = 1.59) at microwave
frequencies is close to that of glass
at light frequencies.

The choice of f was more diffi-
cult. However, it was possible to
examine the effect of this param-
eter on the system by employing
standard techniques from optics.

As a result of previous theoreti-
cal study, focal lengths of f = 0.50,
0.556 and 0.60 were chosen and
three lenses were designed to fit the
36-inch reflector. The three poly-
styrene lenses are shown in the
photograph. Their actual focal
lengths from top to bottom respec-
tively are 9.0, 9.9 and 10.8 inches.
These actual focal lengths corres-
pond to the normalized focal lengths
quoted above.

Far-field radiation patterns of
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the two-layer pillbox alone were
first taken to check its design.
These measurements indicated that
the pillbox was satisfactory and
could be used in further testing of
the Schmidt system.

Side-lobe level, rather than beam-
width and gain, was used as a meas-
ure of merit of the various pat-
terns of the Schmidt because the
side-lobe level is more sensitive to
changes in the system than either
the beamwidth or gain.

The off-axis performance of each
of the three lenses was checked by
taking far-field radiation patterns
as various feed horns were used as
primary radiators. It was found
that all on-axis patterns were
equally good, that is, the side lobe
level was at least 20 decibels below
peak intensity at all times. How-
ever as the beam was scanned off
axis, rapid deterioration of the
beam occurred with certain com-
binations of feed horns and lenses.

Off-Axis Behavior

It was found that the lens de-
signed for the normalized f =
0.55 had better off-axis character-
istics, that is, lower side lobes and
a4 narrower beamwidth, than the
other two lenses when illuminated
by the same feed horn. It was also
found that the performance of this
lens could be optimized by using a
feed horn whose intensity is 10 db
down from peak intensity at —+40
degrees. If f = 0.55 then 0 can be
as great as =40 degrees without
serious aberration.

Figure 4 shows the variation in
side-lobe level, beamwidth, and gain
(relative to the on-axis condition)
as the beam is scanned. Notice that
a total scan of 16 beamwidths can
be obtained with a side-lobe level of
20 db or more below peak intensity.
The deflection of the beam, as the
feed horn was moved along the
focal surface, agreed very closely
with the angular deflection of the
feed. In other words, the Schmidt
has a beam factor of unity.

Oftf-Axis Correction

Ray tracing conducted on the
Schmidt indicated that the physical
aperture increased as the beam
was scanned off axis. Referring
to Fig. 5, it can be shown that
the aperture AA’ is equal to:
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FIG. 5—Ray tracing with Schmidt system illustrates increase in physical aperture

as beam is scanned off axis

PHASE FRONT \\
AFTER CORRECTION.-

SURFACE

PHASE FRONT
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CORRECTION

REFLECTOR

FIG. 6—Off-axis ray tracing shows that normal Schmidt lens overcorrects edges
of wave front
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FIG. 7—Schmidt system

showing profiles of both normal correcting lens and lens

with off-axis correction
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FIG. 8—Variation of side-lobe level, beamwidth and relative gain with Schmidt
antenna using lens with off-axis correction

AA’ = 2 cosf sinB
+ cos(6 — B) tan <8 + (« — B)

— cos(8 4 B)tan {8 — (@ — B)

where & = sin™ [r, sing] and g8 =
The effective aperture is
AA’ cos §. Using a value of ¢ = 60
degrees (one-half the 10 db width
of open waveguide), the value of
AA’ cos § was calculated and found

b - o,
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to be constant within 2 percent
from 6 = 0 to 8 = 40 degrees. Thus
if the Schmidt provided perfect
correction both the beamwidth and
gain should remain constant over
the entire field of view. Examina-
tion of Fig. 4 shows that this was
not the case. The variation in gain
and beamwidth is probably due to
phase errors, which increase as the
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angle of scan increases.

Further off - axis ray tracing
showed that the lens actually over-
corrected the edges of the wave
front as shown in Fig. 6, even
though it did flatten the center.

An attempt was made to weaken
the edges of the lens to provide bet-
ter off-axis correction. A method’
was derived which would allow
calculation of the lens profile to
provide approximate correction both
on axis and at two symmetrically
chosen scan angles.

The method consists of design-
ing the lens in three sections. The
center section is contained between
the zero slope points, the zero slope
point being the point at which a
tangent to the lens is parallel to
the Y-axis. These points correspond
to values of =6, where cos 6, = %f.

The upper and lower sections lie
outside the zero-slope points. For
the center section, the lens was
designed as though the horn was
at § — 0 degrees. For the upper
and lower sections, the designs were
based on horn positions of § = —30
deg. and +30 deg. respectively., A
new lens was then constructed and
tested in the same pillbox. Figure
7 shows the old and the new lenses.
Figure 8 shows the variation in
side-lobe level, beamwidth and gain
as the beam is scanned. A 20
beamwidth scan is now possible
with a side-lobe level of —20 db or
lower with both constant beam-
width and fairly constant gain,
This is quite an improvement over
the old model which provided only
a 16-beamwidth scan under the
same restrictions.

The author wishes to thank M.
L. Kales and K. S. Kelleher for
their help and encouragement dur-
ing the course of this development.
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Effect of Radiation
on Resonant Lines

Two-wire transmission-line calculations are made considerably more accurate by includ-

ing effect of line radiation. Problems are solved using graphs of theoretically-derived

equations

R ADIATION RESISTANCE is usually
neglected in making calcula-
tions for resonant parallel-conduc-
tor transmission lines but results
obtained in this manner are liable
to serious errors.

A means for taking radiation re-
sistance (which may be appreci-
able, depending on frequency and
other factors) into consideration in
making optimum design calcula-
tions is suggested.

Resistance Calculation

Recent measurements in this lab-
oratory* have shown that the radia-
tion resistance of certain resonant
unshielded two-wire transmission
line sections is given with good ac-
curacy by the equation.

Reaa = 120 =2 (d/2\)? ohms (1)

when d, the separation of the con-
ductor centers, is small compared
with the wavelength » and large
compared with the conductor radius
r. The measurements were made
for line sections an odd number of
half-wavelengths long with open-
circuit termination at each end, and
for sections an even number of half-
wavelengths long with short-circuit
termination at each end. There are
now?® theoretical reasons for assum-
ing that the same equation applies
to all resonant sections of such
transmission line with any com-
bination of open-circuit and short-
circuit terminations. Typical ex-
amples are shown in Fig. 1.
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that have been verified experimentally

By R. A. CHIPMAN

Flectrical Engineering Department
Me@Gill Universily
Montreal, Canada

The usual analysis of uniform
transmission lines, neglecting radi-
ation losses, leads to the well-known
equation for the Q of any low-loss
resonant section

S @

Q=‘2a

where 2 is the attenuation constant
in nepers per meter, and g is the
phase propagation constant in radi-
ans per meter. The approximations
involved in deriving this equation
are valid with useful accuracy for
line sections whose total attenu-
ation does not exceed a few tenths
of 1 db.

The input impedance at any point

c —
Zar *I ‘Zr _ _II
I A .|
2 B
Zar~
- %
N .
%
* 1
for ]
l-—x,A—--J

FIG. 1—Typical resonant transmission-

line sections for which effect of radia-

tion on the resonant properties is an-
alyzed
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of antiresonance of the same
sections, (see Fig., 1) is given by
Z, 4

Lo = oL, i QZ, ohms (3)

where Z, is the characteristic im-
pedance of the line in ohms and L,
—= m)/4 is the line length for
resonance.

In Eq. 2, g is directly propor-
tional to frequency and is inde-
pendent of conductor size, material
or separation, at high frequencies.
When dielectric losses are negli-
gible, the attenuation constant « is
given by

a = nepers per meter (4)

R.
22,
where R, is the total conductor re-
sistance in ohms per meter. The
value of R, increases as the square
root of the frequency at high fre-
quencies, while Z, is independent of
frequency.

For a line having two identical
circular conductors of radius »
meters, center separation d meters,
and conductivity ¢ ohms per meter

Z, = 120 cosh™ (d/2r) (5)
{(d/27’) + {(d/2r)? — 1]”} ohms
R (

16f ! 1
107 2r

ohms per meter (6)

i~ o]
L — (2r/d)*
( J

where f is the frequency in cycles
per second.

It follows from Eq. 2, 3 and 4
and the nature of the frequency
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FIG. 2—Curves show resonant proper-
ties of two-wire line secticns at 100 mc
for Vs-inch copper conductors

variation of the parameters in-
volved, that both the Q and the anti-
resonant input impedance Z,.
should increase as the square root
of the frequency for resonant line
sections of constant electrical
length (n constant).

When Eq. 2 is combined with Eq.
5 and 6 it is easily shown that the
Q of any resonant section is a maxi-
mum at all frequencies for fixed
conductor separation I, when the
conductor radius is given by d/2r
= 2.275, but that for fixed con-
ductor radius the Q increases in-
definitely with conductor separation.

Similarly it is found on combin-
ing Eq. 3 with Eq. 5 and 6 that,
for fixed conductor separation the
antiresonant impedance of any sec-
tion is a maximum at all frequen-
cies when the conductor radius is
given by d/2r = 4.43, and that
again for fixed conductor radius
the antiresonant impedance in-
creases indefinitely with conductor
separation.

The calculations in the following
sections show that when account is
taken of radiation resistance all
the conclusions of the last three
paragraphs are either totally wrong
or seriously in error for practical
resonant sections of unshielded
two-wire line at high frequencies.

Including R...

Combining Eq. 2 and 4, and using
B = 2=/) and L, = n)/4, leads to
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FIG. 3—Optimum separation of conduc-
tors for opiimum Q expressed in con-
ductor diameters

trnZ,
R, @
In this equation the denominator
is one-half the total conductor
resistance of a resonant line section
of length n quarter-wavelengths.

Because of the approximately
sinusoidal distribution of current
along a high-Q resonant line sec-
tion, the total distributed resistance
R.L, introduces only one-half as
much loss as the same amount of
resistance located at a point of
maximum current. By definition,
a radiation resistance is referred
to such a point of maximum cur-
rent.

It is evident, therefore, that
the Q of a resonant line section
whose total radiation resistance is
R,., ohms will be given by

Q =

érnzg
%LoRc“‘Rrad
a result which is confirmed by more
rigorous analysis.

When the two conductors of a
line are separated by twenty or
more diameters, the line currents
are uniformly distributed around
the circumference of each. For de-
creasing separation the currents
become more and more concentrated
on the adjacent sides of the con-
ductors. This is the proximity
effect, which results at high fre-
quencies in the characteristic
impedance of a two-wire line ap-
proaching zero and the distributed

Q= (8)
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FIG. 4—Curves show Q values of res-
onant-line sections at optimum conduc-
tor separations given in Fig. 3

conductor resistance approaching
infinity as the two line conductors
approach contact. Equations 5 and
6 include this proximity effect for
Z, and R. respectively.

It is to be expected that the
conductor separation d occurring
in Eq. 1 for radiation resistance
is physically of the nature of a
separation of effective current
centers of the currents in the two-
line conductors. It should there-
fore approach d for large values of
d/2r and should approach zero as
the conductors approach contact
and d/2r approaches unity.

Since no analysis of this aspect
of the problem seems ever to have
been made, it will be postulated
here for purposes of calculation
that the effective separation of the
conductor current centers for radi-
ation resistance purposes, as modi-
fied by proximity effect, is given by

desy = d [1 — (2r/d)?% (9)
an expression whose proximity
effect term is similar to that in
Eq. 5 and 6.

Substituting Eq. 5, 6 and 9 into
Eq. 8 and using L, = n)\/4 and
. = 300/f.., where f,. is the fre-
quency in megacycles, leads to

1w n 120 cosh™ (d/2r)

7721{ 3 1 — (2r/dy? %’

R

g

+ 750 fu,¢2(27')2 j(d/27’)2 - 1 } (1())

which is the working equation from
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which the Q of any resonant section
of line can be calculated.

The corresponding equation for
antiresonant input impedance can
be written directly using Eq. 3.

It is not possible to draw signifi-
cant conclusions from Eq. 10 simply
by inspection, except to say that Q
is no longer independent of n or
proportional to the square root of
the frequency, as was the case when
radiation losses were neglected.
The full implications of the equa-
tion can be found only by direct
numerical solution.

Graphical Solution

Figure 2A shows the variation
with d/2r, on varying d, of the Q
of quarter-wavelength, half-wave-
length, and one-wavelength resonant
line sections having copper con-
ductors of +s-in. radius, at a fre-
quency of 100 me, as calculated
from Eq. 10. Because of the radia-
tion losses, the Q does not increase
indefinitely with d, but has a maxi-
mum value at a relatively small
value of d, about 13 inches for the
quarter-wavelength section. The
optimum conductor separation is
somewhat greater for longer reso-
nant sections, being almost three
inches for a full wavelength sec-
tion.

Figure 2B shows similarly the
variation with d/27, on varying d,
of the antiresonant input imped-
ance for line sections of the same
lengths at the same frequency.
The maxima in these curves occur
at somewhat higher values of d/2r
than the maxima in the Q curves.

Figure 2C shows, for the same
quarter-wavelength line section
only, the variation with d/2r of
the two effective resistance com-
ponents of the section, being the
two terms of the denominator of
Eq. 10. The increase of the con-
ductor resistance term with prox-
imity effect at low values of d/2»
and the increase of radiation resist-
ance at high values are evident.
The term cosh™ d/2r in the numer-
ator of Eq. 10 is mainly responsible
for the maximum values of Q and
Z .. occurring at considerably higher
values of d/2r than the value that
results in minimum total effective
resistance for the line section.

It should be noted that the opti-
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mum values of d/2r in Fig, 2A and
2B are not to be compared with the
values of 2.275 and 4.43 respec-
tively given above. These latter
values are for the case where the
line separation is fixed and the con-
ductor radius is varied.

The value of d/2r to give maxi-
mum @ has been calculated for
quarter - wavelength, half - wave-
length and one-wavelength line
sections of copper conductors of 3z,
%, % and %-in. radius at several
frequencies between 10 and 10,000
me. The results are shown in
Fig. 3.

The optimum d/2r values were
obtained either by plotting curves
similar to Fig. 2A or by solving
the equation obtained on differenti-
ating Eq. 10 with respect to d/2r
and equating to zero, the two pro-

1,800
1,600

T

% SECTIONS

10 30 100
FREQUENGY IN MC

i =
300 1000 3,000 0000

FIG. 5—Q curves for quarter-wave-
length resonant sections of Fig. 4 are
presented together for comparison

cedures being about equally tedious.

The most striking feature of
these curves is the indication that,
especially for the larger conductor
radii, the optimum value of con-
ductor spacing is very small. For
example, for a quarter-wavelength
section having conductors of %-in.
radius, the optimum value of d/2r
at 100 mec is about 1.8; at 300 mc
the optimum value is 1.17, and at
1,000 me it is 1.03. These values
correspend to actual spacings be-
tween the adjacent conductor sur-
faces of about 13, &5 and Te-in.
respectively.

Q Values

The Q values at the optimum
values of d/2r for the line sections
of Fig. 3 are shown in Fig. 4. Up
to a certain frequency the Q values
increase with frequency though not
as rapidly as the square root of
the frequency for any of the curves
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shown. At higher frequencies they
drop off fairly sharply. Longer
line sections at a given frequency
have higher Q values and their
maximum Q occurs at higher fre-
quency.

An interesting feature is that
at frequencies above about 300 mc
sections made from conductors of
2:-in, radius can have higher Q
values than sections made from
conductors of 1-in. radius. This is
shown more clearly in Fig. 5, where
the Q curves for each of the
quarter-wavelength lines of Fig. 4
are plotted together. This indicates
also that at 300 me, for example,
the optimum quarter-wavelength
section using conductors of s-in.
radius has a higher Q value than
the optimum sections with either
larger or smaller conductors.

It follows that at any frequency
there is an optimum conductor size
for sections of any particular elec-
trical length and that the section
using this conductor size and the
optimum value of d/2r will have
the absolute maximum Q value
obtainable at that frequency and
line length.

Figure 5 shows that at 300 me
a quarter-wavelength section made
of copper conductors of Ts-in.
radius with d/2r = 2.7 (from Fig.
3) has a Q value of about 850, and
no higher Q value can be obtained
for any quarter-wavelength line at
this frequency. The center separa-
tion of the conductors for this sec-
tion is slightly less than £ in.

If similar curves for larger and
smaller conductor radii were added
to Fig. 5, the envelope of the re-
sulting set would give the maximum
possible Q value obtainable at each
frequency.

Curves similar to those of Fig.
3, 4 and 5 could also be calculated
for line sections of maximum anti-
resonant input impedance.

A grant-in-aid from the National
Research Council of Canada, and
the assistance of Judith M. Veith
on the calculations involved in this
work are gratefully acknowledged.
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Bipolar Logarithmic

Simple circuit using two type 9004 biased diodes back to back measures d-c corona

signals of hoth polarities over entire range from milliamperes to millimicroamperes.

Used in studying earth’s electric field durine snowstorms and thunderstorms
R ] o)

Amplifier chassis. with power supply tubes on top: 9004 and 954 tubes are under
the chassis

N A STUDY of the earth’s electric

field during snowstorms and
thunderstorms, it was necessary to
measure the corona current to a
corona point exposed 54 feet above
the ground. The current range to
be covered was approximately from
107" ampere to 10° ampere with
either polarity. Because of the
the wide range of current to be
measured, a logarithmie device was
needed.

The logarithmic relationship be-
tween retarding voltage and cur-
rent in a temperature-limited diode
having a pure metal cathode has
been known" at least since 1914, and
various experimenters have con-
structed logarithmic amplifiers us-
ing this principle or variations of
it**. The theory of such tubes has
been discussed in several places™.
Ordinarily, only a single polarity of
current has been considered during
this early research.
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A particularly interesting report®
indicates that, under proper condi-
tions, for one polarity the 9004
acorn diode has a logarithmic range
of 10°. For the present application,
however, it was necessary to deal
with both polarities. After trying
several other circuits with unsatis-
factory results, the one given in de-
tail in Fig. 1 was constructed. As
shown in Fig. 2, it consists essen-
tially of two biased diodes back to
back, shunted by a resistor R, the
output of which is fed to a simple
d-c amplifier which in turn feeds a
0.5-ma zero-center Esterline-Angus
recorder.

In the case where the anode of a
diode is biased negatively relative
to the cathode (even when the
cathode is not a pure metal), the re-
lationship between diode current 7
and retarding potential —V may be
given by

i = 1, Veskt
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where e is the electron charge, k
is Boltzmann’s constant, T is the
absolute temperature of the cathode
and 7, is a constant depending upon
geometry and other factors.

In practice, this equation becomes
invalid at various parts of the
range because of such effects as
positive ion current in the tube,
shunting leakage or circuit resist-
ance, currents to grids of following
stages, saturation of the diode lead-
ing to a space charge situation (at
the high end of the current range),
photoelectric emission from the
anode or grid, rectification from a-c
pickup in high-impedance leads and
even heater leakage or rectification.
In fact, in the bipolar case where
two diodes are required, it is virtu-
ally impossible to operate the cir-
cuit without a separate filament
transformer for the heater of the
diode with the high-impedance
cathode.

For the temperatures of typical
cathodes, the quantity e/kT cor-
responds to from 4 to 5 decades per
volt. In Fig. 3 the output voltage
of the two diodes back to back is
sketched in qualitative fashion rela-
tive to the logarithm of the current.
Naturally no logarithmic function
goes through zero. Whether or not
there is a shunting resistor, there
must be a linear region near zero so
that the actual relationship is of
the form of a hyperbolic sine (2
sinh r = e’ e~%, which is a fune-
tion that is linear near zero and
logarithmic far from zero).

Practical Circuit

The location of the region of
transition from a logarithmic to a
linear relationship may be changed
by adjusting the shunting resistor
R or by adjusting the biases applied
to the two diodes. When the biases
have fairly large values, the loca-
tion of the linear range is deter-
mined by the shunting resistance R.

January, 1953 — ELECTRONICS



Corona-

urrent Amplifier

By SEVILLE CHAPMAN
and LEONARD BOGDAN

Coruell Aeronautical Laboratory
Buffalo, N. Y.

Figure 3 has been drawn for this
case,

The circuit as constructed actu-
ally had a logarithmic range from
3 X 10" to 3 x 10" amperes for
both polarities. Unquestionably the
ranges could have been extended to
smaller currents, but since the
smallest currents which could be
measured already were less than
required for this application,
further development was not under-
taken. The Victoreen 5800,/ VX41A
has also been operated between
3 X 10™ and 3 X 10 amperes as a
logarithmic diode without reaching
the ends of the range, and the Ray-
theon CK5886/CK571 has been
worked over 7 decades.

The biases were adjusted as
shown in Fig. 1 to yield the calibra-
tion given in Fig. 4. Changing the
biases changes the circulating cur-
rent through the diodes. On the
assumption that the cathode tem-
perature is proper, the relationship
between current 7 and output volt-
age V is given as indicated in Fig.
3 as

7= }l;_‘_ io 10V B/0.25 ( 1Qv/0.25 _ lo—l’/o.zs)

where 7, is a constant and V, is the
bias voltage.
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FIG. 1—Complete signal circuit of bipolar logarithmic amplifier. Power supply. not

shown, uses 5Y3GT full-wave rectifier with VR150 across ungrounded filter to give

145 volts. Circuit ground divides this as indicated by voltage values. Separate
filament transformer is used for the 9004 tubes

The practical amplifier shown in
Fig. 1 has several built-in calibra-
tion points. The meter current is
about 800 microamperes per volt
input, corresponding to about 200
microamperes per decade of corona
current. The equipment has been
in service for about 15 months, and
providing the tubes are replaced
after their rated life, it behaves
very well.

REFERENCES

(1) W. Bchottky, Ann. d. Physik, 44, p
1,011, 1914,

(2) John P. Taylor. D-C Amplifier for
Logarithmic Recording, ELECTRONICS, p
24, March 1937.

(3) R. E. Meagher and E. P. Bentley,
Rev Sci Instr, 10, p 336, 1939.

(4) W. G. James, Logarithms in Instru-
mentation, Oak Ridge National Laboratory
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9004 tubes.

(5) T. 8. Gray and H. B. Frey, Acorn
Diode Has Logarithmic Range of 10°, Rer
Sci Instr, 22, p 117, 1951 ; uses type 9004.

(6) W. F. Goodyear, Logarithmic
Counting Rate Meter, ELECTRONICS, p 2038,
July 1951 ; uses type 6ALS.

(7) W. R. Ferris, Some Characteristics
of Diodes with Oxide-Coated Cathodes,
RCA Review, p 134, March 1949.

(8) M. A. H. El-Said, Novel Multiplying
Circuits with Application to RElectronic
Wattmeters, Proc IRE, 37, p 1,003, 1949.

(9) H. B. MichaelSon, Variations of
Grid - Contact Potential and Associated
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Test Scope Checks

Special design features of a new broad-band oscilloscope include sweep-delay circuit,

sweep magnifier, time markers for sync pulses and vertical-amplifier calibrator. Individual

lines or sync pulses of standard tv signal can be examined and identified

ELEVISION BROADCAST equipment

frequently needs maintenance
or adjustment that can best be ac-
complished with a cathode-ray oscil-
loscope. Station equipment to be
tested includes synchronizing gen-
erators and video amplifiers as well
as camera, monitor and switching
equipment. Since any portion of the
transmitted video signal must be
presented accurately and in good
detail, the test oscilloscope must
have high input resistance, low in-
put capacitance, good transient re-
sponse and broad bandwidth. The
instrument to be described contains
a number of features designed for
the purpose of tv testing, including
a 10-megacycle bandwidth, an input
impedance of one megohm shunted
by 40 ppf, and a test probe (with
ten times attenuation) that pro-
vides 10 megohms and by 14 ppf.

[ Tricoer _J>_____§_ TRIGGER
L—INVERTER ‘*‘T rf' AMPLIFIER
FIELD

SYNC

}_ “cHanGe
SEPARATOR

SWEEP DEﬁ@:

FIG. 1—Block diagram of the sweep-
delay circuit

loscope has a range from 0.01 sec
per em to 0.1 psec per cm and is a
hard-tube, triggered type. Com-
posite fields or complete frames may
be observed by triggering the sweep
from vertical sync pulses and se-
lecting a slow-sweep rate that pre-
sents the desired amount of infor-
mation during each sweep.

When individual lines or sync
pulses are to be observed through-
out the picture, the sweep must be
set fast enough to spread out the

necessary to delay the start of the
sweep until the picture has prog-
ressed to the desired portion and
then trigger the sweep with one of
the horizontal-sync pulses.

The sweep delay introduced is
adjustable through about 1.5 fields
by means of a sweep-delay control.
The sweep-delay circuit operates at
the frame rate of 30 cps, so that
individual lines are observed from
only one of the interlaced fields
at any time. A field-shift switch al-
lows the operator to change to the
other interlaced field. A block dia-
gram of the sweep-delay circuit is
shown in Fig. 1.

Sweep Delay

A trigger delay phantastron V,
with 25-millisecond rundown time
will accept alternate vertical-sync
pulses from the sync separator. The

The sweep circuit of the oscil- desired information. It becomes field-shift switch, normally closed
TRIGGER
SELECTOR TRIGGER
AT INVERTER INVERTED TRIGGER CHANNEL
TRIGGER IN 22 MEG IN-PHASE TRIGGER CHANNEL To
TRIGGER DELAY
| MEG tEXT +225V|+120V +EXT TRIGGER
S TEXT l' 210 AND FIELD SHIFT -gxT AMPLIFIER
32‘.8 é‘w Rog tgllg S,
60 CPS S é 27MEG 60CPS ¢
= T |
N DELAYED 12 T - | DELAYED
uslo SWEEP B Tooar j;gg SWEEP
60 CPS

6.3V
60CPS <
INTERNAL Q!

TRIGGER a

470K

SYNC SEPARATOR

K =X 1,000

- 150V

FIG. 2—Circuit of the trigger-delay and field-shift elements of the oscilloscope
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TV Broadcasts

By CLIFFORD H. MOULTON

Tektronix, Ine,
Portland, Oregon

(Fig. 2), provides a unique means
of forcing the phantastron to skip
one extra trigger and hence change
to the other field.

Reversed Phantastron

When the pushbutton is de-
pressed R charges C,. so that point
A approaches +225 volts. When the
switch is released, point A is again
grounded and C,. instantaneously
forces point B 225 volts negative
with respect to its normal voltage.
This actually reverses the phantas-
tron and forces it to run up for a
short time instead of down. Point B
returns to normal voltage approxi-
mately according to the time con-
stant R,C,,, interrupting the phan-
tastron only long enough to skip one
trigger. The comparator V, will al-
ways be triggered by one of the dif-
ferentiated horizontal-synec pulses
from the sync separator that are
superimposed on the phantastron
waveform.

Sweep Magnifier

It is frequently desirable to look
carefully at a small detail on the
screen without upsetting the sweep-
circuit settings. A magnifier princi-
ple has been incorporated in this
oscilloscope that gives either three
or ten times magnification of any
detail that has been positioned to
the center of the screen by a three-
turn horizontal-position control.
With magnification on, the operator
may explore the entire trace by
slowly turning this control. If a
detail is located with the magnifier
on, the position of the detail with
respect to the entire sweep may be
determined by turning off the mag-
nifier and observing which part of
the trace is centered on the screen.

ELECTRONICS — January, 1953
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9

t

Blower (right) provides cooling for greater stability and longer component life

The principle of operation of the
magnifier can be explained with the
block diagram of Fig. 3. Normally
the high-gain amplifier is held to
unity gain by feedback networks
R.C, and R,C.. Three and ten-times
magnification are obtained by
switeching R, and C, to allow cor-
responding voltage gains.

www americanradiohistorv com

Time markers are inserted as in-
tensification pips in the crt beam
at time intervals of 1 usec, 0.1 psec,
0.05 usec or 200 pips per television
line.

These markers provide a means
of accurately timing the sync
pulses of a composite signal. A hori-
zontal-sync pulse with markers is

139



SWEEP -
N
—> 1 cF
 I—

|
-150v

HORIZONTAL POSITION

Co
{1t
R2
S ] SWEEP
ot
HIGH— GAIN
AMPLIFIER 1 °F ’[ e
| SN

FIG. 3—Flements of the sweep-magnifier feature

FIG. 4—Horizontal sync pulse with markers supplied from scope

shown in Fig. 4 above.

The marker oscillator is an elec-
tron-coupled Colpitts type with split
capacitance from grid to cathode to
ground. Cathode follower V,, of
Fig. 5 acts as a low resistance,
damping the oscillator tuned circuit
and preventing oscillations except
during the sweep, at which time Vi
is gated off. Magnetic energy stored
in the oscillator coil by cathode cur-
rent from V,; becomes oscillating
energy when the tube is gated off
at the start of a sweep.

Tube V, provides positive feed-
back that maintains the oscillations
until V5 is gated on again at the
end of the sweep. The triode section
V.. amplifies the oscillator signal
and provides sharp differentiated
pulses to the grid of output ampli-
fier V..

Pips spaced 200 per television
line (0.005 H, where H is 62.5 psec)
are useful for adjusting both color
and Dblack-and-white equipment.

140

Timing of sync pulses, specified by
the FCC in terms of H, can be
measured directly by counting the
number of 0.005 H pips between
specified points of the waveforms.

An improved circuit technique is
employed in the ert unblanking cir-
cuit. With the new technique a
given intensity control setting will
result in the same crt beam current
at any sweep speed or duty cycle.
A separate floating high-voltage
rectifier supplies a direct voltage
coupling from the unblanking gen-
erator to the crt grid. The floating
power supply is a radio-frequency
type operating at about 25 kilo-
cveles, and is part of the regular crt
high-voltage supply.

A vertical-amplifier calibrator al-
lows the operator to compare an
observed signal amplitude to an in-
ternal square wave having an ampli-
tude known accurately within 3
percent. The square wave has ad-
justable duty cycle from 1 percent
to 99 percent allowing the duty
cycle of the calibrator to be matched
to the duty cycle of the observed
signal. This adjustment minimizes
error in amplitude comparison of an
a-c coupled signal resulting from
change in amplifier operating bias
with the duty ecycle of the signal.

A 60-cycle internal sweep with
phasing through approximately 150
deg is provided to facilitate band-
width measurements with a video
sweep generator.

Positive and negative gate wave-
forms produced simultaneously with
each sweep are provided so that if
desired either intensification or
blanking may be produced in a pic-
ture monitor to indicate the portion
of the picture being observed by
the oscilloscope.

FROM NEGATIVE
MULTlVlBRATOR

0.054SEC

TIME
MARKER

5.0\ 0.05LSEC
1-jay .02 TO CRT
10 FZCIRGUITS
0005HT%, ies

1

- 47uuF

uH = e
220-33Q - it
uH 32;36 1

1%
100yuF

Ol TIME o

o103 MARKER o o~
3 ©0.005H  ©
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EXTERNAL
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FIG. 5—Time-mark generator for providing pips shown in Fig. 4
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“THE COST OF A PERFECT PERFORMANCE IS LOW"

For nearly a quarter of a century

Cinch has produced electronic
components that were made
“standard"—by demand.

OU want tHE
ORIGINAL...THE “Zerfect performance’

...YOU CAN’T AFFORD A SUBSTITUTE

From the CINCH organization has come many "‘firsts” in electronic
components, Added to these CINCH engineers have developed
numbers of metal plastic assemblies for specific needs of set manu-
facturers and communication systems. Components that by satis-
factory performance became STANDARD. The number of CINCH
parts in the leading TV and Radio sets, and in communication
systems testify to their quality . . . to the reputation of the maker,
CONSULT CINCH!

: ® ‘
¥ mc 1026 South Homan Ave., Chicago 24, lllinois

ELECTRONIC
COWPOWEWTS

Subsidiary of United-Carr Fastener
C C

Cinch electronic com-
ponents are available
ot leading jobbers—
everywhere.



Chart for TE. Mode
Piston Attenuator

Nomograph speeds finding attenuation constant for cylindrical waveguide operated

in TE.: mode below cutoff. May be used to design piston attenuators with minimum

frequency dependence over given range

ISTON attenuators are useful

because of their linear de-
cibel scale and potentially high
accuracy. However, their at-
tenuation constant is a slowly
changing function of frequency
due to the proximity of operat-
ing frequency to cutoff fre-
quency and the frequency de-
pendence of skin-depth.

The nomograph expedites de-
termination of the attenuation
constant, A, for the TE,; mode in
cylindrical waveguide. Effect
of skin-depth is negligible for

By CHARLES M. ALLRED

National Bureaw of Standards
Washingtou, D. .

for this mode and the TE,, mode
for the case of infinite conductiv-
ity are available*

The nomograph may be used
to design attenuators having
minimum frequency dependence
over a given range and to deter-
mine that dependence after fab-
rication. In the latter -case,
consider radius ¢ = 2 ecm, con-
ductivity ¢ = 1.5 X 10° mhos

= 1 X 10° cycles per second;
then ac = 3 x 10° mhos, af =
2 X 10 meters per second and
extension to the A scale of a
straight line through these
points gives 15.94 db per radius
for A. In attenuator design,
choose values of a and ¢ to place
the operating point at the right
of the as scale and about the knee
of the af scale.

REFERENCES

(1) R. E. Grantham and J. J. Free-
nman, A Standard of Attenuation for
Microwave Measurements, Trans AIEE,
67, p 535, 1948.

(2) R. E. Lafferty, Piston Attenua-

I
the TM, mode and nomographs per meter, and the frequency f tor g Chart, IILECTRONICS, p 132 Feb.
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This TE:: mode piston attenuator chart shows dependence of attenuation constant on frequency, conductivity and

radius in cylindrical waveguide
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To Reduce Your g
Contact Assembly Costs |

[
TR
o

Use the same specialized ,r'
experience that solved r

this problem...

—

This tungsten electrode requires grinding to a tolerance of +.00025 of an inch to

insure absolute concentricity. This braze™P >\ must withstand the centrifugal forces of the

-~
NS
SO
NS
NN,
RS
SN,

highspeed generator in which it is mounted. The hole in the chuck -'\‘is held to a toler-
D

ance of +.00025 of an inch. This angle -’j\ between the chuck and electrode is held to

within £6 minutes of a degree. &\_

Originally Mallory produced only the tungsten clectrode for this assembly. Another firm
manufactured the chuck, and a third did the brazing and chrome plating...a complicated,
costly process. Now, Mallory produces the entire assembly. The customer’s problems of
quality control, sub-contracting and divided responsibility are entirely eliminated . . . and
his costs are lower.

This is just one more example of how many manufacturers have improved the performance
and lowered the cost of contact assemblies by having Mallory do the entire job. No matter
what your requirements are, Mallory’s specialized production facilities . . . experience in
designing and mass-producing over 5000 different types of contacts...can turn out pre-

cision contact assemblies for you at lower cost.

Expect more. .. Get more from MY

In Canada, made and sold by Johnson Matthey and Mallory, Ltd.. 110 Industry St., Toronto 15, Ontario

Elecirical Contacts and Contact Assemblies

! SERVING INDUSTRY WITH THESE PRODUCTS:
Electromechanical —Resistors ® Switches ® Television Tuners © Vibrators |
Electrochemical—Capacitors » Rectifiers * Mercury Dry Batteries
Metallurgical—Cantacts* Special Metals and Ceramics * Welding Materials

PR MALLORY & CO.Inc.

ALLOR

MALLORY & CO., INC.,

INDIANAPOLIS &, INDIANA

R.
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Ultrasonie Thickness Meuasurement

BECAUSE THICKNESS is inversely
proportional to resonant frequency,
the latter can be used for thickness
determinations. The Magnaflux Co.
has used this principle in a meas-
uring instrument that gives direct
readings on the face of a calibrated
oscilloscope.

In making the measurement a
quartz-crystal probe, driven by a
continuously  varying ultrasonic
wave, is held against the material.
When the varying signal reaches
the resonant frequency of the ma-
terial the resonance causes a rein-
forcement of the crystal vibration,
changing the loading on the oscil-
lator producing the ultrasonic wave.
By placing the oscillator signal on
the vertical plates of an oscilloscope
and synchronizing the horizontal
sweep with variation in crystal
frequency, a standing wave is pro-
duced with a pip at the frequency
where resonance occurs. To allow
direct determination, a screen cali-
brating thickness to frequency is
placed over the tube,

Variation of the ultrasonic fre-
quency is produced by a motor-
driven sweep capacitor in the oscil-
lator circuit. A cam arrangement
triggers the horizontal sweep at
the beginning of each frequency
cycle. Five separate ranges allow
a total frequency coverage from 8.8
to 0.23 me, suitable for measuring
steel thicknesses from 0.15 to 0.500
in. with the fundamental. Using
harmonic readings the range can

144

be extended to about 5.0 in.'! For
materials other than steel, measure-
ments can be made by using the
ratio of the speed of sound in the
material to the speed in steel. In
production use, the oscilloscope can
be calibrated for the material being
measured.

The crystal used to translate the
electrical output of the oscillator
into mechanical vibrations is an

X-cut type radiating the ultrasonic
waves perpendicular to the face of
the crystal. For most surfaces, a
flat crystal is used but on curved
surfaces under six or eight in. in
diameter a curved crystal gives a
more pronounced indication on the
oscilloscope screen. Five separate
crystals driven over a two-to-one
frequency range cover the entire
range of the instrument. The thick-

GERMANS DEVELOP

ELECTRONIC ROBOT

Mr. “"Sabor IV” the 500-pound robot shown in the photograph, has its movements
directed by a built-in short-wave radio receiver. Cost of the metal giant was $7,140

www americanradiohistorv com
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UNIVERTER —Type 207-B
A frequency converter for use with FM-AM Signal Generator 202-D.
The 202-D is applicable to teleretering problems over frequency
rarge of 175-250 mc. Additional output when using 207-B:

UNIVERTERS

KN RIFE

".

Frequemcy Range: 0.1 to 55 mec.

Cutput: 0.1 to 110,000 ricovolts o= X1 jack cnd approximately 7.5 times
these velues at high outpu? fock.

Fresjuency Incremment Diak =300 ke in 5 ke incraments,

N.adilation: FM and AM costrolled by Signal Ganerotor.

Fize: $345.00 feb Factory.
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... for extending the coverage

of B.R.C. Signal Generators

UNIVERTER —Type 207-A

A frequency converter for use with FM-AM Signal Generators 202-B
and 202-C. Output frequency range of Signal Gznerators is 54
to 216 me. Additional output when using 207-A:

Frequency Rc;nge: 0.1 to 55 mc.

Output: 0.1 to 100,000 microvolts at X1 jack, approximstely 7.5 times
. these values at high output |cek.

Frequency Increment Dial: =300 kc in 5 kc increments.
Modulation: FM and AM controlled by Signal Gemerator.
Price: $345.00 fob Factory.

UNIVERTER —Type 207-C

A frequency converter for use with FM Signal Generator 206-A.
The 206-Ais applicable to mobile communica-ions proklems over a fre-
quency range of 146 to 176 mc. Additicnal output wh=n using 207-C:

Frequency Range: 0.1 to 50 mc.

Output: 0.1 to 100,000 microvolts at X1 jack and approximotely 7.5 fimes
these values at high output jack.

Modulation: FM controlled by Signal Generctor.
Price: $345.00 fob Factory.

Write for complate infermatien

BOONTON RADIO S

BOONTON, N. J. l\__, i";/?()m&é’—f(
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FIG.

ment being used with special jig-holder

device to determine cylinder wall thick-
ness in automotive engine

1—Thickness-measuring  instru-

ness measurements in each range
are also in a two-to-one relation-
ship, for example from 0.080 to
0.160 in.

Since the readings depend on the
loading of the oscillator circuit by
the material under test, it is essen-
tial that the circuit be sensitive to
loading. For this reason the Q of
the circuit must be as high as
possible. Low-loss materials and
high-Q inductances are used as well
as low-loss coaxial cable for the
connection to the crystal probe.

The high sensitivity of the oscil-
lator circuit presented difficulties
in the design of the high-speed

QUARTZ
CRYSTA\L

|
|
|
PIECE I
|
CAM - OPERATED |
/ SWITCH |
MOTOR !
m-lll.l OSCILLATOR
CAPACGITOR
SWEEP SIGNAL
AMPLIFIER AMPLIFIER
T0 TO ONE
HORIZONTAL VERTICAL
PLATES PLATE

FIG. 2—Block diagram of ultrasonic
thickness measurer. One vertical plate
of oscilloscope {not shown) is grounded
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rotating sweep capacitor. Electrical
noise was caused by the contaects
and ball-bearing mountings of the
rotor. The most efficient contact
was found to be a silver-graphite
brush riding on a silver pad at the
end of the rotor shaft. Cone-type
bearings that serve as both sleeve
and thrust type bearings eliminated
the mounting noise.

In addition to thickness measure-

ments, the ultrasonic test unit can
be used to test the bonding of
metals. Poor bonding will produce
a single peak at the point on the
screen corresponding to the thick-
ness of only one of the pieces. Good
bonding will show a pip at the
thickness of both pieces.

REFERENCES

(1) C. B. Betz, Thickness Measure-
ment by Ultrasonic Frequencies, Electrical
Manufacturing, p 86, Aug. 1950.

(A)

(B)

(C)

(D)

Silver-plated steel disk specimen (A) has twenty equally spaced lines of steel.

Waveform produced by corrosive activity of dilute hydrochloric acid solution is

shown in (B). Aluminum-copper alloy specimen in a sodium chloride-hydrogen

peroxide solution produced waveform (C). Effect of adding sodium chromate rust
inhibitor to this combination is shown in (D)

Corrosion Detection By Rotogeneration

CORROSION, the oxidation of a metal
in contact with a solution, causes a
minute flow of current in the cor-
roding solution at the point under
attack. Since these currents are
quantitatively related to the cor-
rosive activity they can be used to
observe the corrosion process. In
the past, d-c instruments have been
limited by the small potentials to
be measured, difficulty of obtaining
high gain from d-c amplifiers and
the interference of the general in-
stability of the corroding system.

www americanradiohistorv com

To eliminate these difficulties, the
Armour Research Foundation has
developed a “rotogenerative” ap-
paratus that uses the d-c corrosion
currents to generate a-c potentials.
The device, shown in Fig, 1, is de-
scribed in the September 1952 issue
of The Frontier. A motor is used
to rotate the specimen under test,
and corrosion currents rotating
with the specimen produce a vary-
ing potential as they pass the sta-
tionary electrode. This potential
may be regarded as a complex a-c
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cone toHellput

for the largest
selection of
multi-turn
precision
potentiometers

Ve
From the world's largest manufacturer HE A
of precision potentiometers . . . n A

advanced engineering! volume production!

HELIPOT is the organization that originated the
helical potentiometer—the device that brought 1o electronic
engineering new horizons of precise control by its greater
resolution, higher linearity, mechanical precision, and broad
range of resistance values. HELIPOT'S policy of constantly
working to anticipate the needs of the industry has led to
steady advancement in the basic multi-turn principle—and
today, HEL1POTS are available in the industry’s widest selec-
tion of ranges and designs to meet varying requirements.

HELIPOT offers you. ..

) Advanced Engineering. Through its years of leadership
HEeLpoT has built an organization unequalled in the in-
dustry—with trained eagineers, specially-designed equip-
ment, overall facilities to solve rough potentiometer
problems.

) Volume Production of Special Designs. HEevLPOT not only
welcomes tough potentiometer problems. but also has ex-
panded facilities to mass-produce special designs to rigid
specifications—at econcmical cost!

) Versatile Basic Designs. Most of the basic units shown
below can be readily adapted to special requirements—
ganged assemblies, servo mountings, single or double shaft
extensions, taps spot-welded tc a single turn of winding
at virtually any desired point. gand many other individual-
ized features tn meet your particular necds!

Ilustrated below are typical basic models of Multi-Turn Helipots

MODEL A:

A 10-turn unit, approximately 13" diameter
with 12 to 14 times the resolution of single-

turn units of same diameter. Very versatile—

low in price—wide range of applications.*

MODEL C:

Similar to Madel A, but 3 turns of resistance
winding instead of 10.*

MODELS B, D, & E:

Larger-diameter (3 5/16") designs. B has 15
turns—D, 25 turns—E, 40 turns, for applicatians
requiring extreme ranges of adjustment and

highest possible resolution.*

SOUTH PASADENA 2

THE Helipot CORPORATION

ultra-precision

MODELS AN, BN, & CN:
Similar to Models A, B & C in size and per-

. \ formance but feature precision ball-bear-
é : ings and extra-close tolerances througliout.
e y Have approximately twice the linearity ac-
% , d
@ 3 curacy of equivalent standard Helipots

are ideal servo units

d

miniature

MODELS AJ, AJS, AJSP:

Tiny multi-turn Helipots the diameter of a

i “pﬂw penny, weight 1 oz. All have 18.5” slide

#% wire for high resolution 11/6550-50 K

‘ 1 ! _[_ unit). AJ has threaded bushings, sleeve

- ¥ ‘_:""'“ bearings . .. AJS, servo mountings, sleeve
3 - bearings AJSP, servo mountings, ball

bearings. Many other features.*

CALIFORNILIA

Field Offices: Boston (CO, 7-196W, New York {Rockville Center 6-1014), Philadalphi i
5 R, - 0 elphia (COMingsw
5;1515), Rochester (CU_. 7640), Schenectady (DE, 2319), Cleveland (PR. 1552;, Detroit (1?0. 8-%130§l,nghic:;g
(PA, 5-1170), St. Louis (SW. 5584), Los Angeles (RY. 1.8345), Seattle (FR. 7515), Dallas (ST. 3335)
Ft. Myers, Fla, (FO. 1269-M). in Canada: Cossor, Ltd, Toronte (PR, 1226) and Halifox (4-5488). ‘
Export Agents: Frathom Co., New York City 18, {BR: 9-1295).

“Heuipor™ —T. M. R:G.
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SWEEP D0-C
GENERATOR AMPLIFIER

MOTOR

SPECIMEN.. __

CONTACTING-
BRUSH

CORRODING
MEDIUM
VERTICAL  HORIZONTAL
PLATES PLATES
CAMERA
0SCILLOSCOPE
FIG. 1—Diagram of the “rotogencra-

tive”’ apparatus for study of corrosion

waveform that can be amplified
for observation on an oscilloscope.
A sweep generator driven by the
same motor maintains the horizon-
tal sweep of the oscilloscope at the
same rate. In this manner, a
standing wave is produced on the
screen that can be correlated with
the position of corrosive activity
around the specimen. Changes in
overall corrosion occur at a rela-
tively slow rate and will not be
amplified by the a-c instruments.
An alternative method of oscil-
loscope presentation uses the ampli-
fied corrosive-current signals to
modulate the oscilloscope traces.
The resulting trace forms a pic-
ture of the surface of the speci-
men with the light and dark areas
corresponding to the position and
intensity of corrosive activity.

High-Temperature Carbon-Film Resistors

HIGH-STABILITY fixed-composition
resistors capable of high-tempera-
ture operation result when a film of
carbon is deposited on a ceramic
base. The film is deposited when
hydrocarbon vapor is decomposed
by heat. This chemical process is
known as pyrolysis and development
of these deposited carbon-film re-
sistors is being carried on at Bat-
telle Memorial Institute under Air
Force auspices. The resistors under
development will have ratings of }
to two watts and will operate at am-
bient temperatures of 200 C with-
out deterioration or change in re-
sistance. Figure 1A illustrates
stability of carbon-film resistors at
high ambient temperatures. Figure
1B shows results when ambient
temperature is maintained at 400 F
for an extended period of time.

Study shows that porcelain-base
pyrolytic carbon-film resistors hav-
ing values from ten ohms to five
megohms, can be made to withstand
operating temperatures of 200 C.

Variations in resistor character-
istics that exceed specified limits
are functions of geometrical varia-
tions of the conducting path in the
resistive element,

The problem is to achieve a stable
geometry of the conducting path in
the resistor, which will remain
stable during severe tests. Sources
of unstable geometry are film non-
uniformity, characteristics of the

ceramic base in relation to those of
the carbon films and nature of con-
tacts to the carbon films.

A New Pyrolysis System

Uniformity and continuity of
film thickness and structure is
necessary for stable geometry of
the conducting path. Some factors
important in design of a pyrolysis
system to produce such films are
that film thickness is a direct fune-
tion of the amount of hydrocarbon
vapor contacting each unit area of
the porcelain surface during ex-
posure at high temperatures, strue-
ture of the film and its electrical
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FIG. 1—Charts showing operating char-
acteristics of carbon.film resistors

SIGNAL CORPS BUSES MEASURE NOISE

E AN
. X

7
1
|

A fleet of 16 buses, sp:zcially adapted at the Fort Monmouth Army Signal Corps Laboratories, is used lo measure noise output from
electrical equipment that could cause interference with communications services. By taking the mobile measuring laboratories to the
manufacturer, time and money are saved in shipping equipment for tests and duplication of measuring facilities. Bus visits are part of
Signal Corps and other armed forces contracts where noise specifications are involved. Photographs show bues ready for action and

148

interior view showing part of equipment
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NO. FIVE OF A SERIES
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Raytheon Manufacturing Company,

- a division of which disclosed the world’s
first complete radar system in 1930.

Pioneers in the development and perfection
of magnetrons, the “heart” of all radar
systems . . . the first to produce marine
radar with 16” presentation. The “Mariners

Pathfinder” radar, as installed on vesscls
of leading stcamship lincs, is a product of this

world’s largest producer of marine radar.

Miniature Precision Bearings

are made by the originators and pioncer devclopers of ball bearings in this
size range. MPB supplics the finest miniature ball bearings to over three thou-
sand discriminating customcrs.

Exclusive, exacting production and inspection details (practically cvery new
concept in this ficld has been by MPB designers and engincers) assure highest
quality bearings. Fully ground, lapped, honed, and/or burnished to ABEC 5
tolerances or better, MPB ball bearings are torque tested, ultrasonicly cleaned,
supplied in specific clearances, and classified within the tolerances for prompt
assembly and maximum service.

More than a million MPB ball bearings have been supplicd for many unusual
operating applications — extreme temperature — shock — continuous high load
capacity. The most extensive engineering knowledge in miniature bearing

applications is available to you. Write for Catalog and survey sheet E1

Though recently expanded, our production facilities are still not
entirely adequate to always immediately satisfy the demand for ultra
quality bearings. Continuing expansion, and newest exclusive proc-
esses will soon enable us to supply you promptly.

liniature pPrecision Bearings

; Incorporated Keene, New Hampshire
= save
. e e o - a
“ploneer Precisionists to the World’s foremost Instrument IManufacturers i sp .ce
weight
friction
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ELECTRONS AT WORK (continued)

[]”l][] ~-FEED TURNTABLE
PREHEAT FURNACE

| VACLUM
( e |= PUMP

'

_|-PORCELAIN ROD

v
F=dﬂ: s _{F HYDROCARBON JET

— {590 e T
— b

___.--{CRACKING CHAMBER

==~ }t-aFTER MEATING
FURNACE

electronic
components

DRIVE SHAFT- = COATED HYDRO-
R

0D CARBON
COLLECTOR  |CONTAINER

FIG. 2—Diagram of pyrolysis system

; showing how porcelain rods are coated
- o= by A M P H E N O L ; with carbon film
{ SRVERRRREna e ———————) :
properties depend on the uniform-
The various categories of cataloged C ity and invariance of the tempera-
electronic components listed below are an ¢ | ture of the procelain rod; amount

Zindiclation Oi the intensitvz res}tle:rc}ll and of carbon deposition is related to

evelopment program at Amphenol.

Whatgser yogrgpplication };))roblem, some rate of flow of the hydrocarbon

one of the extensive list of Amphenol vapor pust the rod.

components will probably provide you with In addition, surface roughness,

the quality cable, connector or socket you localized catalytic agents, and por-

need. If no existing component will serve . : osity of the porcelain can play an

your purpose, then Amphenol will pinpoint its 3 important part in production of uni-

e % it e A 20 form carbon films. However, these
’ factors cannot be controlled by de-

sign of the pyrolysis system.

AN Type CONNECTORS Figure 2 is diagram of a pyroly-
RF Type CONNECTORS sis system. A ceramic rod approxi-

| mately six inches in length is
AUDIO CONNECTORS . | introduced into the preheating
POWER PLUGS furnace where it is heated to uni-

ANCOOO6D

form temperature per unit length

BLUE RIBBON CONNECTORS and held at a constant tempera-
RACK and PANEL Type ture. After heating, the rod moves
CONNECTORS at a uniform velocity through
the central furnace, which is main-

INDUSTRIAL SOCKETS tained at some lower temperature.
MINIATURE SOCKETS : While in motion, it receives a care-

fully-regulated blast of a controlled
TUBE SOCKETS and RADIO amount of hydrocarbon from all

COMPONENTS fsides. The rod then moves out
MICROPHONE CONNECTORS - [ through an after-heating chamber,

) ' which is held at an even lower
RG COAXIAL (ABLES, TEFLON and temperature. To avoid carbon com-
POLYETHYLENE \  bustion and contaminations, the

whole system is evacuated or filled

CABLE and WIRE ASSEMBLIES . | with an inert atmosphere.
PLASTICS — EXTRUDED and ! Process Control
INJECTION MOLDED

Measurements of the porcelain
temperature for unit length just
before it is sprayed with hydrocar-
bon can be obtained by an optical
AMERICAN PHENOLIC CORPORATION | pyrometer using a window at one
1830 South 54th Avenue « Chicago 50, lllinois end of the horizontal furnace to
control porcelain temperature. The
jet system can be designed to
achieve the condition of equal
amounts of hydrocarbon vapor
striking each unit area of the rod

WRITE Department 13J for your copy
of General Catalog B-2

lanuary, 1953 — ELECTRONICS.

WwWwWw_americanradiohistorv com



This new booklet shows you

how Kodak Contour Projectors can simplify
your inspection and measurement problems

Just off the press is the most informative booklet on Kodak Contour Projectors we've
ever published.

® It shows by example and case history ® It describes the features that make
how you can inspect large parts, small Kodak Contour Projectors adaptable
parts, long parts, curved parts, delicate to such a wide variety of work.
parts, complex parts, all sorts of parts
on the Kodak Contour Projector. ® It lists the accessories that extend their

versatility.

® It gives details of both the Model 2A
for precision micrometry, and the Mod- ® It discusses the measuring attachments
el 3 for fast, routine gaging. that provide critical accuracy.

Whether your interest lies in tooclroom measurement or production assembly and
inspection, Kodak Contour Projectors will do the job quickly, completely, and
accurately with little training of operators. For complete details, send for your com-
plimentary copy of this new 12-page booklet. Just write to Eastman Kodak Company,
Industrial Optical Sales Division, Rochester 4, N. Y.

the KODAK CONTOUR PROJECTOR

A new sound movie, Optical Gaging, shows how to simplify complex
inspection problems. We'll tell you how to get it for a showing.
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s

save time,

~  All'wound up

e _ trying to make your own
R. F. Choke Cotls?

’-’" Mftandm*dize on J effers
1”2 RE Choke Coils-

labor

and expense

Now you can stock a wide range of R. F. choke coils
Other Jeffers Products just as you do resistors, capacitors and

ceramic capacitors «  disc capacitors other similar components.

high voltage condensers « capristors Jeffers Electronics is ready to deliver to you a

Other Speer Products
for the Electronics Industry
anodes ¢ contacts ¢ resistors e« iron cores
discs o brushes « molded notched* coil forms

wires and coatings.
battery carbon e graphite plates and rods

*Patented

—

end-turns completely eliminated.

P next order? Write today for our
/ Jeffers Electronics Division :
/ / Speer Carbon Co.

Dv Bois, Pennsylvania

Other Divisions: Speer Resistor, International Graphite & Electrode

Want more information? Use post card on last page.

www americanradiohistorv com

complete line of R. F. choke coils with the widest
range of inductance values available. No longer

do you have to waste time, labor and money on slow,
tedious hand assembly from miscellaneous forms,

Instead you receive a standardized product from
Jeffers, completely assembled and ready for use.
Coils that are well made, too. Insulated copper wire
instead of bare wire for windings. .. husky, molded
Jackets instead of those fastered by glue. All
windings are soldered to leads . .

. shorted

Why not give Jeffers R. F. choke coils a try on your

specification sheets.

-
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Are you profiting from these advantages of Class H insulation?

[ e
b

BEs VRAELS

=

1. More power for “full speed ahead.” Class H motors and cables are 2. Built-in protection for fewer power interruptions, Class H generators
setting new performance standards for naval vessels — with the help of and transformers provide more efficient and reliable operation . . . need
MICO Class H electrical insulating materials. Class H equipment packs less maintenance . . . take more frequent overloads. Although the initial
more power with less weight, less copper, less insulation...has a longer cost of Class H insulating materials is somewhat higher, Class H means
useful life...is less subject to breakdown. long-term savings . . . increased profits.

3, Maximum pawer, minimum maintenance. More and more Diesel-elec- 4. Increased safety against hozards. Risk of fire and explosian is mini-
tric locamotives are using Class H electric motors and MICO Class H insu- mized in automatic mining equipment designed with Class H electrical
lating materials. MICO was one of the original developers and is today insulation, MICO’s Class H insulating materials are also helping to make
one of the leading manufacturers of these superior insulating materials. possible more compact design in this type of equipment.

When you turn to Class H, take advantage ol MICO’s experience in this [ast-imoving
field. M1CO has the finest equipment in the country lor producing extremely high-
quality silicone [abrics, silicone laminates and silicone-mica combinations.

MICO produces a complete line of Class H insulating materials, as well as all
standard types . ..and fabricates special parts to your specifications. We will be
glad to consult with you about your electrical insulation problems. Write today.

@
1893:1953
60 Years

of Leadership \
in Flectrical
| lnsulation

MICA %ﬁ/@?‘og COMPANY

- Schenectady 1, New York
Offices in Principal Cities

LAMICOID'® (Laminated Plastic) ¢ MICANITE ® (Built-up Mica) ¢ EMPIRE'® (Varnished Fabrics and Paper) ¢ FABRICATED MICA
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0/ SMALLER

Actual sizes

r-B-M 773()() series

Hermetically Sealed Relays

The R-B-M 22300 hermetically sealed telephone type relay is the
electrical and mechanical equivalent of AN 3304-1, except for
smaller size and mounting dimensions.

An improved armature design, plus high temperature molded
nylon coil bobbin, provides greatly improved magnetic efficiency
and enables R-B-M to reduce the overall size of the relay. The
R-B-M 22300 design still retains palladium
cross-bar contacts identical to those used in
the larger size.

Maximum contacts—6 Form A and 4 Form
C—3 ampere 28 Volts. D. C. coil construction
only. Maximum coil resistance 5000 ohms.
Minimum power .75 watts. Also available in
AN 3304 can for dynamotor or low capacitance
application.

Optional Mounting
Arrangements

Write Dept. B-1 for ASR Bulletin.

—

R-B-M DIVISION
ESSEX WIRE CORP.

Logansporl, Indiana

MANUAL AND MAGNETIC ELECTRIC CONTROLS
—FOR AUTOMOTIVE, INDUSTRIAL, COMMUMICATION AND ELECTROMNIC USE

154
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| while the other functions.

ELECTRONS AT WORK (continued)

at the same velocity. The total
length of the rod can be uniformly
coated, because of uniform move-
ment through the vapor system.

An automatic feed and release of
the rods provides the means for con-
tinuous operation. Calibrations of
the various factors involved in pro-
cessing a rod through this system
against the resistance of the film
produced will allow predetermina-
tion of any desired value of resist-
ance.

The ceramic base upon which the
carbon film is deposited is made of
ball-milled alumina mixed with
other ingredients such as silicon
dioxide and calcium oxide in an
alcohol binder. The bases are
pressed and ground then fired at
2,950 F. A smooth surface for
coating can be achieved by grinding
with 600 carborundum powder in
water. Gold contacts are used.

An Electroniec Telephone

A MICROPHONE, amplifier and loud-
speaker are part of an electronic

telephone system developed by
Societe le Teleampliphone of
France. The device, known as the

Neophone, makes it possible for
several persons to speak into the
same instrument for telephone con-
ferences. The system does not use
a talking-listening key.

Some of the proposed solutions
for such a system are as follows:
Basic to the various principles em-
ployed, one generally finds two amp-
lifiers, each functioning in a single
direction and almost always two
terminal pieces, a transmitter and
a loudspeaker. One system might
be to block one of the two amplifiers
This
could be done by rectifying the sig-
nal with a diode element or a dry-
disk rectifier in order to set in mo-
tion a relay that would cut off a
tube in the amplifier circuit. With
symmetrical circuits, each amplifier
could function in turn, according
to the necessities of the conversa-
tion.

A simple circuit uses negative
rectification of the signal and a
negative voltage obtained by carry-
ing the bias of one of the amplifier
tubes to cutoff. Unfortunately, such

January, 1953 — ELECTRONICS



NO NEED 70 STILL HUNT FOR

s a bear for
pbunishment in producing extra
large, small or miniatures!

When you need cans or covers in unusual sizes, large
to sub-miniature, consult Hudson first! Most likely,
your particular size and shape will be a standard item
at Hudson. Not only will you enjoy prompt delivery
but prices quoted will reflect standardized tools and
dies, and economical mass production runs.

HUDSON TOOL AND DIE COMPANY ° INC

PRODUCERS OF CASES, COVERS AND CUSTOM METAL STAMPINGS FOR ELECYRICAL, ELECTRONIC AND NUCLEONIC INDUSTRIES
118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY

SPECIAL
SIZES IN

Hudson stocks square, rounds, rectangulars —
hundreds of stock sizes, with many optional features,
are available in precision-drawn cases and covers to
meet all but the most unusual circuit requirements.

Consult the Hudson Engineer-Designer Catalog File for'
“Bulls-eye’ Purchasing of Cases, Covers, Stampings

Keep o copy handy in both your engineering and purchasing
departments. Calling Hudson first will save you time, money and
detail work., Ask for your catalogs, today. Just call or write
Desk 210.

ELECTRONICS — January, 1953
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Smallest ar

...with outstanding STABILITY and RELIABILITY

for application in radar, missile control, and

similar guided systems!

AMP CAPITRON* Capaci-ors and Pulse Forming Networks are
particularly svited for radar and guided systems not only because
of their remarkable size cnd weight characteristics, but also be-
cause of their outstanding stability and reliability in operation.
AMP Pulse Forming Netwarks are fabricated with AMPLIFILM,* o
startling new synthetic die'ectric, chemically similar to mica, which
imparts its unique combination of extremely high dielectric strength,
stability over wide temperature ranges, low power factor, and
good dielectric constant ta these products.

For this reason CAPITR@N* High Voltage Capacitors and Pulse
Forming Networks are designed and fabricated for either A-C or
D-C use in applications whare the mechanical, electrical or thérmal
requirements are such tha- standard or catalog capacitors made
with mica, paper or plastic dielectrics would be inadequate. These
Capacitors and Networks are not made in a standard line of
types or models.

They are designed in each instance for the specific requirements
as to size, shape, working or test voltage, capacitance, life or other
operating conditions of the equipment in which they are to be used.
Inquiries are invited.

AMP is also nationally recognized leader in
the field of solderless terminals, simplified wiring
devices and, automatic wire termination.

Write for our '*Quality Control’’ brochure.

AMP Trade-Mork Reg. V. S. Pat, Off,
® Yrode-Mark
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“We made $1.00
do the work of $299/”

ﬁ...w:fh SEAMLESS
i . < rl £ Ty @\S\)
LGN TU BING

\ and Fansteel Fabricatiorjj
A

oo

“Here’s how. Look closely at the two cath-
odes at the left. They look alike. They are
alike — yet one costs 57.4% less. Our old
method was to drill a solid molybdenum

rod and machine the outside diamcters. This
involved a high percentage of scrap waste.
Fansteel suggested we use Scamless Molyb-
denum Tubing as the base material with cut
to finish lengths of the desired dimensional
tolerances, and with the necessary smooth
finish inside. Now Fansteel does all the fab-
ricating for us—cven grinding the minor outside diameter and cut-
ting a small chamfer in one end. The net result is a big cost saving!”’

* * *

Users of molybdenum are invited to consult Fansteel for assistance in design
and the most economical fabrication. To the user, Fanstcel fabrication eliminates
the scrap and reject problem, minimizes inspection costs, and releases equipment

3 and personnel for other work.
FANSTEEL

WIORLD'S L&RGEST Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM™
PRODUCER OF
REFRACTORY
s ANSTEEL MOLYBDENUM
_.]'_ SRR

22502-C

Fansteel Matallurgmal Corporation wokrs cuicaco, iuimons, u.s.a.
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| ELECTRONS AT WORK (continued)

{ a system involves difficulties that
render it useless; namely the
Larsen feedback effect.

Two solutions seem likely. One
is to use a circuit that is inverse to
the one described previously. Such
a system would start, from the off
position, with two blocked ampli-
fiers and only the necessary ampli-
fier would be unblocked during con-
versation. Here again, the signal
tends to interfere with the opera-
tion due to the two auxiliary ampli-
fiers. For example, if the ampli-
fiers are blocked by a tube at cutoff
in each amplifier, one could rectify
the signal positively and thereby
restore the bias to its normal value.
In order to transmit in full with
this system, all the words, syllables

Earphone on the left allows reception
of a call with the same privacy as with
conventional sets if desired

and sounds, the operation must
start very rapidly. It would be
necessary to have extremely short
time constants on all the rectifying
and signal filter circuits.

A second solution consists of two
amplifiers that are not blocked but
are working at reduced gain. After
blocking the idle amplifier, the gain
of the other functioning amplifier
is increased. The circuits are rela-
tively simple with the idea being
to prevent the overloading of one
amplifier by blocking the other. The
system which has given the best
results uses a cutoff tube by counter
reaction.

Counter-Reaction Tube

The counter-reaction tube has a

distinet advantage in securing a

cutoff in proportion to the input
voltage. In the absence of all sound
or mnoise before the microphone,
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VITREOUS
ENAMELED

DELIVERY

QUALITY

Division of
\\1..-. o PRon“cT Model Engineerning
l\g & Mig., Inc,

% 48\

AW

2800 N. Milwaukee Avenue, Chicago 18, lil.

Factory: Huntington, Indiana
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FOI’

to 1%%

with a Mirror-Scale

( J% ///
with %% resistors

Try This Volt-Ohm-Mil-Ammeter
at your distributor’s

A e

- b4 PPN

Fhnant S
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DEMCO collector rings and ring assemblics give you
these advantages . . .

ECONOMY . . . laminated construction provides contact
metal where required . . . base metal for strength.

HIGH FINISH . . . on contact sutface for long wear and
noise-free operation,

PRECISION MADE . . . it is unnecessary to add further
machine operations.

COMPLETE . . . rotor or pancake type multi-ring and
ring-and-brush assemblies supplied.

PRECISION DRAWN . . . ID held as close as *.001.
Solid coin silver, brass or aluminum Rev. MIL-T-85.

LAMINATED SILVER . . . on ID for
e Low attenuation
e Corrosion resistance

e Highest mirror finish

Laminated silver ID and OD for round tuned lines.

W ith nearly sixty years of experience in the production
of both laminated and solid precious metals, MAKE-
PEACE is today an accepted “‘headquarters” for the
many special precious metal products and assemblies

Your inquiries are cor- called for in the electronic field.
dially invited and will
receive our prompt and Our staff of thoroughly experienced design and pro-

interested attention. duction engineers and metallurgists . . . as well as our
research and testing laboratory ... are all at your service.

D. E. MAKEPEACE COMPANY
’ Laminated and Solid Precious Metals for Industrial Use * Fabricated
Parts and Assemblies * Bar Contact Material * Precious Metal Solders |

MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS ‘

NEW . YORK OFFICE, 30 CHURCH STREET
CHICAGO OFFICE, 55 EAST WASHINGTON STREET
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Circuit bridges are indispensable
in electronic development.
Structural bridges are vital to
modern civilization. Both are
short-cuts. Detours can be interesting
but, when you're in a hurry, head for the nearest bridge!

v g
~ o

MILO is your bridge. With hundreds of ramps reaching
back to the factories where electronic components and
test instruments are made. With thousands of ramps
leading to your plants where they are used.

MILO anticipates your needs. When you must have many
different components to produce electronic devices quickly,
there’s no time to meander about the headwaters —

no need to go way back to the source. The material is
already “on the bridge” at MILO. A phone call will start it
down the ramp to you.

Check List (A-D) of LEADING BRANDS IN STOCK

Advance Electric ATR Chicago Telephone Supply
Aerovox Belden Cinch- Jones

Aircraft Marine Products Bliley Clarostat

Allen-Bradley Bogen Consolidated Wire Cos.
Alpha Wire Bud Cornell-Dubilier
Amphenol Burgess Dialco

Arrow-Hart & Hegeman Centralab Drake

JAN-APPROVED COMPONENTS

e

FREE INDUSTRIAL TUBE BOOKLET

Chief Engineers, Purchasing Agents, Purchasing

; 1 Executives! Write now if you haven't received our

o i Industrial Electronic Tube Booklet % EB. Use company
B ‘I_" '\\ letterhead and state your title, Address Dept. E-1,

M‘ the ONE source for ALL your electronic needs

M”_O RADIO & ELECTRONICS CORP.

Electnonies for Tudestng

200 GREENWICH STREET, NEW YORK 7, N.Y. » Phone BEckman 3-2980
Teletype NY1-1839 ¢ Wire MILO-WUX-N.Y. » Cable MILOLECTRO-N Y.

Want more information? Use post card on last page.
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ELECTRONS AT WORK (continued)

there is no voltage on the grids, no
counter reaction and no cutoff, The
two amplifiers are practically free
to use their entire sensitivity.
Every impulse to the input of one
amplifier, likely to start the Larsen
effect, will start the cutoff by
counter reaction, reducing the gain
sufficiently to avoid the appearance
of this effect. By tapping at each
input, an auxiliary amplifier will
permit blocking the idle amplifier
and suppressing the counter-reac-
tion of the working amplifier by
biasing to cutoff. The same recti-
filer secures these two reactions
simultaneously.

This latter system is the one actu-
ally used. It requires a system of
very rapid time constants on the
telephone networks to avoid the pos-
sible errors introduced by garbling
of words. Sensitivity of the block-
ing circuits must be great enough
to respond even on high-loss lines
and yet not deliver prohibitive volt-
ages on conversation at high levels.

Transmitter Circuit

For transmitting, the principal
amplifier comprises a 6AV86, a 6SL7
and a 6AQ5 which drives an en-
semble of two transformers con-
nected differentially toward the line,
The auxiliary transmission ampli-
fier includes the same 6AVS6 of the
input, the same 6SL7 and a special
6AV6 which drives its two diodes
by a push-pull transformer.

The counterreaction tube, a 6SL7,
cuts off the 6AQ5 of the line by im-
pressing on the cathode of the 6AQ5
a portion of the signal and by re-
transmitting it 180 deg out of phase
on the grid of the 6AQ5.

On the receiving end, the circuits
are almost symmetrical. In the
principal amplifier a 6SL7 drives
the 6AQ5 at its output. In the
auxiliary amplifier, a 6AV6 drives
its two diodes by a push-pull trans-
former. The 6SL7 counterreaction
tube cuts off the 6AQ5 between
cathode and grid. The 6AV6’s are
mounted in such a way that the
voltage which drives the diodes is
practically constant beginning at a
certain level. The rectified voltage
is limited to 15 v. For transmis-
sion, a controlled fraction of this
voltage serves to block the 6SL7 at
the receiving input and another por-
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in TELECHRON TIMERS only...

FEATURES TO HELP YOU DESIGN

YOUR NEW CLOCK-RADIO

three. The new Telechron Timer, model C-78, separate alarm hand mean greater freedom for your

means unmatched simplicity in clock-radio operation. styling people. Telechron Timers are available with
round or square face ...any color dial, hands or beze!.

»——} ' TWO KNOBS do the work formerly done by % FREEDOM OF STYLING. Two-knob control and

One knob for alarm . . . the other for radio.

% 2 SIGNAL ALARM. It’s a must for heavy sleepers.

And it’s a sales-boosting extra talking point for your Sales-Boosting Extra Benefit

clock-radio. In the clock-radio field onty Telechron Timers You are free to display the

have the signal alarm. : Telechron trade-mark and the :
SEAL OF H

ACCURAGY Telechron Seal of Accuracy on

; your clock-radio. Ask for full
»—-9 RADIO ALARM “ON’ SWITCH. Contacts rated at 15 A. information. Telechron Depart- |
at 115v. a-c. Adequate to carry the load of a variety of | ment, General Electric Company, 41 Homer Ave., |

electrical appliances through an auxiliary outlet Ashland, Massachusetts.

on your clock-radio.

% DEPENDABLE SLEEP SWITCH. Simple design—friction
geared to clock movement—insures accuracy, dependa-

bility, and sturdy endurance even with rough handling. MARK OF TIMING LEADERSHIP

ELECTRONICS — January, 1953 Want more information? Use post card on last page. 163
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C-Cores to meet any requirement

Foryour single-phase applications,
Arnold "C"”-Cores are available in
any shape and quantity, and in any
size from fractions of an ounce to

hundreds of pounds . . . wound
from Silectron strip in a wide
range of ultra-thin and heavier
gauges.

164

b

E-CORES

made from SILECTRON strip

(grain-oriented silicon steel)

The use of “E” cores, wound from grain-oriented silicon steel, results in
weight and size reduction as well as higher cfficiency and possible cost
savings. “"E” cores can be supplied in a variety of window sizes and core
areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency
3-phase applications. ® All Arnold cores are made by precision methods,
and carefully tested under closely controlled conditions to assure highest
quality and reliability. We'll welcome your inquiries.

WE&D 4437

THE ARNOLD [NGINEERING COMPA;Y

m ~ SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

=

- General Office & Plant: Marengo, lllinois
S go.
Want morc information? Use post card on last page. January, 1953 — ELECTRONICS
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For Aviation and Electronics

Tell us the *ype of wire or cable you need — the chances are excellent that it is one of
our regular production numbers. If it isnt already in our extensive line, we will desizan
the wire especially for ycu. We have had long expzrience in coming up with the right
answers in wire and cable for many leading manufacturers in the fields of aviation and

electronics. Try us. You Specify — We Supply!

Ask us for our new complete catalog. We'll gladly send you a copy.

RHODE ISLAND INSULATED WIRE CO., Inc.

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND

Naticnal Sales Offices: 624 S. Michigan Blvd., Chicago, IIL

ELECTRONICS — Jaruary, 1753 Want more information? Use post card cn last page. 165
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Workshop
microwave antennas
proved in use

On a Major Midwest R.R. . ..
WORKSHOP parabolic antennas
are an integral part of this
microwave system installed by
Philco. Operating between
Norton and Goodland, Kansas,
this system faces weather
conditions ranging from

27° below zero to 110°

above, plus snow,

wind and sand storms.

At the levant, Kan-
sas, repeater sta-
tions, two WORK-
SHOP reflectors
beam towards pas-
sive reflectors which
direct the signal to
adjacent stations.
Drain holes carry
away any moisture
that may collect —
guarantee uninter-
rupted performance.

Calling for utmost
reliability, the system uses
several WORKSHOP 7000 mec.
reflectors. It is another
field-proved installation of
WORKSHOP microwave
antennas—another reason why
more WORKSHOP

parabolas are in use than

all other makes combined.

WORKSHOP para-
bola mounted on
grain elevator at
Rexford, Kansas.
Over 150’ in the
air, servicing is
extremely difficult
and dependability
a “must’’,

WORKSHOP ASSOCIATES DIVISION
* THE GABRIEL COMPANY

Endicott Street ® Norwood, Mass.

DESIGNERS AND MANUFACTURERS OF A more

Workshop dishes
are used

than any other kind!

COMPLETE LINE OF MICROWAVE ANTENNAS

166 Want more information? Use post card on last page.
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ELECTRONS AT WORK (continued)

tion blocks the 6SL7 of the trans-
mission counter reaction.

For receiving, the 6SL7 trans-
mission element is blocked and then
the 6SL7 of the receivers. The
time constants are such that the
line blocking precedes the counter-
reaction blocking and, inversely, the
counterreaction unblocking pre-
cedes the line unblocking.

Thermal Relays Control

Heater Voltage

By C. D. GEER & W. C. BROEKHUYSEN

G-V Controls Inc.
East Orange, N. J.

MAINTAINING uniform heating of
tube cathodes over wide variations
in supply voltage, especially in the
design of newer mobile equipment
using miniaturized components is
an important problem. Limitations
of space and weight and variations
in supply frequency often rule out
conventional voltage-regulating de-
vices for this purpose.

Several effective arrangements
for regulating this heating by the
use of miniature critical-voltage or
critical-current relays of the ther-
mal type have been developed re-
cently.

A critical-voltage or critical-cur-
rent relay is arranged to operate
its contacts when the potential
across its operating coil (or the
current through that coil), reaches
a predetermined value. In a ther-
mal relay, contacts are actuated by
the heating effect of the current
passing through the energizing coil
rather than by the electromagnetic
effect as in magnetic relays.

Two general methods have been

g 1
1
: : ’ %
3 LOAD
z

24-26V
.

VYV

]
| i
5 |
1 Y

FIG. 1—Thermal-relay clrcuit for intro-
ducing a dropping resistor in series
with vacuum-tube heaters when the
supply voltage exceeds a certain value
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Forty-eight types of E-I sealed terminals are now -JJ-!JJ - ) .fg R
standardized as stock items for customer tonvenience. [ £
These items represent the most commonly used : e e o, £ '
types based on customers’ orders over the past years. - ;m.' e l =
As a group they are capable of solving all but the : : - - !

¥ % . s c - . ot @ ol =
most unusual sealing problems with the combined v reisteaco v : = : ¢ 2
advantages of low cost due to volume producticn, £ Py — L
and prompt delivery direct from stock. 3 AL TIRMINALS T ST .
For complete information including mechanical and oo svorum. o o i - |

. . h 1 Y TENERAL LEPOIAR Y

electrical specifications, czall, write or wire today 3 |
for the new E-I Bulletin 949-A. You'll finc it a valuable £ LB e |

addition to your data file.

Al L g ELECTRICAL INDUSTRIES
t - 2 ultt
elrir::d'::s,’o:;:l Plug-lns’,) 5 EI DIVISION OF AMPEREX ELECTRONIC CORP

Terminals, Colar Coded
Terminals, End Seals, efc.

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

Wwww americanradiohistorv com 3 Tk Y



i LEFT--Open view of a
¢ typical Keystone Aircraft
Power Transformer to
show construction. This
particular unit was sup-
plied hermetically sealed.

»»»»»»

KEYSTONE PRODUCTS COMPANY

UNION CITY 2. N. J. UNion 6-5400
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to meet every particular insulation requirement

- o

Minimum
TYPE GRADE Dielectric  CLASS USE FOR APPLICATIONS REQUIRING:
*48/25/50 A B

=

In the Mitchell-Rand line of HYGRADE and FLEXITE Tubings

i y | S} Zggg" ; ; ~ | 'Thin wall, smooth interior and
and Sleevings, there is a particular grade and class to meet HYGRADE - v ~ | rexterior » no wicking, disintegra-
€-112500v | X | X |~ | ¢ welling « thoroughly im-
e . . . IMPREGNATED ion or swelling « thoroughly
the specific insulation requirement of temperature resistance, gg 1500 v ; ; — | pregnated.
dielectric strength, abrasion resistance, flexibility and - —

. . Excellent electric characteristics,
push-back. HYGRADE Tubings and Sleevings conform to the —F( T a1 | 7000v | x | x |_ | high insulation resistance under
NEMA Standards VSI-1950 and to the Armed Services B-1 | 4000v | X |Xx |— | high humidity, good dielectric
S ificati MIL-1-3190 flexibility after flexing.

pecification -1- X !
\ Y . ) & Zggg: - ); ~ | Extreme flexibility, constant di-
The “Select-1t"” chart details the various grades and classes LYY IR C1 | 2500y | — | x |~ | Sleclric strength, abrasion re-

. . . d c-2 | 1500 v X sistance, non-burning, non-cor- :
of HYGRADE Tubings and Sleevings ... grades differ according - = | Tosive, non-stiffening. =)
to amount of insulating coating applied and class is a a1 7000y | == x i
A.LE.E. standardization to indicate the ability of varnished ey g:} gggg: . || § Ef;;fg‘\: tt)mp?;::::artisriestfannc;é
coated products to withstand heat and temperature rises: C-2|1500v| —| —|X —65° C to 260° C.

Class A: 105° C or 221° F, class B: 130° C or 277° F, class e B '

H: 200° C or 392° F. Class A is organic, treated with organic "'1200"" provided | —| — | X e e e 200
varnishes or coatings. Class B and H are fiberglas treated THERMORLEX}] 'bylspace tures to 1200° F.

with organic varnishes or coatings. o

ELECTRICAL GRADES OF EXTRUDED PLASTIC TUBING

Flexite Plastic Tubings . .. made from various grades and types Underwriter approved for continuous op-

i 1 inati iti FLEXITE Approx. erating temperatures to 105° C. Good re-
?f [esinS offer a.n eXtr.aordmary comb|fla‘t|.on of qualmes o(R HT 105C Bﬂgpv/mil sistance to heat deformation, excellent
including high dielectric strength, flexibility, non-flammability, oil resistance.
abrasion resistance, oil and chemical resistance, heat FLEXITE Approx. Continuous operation to 80° C, bright
stability, and resistance to aging. .. are low priced to make 3 STANDARD 800 v/mil colors, transparent.
them the most desirable tubings for many insulation problems. i el Approx. Low temperature flexibility to —60° F,
. . L . j 800 v/mil very flexible. :
Hygrade Tubings and Sleevings and Flexite in standard sizes — - e - |
. . : High insulation resistance, chemically ]
of copper wire are available in black, red and yellow for ;g{#ﬁms 12%950/’:;” inert and insensitive to moisture. Flex-
Class A and B, and natural for Class H. Other colors are : ! IDICK] 1Omez=80p ICHtORCIE57 CYExCellent
X N for high frequency units.
available on special order, e — - e
Y @
\‘m..;

Write to MITCHELL-RAND for free samples and descriptive data.

Electrical
Insulation ;
Headquarters A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH -
q INSULATING PAPERS AND TWINES « CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION
TAPE AND SPLICE * TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING » ASBESTOS
c E ‘\ SLEEVING AND TAPE « VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH,
TUBING « FIBERGLAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND SLEEVINGS « IMPREG-
NATED VARNISH TUBING « INSULATING VARNISHES OF ALL TYPES » EXTRUDED PLASTIC TUBING
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Marconi Television

for Venezuela

Equipment for the Caracas
Television Station, sponsored
by ‘Televisa', includes:

e 5 kW vision transmitter
e 3 kW sound transmitter
® Associated aerial system
e Complete studio installation

e Complete mobile O/B tele-
vision unit, with two camera
channels and micro-wave
links

A Shell Photogrash

Venezuela is the letest country so install Marconi
television equipment.

Marconi cameras are used 1y the United Nations
to televise their Sessions, and the television systems
of both Canada and Spain bear the name Marcon:.
Marconi transmitters and aerials have been installec
in every one of the B.B.C.’s five 1elevision stations.

MARCONI of England

television transmitting
equipment

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD - CHELMSFORD - ESSEX - ENGLAND ’

T
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ELECTRONS AT WORK (continued)

I AW ¥
| i
1 _'L [}

LINE 1— LOAD

18-28V 18v
i 1
1 1
' i
Y ¥

FIG. 2—Circuit used for producing a
pulsating potential as described in text

used for reducing effect of voltage
variations by means of thermal re-
lays. The first method uses a criti-
cal-voltage relay to introduce a
dropping resistor into the circuit
when the supply voltage exceeds a
certain value. Figure 1 illustrates
a typical circuit. Four 6.3-v heat-
ers are connected in series across a
24 to 28-v supply. A thermal re-
lay, set to open its normally closed
contacts when the voltage across its
heater exceeds 26 v, is connected
across the supply.

Whenever the supply voltage
rises above 26 v, the thermal relay
cuts a dropping resistor into the
circuit to reduce by two volts the
voltage applied to the cathode heat-
ers. As the supply voltage rises
from 24 to 26 v, the voltage per tube
increases from 6 to 6.5 v. When the
supply voltage goes above 26 v, the
tube voltage drops back to 6 v,
reaching 6.5 once more when the
supply voltage goes to 28 v.

On decreasing voltage, the drop-
ping resistor is cut out at the same
voltage at which it was introduced.

Variation of cathode heater volt-
age is reduced to one half of the
variation in supply voltage. For
effective protection against over-
heating, the thermal time constant
of the relay should not exceed that
of the cathode heaters.

The second method produces
closer regulation of heating over a
substantially wider range of supply-

X

6

954

LINE 1 £ LOAD
VL mm— 6.3V

=== & 5>

FIG. 3—Regqulating contacts and resis-

tor in the primary circuit of a trans-

former and relay heater in the second-
ary
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‘EUDCHOH -ﬁﬂ;@d capacitors

The best capacitor at lowest cost results ested in HOW their capacitors are used. If
) L, from the experienced interpretation of your you wish, they are prepared to collaborate
FUNETION circuitry, your associated components, your on the details of your entire assembly.

FITTED operational requirements. Such capacitor application experience,
That is why Aerovox engineers are so inter-  second to none, is yours for the asking.

(e
R

AEROVOY coRPORATION
 HI-®lowson  WILKOR

OLEAN,‘N. Y. ' CLEVELAND, OHIO

%] —
e . T
A v o = e Yy
i Export: 41 E. 42nd S1., ‘Pf:w qu L 2.
[T s [1 -2, ot . 4

&

2 ® in Canado: AEROVOX CANADA LTD, Hamilton, Ont. JOBBER ADDRESS: 740 Beleviile Ave, New Badford, Mass
TETRE N TR el W g
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we

TYPE 2003
Same as Type 2007 {at right)
except Tube 12AT7 and 5 pig-
tail components are external.

TYPE 2007, BASIC UNIT
Contains shock-mounted fork,
double triode and all cir-
cuitry, Output, 400 or 500
cycles. Accuracy * 1 part
in 50,000. Octal base con-
tainer, 114" x 44", Waeight,
10 oz. Power required, 75 to
200 V.-D.C. at 1 to 5 m.a.

signed for MIL equipment.

TYPE 2001-2, BASIC UNIT

Frequencies, 200 to 3000
cycles. Dividers and multi-
pliers available for lower

and higher frequencies. Qut-
put, 6 V.—JAN construction.

&

\

TYPE 2005, UTILITY
Provides 10 Watts at 110 V.

/ and 6.3 V. at 300 m.a. De-

Precision frequencies from 50
to 500 cycles. Input power,

50 to 500 cycles, 45 Waths.

TYPE 2121-A, LAB.
STANDARD

Qutputs, 60 cycles, 0-110
Volts, 10 watts; 120-240 cy.
impulses. Input, 50-400 cycles,
45 Watts.

TYPE 2111A, POWER UNIT
50 Watt output. 0-110-220 V.
at 60 cycles or any fre-
quency 50 to 1000 cycles.

>

WIDELY USED
IN SUCH FIELDS AS
Aviation, Navigation
Ordnance, Ballistics
High Speed Photography
Viscosity Measurement
Fluid Flow
Nuclear Physics, Telemetering
Chemical Reaction
Radiation Counting

FREQUENCIES

GUARANTEED ACCURACY
1 PART IN 100,000 (.001°,)

except where otherwise noted

The basis of these frequency standards is an electronically
actuated high-precision fork, temperature-compensated and

hermetically sealed against barometric changes. The partial list Computers
of uses at the right not only suggests the broad range of appli- Facsimile
cations but also proven dependability where there can be no Fire Control

School and Indl. Research Labs.

compromise with accuracy. Please request details by Type No.
Accurate Speed Control

Our engineers are available for advice or cooperation on re-
lated problems.

American Time Products, Inc.

580 Fifth Avenue New York 36,N.Y.
OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY

Want more information? Use post card on last page,
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in transmission line

for HF -VHF - UHF

) - ) 'y )
Pyl 3

highest-quality

. o e
Federal’s ‘“Frecision Production” is
assured by th s electronic panel board
which contrcls diameter and speed
of cables during extrusion

including the Federal-developed
low-temperature, non-contaminating
thermoplastic jacket

Control panel for maintaining’ DESIGNED FOR: H-F communications, television, industrial electronics, radio and
plastic materials at precise R . se . . .
temperature and viscosity. TV lzad-ins, aviation, test equipment, radar, pulse and experimental equipment

QUALITY of product is the secret of dependable cable performance and
quality is what you get in every inch of Federal RG type coaxials ...
from jacket to conductor!
Only the finest materials—quality-controlled throughout the entire
Why Federal Cables manufacturing process—are used in Federal cables. Every possible test
are SUPERIOR is made to insure constant efficiency of physical and electrical proper-

ties under the most rugged conditions encountered by general and
®» CONDUCTORS —meet highest

ASTM standards
® DIELECTRICS—of stabilized poly-
ethylene

e BRAIDS —meet highest ASTM
standards COMPLETE COAXIAL CABLE ASSEMBLIES also are available from Federal to meet

your requirements. This service offers the same “Precision Production” that
made “Federal” the outstanding name in coaxial cables.

military applications.
Whatever your transmission line requirement—specify Federal RG
types. You'll always be sure you've made the right choice!

o JACKETS—of latest developments
in vinyl and polyethylene

Every Federa, Cable Manufacturer of America’s most complete line of solid dielectric cables
Fully Tested for:

e Capacitance -,-, / . / i
° enuation N/ ¥Z/ ! s
Att ti j ,/ !’ g’/ ! ’//

o Continvity

Telephone and Radio Corporation

SELENIUM-INTELIN DIVISION 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

ELECTRONICS — January, 1953 Want more information? Use post card on last page. 173

www americanradiohistorv com



174

CYCLOHM 3700

and CYCLOHM
FRACTIONAL
HORSEPOWER

MOTORS

CYCLOHM 2500

CYCLOHM 2900

EMC 70O

- - - used extensively by the electronics industry - - -

A list of our customers in the
Electronics Industry includes many
leading manufacturers— Philco, RCA,
Federal Tel. & Tel., Collins Radio,
Magnecord, Hazeltine Labs, Presto Tape
Recording Co., and many more.

Yes, EMC and CYCLOHM fractional h. p.

Universal and Direct Current
1/1000 to 1/2 h.p.
Shaded Pole 1/2000 to 1/15 h.p.

Induction types 1/1400 to 1/4 h.p.

mgtors are used by leading companies for

hundreds of applications. If you have an

application for fractional h. p. motors,
check with us on your requirements.
Write today for our catalog or
better yet, ask to see a Howard
representative.

HOWARD INDUSTRIES, INC. RACINE,

DIVISIONS: HEM@ELECTM MOTOR CORP.
G cycLonm MoToR

vs Il HOWARD

CORP.

Want more information? Use post card on last page.
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ELECTRONS AT WORK (continued)

e
LINE
20-28v
]
]
] |
i
|
Y .

FIG. 4—Heater of the thermal relay
placed in series with the cathode heater
circuit

T

P-}

v

-——-m——-

voltage variations. If the normally
closed contacts of a thermal relay
are connected so that, on opening,
they interrupt the voltage applied
to the heater of the relay, then
these contacts will supply to the

| relay heater a pulsating potential

of constant integrated heating
value, regardless of voltage. As
the voltage is increased, the propor-
tion of ON time to OFF time is auto-
matically reduced to compensate.
The relay heater receives a pulsat-
ing potential with a heating effect
equivalent to that of a continuous
potential equal to its critical volt-
age setting. Any cathode heaters
connected across the thermal relay
heater will also receive this pulsat-
ing potential of constant heating
effect regardless of supply voltage.

In actual operation, a resistor is
usually connected across the relay

| contacts so that the potential is

periodically reduced rather than
completely interrupted but the net
effect is the same. Figure 2 illus-
trates a circuit frequently used to
produce a pulsating potential as de-
scribed. It may be preferable to
place the regulating contacts and
resistor in the primary circuit of a
transformer with the relay heater
in the secondary, as shown in Fig. 3.

The heater of the thermal relay
is sometimes placed in series with
the cathode heater circuit as shown
in Fig. 4. The result is to produce
the effect of a constant current
through the chain of heaters rather

LINE

95 !|35V 52 %
K g

FIG. 5—Circuit for reducing interference
caused by the opening and closing of
the relay contacts

LOAD
6.3V
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METAL-CERAMIC
COMBINATIONS

Open new fields of design

New flexibility
in production planning

New usefulness of
ceramic parts

Opportunities for
product improvement.

METALLIZED CERAMIC CASES WITH METALLIZED END SEALS FOR HERMETIC
SEALING OF RESISTORS, CAPACITORS, CHOKES AND OTHER COMPONENTS

lllustrated are a few of the

many AlSiMag Metal-Ceramic combinations
& and metallized ceramics currently produced.
; Our broad experience and rapid progress in these fields
may enable us to help you solve a design, performance or
& production problem. If you will outline your problem

our engineers will make recommendations without

ﬁ cost or obligation. ; \\

59ST YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N J., Mitchell 2-8159 ® PHILADELPHIA, 1649 North Broad St., Stevenson 4.2823
SOUTHWEST: John A. Green Co., 4815 Oriole Drive, Dallas 9, Dizxan 9918 ® NEW ENGLAND, 1374 Massachusetts Ave., Combridge, Mass., Kirklond 7-4498
LOS ANGELES, 5603 North Huntington Drive, Capitol 1-9114 @ CHICAGO, 228 North LaSalle St., Central 6-1721 @ ST, LOUIS, 1123 Washington Ave., Garfield 4959
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Are

you
breaking
the
Sound
Barrier ?

The amplifying stages of your equipment
may be generously designed with plenty
of inverse feedback and the electrical
characteristics may be 99.99% perfect, but
the transition from electrical to acoustic
energy may present a serious barrier.
LECTRONA speakers, incorporating many
special design features, will enable you to
penetrate this sound barrier with high
efficiency and minimum distortion. A wide
range of models is available for radio

STANDARD TYPE C. 6104

requirements and other special techni Diameter 61" Speech coil impedance, 3 ohms
q P ical Flux densityzlo,OOOIines persq.cm.  at 400 cycles.
applications Pealk power handling capacity Frequency response chosen to
: (speech and music) 4 watts. suit requirements.

Other models are available in this diameter, with alternative values
of flux density and power handling capacity.

LECTRONA LOUDSPEAKERS

Designed a n Manufactured by

A C O U STI C PR ODUCTS LI M1 TED
STONEFIELD WAY, VICTORIA ROAD, S. RUISLIP, MIDDX., ENGLAND  PHONE: RUISLIP 6093/4

SALES: EDSTONE LIMITED
15, BUCKINGHAM PALACE GARDENS, LONDON, SW I, ENGLAND PHONE: SLOANE 0621
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FOR BETTER ELECTRICAL INSULATION
TUBINGS AND SLEEVINGS

Name your insulation problem . . . there is a BH
Tubing or Sleeving to solve it. Whether you're con-
cerned with excessive current loads, vibration, ex-
tremes in temperatures, fungus resistance, or what . . .
let us help you. Send us the facts on your require-
ments, voltages and temperatures encountered. We'll
make our reccommendations and send you production

ing : ss Dept. E-1
BH “1151” SILICONE RUBBER testing samples. Address Dep

FIBERGLAS TUBING AND SLEEVING Bentley, Harris Manufacturing Co., Conshohocken, Pa.

A revolutionary Fiberglas Class H (inorganic) in-
sulation suitable for continuous operation through
a temperature range of —90°F. to 400°F. No di-
electric loss through handling, bending or opera-
tional stresses. Won't craze or crack when used
to cover bent wire. No deterioration at high spot
temperatures of 500°F. for 4 hours. Grades H-A-1
through H-C-2.

BH 649 FIBERGLAS TUBINGS AND SLEEVINGS
A superior insulation which retains its rated di-
electric strength after rough handling and severe
abrasion. Flexibility and other physical properties

unaffected after 1500 hours at 105°C., as well as 33
standard tests for NEMA Classes B-A-1, B-B-1 o
and B-C-1. FOR HIGH
AND LOW
TEMPERATURES

BH EXTRA FLEXIBLE FIBERGLAS SLEEVING

Comparable to single saturated (B-C-3) sleevings f.-
but completely flexible, even after exposure to heat
aging, since no hardening varnish is used. Non-
fraying because of patented treatment of the basic
braid.

BH SPECIAL TREATED FIBERGLAS SLEEVING
An unsaturated sleeving for temperature applica-
tions up to 1200°F. Patented process retards ravel-
ing without the use of impregnants or binders.

FOR PUSHBACK WITHOUT

BREAKDOWN

BEN-HAR SPECIAL TREATED FIBERGLAS TUBING
Grades A-1 and B-1, meets normal operating and
baking temperatures without stiffening or cracking.
Will not fray or split in handling.

()im

FOR QUICKER ASSEMBLING

BH GRADE C-3 SILICONE FIBERGLAS SLEEVING N
Non-raveling and non-combustible. Working tem- el 213 (017 al
peratures range from 400°F. to —-85°F. It is INSTALLATION
moisture-proof with high leakage resistance.

sBH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “Fiberglas’ is Reg. TM of Owens-Corning Fiberglas Corp.
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presents

TRIMPOT

TRADE DMARK

. potentiometer, is easily and
¥ accurately adjusted. The slotted
' shaft is self-locking, and settings
!' are maintained during severe
& shock, acceleration and vibration.
.aj‘-? The TRIMPOT is easily mounted
/ singly or in stacked assemblies.
Superior electrical characteristics
are achieved through use of
precious metal contacts and
windings of exceptional
temperature coefficient.
BOURNS designs and manu-
factures other potentiometer
instruments which measure such
physical variables as gage pres-
sure, differential pressure, altitude
and acceleration.

/ OURNS LABORATORIES

6135 Magnolia Ave., Riverside, California
Technical Bulletins on request, Dept. 112

Want more information? Use post card on last page.
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& 2 l An adjustable sub-miniatuce
- & i potentiometer for precise gan
V| control and circuit trimming
F: . or balancing
{ BOURNS TRIMPOT, a
- ] revolutionary wire-wound

| replaced with a choke.

ELECTRONS AT WORK (continucd)

) [y
t |
r ]
¢ ]
| i
I ]
LINE
22-30v —
) 18v
! ;
! i
! i
‘ |
Y ¥

FIG. 6 Circuit incorporating a relay
with two separate heater windings

than that of « constant potential
across then.

In order to reduce the amount of
heat that has to be dissipated at the
upper end of the range, the resistor
across the contacts in IFig, 3 may be
The same is
true for Fig. 2 if the supply is a-c.

Due to the resis.or shunting the
thermal relay contacts, the inter-
ference caused by the opening and
closing of this contact is usually not
serious,  In cases where it is still
found objectionable and where the
usual type of line filter is not suf-
ficiently effective, the interference
can be further reduced by the cir-
cuit shown in Fig. 5.

In choosing circuit values for
regulation of this kind, the supply
voltage must be such that when it
is at its minimum value it can pro-
duce the heater voltage desired, for
the thermal relay can only reduce
the supply voltage by interrupting
it. It cannot increase it. The
dropping resistor across the relay
contacts must be such that at the
highest supply voltage and with the
smallest connected load, it will drop
the heater voltage sufficiently. The
thermal relay cannot produce a
greater reduction in this voltage
than that resulting from holding its
contacts open continuously.

The thermal relay regulator
offers the important advantage of
being independent of frequency.
In addition, it is small and light
and has high efficiency.

An even wider, but as yet largely
unexplored field is opened up by the
availability of relays with tapped
heater windings or with two sepa-
rate heater windings. Just one cir-
cuit using such a relay is shown in
Fig. 6. This circuit is similar to
Fig. 1 with the addition of a second
heater winding of much lower re-
sistance connected in series with
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KENYON
TRANSFORMERS
FOR

JAN Applications
Radar
Broadcast
Atomic Energy Equipment
Special Machinery
Automatic Controls

Experimental Laboratories

ELECTRONICS — January, 1953

TRANSFORMERS

FOR STANDARD AND SPECIAL
APPLICATIONS '

For more than 25 years, Kenyon has led the field in producing premium
quality transformers. These rugged units are (1) engineered to specific
requirements (2) manufactured for long, trouble-free operation (3) meet all

Army-Navy specifications.

Write for details

KENYON TRANSFORMER C€O., Inc.
840 Barry Street, New York 59, N. Y.

Want more information? Use post card on last page. 179

www americanradiohistorv com



oo/t —

Your best future is with

WESTINGHOUSE

in Baltimore

The Westinghouse 296-million dollar expansion
program has produced exceptional career oppor-
tunities in the Electronics Division, and in the new
Air Arm Division in suburban Baltimore, housed
in a modern new plant adjacent to Friendship
International Airport.

Immediate openings are available for those
trained in any of the Engineering sciences.
Graduates in Electrical, Mechanical, Aeronautical,
Industrial, and Sales Engineering, as well as
Physicists, Mathematicians, Business Administra-

tion graduates. Electronic Technicians and others

with related training, are invited to inquire about
the attractive openings available.

Challenging, absorbing assignments are offered
both at the plant and in the field on such projects
as Guided Missiles, Automatic Pilots, Computors,

and other advanced electronic products.

To insure your future, Westinghouse provides
leading employe benefits, graduate study oppor-
tunities, employe scholarships, relocation ex-
penses. In addition to unlimited ground-floor
growth opportunities depending only on indi-
vidual initiative and ability.

Send resume of qualifications to:

Manager, Industrial Relations, Dept. M

WESTINGHOUSE ELECTRIC CORPORATION

41 HOPKINS PLACE, BALTIMORE, MD.

Those employed at their highest skill in
a defense industry should not apply.

180
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wWwWw americanradiohistorv com

January, 1953 — ELECTRONICS



Purchasing EQuIsToN
Agents o

ke
TAYLOR VULCANIZED FIBRE
ecause...

U zz, minat®
e a p?‘ e
R it
which ©
rap
he @@ ° g
. s
S‘X“PS’
color
In the meet 2
. n
sporting good's ,,.hekee‘
)
o w‘\\-
industry . . . o ginc®
Tough, shock-resistant, resilient. .. Anc 3
b
these are the characteristics that make ficau© 15 equ

Taylor Vulcanized Fibre ideal in the Sew‘ce
manufacture of football helmets and pads,
bascball protectors and golf club faces.
Why not fit this versatile material into
your purchasing picture?

This comprebensive 24-page book-
let literally brings the entire
Taylor Organization to your
Siugertips ... tells i words and
pictures how the many Taylor
Laminated Plastics are made

. shows you how you can use
these basic materials to make
your product better, at lower
cost. Write today for a copy of
Booklet El.

S\I\NCE 189\

TAYLOR FIBRE CO.
‘a\“‘ NORRISTOWN, PA.* LA VERNE, CALIF.

S M‘“A‘Eo .
VULCANIZED FIBRE « TAYLOR INSULATION P‘As“cs PHENOL, SILICONE & MELAMINE LAMINATES « FABRICATED PARTS
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ELECTRO-STABILG

of\ f/ICKERS RECTIFIERS

Assures

In-Service Dependability. ..
Consistent Quality!

In the Vickers-developed forming process {where the invisible rectifying
barrier “heart of a rectifier cell” is created) ... Vickers Selenium Rectifier
performance factors are stabilized ... cells actually “pre-stressed” to
guarantee rated performance—with long life. Forming time and rate...
current and voltage ... humidity and temperature are automatically con-
trolled by the cells themselves to assure ideal forming (without forced
forming—or less than complete forming). Such precise cell control guards
against overheating or leakage—weaknesses often found in improperly

formed rectifiers.

more reasons why VICKERS
makes a better rectifier:

® Precision-matched cells prevent overload-
overheating.

® Hydraulic assembly equipment assures
mechanical strength and dimension.

® Rectifiers shock and vibration tested to
military specifications.

® 255 tests and inspections guard quality
from start to finish.

Write for Bulletin 3000. Vickers engineering service is available without obligation.

ICKERS ELECTRIC DIVISION

|

ELECTRONS AT WORK (continued)

the relay contacts. The relay con-
tacts remain closed up to 22 v input
and are permanently open above 30
v. Between 22 and 30 v input, the
contacts will alternately open and
close with an ON to OFF ratio that
will maintain the equivalent of 193 v
across the load. The circuit of Fig.
6 gives the same type of regulation
as the circuits in Fig. 2 and 3 ex-
cept that the change in watts in
the relay while flashing is less than
one half as great and the flashing
consequently substantially slower.
For the same rate of flashing as
obtained with the circuits of Fig. 2
and 3, the thermal capacity of the
relay heater can be reduced and the
warm-up period correspondingly
shortened. The output voltage will
vary somewhat with a change in
load. The two resistors as well as
the auxiliary heater winding must
be properly matched to the lsad for
best results.

Slide Rule Computes Radio
Refractive Index of Air

By STANLEY WEINTRAUB

National Bureau of Standards
Boulder, Colorado

STUDIES of 'tropospheric radio prop-
agation often require computing
the refractive index of air from
meteorological parameters. Com-
putation becomes extremely tedious
in making a climatic study of re-
fraction (bending of ray paths)
that requires computation of refrac-
tive indices from meteorological
radiosonde ascents.

This has led to the development
of numerous devices designed to
facilitate computation’, most of
which are of low precision or lim-
ited usefulness. A slide rule method
of computing N, where N =
(n — 1) 10° n being the refractive
index, has been developed by the
National Bureau of Standards. This
method attains a precision of +0.5
N-units under almost any condi-
tions likely to be encountered in the
troposphere, while being less tedi-
ous than other comparable methods
now in use,

Details below are carried out
with pressure in millibars, temper-

VICKERS Tnc, ature in deg C and relative humid-
A UNIT OF THE SPERRY CORPORATION ity as the parameters. The method

1801 LOCUST STREET e SAINT LOUIS, MISSOURI

is equally applicable when other

182 Want more information? Use post card on last page.
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WHICH PILOT LIGHT
DO YOU NEED?

ACTUAL S12¢

Cat. #613529-211

THE BIG ONE

This Pilot Light Assembly was first
made to accommodate the S-11 lamp
and was intended for use in the
cabs of great diesel locomotives.

This BIG one

Dialco HAS THE COMPLETE LINE OF
INDICATOR and PANEL LIGHTS “

\ this LITTLE one
THE LITTLE ONE

The miniaturization program on defense products required the
development of this sub-miniature light. It is used
on communication equipment and aircraft.
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts.

W@ to suit your own special conditions and
requirements will be sent promptly
/ and without cost. Just outline your needs.
Let our engineering department assist

B in selecting the right lamp and the best
R IH s e pilot light for YOU.

Write for the Dialco HANDBOOK of PILOT LIGHTS

Foremost Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600

© 1952
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PROBLEM:

Manufacture of a Thermopile Calibrated to

Measure Heat Exchange Over a Large Area.

SOLUTION:
General Plate Provided the Solution with Copper
Edge Bonded to Constantan...a Composite Metal.

The American Society of Heating and Ventilating En-
gineers, developing a calorimeter for the measurement
of heat exchange between the human body and its sur-
roundings, was faced with the problem of obtaining
material for large area thermojunctions.

The heat flow meters used in this calorimeter had to
possess characteristics such as uniformity of response of
similar meters, stability of calibration and ability to in-
tegrate heat flow over the entire area of the meter. A
principal factor in their performance was the thermopile
material used.

General Plate satisfied these thermopile material re-
quirements with a composite metal — copper edge
bonded to constantan and rolled to .002" thick..

No matter what your metal problem, it will pay you to
consult with General Plate. Their vast experience in
bonding precious metals to base merals, or base to base
metals can overcome your problems — often reduce costs.

Want morc information? Usc post card on lost page.

General Plate products include . .. precious metals clad
to base metals, base metals clad to base metals, silver
brazing alloys, electrical contacts, buttons and rivets,
TRUFLEX® thermostat metals, ALCUPLATE®, plati-
num fabrication and refining, #720 manganese age-
hardenable-alloy. Write for General Plate’s latest catalog.

Have You a Composite Metal Problem?
General Plate can solve it for you

e T

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

31 FOREST STREET, ATTLEBORO, MASS.

wWwWwW_americanradiohistorv com
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“ZERO”’ PHASE SHIFT

COMPUTER REFERENCE VOLTAGE
TRANSFORMERS

INDUCTANCE MEASUREMENT — Any op-
erating condition can be simulated in the
range of C-1000V A.C. and 0-5 Amps.
D.C.

DEVELOPMENT OF AUDIO TRANSFORMERS
~ All characteristics of audio transformers
in the range of .01 cycle to 10 Meguacycle
can be measured and evaluated.

LESS THAN 0.1 MILLIRADIAN PHASE SHIFT
+.02% ACCURACY OF VOLTAGE RATIOS

A radical new approach to the design and manu-

facture of precision transformers makes it possible I (e (1T D e 5

. . low as 15 micro watts in the range of 20¢
to have calculable minimum errors. fo 200 K.C. can be measured and amo-

. lyzed and ible improvem Fected.

The actual measurement of phase shift and yresanapes provements efiects
voltage ratio is in complete agreement with the
calculation to lowest value that measurement is

possible.

MIL-T-27 TRANSFORMERS

TOROIDAL TRANSFORMERS VIDEO TRANSFORMERS

INSTRUMENT TRANSFORMERS INPUT-INTERSTAGE-OUTPUT SULSE TRANSFORMER DESIGN — The cut

PULSE TRANSFORMERS POWER TRANSFORMERS :::S:YOTG::I’;’: :r:':;'f‘::l""ir?:;sinb(:z:
MAGNETIC AMPLIFIERS L:rl?izlx‘:nt'pplanled by the use of special

TRANSFORMERS INC.

532 NORTH STREET ENDICOTT, NEW YORK

ﬁ"
=y
Lo Telephonp ENDICOIT B-1801

STATIC ELECTROMAGNETIC DEVICES
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he Least Expensive

... Most Effective
Mountings You Can Buy!

LORD, %W:’

The use of Lord Mountings and Bonded-Rubber
Parts in cvery ficld of automotive transportation re-
sults in longer service life and greater economy of
opcration. And as a bonus . . . Lord Mountings
improve operator and passenger comfort. Hundreds
of Designers and Engincers of transportation equip-
ment have consulted profitably with Lord Engineers
for expericnced and field-proved advice in isolating
shock and vibration. They draw from over 27,000
Lord Vibration-Control Mountings designed to meet
specific requirements.

If you manufacture any of the following trans-

portation equipment or supply component parts or
assemblies, Lord Engineering can help you:
Railway Cars and Locomotives . . . Trucks and Buses . . .
Airframes and Aircraft Engines . . . Earthmoving, Farm
and Road Machines . . . Air Compressors . . . Air Condi-
tioners . . . Engine Generator Sets . . . Communication and
Signal Equipment.

Lord Mountings are protecting the performance of
many more transportation units.

FIELD ENGINEERING OFFICES —

DALLAS, TEXAS
413 Fidelity Union
Life Building

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave.

LORD MANUFACTURING COMPANY +* ERIE, PA.

e = : Sead: 'g}d'rz(éhﬁ' ﬁr
(LOR 7 y
@ \rmnnfnou Coytnot

BURBANK, CALIFORNIA
233 South Third Street

PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO
725 Widener Building 410 West First Street

ERIE, PENNSYLVANIA
1635 West 12th Street

186 Want more information? Use post card on last page.
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ELECTRONS AT WORK (continued)

units are used, such as millimeters
or inches of mercury for pressure,
deg F for temperature, and water
vapor pressure, absolute humidity
or dew point for humidity. The
mixing ratio can also be utilized,
but with somewhat less conven-
ience.

Radio refractive index may be
expressed with sufficient accuracy
by the formula®
e
2]

P 4 373% 10 "

7
where N = (n — 1)10° »n being the
refractive index; p, total pressure
in mb; e, water vapor pressure in
mb; T is the temperature in deg K,
equal to 273 + t, where ¢ is in deg
C.

The present method of computa-
tion employs two separate slide
rules, one for each term in the
formula. However, it is possible to
use two sides of a standard slide
rule.

The slide rule illustrated in Fig.
1, used to compute the term 77.6
p/T, is a standard 20-inch type
with C, D, CF and DF scales modi-

N =776

n

FIG. 1—Slide rules for the radio refrac-
tive index of air (A) for term 77.6 p/T
and (B) for second term

fied by attaching a paper scale with
rubber cement. This does not im-
pair the slide rule for other pur-
poses. The paper scale serves to
relabel the graduations on the CF
scale without obscuring them, so
weather data in deg C is set up on
the slide in deg K without the
tedium of a formal conversion.
For example, the interval 273 . ..
283 is labeled by the new scale as
0...10 deg. By using all four
scales, C, D, CF and DF, the setting
and reading is confined to a small
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<« ¥~ MARINE TRANSMITTERS
g5 AMATEUR TRANSMITTERS
: MOBILE TRANSMITTERS
S
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= ,';ii SERV

FROM dc amplifier to VHF services, the remark-
able RCA-6146 beam power tube is setting a
record for circuit versatility attained by few other
tubes. Power sensitivity is high, regardless of plate
voltage—or frequency. Small size offers wider
latitude for compact equipment. Low cost con-
tributes to genuine economy in circuit design—
without sacrificing efliciency.

In class C rf service (ICAS) at 600 volts, a single
RCA-6146 unmodulated can handle an input of 90
watts at frequencies as high as 60 Mc...and 60 watts
at 175 Mc with a plate voltage of 400 volts. In class
AB, (ICAS) two 6146’s can deliver up to 120 watts

DEO MODULATORS %

o AMPLIFIERS

vely versal’"e

RCA-6146, actual size!

of audio . . . and in class AB,, 130 watts. Triode-
connected, two 6146’s will deliver 19 watts of power!

RCA-6146 is designed for all general services call-
ing for a 6.3-volt heater. Where tubes with 26.5-volt
heaters are required, as in aircraft applications, RCA
can supply Type 6139 . .. similar in all other charac-
teristics to the 6146.

For technical data, write RCA, Commercial
Engineering, Section 42AR, Harrison, N. J. Or
call your nearest RCA Field Office.

FIELD OFFICES:

(EAST) Humboldt 5-3900, 415 S. 5th St., Harrison, N. J.
(MIDWEST) Whitehall 4.29Q0, 589 E. Illinois St., Chicago, III.
(WEST) Madison 9-3671, 420 S, San Pedro St., Los Angeles, Cal.

IN PRODUCT 1MPROVEMENT RCA“"“ STANDs st

RADIO CORPORATION of AMERICA

ELECTRON TUBES
®

HARRISON. N. J.

Want more information? Use post card on last page.

www americanradiohistorv com



NDUSTRY RZPORT ||

YOU’RE ALWAYS
IN THE MIDST
OF THE MARKET

electronics




PACKAGED POWER FOR SELLING

12 REGULAR MONTHLY ISSUES QF ELECTRONICS

and

THE ELECTRONICS MID-JUNE BUYERS' GUIDE

There's a big year ahead for manufacturers of elec-
tronic components, equipments and materials. But that
big year will also bring big, tough competition. Now
is the time to make definite plans, both sales and adver-
tising-wise, that will see your company on the top of its
market. In making those plans, don’t feel that your
present customers and prospects are all yours — tied up
in a neat bundle for you — loyalty like that just doesn’t
exist. And don't forget the new customers — brand new
ones never heard of before, that are entering the field

There's no bunk in those billions for 1953. They are
actual fact and add up to more than 5Y% billion. That's
a lot of dollars and many factors play a part in building
it up in the major classifications of military and con-
sumer expenditures. Industry’s increasing use of elec-

Most manufacturers, by the very nature of their prod-
ucts, recognize ELECTRONICS as their most effective
sales medium, and for years have consistently utilized
its sales pages. The advertisers in ELECTRONICS in
reality constitute the Who's Who of the industry. But,
due to the tremendous technological advances in elec-
tronics, many new and strange products enter its sales

Plan NOW for these 13 sales-producing issves in your '53 ad-budget

in large numbers for its amazing promise of profits.
You have got to keep after them, both new and old,
telling them your product story month after month. There
are many ways to do that in this so-called electronics
business — but the best, most economical, most effec-
tive, most 