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The Complete Line of TC Capacitors

AMC piscaps

- 760 | 860 ‘

790 890

10- 20 MMF B a:
30- 69 70- 85 MMF 86-115 MMF

30- 5 57- 62 63-100

28- 56 57. 68 69-110

31- 68 69- 75 76-140

31- 75 76- 9 91-130

31- 75 76-100 101-150

41- 80 81-120 121200 201-240
69-150 151-180 181-300 301-350
121-200 201-250 251.330 331-560
151-200 201-275 276-470 471-560

T Temperature coefficients up to N-5200
ovailable on speciol order.

SPECIFICATIONS
POWER FACTOR: Over 10 MMF less thon .19, ot 1 Type C Discaprs are available in a wide
megacycle. Under 10 MMF less thon .2% ot | range of capacities and temperature coeffi-

megacycle.
WORKING VOLTAGE: 1000 v.D.C.
TEST VOLTAGE (FLASH): 1750 V.D.C.
COPDING: Copacity, tolerance and TC stamped on disc.
INSULATION: Durez phencliz-vacuum waxed.

cients and the millions used over the years

prove them Lo be the ideal replacement for

tubular ceramic and mica capacitors.
Their smaller size, greater stability, and

INITIAL LEAKAGE RESISTANCE: Guaranteed higher greater mechanical strength are features
than 7500 megohms. that leading manufacturers of electrical and
AFTER HUMIDITY LEAKAGE RESISTANCE: Guar- electronic products have found advanta-
anteed higher than 1000 regohms. geous. Rated at 1000 working volts, Type C

LEADS: No. 22 tinned copper (.026 dia.).
TOLERANCES: +5% 410% +20% volt capacitors.

These capacitors conform to the RTMA specificotion for 1f vour Ticats | infed ¢
Class 1 ceramic condensers. i Youniapphcations,inolve,prin el

! . . =
The capacity of these condensers will not change | cuits, Type C Discaps are available with

under veltage.

Discars cost ng more than ordinary 600

plug in leads.

DISCAP RADIO MATERIALS CORPORATION
CERAMIC GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Iil.
CAPACITORS

Two RMC Plants Devoted Exclusively to Ceramic Capacitors
FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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T aing,

STRENGTH. High compressive, flexural and
tensile strengths.

STABILITY. Successfully withstand radiation
bombardments and elevated temperatures
without producing contaminants.

HARDNESS. Extremely hard, ? on Mohs’ scale.
Resist wear and abrasion of most known
materials.

UNIFORMITY. Manufactured under the most
rigid standards of Quality Control. Shipped
within your tolerance spread.

RUGGEDNESS. Resist mechanical shock, vi-
bration and high ambient or operating tem-
peratures.

CHEMICAL INERTNESS. Will not rust, corrode
or deteriorate with time.

PRECISION TOLERANCES. Can be fabricated
to extremely close tolerances on dimensions.
Parts as thin as .009 are practical in pro-
duction quantities,

SURFACE FINISHES. Surfaces may be ground
or polished to 10 micro-inches RMS or better.
HEAT SHOCK RESISTANCE. Not affected by
elevated temperatures. Withstand repeated
hot-cold shock.

THERMAL CONDUCTIVITY. Dissipate heat by
rapid thermal conduction.

SUPERIOR ELECTRICAL CHARACTERISTICS.
Markedly superior electrical characteristics
even at extremely high frequencies and ele-
vated temperatures.

THE ANSWER TO YOUR PRODUCTION PROBLEMS MAY BE ALSIMAG ALUMINA CERAMICS!
Why not investigate? Send us a blueprint or sketch along with details of your operating
procedure, for complete details. Special Alumina Bulletin on Request.

ssthvear | SAIMIEIRICAIN LAWVA | cHat1aN00GA 5, TENNESSEE

OF CERAMIC A Subsidiary of
LEADERSHIP Minnesota Mining and Manufacturing Company
C ORPORATION "
Branch offices in these cities (see your local telephone directory): Cambridge, Mass. ° Chicago, Ill. * Cleveland, Ohio * Dallas:-Houston, Texas *

Indianapolis, Ind. * los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * 5t. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y, * Tulsa,
Okla. Canada: irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, ltd., P. O. 8ox 757, tondon, Ontario. All other export:
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y.
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Facts and Figures Round-Up

April, 1956
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Employment
Statistics at right were taken from
“Trends in the Employment of Col-
lege and University Graduates in
Business and Industry—1956,” the
results of a survey of 168 well-
known business and industrial con-
cerns, undertaken by Northwestern

University, Evanston, I11.

Occupational Specialties
of Physicists
From the article, “American Physicists
in the Current Quarter Century,” by

Marsh White, in the Jan. 1956 issue of
‘‘Physi¢s Taday.'’

Thseretal Poyucs.

Average Starting Salaries for College Men

REE

E
§ Phsupoadu

EFGETVE RS

3552884888

Number $300 $301 $326 $351 $376 $401 $426 Average Start-
Companies or to to to to to and ing Salary
Field Reporling less $325 $350 $375 54_00‘ $425 over 1956 1955
Engineering 106 0 3 3 13 53 28 6 $394 $371
Accounting 87 5 10 27 28 12 5 0 $352 $339
Sales 80 [} 12 22 16 19 4 1 $358 $339
Gen. Bus. Trainees 80 8 13 26 20 1 2 0 $348  $337
Other Fields 31 1 3 5 7 11 2 2 $374 $362
Average Starting Salary All Fields $366 $349
Bottom of Range and Top of Range in Starting Salaries
No. Companies Average Boltom Average Top Average
Field Reporting of Range of Range Spﬂq
Engineering 101 $378 $423 $45
Accounting 84 $338 $383 $45
Sales 74 $341 $376 $35
Gen. Bus. Trainees 80 $331 $370 $39
Dept. of Defense Expenditures. Major $2
production and procurement (billions ' ELECTRONICS AND
of dollars). From the Dept. of Defense, COMMUNICATIONS
Monthly Report on Status of Funds by
Budget Category, 30 Nov. 1955.
— — . .
GUIDED_MISSILES ——
ﬁ | CUMULATIVE
ket |
] M/
P T N

FY 1956 FY 1956
GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in Feb. 1956.
Accelerometers .. ... ... ... .. 287,980 Gyro Compass Systems ...... 101,179 Radio Interference Measuring
Acluators . .. ... ... .. ... .. 188,172 Gyros, Rate . .............. 118,080 SetS ... e 201,375
Amplifiers ... ... ... .. 701,916 Handsets ................. 33,010 Rodio Sets ... ........_ .... 127,765
Antenna Systems ... ....... 12,399,069 Headsets ............ 113,710 Receivers, Radio ... ......... 590,720
Batteries ... ....... . .. .. . 811,042 Indicators . ........._ ... .. 420,773 Receiver-Transmitters ... .. ... 1,401,778
Cable . ...... ... . ... .. 1,308,059 Intercom Systems .......... 47,629 Recorders . ................ 123,853
Capacitors . ... ... ... ... 75,000 Kits, Avionic Modifications .... 6,817,032 Relays ...... . ..., ... 244,780
Communication Equipment . ... 29,249 Klystrons . ... ... ... ....... 5,647,950 Resistors ................. 131,920
Connectors .. . ............ 90,796 Loudspeakers ... ........... 86,855 Sirobotachometers ... ... . ... 53,219
Controls . . ... ... ......... 25,844 Magnetic Tape ............ 90,432 Switches . ................ 84,825
Dota Reproducers . .. ... .. ... 154,000 Microphones . .. ... ... .. ... 93,150 Synchros ................. 87,500
Direction Finders ... ........ 238,640 Motor-Generators ... ... .... 448,524 TACAN Facilities . .......... 32,017
Drives, Tuning .......... . .. 146,000 Motors . .................. 65,167 Telemetering Ground Stations . . 106,517
Filiers, Bandpass ... . 34,183 Navigation Systems ......... 1,974,099 Test Sets . ................ 703,209
Fire Control Systems _ ... . . . . 10,000,000 Oscilloscopes . .. .. .. ... ... 108,783 Transformers . .. ... ... . ..., 29,675
Frequency Meters .. ... .. ... 147,657 Plotters, Digital ...... ... .. 25,419 Transmitters . ... ... ... 3,227,813
Generators . .. ... ... ...... 1,135,773 Power Supplies . ... ... ... .. 138,063 Tubes, Electron ............ 4,339,517
Generators, Signal ......... 1,120,801 Radar Sets . .. ............. 1,091,737 Waveguides .. ... ......... 32,938

TELE-TECH & ELECTRONIC INDUSTRIES + April 1956
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SCIENCE AND ENGINEERING

AT LOCKIIEED MISSILE SYSTEMS DIVISION

Charles W. Goedecke,
Elecironic Design Group
Engineer, Enterson M. Hoy:,
Elecitronic Research Specialist,
and George L. Larse, head
of Electronic Systems
Development in the Flight
Test Electronics Department,
discuss importan! aspecis

of new electronic command
decoding devices for

missile guidance sysiems.

MISSILE ELECTRONICS

DATA TRANSMISSION LINKS SYSTEMS AND COMPONENTS

Command guidance involving the development and
application of radio frequency components, video
amplifiers, pulse circuitry, decoding and control devices,

Automatic data processing equipment involving analog-
to-digital conversion circuitry; electronic and magnetic
storage components; pulse and timing circuitry
of all types.

Data transmission and telemetry involving development
and application of antennas, transducers, FM oscillators,
VHF transmitters and receivers.

Those possessing keen interest in both systems and

component development are invited to write.

The advancement of missile systems technology

can be measured to a great extent by increasing demands
imposed on the ability of electronic systems and
coniponents engineers.

Electronic problems encountered in hypersonic flight,
particularly at high ambient temperatures, require creative
efforts and coordination of a high order from engineers

in fields of radar, guidance, telemetry and instrumentation.

New developments at Lockheed Missile Systems Division
offer a wide variety of assignments in the following fields:

/ /
___4’/‘/‘&/ MISSILE SYSTEMS DIVISION research and engineering staff

LOCKHEED AIRCRAFT CORPORATION VAN NUYS: :CALIFORNIA

\I\I\I\IW.HI’T]QI’I(‘,HI’]I’H! ‘IO\ 1STOTV COTIT
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—in Sylvania “Gold-Brand” subminiatures’

— =L

Button FHeader

—builds 1in extra reliability and versatility

Sylvania
“donut-ridge"
button header

Ordinary
buHon header

Here's a simple reliability test you can make
vourself to demonstrate important advantages
of Sylvania’s *‘donut-ridge’’ button header.
When you hend the tube leads as shown,
ordinary headers will flake, chip, or crack : but
leads bend cleanly around the ‘“‘donut-ridge”’
header in Sylvania **Gold-Brand®’ subniin-
iatures,

v SYLVANIA

LIGHTING - RADIO -

TELE-TECH & ELECTRONIC INDUSTRIES *« April 1956

TELEVISION -

The “poNuT-RIDGE” is an original Syl-
vania refinement in button header design:
you’ll find it on all Sylvania T-3 premium
subminiature tubes. By preventing sharp
angle bends in the leads the “donut-ridge”
eliminates header cracking and chipping
—leads can be clipped short for tight
component spacing.

These reliability “extras’™ are added to
the basic advantages of button header de-
sign. Greater protection against mechan-
ical shock and vibration; wider lead
spacing to retard electrolysis for more
stable operation at high temperatures;
heavier leads and less lead fatigue; more
rigid seating in socket applications; these
are just a few of the benefits the button

wwWw americanradiohistorv com

ELECTRONICS -

headerhasoverpressed stemconstruction.

And only the button header accommo-
dates eight external leads which make
possible the twin triode with separate
cathode connections. Pioncered by Syl-
vania, the twin triode broadens subminia-
ture application and provides greater
versatility in subminiature circuit design.

Standardize your reliable equipment
designs with Sylvania “Gold-Brand”” sub-
miniatures. There's a ““donut-ridge™ but-
ton header type to meet ail your
subminiature needs and Sylvania offers
you the most complete line. 39 types are
detailed in the ‘“‘Sylvania Gold-Brand
Subminiatures” brochure. Write for it.
Address department D40P,

SYLVANIA ELECTRIC PRODUCTS Inc.
1740 Broadway, New York 19, N. Y.
In Cynada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

ATOMIC ENERGY

For preduct information, use inquiry card on last page. 5
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Here's the storage tube bright
enough for direct viewing in *
a sun-lit cockpit . . . by several (’-?
persons in a normally lighted =3
room or a projection display \&

of four feetl With one control Q

knob, operator can set display 4

for any persistence desired . .. @

from a few thousandths of a A

second to several minutes, All & b
information can be erased in- l\%

stantly by merely pressing a
button! ‘

1 SR AR R
L0 A RN N N ST

AV ENGRRER SO RN
HERaUE RAERT

53%

PUBLISHER, CALDWELL-CLEMENTS, INC.
1 480 Lexington Ave., N.Y.C.
M. CLEMENTS President & Publisher
HOWARD A. REED
V.P. & General Sales Manager |
JOHN J. BORGH! V.P. & Treasurer |

Another Farnsworth

achievement . . .

TELE-TECH a y
ELECTRONIC g/ /
INDUSTRIES' VS8

MARKET #57‘“ i
| AT A GLANCE &55.6808
MANUFACTURING 11 1
wiomotion EQuip. v
_:“::r:c E'Vo'ﬁnv =]
i Avianics
Color Television
—Calor Televnion

One of many complex elec-

tronic products developed, de-

signed. and produced for

C
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Governmanl
Guided Missiies
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Military Elec’s .

| mobile .
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backed by over a quarter of

a century of continuous suc-

-

A
defense and industry . . ’)ﬂ
-
%
Lo
<

cess and leadership in the field

L LLL Ll L LT
2777 7T T T T
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of electronics,

Chart shows how this month’s cir-
culation of 27,000 is concentrated
among top-level engineers in the
I principal buying power groups of

the electronic industries
Member BPA

!
for complete details on the IATRON storage fube, write I a2 ELECL‘:?&;CO:::DUSTRIES

Published annually as an integral

FARNSWORTH ELECTRONICS COMPANY - FORT WAYNE, INDIANA | section of the June issue

a division of International Telephone and Telegraph Corporation

6 For product information, use inquiry tard on last page. TELE-TECH & ELECTRONIC INDUSTRIES °* April 1956
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tape =
Burroughs B | M AG ol Magnetie

set new standards for uniformity!

e Burroughs is experienced in both the manufacture and

application of cores.

¢ Burroughs has specialized on o specific range of

core materials, sizes, and performance characteristics.

¢ Burroughs has developed improved core manu-

facturing and testing techniques.

Available in quantity or in sample lots, For information

write to Dept. M,

Corporation

! B Burroughs

Buroug’hs'

ELECTRONIC
INSTRUMENTS
DIVISION
1209 Vine Street, Philadelphia 7, Pa.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product infoermation, use inquiry card on last page. 7
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A COMPLETE LINE OF

SPRAGUE ELECTRIC COMPANY -« 233 MARSHALL ST. « NORTH ADAMS, MASS.

x’;q’:“ Jan

DEPENDABLE ENCAPSULATED RESISTORS

PERMASEAL

For applications requiring accurate resist-
ance values at 85C and 125C operating
temperatures—in units of truly small phys-
ical size—select the precise resistor you
want from one of the 46 standard Perma-
seal designs in tab or axial lead styles.
Winding forms, resistance wire and em-
bedding material are matched and inte-
grated, resulting in long term stability at
rated wattage over the operating tempera-
ture range. The embedding material is a

For product information, use inquiry cord on last page.

PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS

special plastic that extends protection well
beyond the severe humidity resistance
specifications of MIL-R-93A and Pro-
posed MIL-R-9444 (USAF).

These high-accuracy units are available
in close resistance tolerances down to
2 0.1%. They are carefully and properly
aged by a special Sprague process so
that they maintain their accuracy
within the limits set by the most
stringent military specifications.

FOR COMPLETE DATA

)

WRITE FOR COPY
OF SPRAGUE
ENGINEERING
BULLETIN NO. 122A

TELE-TECH & ELECTRONIC INDUSTRIES °* April 1956
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Broadcasters Hail
Colo. Court Decision

The action of the Colorado Su-
preme Court last month in amend-
ing existing laws to permit radio
and TV coverage of courtroom pro-
ceedings was hailed by NARTB
pres., Harold E. Fellows, as a “his-
toric landmark in broadcasters’
efforts to achieve equal access in
covering public proceedings.”

The decision upset Canon 35 of
the American Bar Assn., which
held that radio and TV broadcasting
per se detracts from the dignity and
decorum of court proceedings. Six
days of testimony were heard, and
a trial “TV coverage” was held to
determine to what extent broadcast-
ing interfered with the proceedings.
The éxceptionally favorable opinion
of the presiding judge was a large
factor in the decision.

With this break in what had been
solid opposition to the intrusion of
broadcasters into courtroom pro-
ceedings, broadcasters see hope of
other states following suit, leading
to a new, enlarged field of radio-TV
reporting.

Longest Chain Radar
Tracks Guided Missiles

Missiles fired at the Air Force’s
Florida Guided Missile Range are
being tracked by the world’s largest
chain radar system, a string of 21
units installed on the eight islands
scattered along the 1800-mi. route.

The radar system is a safety
measure to prevent damage result-
ing from uncontrolled missiles.
When the radar indicates that the
missile is not following its course,
or that it is behaving erratically,
the safety officer at the launching
site pushes a control which explodes
the missile.

Designed and built by Reeves In-
strument Corp., subsidiary of Dy-
namics Corp. of America, at a cost
of $10,000,000, the system is report-
edly the first chain radar capable of
long-range continuous and uninter-
rupted tracking. Bearing informa-
tion flashed back to the launching
site near Coco Beach, Fla. is re-
portedly accurate to within 0.02°.

Physicist in Delco Radio Div.'s Semiconductor Lab
is shown studying the growth of a large ger-
manivm crystal. In 5 hrs. the crystal will be
11 in. long, 1Y% in. thick, and worth $3,000

Evropean Computer Center

Europe’s first large-scale general
purpose computing center will be es-
tablished in Frankfurt/Main, Ger-
many late this year by the Reming-
ton Rand International Div. of
Sperry Rand Corp. The same serv-
ice will be offered to European cus-
tomers as is presently available at
the Univac Computing Centers in
L.A. and N.Y.C.

‘iHoat Camera’’ Seen Aid
To Electronic Reliability

A unique heat camera demon-
strated last month by Baird Assoc.
of Cambridge, Mass. may prove a
great boon to electronic reliability.
Called the “Evaporograph,” the de-
vice provides a color picture in
which the various hues indicate dif-
ferent degrees of heat.

As applied to electronic egquip-
ment, the device could, for instance,
give an immediate indication of the
heat at the cathode of an electron
tube, or when focused on an elec-
tronic chassis, could show the points
of maximum heat dissipation.

Principle of operation is in the
fact that objects give off infrared
radiation in proportion to their heat.
The object to be analyzed is focused
through a lens system on an oil film.
The oil evaporates away from point
to point at rates varying with the
amount of radiation received at
each point. Seen in reflected light,
these differences in oil film thick-
ness appear as different colors, like
oil films on water.

=

MORE NEWS
on page 10

NEW MILITARY FIELD TV

Shown in action is the new 55-lb. remote telecasting unit developed for the Army by Signal Corps
Engineering labs. Completely self-contained, the unit will transmit up to 4, ml. Power is supplied
by rechargeable 5-cell silver zinc batteries. Camera weighs 8 Ibs.,, and includes 4 lenses, including
wide ungle and telephoto. Soldier at left is providing uudio report over handie-talkie phene.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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AMONG IMPORTANT
ACTIVITIES AT HUGHES
1S A PROGRAM INVOCLVING
COMPREHENSIVE
TESTING AND EVALUATION
IN CONNECTION WITH
HUGHES-DEVELOPED
RADAR FIRE CONTROL
AND NAVIGATION SYSTEMS
FOR LATEST TYPE
MILITARY ALL-WEATHER
INTERCEPTCORS.

A

FEm
T

System
Test
Engineers

SCIENTIFIC STAFF RELATIONS

Convair F-102
ali-weather interceptor,

There is need on our Staff for qualified
engineers who thoroughly understand
this field of operation, and who have
sufficient analytical and theoretical
ability to define needed tests; outline
test specifications; assess data derived
from such tests, and present an evalu-
ation of performance in report form.

Engineers who qualify in this area should
have 1 a basic interest in the systent concept
and over-all operation of test procedures;
2 experience in operation, Maintenance,
“debrigging,” development, and evalia-
tion testing of electronic systems, and
knowledge of laboratory and flight test
procedures and equipment; 3 under-
standing of basic circuit applications at all
Srequencies; 4 initiative to secure sup-
porting information from obscure sources,

Hughes

RESEARCH AND

DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

43 Million TV Sets
Shipped In Decade

Over 43 million television sets
have been shipped to dealers during
the years 1946 through 1955, accord-
ing to cumulative figures compiled
by RETMA.

The following table shows the set
shipments by states for the ten-year
period.

State Total
Alabama 491,112
Arizona 162,939
Arkansas 263,744
California 3,751,730
Colorado 285,780
Connecticut 741,694
Delaware 126,270
District of Columbia 415,633
Florida 811,860
Georgia 725,159
Idaho 103,156
Illinois 2,903,079
Indiana 1,231,889
Iowa 677,992
Kansas 406,098
Kentucky 550,994
Louisiana 544,931
Maine 227,943
Maryland 733,480
Massachusetts 1,657,906
Michigan 1,993,345
Minnesota 701,332
Mississippi 217,669
Missouri 1,115,971
Montana 62,753
Nebraska 346,967
Nevada 30,280
New Hampshire 148,548
New Jersey 1,895,545
New Mexico 91,234
New York 5,432,487
North Carolina 749,069
North Dakota 85,969
Ohio 2,988,373
Oklahoma 518,303
Oregon 307,674
Pennsylvania 3,596,248
Rhode Island 266,323
South Carolina 324,288
South Dakota 80,028
Tennessee 611,834
Texas 1,766,884
Utah 185,206
Vermont 75,692
Virginia 694,830
Washington 617,574
West Virginia 380,700
Wisconsin 892,509
Wyoming 22,997
U. S. TOTAL 43,014,021
Alaska 12,986
Hawaii 72,789
GRAND TOTAL 43,099,796
' MORE NEWS
on page 14
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PORTRAIT OF RELIABILITY
7 HUGHES SILICON JUNCTION DIODES

Unretouched photomicrograph of the junction

region of a standard Hughes Silicon Junction Diode.

Sil

{
Parent / / 1|III'I,I hm-lridiu:\

icon Crystal o ) Spring Contact

Rectifying Regrown  Aluminum
Junction Region Button

RELIABILITY YOU CAN SEE

In this cross section {madc from a standard, non-selected pro-
duction specimen), renowned Hughes quality is clearly visible.
(A) The platinum-iridium whisker makes firm, positive contact
with the aluminum button. {1)) The rectifying junction is clean,
sharp, and straight. (E) The parent silicon crystal is free from
strain-induced cracks, fissures or blemishes around the junction.
Such meticulous workmanship gives microscopic evidence that,
in scmiconductors, HUGHES QUALITY micans HIGHEST QUALITY.

*Characteristics rated at 25° C and at 150°C.
Ambient operating range, —80°C to +200°C.

Actual size

1
i
|
© 1956, H.A.C. |

-

** Dimensions, diode glass body: 0.265-inch by o.105-inch, maximon.
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All Hughes Silicon Junction Diodes arc pack-
aged in the famnous onc-picce, fusion-sealed
glass body developed at Hughes. This con-
StrUCtIon 1 IMPErvious to Moisturc—ensurcs
clectrical and mechanical stabiality. do, when
your circuitry involves high tcmperature or
high back resistance requirements, be sure to
specify Hughes Silicon Junction Diodes. Avail-
able now, at lower prices, in nine different
standard and several special types. And, as
always, they are Firse Of All... For
RELIABILITY!

FEATURES:
High Temperature Operation*
Extremely High Back Resistance
Very Sharp Back Voltage Breakdown
Excellent Forward Conductance
Subminiature Size**
Exceptionally Stable Characteristics

For descriptive product information, please write :
HUGHES

—Ho——

SEMICONDUCTORS
HUGHES PRODUCTS

International Airport Station
Los Angeles 45, California

For product information, use inquiry card on last page. 1
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an Ampex  can keep your
accountant  happy too!

it can cost less per hour
than any other recorder

you can buy

A few cents per hour is all it costs in
the long run . . . because year after year
an Ampex continues to perform
within original specifications (18,000
known hours of service in one actual
instance). Inevitably it requires fewer
adjustments and parts replacements
than machines of lesser quality.

And because an Ampex is the recorder
that everyvone wants, it maintains

the highest percentage of its original
value. For lasting economy, buy

the best — buy Ampex.

For further information, write Dept. U.2290

SIGNATURE
PERFECTION

IN

SOUND CORPORATION

934 Charter Street, Redwood City, California

www americanradiohistorv com
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CAN MHLM DO THIS?

Many times we have been asked if Ampli-Film Dielectric can be
curved. We had anticipated applications in which Ampli-Film
would be made in shapes other than flat . . .

(d
Yes, FILM can be formed
in unusual shapes

The size and shape of some electronic gear require that components
be manufactured in unusual shapes. Dielectrics must, in turn, be
formed to fit. Ampli-Film meets the requirement. The curved

Capitron® Wafer Capacitor pictured is an example. A truly remark-

able versatility in a dielectric.

(A
F ' LM the all-purpose dielectric, is insoluble, incom-
pressible and inert ... undergoes no distortion from heat or pressure . . . can be
bonded by adhesives . . . is free from pinholes and flaws . . . is easy to handle

and fabricate.

AIRCRAFT-MARINE PRODUCTS, INC.

Chemicals and Dielectrics Division * 155 Park Street, Elizabethtown, Pa.

A-MP of Canada, Ltd,, Torento, Conada « Aircraft-Marine Praducts (G.B.) Ltd., London, England
A-MP-—Holland N.V., "s-Hertogenbosch, Holland e Societe A-MP de Fronce, Courbevoie, Seine, France

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry cord on last page. 13
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As We

-

New lightweight, “personal™ TV receiver

New CRT, Semiconductors
Key To Compact TV Design

A new short-neck 8%-in. picture
tube, and a liberal use of double
purpose tubes and semiconductors
are the significant design features in
the light-weight portable TV re-
ceiver introduced to the market last
month by RCA Victor.

The new 8DP4, designed especially
for this application, has a 90° deflec-
tion angle, and electrostatic focusing,
and is 1034 in. long. The short length
permits overall dimensions of the
receiver of 12% x 9% x 10} in.

The new chassis contains 10 tubes
plus the kinescope, 4 crystals, 1 tube
rectifier and a double selenium rec-
tifier. Seven of the 10 tubes are
double purpose tubes.

A V-type disappearing rod an-
tenna is built in as part of the metal
cabinet, and provision is also made
for an external antenna. Total
weight of the receiver is 22 Ibs. with-~
out the stand. Price is $125.

Shockley Semiconductor
Lab. Set Up At Beckmann

A new laboratory, headed by Dr.
William Shockley and bearing his
name, has been established at Stan-
ford, Calif. by Beckman Instruments
Inc. to develop and produce transis-
tors and other semiconductor de-
vices.

Dr. Shockley 1left his position
as Director of Transistor Physics at
Bell Labs to assume leadership of
this new laboratory.

Nucleus of the new research team
at the lab. consists of four prominent
scientists, G. Smoot Horsley, for-
merly of Motorola and Bell Labs;
Leo B. Valdes, formerly with
Pacidific Semiconductors Inc.; Wm.,
W. Happ, formerly of Raytheon; and
R. V. Jones, until recently at the
Univ. of California.

14

Go To Press .

. « (Continued)

Closed-Circuit TV System
Installed in Idaho Schools

The nation’s first demonstration of
a completely ‘“televised” public
school system, held in Pocatello,
Idaho last month, saw Gov. Robert
E. Smylie of Idaho conduct a class
in political science at Idaho State
College which was witnessed simul-
taneously over TV by youngsters in
11 different elementary schools.

In addition to being connected to
the district schools the college is also
connected directly into Pocatello’s
community antenna system so that
educational programs can be brought
directly into the homes.

The network was financed jointly
by Jerrold Electronics Corp. and
Bannock Cable TV Inc. of Pocatello.

Multiplex Microwave
Electric Utility Link

Multiplexing equipment for what
will be the longest private commer-
cial microwave communication sys-
tem in Canada will be supplied by
Stromberg-Carlson, division of Gen-
eral Dynamics Corp.

The communication system is be-
ing built for the Quebec Hydro Elec-
tric Commission by the RCA Victor
Co. of Montreal. The multiplexing
equipment is being purchased
through Hackbusch Electronics Ltd.
of Toronto.

Multiplexing equipment gets final fouches

When completed, the system will
extend more than 400 mi., from the
Commission’s headquarters in Mont-
real to its two huge new power de-
velopments on the Bersimis River,
near the Gulf of St. Lawrence. It will
provide more than 30 circuits for
voice communication, teletype, tele-
metering and load frequency control,
providing centralized control over
nearly 2 million horsepower.

Fountain-Pen Dosimeter
Developed For Military

A rugged gamma radiation de-
tector, of fountain-pen size, has been
developed by Bendix Aviation Corp.
for the army and civil defense. Tests
recently completed by the Signal
Corps Engineering Labs indicate

that it is the best personal dosimeter

Soldier takes o quick reading of amount of
gamma rays he absorbed from radicactive source

Known technically as the Radiac-
meter IM-93, the dosimeter will
record radiation up to 600 roentgens.
It can be stored indefinitely without
deterioration, and after an original
charge can be used for years with
infrequent recharge.

Estimated cost of the unit, in
quantity production, is less than $10.

Oscilloscope-Type
Avuto Engine Analyzer

The electronic industries have
come to the aid of the automobile
mechanic with an oscilloscope-type
automobile engine analyzer, a prod-
uct of the Allen B. DuMont Labora-
tories, Inc.

Simultaneous patterns of the be-
havior of each cylinder in an operat-
ing engine may be viewed on the 5
in. crt, heart of the analyzer. The
unit weighs less than 60 lbs. and is
approx. the size of a suitcase.

Each line of information starts at
the instant the points open for firing.
The traces, one below the other in
firing order, begin with the number
one cylinder, and from 4 to 18 cylin-
ders can be accommodated.

Nearly all ignition troubles in-
cluding fouled, misfiring, open or
shorted sparkplugs; defective coils,
condensers, wiring and switches; and
worn distributor cam and shaft
bearing can be detected by the in-
strument.

) o

MORE NEWS
on page 16
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%
"N RELIABILITY

Dependable performance is a quarter-century tradition at Motorola—
the world’s largest exclusive manufacturer of electronic equipment.
Under subcontract to Convair, Motorola engineered for reliability, and
is now producing the guidance equipment for the Navy's new

all-weather anti-aircraft missile, the ‘“Terrier”.

Positions open to qualified Engineers and Physicists

' MOTOROLA

COMMUNICATIONS & ELECTRONICS DIVISION
National Defense Department

2710 N. CLYBOURN AVE.. CHICAGO, ILL,s Laboratories: Phoenix, Arizona and Riverside, Callfornia

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 Fer product information, use inquiry card on last page. 15
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CLEVELITE”

THE PHENOLIC TUBING OF QUALITY

Low moisture absorption . . . Dimensional stability
... High dielectric strength . . . Low loss . . . Great

physical strength . . . Good machinability.

This combination of Clevelite’s “Built-in-Quality”
provides that extra protection for better product
performance.

Minimize rejects and inspection costs . . . for Quality
of material and workmanship . . . specify Clevelite

. the economical tubing!

FAST DEPENDABLE SERVICE

Write for your copy of our latest CLEVELITE brochure!
Why pay more? For good quality . . . call CLEVELAND!

*Reg. U. S. Pat. Off.

THE

CLEVELAND CONTAINER

COMPANY
6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:
CHICACO ¢ DETROIT « MEMPHIS » PLYMOUTH. WIS. » OCOENSBURG. N.Y. « JAMESBURG, N.1. + LOS ANGELES

ABRASIVE DIVISION ot CLEVELAND, OHIO

Cleveland Conlainer Caneda, Lid., Prescott and Torenle, Oal.

Representatives:
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE. N. ).
MEW ENGLAND:  R. S. PETTIGREW & CO. 62 LA SALLE RD., WEST HARTFORD, CONN. [/
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE.. CHICAGO 4
WEST COAST: 1RY. M. COCHRANE CO:, 408 S. ALVARADO ST., LOS ANGELES

16 For product informotion, use inquiry cord on lost poge.
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As We Go To Press (Cont.)

New RETMA Standards
List of Crystal Diodes

The Engineering Dept. of RETMA
has announced 7 new recommended
standards.

“The Summary of Registered
Crystal Diodes” was prepared from
registered specifications supplied to
JETEC. Copies are available at $1
each.

ET-108-A—Tube Type Designa-
tions (Principally for Industrial Ap-
plications), 25¢. (Supersedes ET-108
dated June 1947.)

ET-115—Designation System for
Solid-State Devices, 25¢.

REC-135-B—Type  Designations
for Receiver Type Tube Sockets, 80¢.
(Supersedes REC-135-A dated Au-
gust 1952.)

REC-113-D—Vibrators for Auto
Radio, 90¢. (Supersedes REC-113-C
dated Sept. 1954.)

TR-141—Microwave Relay Sys-
tems for Communications, $1.30.

TR-142—Microwave Housing Fa-
cilities, 40¢.

GEN-101-A—Color Coding for
Numerical Values, 50¢. (Supersedes
GEN-101 dated July 1948.)

MARINE RADARS

w oy .

Assembly line ot Bendix-Pacific looks like this
os they swing into production on 57 new Bendix
MR-3 Marine Rodors ordered by U. §, Const Guard
for the service's potrol and rescue vessels

Printed Wiring Glossary

RETMA Engineering Committee
40C, in line with its assignment to
formulate standards for printed wir-
ing, has compiled a glossary of terms
and definitions covering printed wir-
ing and the printing processes.
Copies are available from RETMA
Engineering Dept., 11 W. 42nd St,,
N.Y. 36, N.Y.

)

MORE NEWS
on page 22
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Al temperalures from —335° lo
+200° C, Mallory XT Tantalum
Capacitors matntain stable eapac-
ily, series resisltance and im-
pedance . . . and provide long life.

|._r-n veco - I Y —
IMATLORY | iy

~

E':EL
s

Mallory Tantalum Capacitors

New Mounting Designed
for heavy shock and vibration

e AN
o 0

Mallory XT tantalum capacitors are now
available in a design which will withstand
severe shock and vibration. A flatted
neck with 14-20 threads fits through a
keyed slot in the chassis...is held in
place by a lock washer and hex nut.
Assembly takes only seconds . . . requires
no strap or other hardware. This design
is supplied in a variety of ratings, with
cases up to 214" in height. Write for
information.

Serving Industry with These Products:

Electramechanical—Resistors ¢ Switches =« Television Tuners « Vibrotors
Elecirochemical —Capacitors + Rectifiers + Mercury Batteries
Metallurgical—Contacts « Speciol Metals and Ceromics + Welding Materials

Parts distributors in all major cities stock Mallory
standard components for your convenience.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

lead 1n long, stable life at extreme temperatures

HEN YOU design [or extreme temperatures ., . . in military

\W electronic equipment, miniaturized apparatus and the

like . . . be sure to choose capacitors that you know will meet
severe conditions.

Specily Mallory XT tantalum capacitors . . . proved by test
and field usage to give consistently long, stable service across
an extremely wide temperature range. Pioneered by Mallory,
these units embody design and production techniques devel-
oped during twelve years of research and manufacturing in
the high temperature capacitor field.

Standard X'T’s cover the range from —55° C to +175°
When specified, they can be supplied rated for continuous
operation at 200° C. A complete selection of capacitance and
voltage values is available.

Representative performance data, based on sampling tests
representing hundreds of thousands of capacitors, is now
available on Mallory tantalum capacitors. To see for your-
self the specifications which these units can be relied upon to
meet, write today for our latest Technical Bulletin.

Expect more...get more from

— o

PR.MALLORY & CQ.Inc.

ALLOR

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

For product information, use Inguiry card on last page. 17
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Let's look at it this way —What features should

an instrument incorporate to make your job The New PRD
easier, help prevent costly mistakes? Take the ‘

case of the new PRD Klystron Power Supply. KLYSTRON
Should we incorporate a sawtooth rather than POWER

a sine wave modulation? It’s easicr to put in a
sine wave. However, a sawtooth has the definite
advantage of climinating phasing and blanking
problems when the frequency response of a trans-
mission device is to be studied. So, in goes the
sawtooth. It’s casy enough to get hold of some
sinc wave modulation which can be apphed
through the external modulation input.

As for preventing mistakes— consider switching
from cw to square wave modulation. Suppose you

forget to readjust the reflector voltage . . . Sure,
you'll catch the mistake later, but time is lost. HERE’S WHAT THE TYPE 809
The new PRD Klystron Power Supply has an CAN DO FOR YOU —

electronic clamping circuit which locks the top R P bo el A Aedion

of the square wave to the previously chosen voltage klystrons—up to 600 V. beam

reflector voltage. No readjustments to think supply

about, no mistakes. . . !
» Has electronic readjustment cf

- reflector voltage -when changing from
Want to modulate with pulses—use thc external cw to square wave modulation — no

input. The rise time degradation of your pulses errors due to forgetfulness

q S i !
will be less than .1 microsecond S xS Taiare Toe ) ST dian

Another point, good regulation! Here's an provision for external modulation for

3 pulses
example: a *=10% line change or any load _ -
change will cause a reflector voltage change of * Affords exceptional stability znd
only =0.1% regulation at modest cost
' e Pri .00 F.0.B. Yo
Compare . . . chonces are that you'll send frice oo U ek BB ERRNOR
in your order for the PRD Type 809, too. {Available from stock. Call

or write for new Bulletin.)

Midwest Soles Office:

1 SOUTH NORTHWEST HIGHWAY,
FARK RIDGE, ILL. —TAlcot 3-3174
Western Soles Office:

737-41, SUITE 7, NO. SEWARD ST.
HOLLYWOOD 38, CAL.—HO-5-5287

& DEVELOPMENT CO., INC.

202 TILLARY STREET, BROOKLYN 1, NEW YORK
Telephone: ULster 2-6800

18 For product information, use inquiry cord on last page.
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for EVERY sound recording need and EVERY recording budget!

PLASTIC-BASE AUDIOTAPE, on 1'%-mil cellulose acetate,
meets the most exacling requirements of the professional,
educational and home recordist to excellent advantage, providing
unsurpassed recording quality al minimum cost. This is the standard
Audiotape, which has already been sold in billions of feet. Series 51,

in the red and black box.

AUDIOTAPE ON 114-MIL MYLAR* is a premium-quality
- tape that provides the utmost in mechanical strength and
immunity 1o extremes of temperature and humidity. Assures freedom
from breaking or stretching under siresses of super-fast rewind,
instant stops and starts or poorly adjusted clutches. Will not dry
ont or embrittle with age, even under.unfavorable storage conditions,

Series 71, in the green box. * Du Pont Lade Mark for polrester film

TYPE LR AUDIOTAPE on 1-mil “Mylar” gives you 50% more

recording and playback time — eliminates reel changes and
permits uninterrupted recording of program material that exceeds
conventional reel capacity by up to 50%. The 1-mil “Mylar” base
is actually stronger at high humidity than the standard 1%-mil
plastic base, assuring long tape life even under unfavorable condi-
lions of use or storage. Serics 61, in the dlack and red box.

PLASTIC-BASE LR AUDIOTAPE provides 50% more recording
- and playback time per reel, on a low-cost 1-mil cellulose
acetate base. Hence it affords maximum economy for extended-play

applications where high mechanical strength is not required. Series
41, in the blue box.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

SUPER-THIN AUDIOTAPE on Y.-mil “Mylar” gives you twice
as much recording time per reel as standard plastic base
tape. 1200 ft on a 5" reel, 2400 ft on a 7" reel. Suitable for extended
play applications where 1ape tension is not excessive. Series 31, in
the yellow box.
* X X

These five types of Audiotape differ only.in Lase material, tape
thickness and footage per reel. Whatever type best meets your
particular requirements, you can be sure that there’s no finer
recording tape made anywhere, at any price. That’s because
there’s only one Audiotape quality — the very finest that can
be produced. Its fidelity of reproduction and consistent, uni-
form quality have made it the first choice of critical professional
recordists the world over. Now amateur and home recordists
can get this same professional-quality Audiotape at no extra
cest. There’s no need 1o go elsewhere or accept substitutes, You
can meet ¢/l your requirements with genuine Audiotape, For
the complete story on all 5 types, ask your Dealer for a copy
of the new, 5-color Audiotape Bulletin No. 250. Or write to
Audio Devices, Inc., Dept. T.

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
IN HOLLYWOOD: 1006 N. Fairfax Ave. * |N CHICAGO: 6571 N. Olmsted Ave.
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables **ARLAB'*

For product information, use inquiry card on last page. 19
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WESTINGHOUSE
2-AMP GERMANIUM
POWER TRANSISTORS

High Current Gawn—
Mawntained ot

Large Collector Currents

New Westinghouse XD-5081 transistor is
characterized by high current gain through-
out its operating range. Distortion is cut to
a minimum.

THERMAL DISSIPATION. Large copper base
provides an ample heat dissipating area.

LONG LIFE — RELIABLE OPERATION. Her-
metically sealed in glass and metal to
exclude moisture, prevent atmospheric
contamination.

TYPICAL APPLICATION. Ideally suited for
audio output stages and switching appli-
cations.

Performance data on the XD-5081:
Large signal curvent gain . . . 70 at Ic=1 ampere;
55 at I¢ =2 amperes

Large signal frequency cutoff -
(common emitter) .. .>10 k¢

Maximum voltage (Vee) .. . 35 volts
Maximum current (Ic} . . . 2 amperes

Saturation characteristic (Vce)
.. .<Ivolt at I¢ =1 ampere

Thermal drop . .. 3.5°C per watt from junction to
case
Maximum junction temperature ... 100°C

Sample quantities are available immedi-
ately. Contact your nearest Westinghouse WESTINGHOUSE XD 5081 GERMANIUM TRANSISTOR

g

district sales office or write, Westinghouse £
Electric Corporation, 3 Gateway Center, £
P. O. Box 868, Pittsburgh 30, Pennsylvania. g
J:00002 g WESTINGHOUSE XD 5081
S
you cAN BE SURE...iIF 15 R
k\“GHQ E 40 A Y
[ ] h :: c o 5 " williny -~
eStl ng Ouse =0 z 3N s 5 USUAL TRANSISTOR
10 ~ P o GAIN CURVES
2 SRR P Gl
| ¥~ el

2 4. 6 @ 10 12 14 Lo 18 20 22 24 26
Liwrt_;_gl‘l.‘i_CTOR CU!lﬁT — AMPERES

20 For product informalion, use Inquiry cord on [ast page, TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1956
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trical-measuring equipment.

A low-cost instrument of high performance for the measure-
ment of extremely small d-¢ voltages, currents and charges has
not been hitherto available. As if not enough, this device is also
a completely self-contained megohmmeter with provision for
measuring higher resistances than possible with many instru-
ments specializing in this measurement. Qutput jacks, at the
rear, permit use as a scnsitive d-c amplifier to drive 1-ma or

The G-R Type 1230-A D-C Amplifier and Electrometer rep-
resents a new and important contribution to the field of elec-

.’I‘
5-ma recording equipment such as the Esterline Angus Re- -
QROUND
corders. A
Superior performance is obtained through a carefully %

thought-out design. An clectrometer tube is used in the first of
three direct-coupled stages to keep grid current effects truly
negligible. The stringent stability requirements necessary for an
instrument such as this are met through use of excellent supply
regulation, insulation of the highest quality, shock mounting,
wire-wound resistors at all critical locations, and aging of both
in short, through adherence to the
high standards of engineering and manufacture which have
come to be expected of the General Radio Company.

The Type 1230-A Amplifier and Electrometer has many ap-
plications in industrial-process control and in physical and
chemical resecarch, in addition to its obvious uses in the elec-
tronics laboratory. The instrument may be used: to operate
from strain gauges; to indicate or record time-current curves of
capacitors under charge or discharge; to record life tests on
vacuum tubes and other components; to measure semi-conduc-
tor resistance, piezo-electric potentials, electrostatic fields, ph
indications, contact potentials, grid currents in tubes, and insu-
lation resistance of motors, generators and appliances; and,
in general, to measure any physical or chemical reaction where

tubes and components . . .

K.

a d-c¢ voltage or current proportional to the change is available.
This instrument is a truly versatile device . . . one we’re proud
to present, and one every laboratory will want to own.

Six Voltage Ranges: =30 mv, 100 mv, 300 mv, 1v, 3v, and
10v d-c, full scale — accuracy, 2% of full scale on all
five higher ranges, 4% of full scale on lowes! 30-mv
range.

Twenty Current Ranges: from =1 ma to =3 x 10-13 amp
d-c, full scale — accuracy, 3% of full scate from =1 ma
fo =3 x 10-*amp and 109 to =3 x 10-!3 amp.

Sixteen Resistance Ranges: direct reading 300 ki to 10
MM, full scale; 5 x 10142 at smallest meter division
— accuracy, 3% from 3 x 105¢ to 10'°Q and 8% to
10130 — with external 300v batteries in place of the
internal 9v source, resistance range can be extended
to read 6 x 10*®Q at smallest meter division.

Since resistance is easily measured with different volt-
ages applied to the unit under test, voltage coetficients
are readily obtained.

GENERAL RADIO

273 Massachusets Avenue, Cambridge 39, Massachuseiis, U. 5. A.

90 West Street NEW YORK 6

920 S. Michigan Ave. CHICAGO §

TELE-TECH & ELECTRONIC INDUSTRIES = April 1956

8055 13th St Silver Spring, Md. WASHINGTON, D. C.
1150 York Road, Abington, Pa. PHILADELPHIA

Internal Resistance Standards:; 104 and 105 ohm steps ac-

curate to 0.25%; 10%, 107 and 10% ohms accurzte to
197 109,102,105t ohms accurate to 5% and have been
treated to prevent adverse humidity effects. 0 and o
steps also available.
Switch provided for checking higher resistance stand-
ards in terms of more precise 104 and 10% ohm wire-
wound units (makes possible working back to high
basic accuracy over the complete range).

High Input Resistance: determined by setting of resistance
standards switch; 101¢ ohms at “open” position; input
insulation is entirely teflon and siliconized glass, insur-
ing reliable operation under high humidity conditions.

Drift; less than 2 mv per hour after initial warm up.

Temperature, Humidity, Line-Voltage Effects: all negligible.

AMPLIFIERS

Company

FREQUENCY

FREQUENCY
DAPEDANCE

1000 N. Seward St. LOS ANGELES 38

www americanradiohistorv com

ADMITIANCE METERS

COAXLAL ELEMENTS
DISTORTION METERS

APPARATUS

LIGHT METERS
MEGONMMETERS

For product information, use inquiry card on lost page.
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POLARITY |1 ¢

Output: panel meter indicates voltage, current and re-
sistance; output jack provided for connecting recorder
having resistance up to 1500,

Guard Terminals: three terminals in addition to input and
output provide versatility in ground and guard connec-
tions.

Input Switch Disconnects Unknown: without upsetting un-
known or electrometer input circuit.

Power Supply: 105-125v (210-250v). 50-60 cycles.

Useful Accessorles:
Esterline Angus 5-ma or 1-ma Graphic Recorder.

G-R Type 1230-Py Component Shield at $40
provides a fully shielded chamber for meas-
urement of very high
resistance components.

WE SELL DIRECT
Prices are net, FOB Combridge
or West Concord, Mass.

MODULATION meTens SIGHAL GENERATORS

MOTOR CONTROLS SOUND & VIBEATION METERS
NULL DETECTORS
OSCILLATORS

PARTS S ACCESSORIES
POLARISCOPES
PRECISION CaracCITORS
PULSE GENERATORS

STROBSCOPES

TV & BROADCAST MONITORS
U-HeF JMEASURING EQUIPMRENT
UNIT INSTRUMENTS

VARIACS

MEASURING

STANDARDS
BRIDOES V.1 VOLTMETERS
K.L-C DECADES

R-L.C STANDARDS

WAVE ANALYZERS
WAVE FILTERS
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MAR|/ELLO

In addition to the tandem transistor
described on the preceding page MARVELCO
alzo produces the following transistors avail-
able for immediate delivery in commercial
guantities;

TYPE *J"

Audio Frequency Junction Transistor

The Type “J" is designed for use in medium
gain, low-to-medium power applications at
audio or ultrasonic frequencies.

TYPE “'IF"

Intermediate Frequency Junction Transistor
Available for the first time is a transistor
designed for switching speeds and stili pre-
serving high collector dissipation. For use
in medium gain, low-to-medium power appli-
cation at ultrasonic frequencies.

TYPE “*‘HF’’

High Frequency Junction Transistor

Type “HF" is designed for use in medium
gain, low-to-medium power applications in
the high frequency spectrum,

TYPE “JP-1"

Power Transistor

Designed for use in medium gain, intermedi-
ate power amplifier and switching applica-
tions. For maximum efficiency in push-pull
operation, matched pairs may be ordered at
no additional cost.

TYPE “*RF-1"

Junction Type High Frequency “Ham”
Transistor

Designed for use in medium gain, low-to-
medium power applications in the high fre-
quency spectrum.

TYPE “CQ-1"'

Junction Type “Ham" Transistor

Designed for use in medium gain, low-to-
medium power amateur applications at audio
and ultrasonic frequencies.

MARVELCO TRANSISTOR SOCKETS
Socket permits ready interchange of transis-
tors and precludes damage to transistor by
soldering unit into a circuit. Designed for
group mounting permitting space conserva-
tion when a large number of transistors are
to be mounted in final assemblies such as
computer circuitry. Also has high degree of
utility in R&D bench work stage of circuit
design.

TYPE HS

High speed switching transistors having very
rapid rise and power time characteristics.
These units combine high peak current capa-
bility and low saturation potential drop. For
use in computer and flip-flop application.

For complete specification data write to

MAR] /ELLD Electronics Division

NATIONAL AIRCRAFT CORPORATION
3411 Tulare Avenue  »  Burbank, Calif.

22 For product information, use inquiry card on last page.

As We Go To Press (cont)

Color TV Industry Host
To European Study Group

The start of a five-month study of
the world’s color TV systems, which
will ultimately determine the sys-
tem adopted for all Europe began
last month at the United Nations
Bldg. in N.Y. as the American color
TV industry played host to almost
100 radio-TV engineers from 21
European countries, including Po-
land and Czechoslovakia,

The meetings were held under the
aegis of the International Radio
Consultative Committee (CCIR) of
the International Telecommunica-
tions Union, a U.N. specialized ag-
ency. Hosts for the affair were the
NTSC, under the chairmanship of
Dr. W. R. G. Baker, and the US.
State Dept.

At the opening meeting on March
5, top American color TV engineers
described to the visiting group the
steps in the achievement of the
present U.S. color TV standards.
Particular emphasis was laid on the
need for compatibility, which has
guided American developments.

Following the meeting, the group
witnessed numerous demonstrations
of color TV. Sets shown were Ad-
miral, Capehart, DuMont, Emerson,
and Magnavox, using the shadow-
mask tube, a Philco using the
“apple” tube, a G.E. with post-
acceleration tube, and a Hazeltine
projection type color receiver. R.C.A.
was not participating; they held
separate meetings with the CCIR
group later.

At the conclusion of this Amer-
ican tour, the group proceeds to
England, France and the Nether-
lands, where they will witness fur-
ther demonstrations of color tele-
vision. The final color standards will
be drafted at the CCIR meeting in
August, in Warsaw, where it will be
decided whether Europe’s color sys-
tem is to be compatible with present
monochrome standards, or whether
color is to be incompatible, and op-
erated in the UHF bands.

Dr. Balth. van der Pol, CCIR di-
rector, to emphasize the importance
of this study, pointed out that “for-
ward-scatter” techniques are open-
ing up “new possibilities of
connecting different continents by
radio-television links.”

Transistor Tax Relief

RETMA has filed two letters with
the Forand Subcommittee, House
Ways and Means Committee, asking
for consideration of rate reduction
on black and white and color TV

www americanradiohistorv com

“CAT’S EYE"

Pilots will see in the dark with daylight clarity
with this new tube developed by the AF and
Westinghouse. The lube is approx. 1,000 times
more sensitive than the standard TV camera.

sets and other industry products,
and also opposing extension of the
tax to transistors.

The Forand Subcommittee has
voted tax relief for a number of in-
dustries and the RETMA letter on
rate reduction sought to capitalize
on these rate reduction activities and
obtain similar consideration for the
radio and TV industry.

The letter pointed out that in 1954
Congress voted a 509, reduction in
the manufacturers’ excise tax on
practically all home products but
left unchanged the rate applicable
to radios, TV sets and phonographs.
The result is that these items pay
609 of the excise tax on durable
home products although they repre-
sent only 449 of the sales of such
products, RETMA stated.

New Gadget Knocks Out
Co-Channel Interference

An imaginative ex-ham may have
the answer to the co-channel inter-
ference problem that plagues so
many fringe TV areas.

S. D. Wooten, of Memphis, filed a
patent last month on his new “Co-
Phaser” device which cancels out
the unwanted signal by mixing it
with a 180°-reversed version of
itself.

The device is remarkably simple.
A secondary antenna is mounted
below the main receiving antenna
and 180° out of phase. The inter-
fering signal is usually from a di-
rection 180° removed from the sta-
tion desired. The signal from the
secondary antenna and the main an-
tenna are fed into the “Co-Phaser”
and the amplitude of the signal from
the secondary antenna is adjusted so
that it cancels out the interfering
signal.

) _

MORE NEWS
on page 25
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TANDEM
TRANSISTORS!

Housed in a single case, two dc-coupled transistors now open
an entirely new field for the mighty midgets of electronics as
oscillators, multivibrators, flip-flops, switching devices, etc.!
A common-collector transistor stage acts as the input device of a second
transistor to serve as a useful type of dc matching transformer. No extra power
supply is required since the first transistor represents the base leak for its successor.
Now available in limited quantities for laboratories and research.

For complete details on the MT-1 Tandem Transistor write or wire:

MAR|/ELCO Electronics Division

NATIONAL AIRCRAFT CORPORATION

3411 Tulare Avenue, Burbank, California

TELE-TECH & ELECTRONIC INDUSTRIES » April 1956
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KDERS IN
NIATURIZATION
R OVER

VENTY YEARS...

HERMETIC SUB-MINIATURE

MINIATURIZED
TRANSFORMER
COMPONENTS

ltems below and 650 others in our catalog A.

f~
AUDIO UNITS ! o ACT
. L _ HERMETIC
These are the smallest hermetic audios made. , . e Sl Ede
Dimensions...1/2x11/16x29/32 ... Weight.8 0z. 7‘
WG TSNS . UTC standardized filters are for
¥ MIL Pri. Imp.  Sec.Imp, DCin Respanse Max. level , . |
Nor Application Type _6an Onms  PriMA =2 db (Cyc.) dbm low pass, high pass, and band
H-30_ Input to grid TFIALOYY  50° 62,500 0 150-10,000 +13 pass application in both inter- e
#-31  Single plate to single  TF1ALSYY 10,000 30,000 0 300-10,000 +13 i, 3
grid, 3:1 o stage and line impedance de !
#i-32 single plate to line  TF1AL3YY  10,000° 200 3 300-10,000 +13 : s
/-33  Single plate to low  TF1AL3YY 30,000 50 1 30010000  +I5 signs. Thirty four stock values, ”H)‘_ i
H-34 ismpe|da"|c et TF1 100,000 80 5 300-10,000 + 6 et ogferaiice L3715 X .\
) i tol F1A13YY ,00 . -10, A ~
T impedance. 111716 x 15/8 —2:1/2 high _
H-35 Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 chms.

... Weight 69 oz.

H-36  Transistor Interstage  TF1AL5YY 25,000 1,000

5

reroRtucy

300-10,000 +10

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

A
HERMETIC MINIATURE
HI-Q TOROIDS
MQE units provide high Q, excellent stability and

minimum hum pickup in a case only. 1/2 x
1-1/16 x 17/32 . . . weight 1.5 oz.

TYPICAL ITEMS

je No. Inductance DC Max. ,;

JE-1 7 mhy. 135 -

IE-3 20 mhy. 80 ol ! N

{5 50 mhy. 50 ,’ \\

IE-7 100 mhy. 35 o MOE-T _
1E-10 4 hy. 17 — ~=
E-12 9 hy. 12 *® i

;5'15 2.8 hy. 7.2 0 % 5 1 0% 0 1B 202 X0 L WO

AUDIO UNITS

Standard for the industry for 15 yrs., these
units provide 30-20,000 cycle response in a
case 7/8 dia. x 1-3/16 high. Weight 1 oz.

TYPICAL ITEMS

OUNCER (WIDE RANGE)

lo. Agglication  Pri.lmp _ Sec. Imp

1 Mike, pickup or line to 50,200,250, 50,000
1 grid 500/600

4 Single plafe to 1 grid 15,000 60,000

-7 Single plate to 2 grids, 15,000 95,000
D.C. in Pri.

-9 Single plate to line, D.C. 15,000 50, 200/250, 500/600
in Pri.

10 Push pull piates to line 30,000 ohms 50, 200/250, 500/600

i plate to plate
-12 Mixing and matching 50, 200,250 50, 200/250, 500/600

-13_ Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 chms

LET US MINIATURIZE YOUR GEAR.

EAIn RETAIIE ME VAIID NMEERE fam €17EC and DDIFEQ

e ot ot
! !5 — SUB-SUBOUNCER
|
! A emssme| AUDIO UNITS
PP e UTC Subouncer and sub-

subouncer units provide ex- -
ceptional efficiency and frequency range In miniatur

5| d.r wat0 D00 10 30
| L 1 h . .
2 F i I T i size. Constructional details assure maximum relis
b ! et ; i
3 /E// ] i tlnllty. SSO wnits are 7/16 x 3/4 x 43/64 . . . Weigh
¥ § A /50 1b.
i o mum.-c’-:u PR SELomD - MA D,c,
Type Application L_eve! Pri. Imp, in Pri. Sec. ITmp. Pri. Res. Sec. Re¢
*$50-1  input + 4v.U. ggo 0 %‘;’05;880 135 370
S50-Z Interstage /3:1 < 4V.U. 10,000 0-.25 90,000 750 325
*$50-3  Plate to Line +20v.U, ;g.goo 3 200 2600 3
,000 1.5 500
$50-4  Qutput +20v.U. 30,000 1.0 50 2875 4.
§50-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. -
$50-6  Output +20V.U. 100,000 5 60 4700 3.
*SS0-7  Transistor —+10V.U. 20,000 5 800 850
Interstage 30,000 &5 1,200 12
* Impedance ratio is fixed, 1250:1 for $50-1,1:50 for $50-3.
Any impedance between the values shown may be employed.
HERMETIC i F~
[ ]
VARIABLE . 29’ \\
INDUCTORS ” .
wd /| %
_These inductors pro- T [ 1
vide high Q from 50 - 10,000 Ty, ™
cycles with exceptional stability. Wide in- b =
ductance range {10-1) in an extremely PP 30 1o
compact case 25/32 x 1-1/8 x 1-3/16 . . . T
Weight 2 oz. o
TYPICAL ITEMS 2 e T
s |
TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma = e
HVC-1 .002 .006 02 100 v
HVC-3 .011 .040 A1 40 g,
HVC-5 .07 .25 7 20 _ g
HVC-6 2 3 2 15 g,
HVC-10 7.0 25 70 3.5 e
HVC-12 50 150 500 15 =

(] 10
APPLIED VOLTAGE AT OO0 CYQES

UNITED TRANSFORMER COC

150 Varick Street, New York 13, N, Y, * EXPORT DIVISION: 13 E. 40th St., New York 16, N.

.
— e e - CABLES: “ARLABR®
WAMN Americanracioniciory com
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As We Go To Press . . .

GYRO CHECK-OUT

-
-

Sensitlve gyroscopes, heart of new supersonic
pilot for jet planes developed by Minneapolis-
Honeywell, are put through “‘wobble test.” Drift
rate recorded must he less than .35° per minute.

New TV Microwave Gear
For National Convention

The first TV microwave relay
equipment available for commercial
operation in the 12-13 KMC band
has been purchased by Western
Electric for use during the 1956 Re-
publican National Convention in
August,

Ten complete systems, purchased
for the Pacific Tel. and Tel. Co. from
Raytheon Mfg. Co., will feed tele-
vised convention activities from
points in and around San Francisco
to convention HQ at the Cow Palace.

(Continued)

RCA To Announce New
Test Equipment Line

A new line of precision test equip-
ment for industrial and laboratory
applications will be unveiled this
month by RCA. The announcement
will mark the company’s full-scale
entry into the specialized test equip-
ment field.

The instruments, 13 in all, will
feature a high order of accuracy, and
a number of the models reportedly
feature characteristics unique in the
test equipment field.

The line will include: 4 signal
generators, 1 pulse generator, 2 im-
pedance bridges, 2 r-f power meters,
2 null-reading dc voltmeters, a
VTVM and a multimeter.

Improved Accuracy
At WWvV

Improvements in technical radio
broadcast services provided by its
radio stations WWV, Wash, D.C., and
WWVH, Hawaii have been an-
nounced by NBS,

The broadcasts have been in-
creased in accuracy from a part in
90 million to a part in 100 million;
also the broadcast frequencies at
WWYV are now normally held within
plus or minus one part in a billion of
the NBS primary standard of fre-
quency. This is done, if necessary,
by making daily adjustments at
1900 UT.

’

NEW PRODUCTION METHOD

“Ferris  wheel” ar-
roangement of ports
| bins which move up
or down by flip of a
switch is used to speed
assembly of military

vnits ot G-E's plont in
g Utica, N. Y. System
was developed for
specific needs of joh-
lot military efectronics
L assembly work. “Fer-
ris wheel,” with 3,000
bins, occupies 150
sq. ft. of floor space

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1956
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Portable Microwave Relay
Station for the Air Force.

The development of a portable
microwave relay station, including
a 100-ft. magnesium tower, that can
be transported to a site by heli-
copter, and put into operation within
2 hours, has been announced by the
Air Research and Development
Command.

The station fills an Air Force re-
quirement for portable equipment
having a large microwave data han-

Army helicopter lifts microwave station

dling capacity. It is also adaptable
to remote radar set control and use
in GCA systems. Voice communica-
tions can also be transmitted.

All, the equipment, including a
shelter, radio equipment and antenna
mast, with adjustable reflector,
weighs a total of 1100 lbs. The tower
telescopes into a 12-ft. package.

The equipment was developed by
Motorola Inc. in conjunction with
ARDC’s Rome Air Development
Center, Rome, N. Y.

Translator-Cable Link
For Community TV

The Senate Interstate and Foreign
Commerce Committee heard a pro-
posal last month from Milton J.
Shapp, pres. of Jerrold Electronics,
to provide TV in remote commun-
ities through a combined VHF-UHF
translator and coaxial cable system.

The system described would pick
up the TV signals from network TV
stations on large tower-mounted an-
tennas some distance from the com-
munity. The signals would then be
amplified and converted to the un-
used frequencies in the top 14 UHF
bands, and beamed to receiving horn
antennas in the center of town.
There the signals would be recon-
verted to VHF frequencies and dis-
tributed through town over a coaxial
cable system.

The FCC has already proposed
that relatively low-power (10 watt)
translators be used to rebroadcast
programs in 14 UHF channels.

’ MORE NEWS

on page 28
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Construction close-up on new 1282-foot
Truscon Triangular Guyed Tower for
WWTV in Cadillac, Mich.

“Neither snow nor rain nor heat nor gloom of night...”

This part of the inscription on New York’s main post
office might have been written about Truscon® Towers.
And we might add, “nor wind . . .”

It’s a fact, when you specify Truscon you get more than
a tower of steel. You get dependability — peak perform-
ance proved under all weather conditions. You can trust
Truscon’s tall towers. They go up to stay.

W hatever your tower requirements—any height—guyed
or self supporting—tapered or uniform—for AM, FM,
TV or Microwave—Truscon has the experience, skill and
facilities to design and build the tower you need, right,
from the ground up.

For complete information on Truscon Steel Towers,
phone or write any Truscon district office. Or call us direct
at “‘tower headquarters” in Youngstown.

TRUSCON®
TRUSCON STEEL DIVISION

,ima. REPUBLIC STEEL i@:

/Ay W
JRUSCON" 1092 ALBERT STREET » YOUNGSTOWN 1, OHIO
B.U 1L D O N

MARR OF MENIT
ARG Export Depl.: Chrysler Bldg., New York 17, N. Y.

A NAME YOU CAN

WBAP-TV, Fort Worth, Texas
1113 feet tall

26 For product infoermatien, use inquiry card on last page.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

www americanradiohictorv com


www.americanradiohistory.com

FILMAGNETIC

/:uf/bﬂzz/ FEATURE

AVAILABLE FOR FACTORY INSTALLATION
ON ALL NEW OR EXISTING AURICON
OPTICAL SOUND-ON-FILM CAMERAS

T.M
U.S. PAT. OFF.

/b/w%ﬂ//'ﬂ% a '
FILMAG N

Auricon proudly presents “Filmagnetic” High-Fidelity sound-on-film Recording, for
lip-synchronized Talking Pictures and Music of Quality, on 16 mm black and white or color
film pre-striped for magnetic sound before it is exposed to light. “Filmagnetic” sound and
optical picture are recorded Single-System on the same film at the same time! The “Filmagnetic”
Unit, installed at the Factory in any Auricon Camera, can be temporarily removed without the
use of toals, thus providing a choice of High-Fidelity Optical or Magnetic sound-tracks. Your
pre-striped film with magnetic sound lip-synchronized to your picture, passes through the normal
picture-development and is played back on any 16 mm Magnetic Sound Projector, including the
Ampro, B&H, RCA, and others. “Filmagnetic' Outfit complete ... $870.00

PLEASE MAIL COUPON BELOW FOR FREE INFORMATION ..

(FILMAGHN

CTIC PATENTS FCHOING)

“Filmagnetic'’ Twin-Head Camera
Recording Unit, with Record and
Instant-Monitor Magnetic Heads,
which automatically open for easy
threading ... complete with Model
MA-10 Amplifier, $870.00 installed
on any new Auricon Camera at the
Factory. Small extra installation
charge on existing Auricon Cameras.

‘ “Filmagnetic” 3 Input Amplifier,

Model MA-10, with High-Fidelity
Microphone, complete Cables and
Batteries, in a Cowhide-Leather
Carrying Case. Super-portable,
weighs only 7 pounds, carries easily
with shoulder-strap during operation!

‘FILMAGNETIC™ SOUND FOR COLOR OR BLACK & WHITE

S (A LW

WK

;7 GUARANTEE =
&2 Al Auricon Equipment is sold with é j AURICON Diwvision ] D Please send me free information on “Filmagnetic”
; a 30 day money-back guarantce. = ! BERNDT-BACH, INC. | equipment for Auricon Cameras.
-~ - .
g You must be satistied! Z 6926 Romaine Street| Without obligation, please send me cost of installing
= Hollywood 38, California' “Filmagnetic” on my Auricon Model... ... .. Camera.
%ssssxssss«s&\am\\m\m\\s\m\ssss\\ 3 y ’
b ONAME. T B s e 1 e e
e n OB BT b FRM .o e
< LV g ‘
Ay ) e STREET )
‘LM 1 54/“—: o) A 20NE. ..... STATE. ..o e
i u PR £
LINE ﬂ;*:,,:e,g MRiumO4e  suenvee  f . S BB
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As We Go To Press (cCont.)

New E-V Cartridge
Of Lightweight Plastic

Electro-Voice Inc. will soon an-
nounce a new miniaturized ceramic
phone cartridge which could start a
new trend in cartridge design. The
unit, which is encased in a light-
weight plastic cylinder, can report-
edly be manufactured at much less
cost than conventional units.

The cartridge, exceptionally light

Miniaturized ceramic phono cartridge

in weight, has been especially tail-
ored for the replacement market and
comes in four basic cartridges and
three adapter types which report-
edly replace 75% of all cartridges.

The cartridge is a flip-over type
and has 1- and 3-mil non-replace-
able sapphire stylii; diamond stylii
are also available. The output is 1 v.

Electro-Voice’s vice-pres. in charge
of sales, Larry LeKashman, dis-
claimed hi-fidelity performance for
the cartridge but said that its re-
sponse characteristic is comparable
to any other ceramic cartridge on
the market.

BROADCAST EQUIPMENT

A. R. Hopkins, Manager, and V. E. Trouant, Chief
Engineer, of RCA’s Best. and TV Equip. Dept. dis.
cuss new RCA WP-15 Power Supply (lefs] which
reploces five of the eaorlier models (right).

28

Coming Events

A listing of meetings, conferences, shows, etc., occurring during
the period March through October, 1956 that are of
special interest fo electronic engineers

April 2-4: Symposium on Micro-
wave Properties and Applications
of Ferrites, sponsored by Harvard
Univ.,, AF Cambridge Research
Center, and the IRE Prof. Gp. on
Microwave Theory and Tech-
niques, at Harvard University,
Cambridge, Mass. Advance regis-
tration by mail is required.

April 5-6: Special Technical Confer-
ence on Magnetic Amplifiers, co-
sponsored by: AIEE Committee on
Magnetic Amplifiers, IRE PRO.
Group on Industrial Electronics,
ISA Central N.Y. Sec. Hotel Syra-
cuse, Syracuse, N.Y.

April 10-12: Twelfth Annual Meet-
ing and 1956 Metal Powder Show
of the MPA, at the Hotel Cleve-
land, Cleveland, Ohio.

April 11.12: IRE 7th Region Tech-
nical Conference, Salt Lake City,
Utah.

April 13-14: Tenth Annual Spring
Television Conference, sponsored
by Cincinnati Sec., IRE, 1349 E.
McMillan St., Cincinnati, Ohio.

April 15-19; 34th annual convention

of NARTB, Conrad Hilton Hotel,
Chicago, Il

April 17-19: Fourth National Con-
ference on Electromagnetic Re-
lays, Oklahoma Inst. of Tech. Still-
water, Okla.

April 19-20: Spring Assembly Meet-
ing of the Radio Technical Com-
mission for Marine Services, at the
Sheraton Hotel, St. Louis, Mo.

May 10-12: Fourth JETEC General
Conference, at the Hotel Tray-
more, Atlantic City, N. J.

May 14-16: 8th Annual National
Conference on Aeronautical Elec-
tronics, co-sponsored by the Day-
ton Chapter of the IRE, and the
Prof. Gp. on Aeronautical and
Navigational Electronics {IRE), at
the Biltmore Hotel, Dayton, Ohio.

May 21-22: RETMA Symposium on
Reliable Applications of Electron

Tubes, at Irvine Auditorium, Uni-
versity of Pennsylvania, Philadel-
phia, Pa.

May 29-June 2: International Con-
gress on Microwave Tubes, at the
Conservatoire National des Arts
et Metiers, Paris, France.

Aug. 15-17. The National Telemeter-
ing Conference, sponsored jointly
by the IRE, the AIEE, the IAS,
and the ISA, in Los Angeles, Calif.

Aug. 21-24: WESCON Show, Pan
Pacific Auditorium, Los Angeles,
Calif.

Aug. 22-Sept. 1: 23rd Annual (Brit-
ish) National Radio Show, spon-
sored by the Radio and Electronic
Component Manufacturers Feder-
ation, at Earls Court, London,
England.

Sept. 11-12: Second RETMA Con-
ference on Reliable Electrical
Connections, at Irvine Auditorium,
University of Penn., Philadelphia,
Pa.

Sept. 17-21: 11th Annual Instrument-
Automation Conference and Ex-
hibit, sponsored by the ISA, at the
New York Coliseum, New York,
N.Y.

Oct. 1-3: Canadian IRE Convention
and Exposition, in the Automotive
Bldg., Canadian National Exhibi-
tion Pk., Toronto, Canada.

Oct. 9-10: Conference on Com-
puter Applications, sponsored by
Armour Research Foundation of
Illinois Institute of Technology,
Chicago, Il

Abbreviations:

ASTE: American Society of Tool Engineers

AIEE: American Institute of Electrical En-
gineers

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

JETEC: Joint Electron Tube Engineering
Council

MPA: Metal Powder Association

NARTB: Nat'l. Assoc. of Radio and TV
Broadcasters

NACE: National Assoc. Corrosion Engineers

RETMA: Radlo-Electronics-TV Manufactur-
ers Assoc.
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a combination ... for game!

laminated plastics . . . a combination of properties for trouble-shy designers

When a man goes a-hunting for a material for a specific
application, he wants one that satisfies his own combi-
nation of property requirements . . . and is easy to machine.
Synthane laminated plastic is just the material—plenty
of good mechanical, electrical, electronic and chemical
properties... combined with excelleni machining and fab-
ricating characteristics.

Electronic components made of Synthane laminated
plastic combine high dielectric strength with ex-
cellent mechanical and machining properties.
Synthane is strong, light in weight and posses-
ses unusual dimensional stability over a wide
range of operating temperatures. It can be easi-
ly punched, machined and otherwise fabricated ]
to close tolerances. Synthane alse has good ' - .

resistance to heat, moisture, oils and corrosive EASILY MACHINED DIMENSIONAL STABILITY
solutions of many types.

-..send for complete catalog and fabricating data. ESYN[HANE]
ra
Si

SYNTHANE CORPORATION, 1 RIVER ROAD, DAKS, PA.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry card on last page. 29
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COMPARATOR-CHECKED

to insure precision parts

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

_
et

IRON POWDER CORES

to meet your highest requirements

* For QUALTY
S For Dnsronal ACcwacly’

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

wsw 6014

THE ARNOLD [-NGINEERING (;OMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

Write for a copy of Bulletin PC-109 M General Office & Plant: Marengo, llinois
Conai iald ing, control methods, i
o tions: Wpes. sirer. sapgesied use frequencies. DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.
etc. of Arnold iron powder cores. 1.:‘9 Los Angeles: 3450 Wilshi Blvd Boston: 200 Berkeley St
os Angeles: ilshire Blvd. g/ rkeley ‘St.
ADDRESS DEPT. T-64 nggtes 0 s e T W ! &Y
30 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC {NDUSTRIES * April 1956

www americanradiohictorv com


www.americanradiohistory.com

TELE-TECH & ELECTRONIC INDUSTRIES + April 1956

Cpeaking of chain reaction...

Superior color slides,
opaques and 14 mm
film, os well o3
monochrome. o R
b Limited live color in
5 T & - addition to slides,

: epaques, ond

16 mm film,
Unlimited Live Color.

t Your scanner operations at any point you

o
79

Iyol need a source for only monochrome
m, opaques, and slides choose the Monochrome
Multi-Scanner. If you plan color for later on, you
can always convert at minimum expense, At any
time, you can add live color with either the fixed

or portable lizht sources. Here is television broad-
ar al e ine Vinaen " casting equipment tailored to your exact needs!

<amera, a portable light
source for live calor TV
broadcasting. The light
source is a simple,
portable camera assembly
that provides unlimited
live programming at o
cost far helow other eolor
systems. Again, Du Mont
shows the way for simple,
practical television

broadcasting.

Television Transmitter Department
Allen B. Du Mont Laboratories, Inc.
Clifton, New Jersey

www americanradiohistorv com
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BOURNS now offers an
expanded line of

YT A N Te
Hr J"-:f:'if":.‘l | .\J
... T stock models of

sub-miniature potentiometers
to serve many special needs—

at no extra cost!

First there’s the 120 Wirewound TRIMPOT , with features common to all
ather BOURNS TRIMPOTS. It's a 25-turn patentiometer, easily adjusted,
and weighing only 0.1 oz. Rectangular in shape, it fits readily inta mini-
ature electranic circuits. Yau can mount it individually, or stack it campactly
with standard screws. Mountings are interchangeable with those an all

ather TRIMPOTS.

The self-locking shoft halds stable settings under extreme enviranmental
conditions. All parts are corrosion resistant. Every unit is inspected 100%
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu-

tians as low as 0.2%.

Now, to give designers greater latitude, BOURNS has developed and is
manufacturing the follawing standord madels—variatians of the Model 120.

120 TRIMPOT
—Carbon

Infinite resolution is pro-
vided by the carbon ele-
ment, Resistances are
higher, ranging from
20,000 ohms to 1 megohm.

130 TRIMPOT
—Solder Lug

For wiring direct to the
instrument, using solder:
ing iron or dip soldering
techniques. Usable range
of 98%.

132 TRIMR

— Variable Resistor

High resistances—up to
50,000 ohms in a wire-
wound rheostat.

32

209 TwiNPOT
— Dual Poteniiometer
Two outputs electrically
independent, and con-
trolled simultaneously by
one adjustment.

160 TRIMPOT
— High Temperature
Operates at 175°C. High

power rating: 0.6 watt at
50°C.

For product information, use inquiry card on last page.

230 TRiMPOT
— Humidiry-proof
Completely scaled, unit

meets MEL-E-5272A Speci-
tications for humidity.

Write for literature on the BOURNS {RIMPOT line.

/30URIV5 LABORATORIES

General Offices: 6135 Magnolia Ave., Riverside, Calif.
Plants; Riverside, California— Ames, lowa

As We Go To Press (Cont)

Sub-Miniature Transistor
Announced By Philco

A miniaturized PNP audio-fre-
quency transistor, so small that the
amplifier designed around it can be
no larger than an ordinary pencil
eraser, is now in production at
Philco Corp., Phila.

20 of the transistors it on a dime

Engineers at Philco’s Govt. and In-
dustrial Div, actually assembled the
amplifier for demorstration pur-
poses. It has a 70 db gain, or power
gain of 10,000,000, and utilizes a new
direct-coupled circuitry developed
by Philco for computers.

The transistor, an alloy-junction
type, and labeled M-1, is capable of
withstanding 20,000 “G’s” without
change in characteristics. Case is
hermetically sealed metal can.

Push 110° Picture Tube

The U.S. TV industry took a step
toward achieving standardization on
a much-discussed, but still develop-
mental shallow TV Dpicture tube
when a committee of the RETMA
decided to omit from future consid-
eration a projected 120-degree de-
flection tube. Instead, it was decided
to concentrate on a proposed 110-
degree deflection tube with a small
tube neck.

LOW-POWER TV

KHAD-TV, Llareds, Tex., has gone or the air
as one of the first low-power stotions. Here's
a view of the Kay Lab-equipped Installotion

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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New basic fact hook
for Packaging Engineers

——— e e e o L Sty e Sy —— e S — — iy ——— — Aty Aty o
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Not just another propaganda piece but the basic daca T
on cause and prevention of shipping damage plus
characeetistics of cushioning materials such as com-
pression resistance, efficiency, cushion factor, drift,

{ B. F. Goodrich Sponge Products Division
|
|
‘ |
set, corrosion, etc. !
|
I
|
|
|

_ 279 Derby Place, Shelton, Connecticut

Please send free Texlite packaging booklet to:

Name, —
Naturally, the specifications, properties and advan- P
tages of Texlite are also included.
Address_.

But seeing is believing, so fill in the coupon for
your personal copy. L

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry card on last page. 33
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NEW
BERLANT
DELUXE
series 30
TAPE
RECORDER

Now an improved model of the famous
Berlant Broadcast Recorder that was de-
signed to meet every requirement of the
recording studio, radio station and indus-
trial user,

all these professional features

—

atfcing
Tl
2

sePRLY

[ 13411
¢
T

T S218p BieEc)
e

B cusi woem hunip

e

@7 b Hiwsl LT NTEY

& |

e

nsior

T

3 MOTORS—direct drive, no
belts, pulleys. clutches or
gears to wear out and cause

) HEADS —{gr Instantaneous flutter and wow. Fastest for-

_monitoring from the tape
- while recording. Space for 2
~ extra heads allows modlfica-

f:'. tions to sound on sound,

- sterea recording, echo ef-

t {etts and delayed broadcast

playback while simultane-

e S PR

ward and’ reverse speed for
almost instantaneous loca-

. tion of deslred spot on tape

... 2500 feet in less than
ane minute. HYSTERESIS
SYNCHRONOUS MOTOR WITH
DIRECT DRIVE AND 99.8%
TIMING ACCURACY.

A-B TEST FADER..compare
original sound with recorded
sound while making record-
ing. Set record level separ-
ately from playback level
using 2 different control

xnobs. Permits accurate

comparison.

CUEING AND EDITING-—sim-
plest, fastest, most accurate
means of localing tape at
exact desired Spot, splicing
in desired sections, cutting
out undesirable sound.

417 SIGNAL LEVEL METER—
eliminates guesswork in re-
carding by accurately
measuring input signal and
output signal. Reduces dis-
tortion due to over-modula-
tion. Measures bias ievel to
insure proper operation.

~ ausly recording new signal.

plus these new features

Complete restyling of all models accentuating functional beauty
o New speed change switch ® New tape damper assembly with
guides ® New tape guide bracket ® Tape transport pre-drilled
for stereo and sync pulse adaptations.

Boloatihe (o

Audio Division of American Electronics, Inc.
655 West Washington Blvd., Los Angeles 15, Calif.
For industrial requirements consult Recordata Division

The new Berlant Deluxe Series 30 is now available for rack
mounting or in newly styled carrying cases. See your Berlant

distributor for an actual demonstration of this outstanding
recorder. Also available as a complete tape recording and
reproducing sound system.

34 For product Informotion, use inquiry cord on last poge. TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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Electronic Industries News Briefs

Capsule summaries of important happenings in affairs of equipment and component manufacturers

AEROVOX CORP. has expanded its pro-
gram toward the development of full-scale
automnatic production of the ‘‘Project Tinker-
toy” module. A development program has
been maintained at its Arlington, Va., fa-
cility. Further development, detail design.
and construction of production equipment
has started at the Olean, N.Y., and New
Bedford, Mass. plants.

ASTRON CORPORATION, East Newark,
N.J.. has purchased all of the outstanding
stock of Skottie Electronic Corp., Inc., of
Peckville, Pa. Purchase includes the plant
buildings and production facilities.

BENDIX AVIATION CORPORATION an-
nounces, fromn Teterboro, N.J.. that Ameri-
can Airlines’ new fleet of Lockheed-Electra
400-mile-an-hour airliners will be equipped
with a completely transistorized automatic
flight systemn developed by Bendix.

CLAREMONT TUBE CORPORATION,
manufacturers of TV picture tubes, has es-
tablished a new warehouse in Silver Spring,
Md., at 8933 Brookville Rd.

GENERAL PRECISION LABORATORY,
INC., Pleasantville, N.Y., has been awarded
a contract {0 equip three multi-engine
planes with the latest electronic meteoro-
logical instruments and navigation gear for
the U.S. *Weather Bureau, Dept. of Com-
mnerce.

B. F. GOODRICH SPONGE PRODUCTS,
Shelton, Conn., has announced price reduc-
tions averaging 10% to be applied against
"Spongex'" microwave absorbents.

INTERNATIONAL RECTIFIER CORPO-
RATION, El Segundo, Calif., has established
a branch office at: 132 E. 70th St., New
York 21, N.Y. Arno Nash, district manager,
is in charge.

JERROLD ELECTRONICS CORP., Phila-
delphia, Pa., has established a new research
laboratory in Huntingdon Valley, Pa., 20
miles north of the company's plant and
office building.

LINEAR EQUIPMENT LABORATORIES
INC., Copiague, N.Y., has changed its name
to LEL Inc. At present, LEL Inec. is concen-
trating on the manufacture of IF strips for
industry and transistorized products.

DONALD p, MOSSMAN, INC., Brewster,
N.Y., manufacturers of multiple circuit lever
and push button switches, has recently
established a new Electronics Division
which will handle assembly of various elec-
tronic equipments to individual customer
requirements.

THE NEW LONDON INSTRUMENT co.,
New London, Conn., has announced a
change in ownership, with H. Dowd, R. L.
Barrows and R. Coshnear, of Boston, assum-
ing control. Samuel Gubin, one of the
three founders of the company, is new
General Manager.

OLYMPIC RADIO & TELEVISION INC.
has purchased all of the outstanding stock
of David Bogen Co., Ine., 29 Ninth Ave.,
New York, N.Y.

SCHWARZKOPY DEVELOPMENT CORP.,
320 Yonkers Ave., Yonkers, N.Y. succeeds
the American Electro Metal Corp. of Mary-
land, and its activities will cover all fields
of powder metallurgy.

ROGER WHITE ELECTRON DEVICES,
INC., Ramsey, N.J., manufacturers of micro-
wave equipment, has acquired a new plant
in Haskell, N.J.

S. 0. & C. COMPANY, Ansonia, Conn.,
eyelet manufacturing branch of the United
Shoe Machinery Corp., has selected a tract
of land in Shelton, Conn.. for the purpose
of building a new manufacturing plant.

SPRAGUE ELECTRIC COMPANY, North
Adams, Mass.,, announces that construction
will begin shortly at Concord, N.H., on a
new plant to manufacture surface-barrier
transistors,

STROMBERG-CARLSON, Rochester, N.Y.,
division of General Dynamics Corp., has re-
ceived a $1.5 million contract from the U.S.
Signal Corps for communications equipment
for South Korea.

TRACERLAB INC. Boston, Mass., an-
nounces that maintenance and service on
Tracerlab Instruments is now handled di-
rectly from the New York City office at
660 First Ave.

ATOMIC INDUSTRIAL FORUM an-
nounces that the second annual Trade Fair
of the Atomic Industry will be held at the
Navy Pier, Chicago, Ill., during the period
Sept. 24-28, 1956.

CENTRAL TRANSFORMER CO., 910 W.
Jackson Blvd.,, Chicago, Ill., has leased an
additional floor at the same location. This
move doubles the manufacturing space of
the company.

EDUCATIONAL TELEVISION AND RA-
DIO CENTER, 1610 Washtenaw Ave., Ann
Arbor, Mich., is carrying on the promotional
activities of the National Citizens Committee
for Educational TV which is no longer func-
tioning.

HALLICRAFTERS CO., Chicago, Ill., stock-
holders have approved the sale of their cor-
poration’s assets to the Penn-Texas Corp.,
New York City. Terms of the sale call for
the issuance by Penn-Texas of 332,600 shares
of its common stock on an exchange basis.

MOTOROLA COMMUNICATIONS &
ELECTRONICS, INC., Chicago, Ill.,, has re-
ceived a contract from the U.S. Air Force
amounting to more than $1.9 million for
military microwave relay equipment.

THE NAZ-DAR COMPANY, 461 N. Mil-
waukee Ave., Chicago, Ill., announce the
availability of their screen dept. for prepa-
ration of silk screens for printed circuits on
a national basis.

SANGAMO ELECTRIC CO., Marion, Ill.,
has instituted a high reliability capacitor
processing and inspection program designed
to provide capacitors fully insured against
latent defects.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

TEXAS INSTRUMENTS INC., Dallas, Tex.,
has announced an agreement to purchase
the business and assets of the Burlington
Instrument Co. of Burlington, Iowa.

WEST

AMPEX CORPORATION, Redwood City,
Calif., has constructed a laboratory version
of what is believed to be a practical system
for the recording and reproduction of TV
pictures on magnetic tape. However, it is
expected that considerable time and effort
will be required to convert this laboratory
prototype into a commercially acceptable
unit.

BYRON JACKSON DIVISION, BORG-
WARNER CORP., has approved architec-
tural plans and construction has com-
menced on the company’s new 65,000 sq. ft.
electronics plant at Santa Ana, Calif.

GENERAL ELECTRIC COMPANY has an-
nounced plans to establish headquarters in
San Jose, Calif., for its Atomic Power
Equipment Dept.

G. M. GIANNINI & CO,, INC,, has added
The Controls Division, 969 N. La Brea Ave.,
Hollywood, Calif., to the company's present
activities. The facility was acquired from
Brinkman Manufacturing Co., Inc.

MERIT COIL & TRANSFORMER CORP.,
Chicago, Ill.,, has opened a new warehouse
at 312 Seventh St., San Francisco, Calif.

THE ORBITRAN COMPANY, P.O. Box
635, Lakeside, Calif., has recently entered
the field of electronie instrurments and com-
ponent parts manufacturing.

RCA. has transferred to its office at 11819
Olympic Blvd., Los Angeles, Calif., all sales
activities for iis line of custom aviation
equipment for commercial and private ajr-
craft.

THE RAMO-WOOLDRIDGE CORP., Los
Angeles, Calif., is planning the erection of
a major electronics manufacturing plant in
the Denver, Colo.. area. Ground will be
broken in May or June on the first struc-
ture, a 172,000 sq. ft. factory for the pro-
duction of electronic systems for military
customers.

KAY LAB, San Diego, Calif., reports sale
of equipment for a low-power TV station in
Venezuela. The deal was closed by Luis
Iliceto, owner of Tesa Electronics in Caracas.

RAYTHEON MANUFACTURING COM-
PANY, Waltham, Mass., has announced the
sale of two one-watt microwave links to
the Melbourne (Australia) Herald-Sun TV
Station, in preparation for the advent of
TV broadcasting in that country early this
fall.

TRUMBULL COMPONENTS DEPT. OF
G-E has formed a subsidiary corporation.
Caribe General Electric Inc.,, to operate a
plant in Palmer, Puerto Rico, for the manu-
facture of low voltage electrical distribution
protective and disconnect devices.
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TOWER’S Log!

ERDINANDO MAGELLAN was quite a fiddle-foot
in his day, but he was an amateur compared
with TOWER construction crews. History records that
5

old Ferd and his men traveled approximately 27,000 miles on their
global circumnavigation. TOWER crews have virtually traced

and retraced this journey 27 times, while erecting more than

2,000 tower installations around the world. TOWER installations are
serving in corners of the globe Magellan never dreamed existed . . .
like Reykjavik, Thule, and Okinawa. So, no matter what or where
your tower problems are, TOWER will solve them for you ... %

on time and according to your exact specifications.

tower

fabricators
and erectors
the world
over

CONSTRUCTION CO. —~swobiiifiis

Sioux City, lowa

Write for free illustrated booklet %
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Look mom...no hands!

R S
P p Syl

R ... |

Mom died a thousand deaths when Junior
free-wheeled his two-wheeler down Deadman’s Hill ...
no hands, yet!

Despite dire predictions, Junior grew up...
but he didn’t change a bit.

True, he’s outgrown his bike. .. more complex
machines are his meat today. He’s designing industrial
indicators, recorders and computers. .. automatic
machine tools. .. six-figure process controllers.
Tomorrow, his dream of automation will come true
in the completely automatic factory.

Yes, Junior’s grown up, but his war-cry is the
same...“look mom, no hands!”

TELE-TECH & ELECTRONIC INDUSYRIES ¢ April 1956

£
v I
g '
- )4 K .2
¥
£
I P ) = -
7
L E
s :,r..-a"'- i
R ‘_.- ;;l
oy
‘H.,_'_ B
it

Junior outgrew his bike when he
discovered HELIPOT * precision poten-
tiometers. If you’re still riding in circles,
join Junior! You'll find that Helipot
makes the most complete line...linear
and non-linear...in the widest choice

of sizes, mounting styles and resistances
...that our engineers will gladly adapt
standard models to your requirements, .,
even design entirely new ones for you.
For information and specifications. ..
write for data file 404,

'' e

first in precision polentiometers

Helipot Corporation/South Pasadena, California
Engineering representatives in principal cities
a division of Beckman Instruments, Inc.

For product information, use inguiry card en last page. 37
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You'd have to smash a Corning Capacitor before

you could alter

That's how rugged these miniature
fixed glass capacitors are. (“Miniature™
means about one-third smaller than
other kinds of equal capacitance.)

Their strength comes from the way
we make them. Layers of conductor
and dielectric are sealed together under
heat and pressure into a monolithic
structure. No mechanical shock short of
shattering the seal alters the value.
Speaking of values, the table illustrated
above shows them.

Because everything is sealed in the
same material as the dielectric. nothing
outside can get inside.

You can use these capacitors to tem-

peratures of 125° C. and higher with
proper voltage derating. Even after
repeated temperature cycling. the TC
remains the same. And TC stays within
close limits over a wide temperature
range, varies little between capacitors.
Capacitance drift is so close to zero
that it's generally less than the error
of measurement.

We can make capacitors to your elec-
trical and physical specifications over
an unusually varied range. Single, self-
supported units can be designed for
high voltages or high capacitances.
Series parallel combinations still fur-
ther extend the range.

Other electronic products by Corning Components Department:

Fixed Glass Capacitors®, Transmitting Capacitors, Canned High-Capaci-
tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination
Capacitors, Dircet-Traverse and Midget-Rotary Capacitors®, Metallized

Gilass inductances, Resistors.

For product informotion, use inquiry <ard on last page.

*Distributed by Erie Resistor Corporation

its values by mechanical shock

Circle the reader service of this pub-
lication, or write direct for more infor-
mation about Corning Fixed Glass
Capacitors, prices and samples.

Ask for information on these
other Corning Capacitors:

Medivm Power Transmitting—CY-
60 and CY70. ldeal for mobile RF
transmitters.

Canned High Capacitance—provide
the advantages of rugged glass de-
sign to your specifications.

Subminiature Tab-Lead—vup to 90%
less volume compared to pigtail types.
To your specifications.

Special Combinations—the perform-
ance and benefits of glass in infinite
shapes, sizes and leads. To custam
order.

CORNING GLASS WORKS, 95-4 Crystal street CORNING, N. Y.

Componenls Department, Elecirical Products Division

MWW” Goss

www.americanradiohistorv.com
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SHOWN ACTUAL SIZE : ONLY 0.160'' x 0.130"

pelde Swallost Tamsislor

Hermetically sealed, Opens fhe way o new OdVGnceS

resistance-welded

petelic. 35 in space-saving audio design

... leads sealed in glass.
A new achievement from Philco laboratories, the M-1 “Audio
Exceedingly low noise. Mite” Transistor is smaller than any transistor now in production !
It retains all the desirable electrical characteristics, all the mechan-
Uniformity of electrical ical features, all the performance of the Philco 2N47 ... the
characteristics. ) . . . . .
transistor proved in the field to be without equal in hearing aid
Maximum reliability apphcgtlons‘ The Audio Mite is hermetically sealed in. me'-tal
and long life. the unique Philco way . . . the design that has earned a reputation
as the most reliable hermeric seal in the industry. A wide new field
Impervious to moisture in low level audio applications is opened to design engineers by
A CLlL 2 this tiny PNP alloy junction transistor.

For complete technical information write to Dept. TT-2
LANSDALE TUBE COMPANY

A DIVISION COF PHILCO CORPORATION
Lansdale, Penna.

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA :

MVW AMmericanracgaionistor OT
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EIMAC Klystrons bring new
power to another frequency range...

5400-7400mc
50w CW power output

TYPICAL OPERATING CONDITIONS
PER TUBE X563 KLYSTRONS

Eimae X563E, 5900.6400me, and amplifier circuit assembly.

| D-C Beam Voltage . . 2750v  Power Output . . . . . 60w i

. . i D-C Beam Current . . 110mao  Efficiency .. .. ... 20% ]
Eimac X563 amplifier klystrons make 50 watt | D-CFocusing Voltage . .=50v  Driving Power . . . . . smw Il
CW power output commercially available at L 1
T ————— = X R R

5400-7400mc. A bonus feature of the X563 is

its adaptability to present C-Band systems. Ex-
isting milliwatt equipment is sufficient to drive
a conservatively rated X563 to power gains
of 10,000 times and efficiencies of 20-25%.

Single adjustment tuning knobs make each of
the X563's four integral cavities as easy to

tune as a standard AM broadcast receiver.

The Eimac X563 is also available with mag-
netic circuit components, output waveguide
fitting and collector and cathode sockets com-
prising a suitcase-size amplifier assembly
weighing only 20 pounds.

® Limac offers the most extensive selection of high power amplifier

T X K —-, klystrons for pulse, CW and AM opplications. For information and o

copy of “Klystrons Facls #3" contact our Technical Services Dept.

EITEL-McCULLOUGH, INC.

SAN BRUNO ¢« CALIFORNIA

The World's Largest Manufacturer of Transmitting Tubes

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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ircluding tubes,
aircraft cenver-
sion equipment,
selenium rectifi-
ers and radar
components.
HMustrated bulle-
tins sent on re-

quest.

——————————————

HIGH
PERFORMANCE

HYDROGEN
THYRATRONS

Years of experience in the
design and production of
these special types have
resulted in tubes that offer
superior service in the gen-
eration of pulse voltages in
the order of microseconds.

wgind

LIGHTWEIGHT
CHATHAM
“kotron”

SELENIUM
RECTIFIERS

Both electricaliy and mechanically, Chatham
kotron Selenium Rectifiers offer important
design advantages. Combining lighter weight
with smallest efficient size, kotrons are built
rugged to last longer. Improved design
assures longer short circuit loads, twice the
voltage surge of ordinary rectifiers.

CHATHAM
TYPE 5949/1907

Hydrogen filled,

zero bias thyra-

tron with hydro-
gen reservoir

; q for generation
of peak pulse
power up to
6.25 mega-
watts,

CHATHAM
TYPE 5948/1754

x Hydrogen filled,
«&4  zerobias thyra-
tron with hydro-
gen reservoir
for generation
of peak pulse
powerupto12.5
megawatts.

CHATHAM

TYPE VC-1258

Zero bias mini-
ature thyratron
for generation
of peak pulse
power to 10
KW. Available
with 28 wolt
heater, rugged-
ized for ex-
treme vibra-
tion.

CHATHAM

TYPE VC-1257 l.
|

Hydrogenfilled,
zero bias thyra-
tronwith hydro-
gen reservoir
for generation
of puise power
up to 33 mega-
watts.

LA

Input — 195 to 210 volts,

3 phase, 400 cycles
Dufput - 28 v. DT, 100 amps.
Regulalion — 25 to 31 volts
Weight - ynder 17 Ibs.

ONVERSION
EQUIPMENT

Type 28V100 Power
Supply illustrated pro-
vides substantial
weight savings, re-
duced size, greater
reliability and im-
proved electrical char-
acteristics.Ruggedized
throughout. Type 28v-
100 exceeds MIL-P-
7212 requirements.

CcCusTOM-
DESIGNED
EQUIPMENT

— Chatham facilities
are available for the solution of problems
involving tubes and special equipment for
industrial and military applications. Your
inquiry will receive prompt attention.

CHATHAM

ELECTRONICS

LIVINGSTON, NEW JERSEY

TELE-TECH & ELECTRONIC INBDUSTRIES * April 1956

| CHATHAM specializes in the

High power
built to gover

development, design and
production of equipment
built to customers' needs.
Our engineers will supply
estimates on receipt of your
drawings and specifications.

Radar modulators
nment specifications.

For product information, use inquiry card on last poge.
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SET4106

‘“Reliability where it counts,’’

says C. C. Harris, S -,
Vice President and Chief Engineer,
Tropical Radio Telegraph Company,
about the Westinghouse . . .

N, T

“We have heen using the WL-5736 for seven years,” says
Mr. Harris. ** We have found it to be highly reliable and to give
long life. Tropical Radio Telegraph Company requirements are
strenous, especially in hot, humid, tropical climates. Our radio
network is viral to Middle-American tele-communications serv-
ice, and the WL-3736 has given us reliability where it counts.”

Reports from dozens of other users echo the experience of
Tropical Radio Telegraph. For the WL-5736 has long set the

you CAN BE SURE...IF ITS

Westinghous€

L o it be
37.2 ’-;17.;:-, L -~

reacan = S e

For product infermation, use Inquiry card on last page.

WL-5736 POWER TUBE

standard of excellence in communications and RF heating
equipment of all types.

Wherever you need 2.5 kilowatts RF in a small, dependable
package, you too will find its performance unbeatable.*
Write today for full design data. Commercial Engincering
Dept., Westinghouse Electric Corporation, Elmira, N. Y.
ENGINEERS! For challenge, security, growth potential, in-
vestigate career opportunities now being offered by Westing-
house Electronic Tube Division. Write Technical Placement
Director today.

* Where cooling by low-pressure blower is desirable, specify the new WL-6623
with extra-large radiator and “flying leads.”

RELIATRON" TUBES

w:surg,e_ﬂpus: ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

L e
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KESTER '“44’' RESIN, PLASTIC ROSIN AND ‘‘RESIN-FIVE’’
FLUX-CORE SOLDERS owe their production line popu-
larity to the simple fact that they provide the exactly

right solder for every soldering application. It’s not
difficult to realize why Kester is consumed so rapidly

. because of its great adaptability to so many differ-
ent soldering operations,

SEND TODAY for Kester’s new 78-page informative textbook
“SOLDER ... Its Fundamentals and Usage.”

KESTER SOLDER

4210 Wrightwood Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford, Canada

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry card on last page. 43
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Here it is!
A REALLY
DIFFERENT SCOPE!

Anofﬁer fycon
test help...

MODEL 617T 3" SCOPE
with triggered sweep
for new ease in accurate
pulse analysis. Easy to
carry (22 lbs.) —de-
signed for rugged use.

P. O, Box 749

Name_

Address_

First really new scope in years...
Hycon’s Model 622 5" Scope with
automatic Iriggered sweep. Positive
synchronization . . . fewer adjust-
ments . . . protection from phosphor
burning...and it's perfect for
random signals or low duty cycle
pulses. The 622 is ready for the
future . .. ready for color TV ...
but is still, feature for feature...
one of today’s best buys.

{Also available... Model 622D
with delay line in vertical amplifier
to display leading edge of pulse.)

“Where Accuracy Counts”

ELECTRONICS, INC,

A Subsidiory of Hycon Mfg. Company

321 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA

HYCON ELECTRONICS, INC, Dept. L

Pasadena, California
Send the latest catalogs on Model 622 ond Model 617T.

For product information, use inguiry card on last page.
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THE ENGINEERING SHORTAGE
has its comical side, too. Story is
told of one prominent company, par-

ticularly desperate for engineers,
that resolved to do a real bang-up
recruiting job at a recent show, They
took nine of their top engineers out
of the lab, briefed them on recruit-
ing and sales techniques, gave them
a big rah-rah pep talk, and hustled
them off to the show. The only
trouble—some other firms were
doing an even better selling job.
Only two of the nine came back.

“COMPUTER-IZED” VERSION of
the revised Holy Bible has been
compiled by Remington-Rand’s Uni-
vac. The work, a complete concord-
ance, lists more than 350,000 words,
with the contexts in which they were
used, the order of appearance in the
Bible, and a complete description
of the location. Original concordance,
published in 1894, took 30 yrs. to
compile. Application of the Univac
cut the time to 9 months.

THIS “ELECTRONIC BRAIN”
THING is being carried too far. One
publicity writer got carried away
last month, and referred to a poorly-
functioning computer as “intoxi-
cated.”

NEW TECHNICAL TYPEWRITER
available from Remington-Rand will
be of interest to engineers. The ma-
chine has removable and inter-
changeable symbols, and all the
characters can be changed in a mat-
ter of minutes. Remington-Rand is
also making available a full line of
mathematical and engineering sym-
bols to fit the machines. Owners of
older models can have the new type
keys installed in their present ma-
chines to take advantage of the new
interchangeable type.

SEVERE MAGNETIC STORMS
which tied up communications last
month were due to a tremendous ex-
plosion on the face of the sun. Scien-
tists described the blast as equiv-
alent to 1,000,000 hydrogen bombs,
and at its height the earth was re-
ceiving more than twice its normal
cosmic ray radiation. The disturb-
ance made trans-Atlantic phone calls
almost impossible.

(Continued on page 48)
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E-cores, L-cores & U-cores

Toroid, cylinder, & ring cores

HIGH EFFICIENCY FERRITE COMPONENTS

For TV and Electronic Circvits

RADIO,

Three performance standards—WO-1, WO-2, and
WOQ-3—have been established for the performance
characteristics of Allen-Bradley ferrite parts:—

WO-1 and WO-3 are somewhat more efficient
but are interchangeable with other makes of ferrite
components.

Allen-Bradley WO-2 ferrite parts have much low-
er losses and higher permeability with greater flux

density at maximum operating temperature. Their
higher magnetic efficiency permits reduction in size
of the ferrite parts and the use of less copper. Lower
over-all cost is often the result.

In some color TV circuits, Allen-Bradley WO-2 fer-
rites have eliminated two tubes and related parts.
It will pay you to investigate the use of Allen-Bradley
ferrites in your electronic circuits.

Allen-Bradley Co., 1342 S, Second $t., Milwaukee 4, Wis, In Canada—Allen-Bradley Canada Llimited, Galt, Ont.

N

N

\ \.‘
e

R

Fixed lolded Resistors
1/10, 1/2, 1 & 2 watt

Yariable Molded Resistors
1/2 & 2 watt

@ ®

Ferri-Cap Feed-thru Filters
with ferrite material

ALLEN-BRADLEY

For preduct informatien, use inquiry card en last page.

OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS

@0oc°

Ceramic¢ Dielectric Capacitors
for by-pass and filtering

ELECTRONIC AND TELEVISION COMPONENTS

TELE-TECH & ELECTRONIC INDUSTRIES « April 1956
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THE LATEST
EWSIN

PRINTED

CIRCUITS

New HP Series Copper Clad Laminates Give
Double Bond Strength — Assure Perfect Circuits
In Less Dip Solder Time

Bond strength—12 to 15 pounds! Dip solder temperature
resistance—30 seconds at 500°F.! These unique features of
National’s new HP Series of copper clad laminates may well
revolutionize printed circuits.

Base of these laminates is National’s Phenolite laminated
plastic—most widely used material for printed circuits. To
this we apply a new surface conditioning process and a super-
strong bonding adhesive. Result; faster processing and fewer
rejects—better printed circuits than any made by other
methods.

In production, HP Series laminates speed dip soldering and
provide cleaner joints. In service, they minimize bridging
in the printed circuit. The high heat resistant bonding ad-
hesive also assures unusual retention of bond strength—even
after repeated heating and cooling, which occurs in elec-
tronic circuits when current is turned on and off.

Manufacturers using automatic assembly machinery will
find HP series clad laminates especially useful. The new
process uniformly conditions the bonding surface of both
electrolytic and rolled copper foil. And the speed-up in solder-
ing, without sacrificing perfect connections, permits production
line assembly of printed circuits—particularly when cold
punching grades of Phenolite are used.

' WRITE FOR NEW HP SERIES EDITION--PRINTED
CIRCUIT CATALOG. Etchers and users of printed
circuits will find the key to better production,
reduced costs and improved products in our

new HP Series manual “Mechanize Your Wir-
= ing.” Write for frec copy to Dept. F-4.

VULCANIZED FIBRE CO.
WILMINGTON 9%, DELAWARE

@ NATIONAL
’

In Canada: National Fibre Company of Canada, Ltd. » Toronto 3, Ont.

VULCANIZED FIBRE o PHENOLITE LAMINATED PLASTIC e PEERLESS INSULATION
KENNETT MATERIALS HANDLING RECEPTACLES o VUL-COT WASTEBASKETS
LESTERSHIRE TEXTILE BOBBINS o YULCOT PRODUCTS FOR THE HOME

a6 For product information, vse Inquiry card on last page.

Unretouched photographs show effect of 5 seconds dip
soldering at 500°F. on conventional copper clad laminate
and 30 seconds at 500°F. on new HP Series laminates made
by National Vulcanized Fibre. Note severe blistering of
conventional laminate (top) and the virtually unmarred sur-
face of National's HP Copper Clad (bottom).

At 500°F., 5 seconds in a dip solder bath is enough to ruin
ordinary printed circuit laminates. Bonds lose their strength.
Cladding develops blisters. Production becomes impossible.
But not with new National HP Series Copper Clads. These
take the punishing temperature for up to 30 seconds—with-
out damage.

TELE-TECH & ELECTRONIC INDUSTRIES ° April 1956
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THIS IS/HELIA".
The truly FIEXIBLE
Air dielectric cable

This latest ANDREW cable, introduced just 18
months ago, has received phenomenal industry
acceptance. This is easy to understand, when you
consider that HELIAX offers electrical performance equal
to that of the finest copper cables, yet is far
lower in price and much easier to install.

HEL1AX has its own complete series of connectors, matching
the superior electrical performance of the cable.
These fittings are pressurized and weatherproofed,
and attach easily without special tools.

For a maximum of convenience in the field, HEL1AX is normally
supplied in complete assemblies, with end fittings
factory attached. Available in 75" and 154" sizes.
Continuous lengths to 3,000 feet,

Write now for complete engineering data and
a sample of this remarkable cable.

The secret of HELEAX lies in its corrugated outer
conductor. As demonstrated at the left, this by
itself can be bent on its own diameter without
breaking, kinking or going out of round, These
qualities give HELIAX its unusual flexibility,
strength and ease of handiing.

RATION
363 EAST 75th STREET - CHICAGO 19

Offices: NEW YORK + BOSTON * LOS ANGELES + TORONTO
ANTENNAS * ANTENNA SYSTEMS * TRANSMISSION LINES

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, wie inquiry <aed on last page. 47
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/75X Model 295X

RN

all-band microvolt

GENERATOR

¢ 125 KC to 175 MC continuous on fundamentals
e Qutput of 0.1 to 100,000 microvolts on all ranges ¢ No external pad required

Model 295X Microvelt and Crystal Controlled
Generator meets military requirements and is
designed primarily to service receivers in the mo-
bile and aircraft field. Sensitivity, selectivity and
frequency of a receiver can be readily determined
with extreme accuracy, and witheut use of cor-
rection factors or reference tables. Features an
unusually wide range of frequencies both variable
and crystal controlled, wide range of output volt-
age accurately metered, exceptional stability of
frequency and amplitude adjustment and cali-
brated RF output level as low as 0.1 microvolt.
This equipment combines features generally avail-
able only in two separate generators:

MICROVOLT GENERATOR—AnN accurate, known
microvolt source covering frequencies from 125
KC to 175 MC continuous on fundamentals.
Metered ocutput from 0.1 microvolt to 100,000
microvolt on all ranges. No external attenuator
pad required. Extremely low leagage is the result

TECHNICAL

Variable RF Oscillator:

Ranges:

A—125 to 325 KC
8—325 to 890 KC
C—890tc 2400 KC G—70to 120 MC
D—-2.4 t0 6.9 MC H—120t0 175 MC
Frequency accuracy: 1%

RF Qutput Level: Metered in microvolts adjusted
by a precision decade multiplier and vernier
control.

X1 Step, 0.1 101

E—6.9 to 20 MC
F—20 tc 70 MC

X1K Step, 100 10 7,000
X10 Step, 1 10 10 X10K $teg, 1,000 Yo 10,000
X100 Step, 10 to 100 X100K Step, 10,000 to 100,000
Output impedance: 50 ohms
Modulation: 400 cycles, 30%
Crystal Controlled RF Oscillator:

¢ Attenuation down to 0.1 microvolt

of proper shielding (silver plated over copper).
Direct reading of the output level results from
precision attenuation and monitoring.

CRYSTAL CONTROLLED OSCILLATOR — Separate
crystal controlled RF oscillator ... 400 KC to 20
MC ... on fundamentals and controlled harmon-
ies up to 250 MC provides crystal accuracy for
frequency checks. Crystals with .01 and .005%
accuracy are available as optional equipment.

APPLICATION FEATURES INCLUDE: Measurement of
threshold sensitivity of squelch circuits .. Check-
ing noise quieting performance of FM, mobile
and aircraft receivers ... Measurement of gain
per stage and overall gain of RF and IF sections
...Alignment and adjustment of RF and IF
stages of communication equipment, to 175 MC
... Measurement of sensitivity and selectivity of
radio receivers ... Tuning and alignment of dis-
criminator . . . Adjustment of AGC circuits.

FEATURES
Fundamental frequency range: 400 KC to
20 MC
Crystal harmonic frequency range: 20 MC
up to 200 MC
RF Output Level: Varicble from a maximum of
approximately 2 volts
Modulation: 400 cycles, 30%
Audio Oscillator:
Frequency: 400 cycles
Output Level: Variable to @ maximum of
approximately 1 volt
Outputs:
Unmeodulated RF
Modulated RF {400 cycles, 30%)
Crystal-modulated or unmodulated
Audioc—400 cycles

Complete technical details available at your request.

THE HICKOK ELECTRICAL
INSTRUMENT COMPANY

10606 Dupont Avenuve
Cleveland 8, Ohio

48 For product Infermation, use Inquiry card en last page.
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(Continued from page 44)

UNKINDEST CUT—Sikorsky Air-
craft Corp. requested a $3,000,000 re-
duction in the $10,000,000 assessment
on their plant in Stratford, Conn.
The Town Board of Tax Review
dutifully took the matter under con-
sideration and recommended a re-
duction—3$345 for a barn demolished
last year.

“ELECTRONIC NOSE,” developed
at Purdue Univ. to measure air con-
tamination, grew out of discovery
that odorous materials absorb into
test surfaces in sufficient amounts to
change the contact potential differ-
ence by several millivolts

SMALL COMPANIES are the back-
bone of our economy. Of the coun-
try’s four million businesses, 95%
are small, and they amount for one-
third of the national output.

AUDIO MYSTERY. Why, in this age
of “tape” fever, are the sales of blank
discs increasing steadily. Presto of-
ficials put the question to various hi-
fi salons and came up with as many
different answers. Most probable:
music fans use the record as insur-
ance against loss or erasure of the
tape as well as for cutting copies to
sell.

TRANSISTOR PORTABLE RA-
DIOS are finding some strange uses,
Raytheon reports that one Midwest
power company is employing a tiny
transistor portable to track down
electrical troubles. The unit's high
sensitivity coupled with the direc-
tivity of the antenna makes it a par-
ticularly efficient detector of the
hum which results from malfunc-
tioning receptacles, fluorescent and
incandescent bulbs and fixtures.

INDUSTRIAL TV made such a big
hit with one New York banking firm
that they are planning to increase
the service to other branches. Link
presently in operation ties branch in
to central accounting room so that
tellers at the branch can quickly
check on customer's accounts. Ex-
periments are planned with micro-
wave transmission that may lead to
setting up the bank’s own TV net-
work.
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@ offers you RC NETWORKS

il I

POLYCON

CONDENSE
AND SAVE!

Plastic condenser block capacitors
save you space, labor, money!
Multiple capacitors in one block! Now you can install

one capacitor case and use 125% less space than
before — at a saving in labor costs of up to 300%.

Let us solve your condenser block problems. Send us
your requirements. Many case sizes and
configurations are available with polystyrene

or MYLAR™ dielectric to tolerances as

close as 1%.

now after years of intense
research and development of
military requirements

PITCH FILTERS
INTEGRATOR NETWORKS

RC NETWORK as low as Y%2% capacitors and
2% resistors for reliable RC value of 1%.

e Hermetically sealed and potted
e Meets exacting military specifications
e SAVES SPACE & LABOR

& precISION
DECADE CAPACITORS uith

attached rotary switch or completely boxed!

Now on special order! Decade capacitors with higher
voltaye ratings, closer tolerances and capacitance
from 201 to 10 M.F.D. with polystyrene or

MYLAR " dielectric to tolerances as low as 1%.

CHECK THESE OUTSTANDING FEATURES:
o Standard voltage rating ... 200 V.D.C.

® Very high insulation resistance

o Low dissipation factor

® Low dielectric absorption

e Small sizes

For your most exacting requirements —
always specify S E.C.
Wire, write or phone for a complete catalog today!

239 West Orange Grove Ave., Burbank, Californla

For product information, use inqulry card on last page. 49
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S@rgﬂex Coaxial Cable

IS GOING PLACES-DOING THINGS
in the Broadcast Field!

MINNESOTA

r.‘ ,l' »
et 1 Ui

-"%:. = ¢ txf - S j i“', d
ervvera 7

Perhaps Styroflex can answer your particular pro-blem.

Inquiries welcomed by our engineering staff.

PHELFS DODGE COPPER PRODUETS

CORPORATION

300 PARK AVENUE, NEW YORK 22, N. YV,

50  For product informallon, use inquiry card on last page, TELE-TECH & ELECTRONIC INDUSTRIES * Aprll 1956
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HEARING GUIDED
AIDS MISSILES
L]
If it depends on El-Menco Dur-Mica capacitors,
it can run from 12 fo 15 years with average use! _
Not 1,000—but 6,000 or more hours of accelerated testing! y  COMPUTOR
W

In rigid life tests in which the applied voleage was 114 times rated 1
voltage and the ambient temperature was 125° centigrade, El-Menco s

DM-15, DM-20 and DM-30 capacitors out-distanced all normal ratings

with cach lasting over 6,000 bours at 125° centigrade. Because of the
acceleration of these tests the life of these capacitors may be equivalent
to 12 to 15 years or more under normal operating conditions.

For television, guided missiles, hearing aids, computors, miniaturized
printed circuitry, electronic brains, and other ¢ivilian or military
applications . . . test the life-long potentialities of long-tife

El-Menco capacitors.

El-Menco Dur-Mica DM-15, DM-20 and DM-30 Dipped Mica
Capacitors offer:

1. LONGER LIFE 3. POTENT POWER

2. EXCELLENT STABILITY— 4. SMALLER SIZE
SILVERED MICA 5. PEAK PERFORMANCE lf;;r )’ZH; special gefuirn;z.euls — we are
Made To Meer Government and Civilian Requirements {;,ﬁ-‘;{e lr’r?leo rfrr ]::eosr.,:’::pllae's’ u‘:::;lr:;:;;:'

on your firm's letterbead,

THE ELECTRO-MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT

¢ molded mica ®* mica trimmer
¢ tubular paper ®* ceramic

Arco Elegironics, Inc, 103 Lafayelle St., New York, N. Y
Exctuilve Supplier Te Jobbers and Dealers in 1he U.5. and Cunade

TELE-TECH & ELECTRONIC INDUSTRIES = April 1956 For product informalion, use inquiry card on lasl page.
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Recent designs now enable us 1o supply

our 28, 60 and 84 foot diameter reflectors
with either equatorial or ¢levation-azimuth
type mounts. Drives can be adapted to meet a
variety of requirements, and each unit is
prefabricated into sections for ease of shipment
and installation.

The 60 foot tracking
antenna shown is
elevation-azimuth
mounted and is ca-
pable of full hemi-
spherical sky
coverage with high
positioning accuracy.

For product Information, use Inquiry cord on last page.
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¢ PERSONAL

B e e e —

Dr. Thomas T. Goldsmith, Jr, who
has headed the Research Div. at Allen
B. Du Mont Laboratories, Inc., Clinton,
N. J., since 1936 has been named vice-
president and general manager of the
Government and Research Divisions of
that company.

Norman S. Kornetz has heen ap-
pointed Manager of Engineering, Tele-
vision-Radio Div., Westinghouse Elec-
tric Corp., Metuchen, N. J.

Normanr §. Kornetz John L. Dalke

John L. Dalke has been appointed
chief of the high frequency impedance
section of the Radio Standards div. of
the Boulder Laboratories of the Nation-
al Bureau of Standards, Boulder, Colo.

Walter S. Smith has joined the Elec-
tronics Dept. of United States Testing
Co., Inc., Hoboken, N. J,, as Senior En-
gineer.

Thomas M. Butler has been appointed
to the new post of director of engineer-
ing for the Burroughs Corporation,
Detroit, Mich.

The appointment of Fred Gluck as
Director of Engineering has been an-
nounced by the Astatic Corp. of Con-
neaut, Ohio.

Robert R. Mawson has been ap-
pointed project chief for special elec-
tronic pressure-sensing equipment at
the Transducer Div.,, Consolidated
Electrodynamic Corp., Pasadena, Calif.

T. E. Roberts, Jr, has been named
technical director at the Raleigh En-
gineering Laboratories, Raleigh, N. C,,
of the American Machine & Foundry
Co.

Wind Turbine Co., West Chester, Pa.,
has appointed Edward H. Shively As-
sistant Chief Engineer to concentrate
on communications antenna develop-
ment.

Dr. Eugene B. Johnston has been ap-
pointed Project Engineer in charge of
research and development of instru-
ments and equipment for medical re-
search and treatment at WacLine, Inc,,
Dayton, Ohio.
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0C SCOPE

-hp-

T17A
POWER  SUPPLY 9r
421A XTAL DETECTORS ~—<ce__

RATIO METER

‘ Inm[crmu _SWR=1_
COBFFICIENT]  SWR+1

FORWARD

: PLE 4T T
. | . SAMPL J

ST0HM
Chpv 281A

SWEPT FREQUENCY
OSCILLATOR
WAVECUIDE -COAX. ADAPTER

ATTENUATOR
2008 DIRECTIONAL. COLPLER

Reflectometer system. Swept rf power is provided by Oscillator.
Directional Couplers sample forward and reverse power. Wave-
guide Detector Mounts terminating both Couplers demodulate
power and present o 1,000 ¢ps signal to Ratio Meter. Oscilloscope
presents continuous visual study of reflection coefficient over the

swept frequency ronge.

New

REFLECTOMETER SYSTEM

for fast, accurate, wide range microwave impedance measurements

@ Instantly measures SWR or reflection coefficient

@ Continuous swept frequency oscilloscope
presentation

® Ends tedious checking; unaffected by amplitude
variation

® Systems for frequencies 2.6 to 10 KMC

This fast, accurate, practical new reflectometer system
eliminates hours of tedious engimeering in microwave im-
pedance measurements. It gives direct, instantaneous reliec-
tion coefficient or SWR readings, ends need for separate for-
ward and reverse power measurements and does away with
corrections for amplitude variation. It provides for continu-
ous oscilloscope or recorder presentation and is easily operated
by non-technical personnel. The system includes several new
-hp- instruments:

-hp- 416A Ratio Meter, automatically combining for-
ward and reverse signals and displaying ratio directly; or
provides output for oscilloscope or recorder. Unaffected by
amplitude variation. $450.00.

-hp- 670 Swept Frequency Oscillators, three models,
covering frequencies 2.6 to 10 KMC. Manually tuned or
motor driven to sweep any band at velocity insuring good
oscilloscope trace. $1,000.00.

-hp- 717A Klystron Power Supply, specially designed
to power -hp- 670 Swept Frequency Oscillator. -Ap- 717 A,
$375.00.

-hp- 752 Directional Couplers, multi-hole couplers hav-
ing directivity better than 40 db and very accurate coupling
factor. Sampled signals are detected with -hp- 421 A Crystal
Detectors and -5p- 485 series Detector Mounts. -hp- 752
Couplers, $100.00 to $260.00.

For details see your -hp- representative
or write direct
HEWLETT-PACKARD COMPANY

3337T PAGE MILL ROAD » PALO ALTO, CALIFORNIA, U.5.A.

Cable *"HEWPACK"
Soles representatives in oll principal greas

Prices f.0.b. foctory. Data subject to change without notice.

'@Q_-\Elﬁcmomc MEASURING INSTRUMENTS

TELE-TECH & ELECTRONIC INDUSTRIES = April 1956
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\ 7 You'll quickly find the right fuse
for the job everytime=when you turn
to BUSS Fuses

The complete BUSS fuse line includes:
standard types, dual-element (slow blowing),
renewable and one-time types — available
in all standard sizes, and many special sizes
and designs. Plus a companion line of fuse
clips, blocks and holders.

Simplify your purchasing, stock handling
and records — by standardizing on this one,
reliable source for fuses.

BUSS Trademark is your assurance of
‘‘trouble-free’ protection

BUSS fuses are electronically tested to make
sure they will operate as intended under all
service conditions. A sensitive device auto-

MAKERS OF A COMPLETE LINE OF FUSES FOR
HOME, FARM, COMMERCIAL, ELECTRONIC,
AUTOMOTIVE AND INDUSTRIAL USE.

For product information, vse inquiry card on last page.

FUSETRON

TRUSTWORINY MAMIES IN
ELECTRICAL PROTFCTION

\ BUS5 /

matically rejects any fuse not correctly cali-
brated, properly constructed and right in all
physical dimensions.

Save engineering time on electrical protec-
tion problems. The BUSS fuse engineers are
at your service to help you determine the fuse
or fuse mounting best suited to your needs.
If possible, they will suggest a fuse or fuse
mounting already available in local whole-
salers” stocks, so that your device can be
easily serviced.

For more information on BUSS and
FUSETRON small dimension fuses
and fuseholders, write for bulletin SFB.

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

458
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TESTE
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OU'VE probably noticed the

steadily growing preference for

Stackpole fixed composition resistors in
critical military uses as well as in a
high percentage of today’s television,
radio and industrial electronic equip-
ment.

There are two main reasons: Out-
standingly dependable products
backed by equally dependable, per-
sonalized service.

Dependability is assured by the
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plus constant testing. From preliminary
sorting tests to the final 1009 test and
numerous quality control tests extending

resistor gets a final test on automatic machines like
these. Other tests before and during production
bring the total test percentage to well over 200%,.

from raw materials through production,

|

it is conservative to say that Stackpole
resistors are tested well over 200%.

As for service in meeting resistor
requirements accurately and when prom-
ised—this is a Stackpole factor that is
just as carefully controlled and tested as

the manufacturing processes themselves.

And it is our sincere aim to keep it
that way.

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa.

ERVICE IN THE MANKING= A portion of
the huge fixed composition resistor
stock Stackpole strives to maintain to

assure prompt deliveries.
Conade: Canadian Stackpole Ltd.,

5$50 Evons Ave., Etobicoke, Toronto 14, Ont.

Sold by leuding
parts distributors
in quontities wp
to 1,000 of a
value

FIXED COMPOSITI

e e U I

FOUNDED 1908

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry card on last page. 55
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exceptionally stable

INDUSTRY,

by-pass capacitors S NEWS -

A ceramic formulation can be furnished to yield

Note the unusual stability of the new “WG” Body
for radio and television temperature range.

— Solar ceramic bodies DA, WA & WG

Constantly advancing Solar research brings you small-size
discs in unusually stable bodies. Solar's technically proven
ceramic formulations provide flat temperature coefficient
and fow power factor throughout a broad capatity range.
These discs are available not only in GMV, but due to
their stability can be produced to 10% and 20% tolerances. pointed to head a new department for

optimum performance under conditions of your particular
application. Capacities for typical ranges are shown below.

Samuel J. Childs has been appointed
vice-president and general manager of
Weston Electrical Instrument Corp.,
Newark, N. J. The company has also
announced the appointment of John D.
MacNamara as field sales manager.

Dr. Wallace C. Caldwell has been ap-
expanded research into, and production

of, transistors, at the Red Bank (N.J.)
division of Bendix Aviation Corp.

Two West Coast executive appoint-
ments have been announced by the
Robertshaw-Fulton Controls Co, Wilbur
Jackson, a vice-president of the com-
pany, has been named general manager
of the Grayson Controls Div., Long
Beach, Calif. Robert L. Wehrli has been
appointed general manager of the
Aeronautical Div., Anheim, Calif.

The election of Walter W, Slocum as

|_ | vice-president in charge of operations

of Daystrom, Inc., Elizabeth, N. J., has

been announced. George J. Parker has
been appointed vice-president in charge

2= s | of Daystrom’s Washington office.

Li. Col. John J. Slattery has been
named Assistant to the Vice-President
and General Manager of the Govern-
ment and Industrial Div. of The Magna-
vox Co., Fort Wayne, Ind.

The appointment of J. J. Jensen to the

post of general manager of Nebraska

=l Electronics Manufacturing Co., Ogalla-

la, Neb.,, has been announced.

- W
E
Sy | co8 |CO12| D16 |cD20 | CD24 i -
-
M |- 8 E T
oo 5/15| 7/16 | 9/16 | 11/16 [ 13/16 ¥ T
| I h =
Max. | | 1 5 = -
Cap. | 150 | 400 | 740 | 1200 | 1750 | e
mmf i E 55 -35  -I§ 5 25 45 5
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1
@ High “K" ; Wide Temperaturs Range
.’- [[*]
| £
§{’;‘]’; ¢08 cp12|coi6|cD20 cD24 =
= 0
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. | 0 1 |
ot £ . |
Max. [ 5 | |
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85 s Howard R. “Pat” Patterson has joined
Varian Associates, Palo Alto, Calif., as
manager of the Production Engineering
Dept.

Honorary memberships in the Audio
Engineering Society have been awarded

S

Solar | nog |cp12|CD16 |CD20 | CD 24

to Peter L. Jensen, chairman of the

_ ————

o

board of Jensen Industries, Forest Park,

Max. | 5,16 | 7,16 | 9716 |11/16|13/16

Ill., and Edwin S. Pridham, who re-
tired in 1954 as vice-president of The

Cap. 700 | 1800 | 3300 | 5400 | 8000

o
-]
—

11 | Magnavox Co.

!
a5

~55 =35 =l - 25
TEMPERATURE DEG. C.

1]
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Write for literature, or the complete Solar catalog.

CQUALITY ALWAYS'

65

John M. Palmer has been appointed
manager of the new Spring City, Pa,
plant of the Lansdale Tube Co., div. of
Philco Corp.

Appointment of Thomas B. Horton as
Assistant to the Deputy Director of the
Burroughs Corp. Research Activity,

— Paoli, Pa., has been announced.
SOLAR MANUFACTURING CORP. @ . |
As another step in the expansion pro-

New York, N.Y.

gram of Tung-Sol Electric Inc., Newark,
N. J., Harold F. Cook has been ap-

SALES OFFICES: 46th & Seville, Los Angeles 58, Calif. | pointed to the newly-created post of

director of advertising and market

4000 W. North Ave., Chicago 39, Ill. research.

CERAMIC CAPACITORS » PRINTED NETWORKS * PIEZO CERAMICS (Continued on page 58)

56 For product information, use inquiry card on last page,
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Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including
terminals, are: 1.8-12 (square type for printed circuits), 2" x 22" x }4”; LS-9, /is” diameter x '3 " high: LS-10, %" x 1% ";
LS-11, "% " x 174;”, Each form mounts by a single stud. Windings may be universal or wound to your specifications.

Where shock treatment doesn’t work

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you
require for your “tight spot” applica-
tions IF strips, RI® coils, oscillator
coils, etc.

CTC combines quality control with
quantity production to supply exactly
the components vou need, in any
amount. CTC qualily control includes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CT'C can fill your orders for any
volume, from smallest to largest.

For samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
436 Concord Ave.. Cambridge 38,
Mass. On the West Coast contact E. V.

TELE-TECH & ELECTRONIC INDUSTRIES * Aprit 1956

Roberts and Associates, Inc., 5068 West
Washington Blvd., Los Angeles 16, and
61 Renato Court, Redwood City, Cal.

TYPIS SPC phenolic and ceramic printed circuit
coil forms can be soldered after mounting. Phen-
olic forms: s ” high when mounted. in diameters of
L2197 and 285", Ceramic forms: 4 ” diameter, in
mounted heights of %5” and 13", with 195,"
powdered iron core. and collars of silicone fibre-
#las. I'orms come with threaded slug and termipal
collar. Units mount through two to four holes, as
required. Available as forms alone or wound as
specified.

CAMBRIDGE THERMIQNIC CORPORATION

imakers of guaranteed electronic components
custom or standard

4

For product information, use inquiry card on last page. 57
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Are You an Engineer
Who wants to go Higher—Faster?

Aiming for the upper strata, but still earth-bound after a few
years of ambition-blunted effort? Here's your chance to move
just as far and as fast as your ability and hard work will justify.

We're offering careers—not jobs—in electronics, semicon-
ductors and color TV with a company that’s. youthfully
mature, yet growing and expanding every day.

Submit resume or address request for personal interview to
D. Bellat, Personnel Director, Tung-Sol Electric Inc., 200
Bloomfield Avenue, Bloomfield, N. J.

) TUNG-SOL

EAST ORANGE + BLOOMFIELD, N.J.

58
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Radie and Alumimzed Special Purpose SemMiconductors  Color
TV Tubes Picture Tubes Tubes Picture Tubes

For product information, use inquiry card on last page.
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INDUSTRY , «

o NEWS %@

(Continued from page 56)

Frank J. Skwarek has been elected a
vice-president of the Polarad Electron-
ics Corp., Long Island City, N.Y.

Herbert L. Reichert has been named
Midwest Regional Manager, CBS-Hy-
tron Sales Corp., Danvers, Mass. His
headquarters will be located at 4935 W.
Fullerton Ave., Chicago, Ill. CBS-Hy-
tron has also announced the appoint-
ment of Jon B. Jolly as Sales Manager,
Semiconductors.

Dr. J. Nelson Grace, nuclear reactor
control specialist at the Westinghouse
Bettis plant (Pittsburgh, Pa.), has re-
ceived an honorable mention citation as
Qutstanding Young Electrical Engineer
for 1955, from Eta Kappa Nu, the scho-
lastic honorary fraternity for electrical
engineers.

The promotion of Allen B. Du Mont,
Jr, to the position of assistant to the
manager of the Television Receiver Div.
at Allen B. Du Mont Laboratories, Inc,
Clifton, N.J., has been announced.

Harold A. DeMooy has been ap-
pointed mgr. of Manufacturing for the
RCA receiving tube activities at Har-
rison and Woodbridge, N.J,, Indian-
apolis, Ind,, and Cincinnati, Chio.

National Aireraft Corp. has announced
the appointment of James W. Browder
as technical advisor to the vice-presi-
dent, Marvelco Electronics Div., Bur-
bank, Calif.

B. F. Steiger has been named vice-
president, Chatham Electronics, Liv-
ingston, N.J.

Election of sales manager, Daniel
Dewey, Jr, as vice-president of the
Eaton Electronics Corp., Moodus, Conn,,
has been announced.

Larry King has been appointed to the
staff of the Newark, N.J., sales engi-
neering office of Transitron Electronic
Corp., Melrose, Mass.

Promotion of Paul C. Ketchersid to
the position of Personnel Manager has
been announced by the Capehart-
Farnsworth Co., Fort Wayne, Ind.

Dr. James J. Brophy has been pro-
moted to assistant manager of the
physics research dept. at Armour Re-
search Foundation of Illinois Institute
of Technology, Chicago, Il

Russell W. Johnson, formerly assistant
advertising manager, has been appointed
advertising and sales promotion manager
of the television-radio div. of Westing-
house Electric Corp., Metuchen, N.J,

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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MONEY-SAVING MAGIC IN THIS "HEEL AND TOE”

Tinnerman “heel-and-toe” fasteners can also
have a wide variety of fastening features. The
self-retaining heel-and-toe can be combined with
the famous Tinnerman SPEED NUT impression.
Or with a speedy cable clip . . . or a spring catch

. a molding clip . . . a wire retainer . . . almost
any fastening idea you require.

This Tinnerman fastener is modeled after your
foot . . . there's a heel and toe . . . it slides easily
into the holes punched in the metl, fiber, or
plastic, even as your foot slides into a shoe. But
it is much easier to put on than to take oft!

The primary function of this SPEED NuUT
fastening principle is to provide a fast, casy-to-

ik Tinnerman sales engineers are ready to make
apply, low-cost, self-retaining fastener. Its snap-

a SPEED NUT Analvsis of your fastening require-

on attachment feature requires little skill and no
welding or staking. Yet 1t assures posttive reten-
tion for center panel or blind locations.

ments. Or you can write to us for details and
engineering data. Tiwnerman Products, Inc.,

Box 6688, Dept. 12, Cleveland |, Obio.

TINNERMAN

Ml >BBOE 5

FASTEST THING IN FASTENINGS

s #

On dictating equipment, this SPEED CLIP®

. Assembly of TV tuning coil to chassis and
bolds 1cires sufely away fron: mowving parts.

servicing simplified with special SPEED CLIP.

SPEED CLIPS secrre molding on plasiic sign,
belfy manufacturer gain 489 assembly sariug,

TELE-TECH & ELECTRONIC INDUSTRIES * Aprit 1956 For product information, use inquiry card on last page. 59
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AMERICAN PHENOLIC CORPORATION

CONNECTORS

for POTTING

Potting of electrical connectors was pioneered by
AMPHENOL in 1953—today a complete selection of AN
and Miniature AN-type connectors are available from
AMPHENOL in potting constructions.

The greatest benefit from potting is assured electrical
reliability in the presence of moisture and humidity.
Potted assemblies provide complete protection against
the effects of moisture, fuel, oil, lubricants, hydraulic
fluid, salt spray and carbon tetrachloride. Potting offers
an actual bonded seal—not a seal dependent upon critical
face-to-face mechanical seals which tend to create mois-
ture traps under temperature cycling. The potted assem-
bly is tamper-proof and vibration resistant. Potting
provides cost, weight and space reduction.
For complete information {background, methods, ordermg)

send for the newly issued brochure:
AMPHENOL CONNECTORS FOR POTTING

chicago 50, illinois
AMPHENOL CANADA LIMITED toronto 9, ontario

WW\W americanradionisriory com

______ assured reliability
in the presence of
moisture and humidity

Synchros, Self-Synchronous
Devices and Electrical
Servo-Mechanisms

By Leonord R. Crow. Second edition, published 1955
by The Scientific Book Publishing Co 530 S. 4th
St., Vincennes, Ind. 222 poges, price $4.20.

The purpose of this book is to con-
tribute a broad understanding of the
fundamental principles underlying the
functional operating theory, as well as
the effective use and application, of
synchros and allied self-synchronous
electrical mechanisms.

Beginning with general information
pertaining to the construction and op-
eration of synchro devices, the subjects
covered include synchro control trans-
formers, differential synchros, position
indicators, power synchros, and magne-
syns and other saturable-core electrical
servos. Many special synchros and de-
vices that have evolved from the fun-
damental form are considered.

The great scientific and engineering
interest that exists today in the use of
self-synchronous devices and their
principles as applied to electrical servo-
mechanisms and closed-loop controls
should make this book a valuable one
to the practicing engineer.

Worldwide Radio Noise
Levels Expected in the
Frequency Band 10 KC to 100 MC

By W. Crichlow, D. Smith, R. Morton, and W. Cor-
liss. NBS circular 557, published 1955 by Govern-
ment Printing Office, Woshington 25, D. C
poges, poper. bound. Price 30¢.

External radio noise in the frequency
range covered by this circular is of 3
types: atmospheric, which is generated
principally by thunder storms; galactic,
which originates in the galaxy, prinei-
pally from the direction of the constel-
lation Sagittarius; and man made, which
arises from such sources as industrial
machinery, power lines, and ignition
systems. Each type is discussed sep-
arately.

Using noise grade charts of the world
and related families of curves, expected
radio noise levels are given during 4
hour time blocks for each season, as
a function of frequency.

Results of measurements in Colo-
rado, Virginia, and England are com-
pared with expected levels.

Proceeding of the RETMA
Symposium on Automation

published by Engineering Publishers, GPO Box 11351,
gfsew York 1, N. Y. 114 poges, paper bound. Price
.00.

This book is a permanent record of
the papers given at the Symposium on
Automation sponsored by the Engineer-
ing Dept. of RETMA. It's contents,
following the program of the Sym-
posium, are grouped under the head-

(Continued on page 62)
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PYRANMID

technical
bulletin

THERE 1S MORE TO A CAPACITOR
THAN ITS DESIGN FORMULA:

_KD

C="a

Pyramid’s production and life tests of their capacitors are among
the most stringent in the industry. Production test for voltage
breakdown, capacitance, power factor, insuiation resistance and
seal are performed on 100% basis. In consisting of life, tem-
perature and immersion cycling, vibration, and corrosion where
applicable. These serve to guarantee that the capacitors you
purchase are consistently as represented to be.

=, W
i

T

Pyramid capacitors also owe their exceptional perform-
ances to the type of materials used in their manufacture
and the production methods which Pyramid engineers
have devised. For example, in the new Pyramid IMP
capacitor, a new, exclusive ptastic molding technique
was developed which bonds casing, impregnated ele-:
ment, and tinned copperweld leads into one compact
assembly capable of withstanding severe physical abuse.
In addition, this unit is heat and moisture resistant with-
standing the RETMA humidity-resistance test to a re-
markable degree. In another capacitor, type MT metal-
lized paper units, vacuum impregnation is employed and
the ends of the capacitor are sealed with plastic. Then,
as a final step, the entire unit is completely coated with a
highly moisture resistant wax. It is production techniques
such as these which, in conjunction with high quality
papers, impregnants {such as Halowax, Mineral Gil, or
Silicone Base Synthetic Oil), and metals, that account
for the excellent stability and long life that Pyramid
capacitors exhibit.

Pyramid capacitors, particularly electrolytic capacitors,
are specifically designed for long shelf life. To achieve
this goal requires that the various materials and chemi-
cals used in the manufacture of these units possess a
high quality and long term stability. Another contributing
factor to long shelf life is the care which is taken to pro-
vide maximum protection against the corrosive effects
of chemicals in the atmosphere. This necessitates a con-
tainer which is well insulated against the intrusion of
moisture, i.e., one which is air tight and hermetically

sealed.
* * * *

The number of different types of capacitors that Pyramid
manufactures is extensive. Included in this line are the
following:

. L. Electrolytic capacitors, type TD, with each unit sealed
in a metal tubular case. Available in single sections, dual
sections, and triple sections.

2. Electrolytic capacitors in screw base metal con-
tainers, type MC. Available in single and dual sections.

3. Twist-Mount electrolytic capacitors, type TM. Avail-
able in single, dual, and triple sections. Different sections
may have different working voltages.

4. HI-TEMP Twist-Mount Electrolytic capacitors, type
TWH. Designed for 100°C operation.

5. Dry Electrolytic capacitors in wax-filled, impregnated
cardboard tubes, type CDB. Available in single, dual, and
triple sections. Sections may possess individual leads or
share a common negative terminal.

6. Plug-in Electrolytic capacitors, type DO, provided
with 4 pins on standard octal base.

7. High-capacitance, low voltage electrolytic capacitors,
type PFB.

8. Molded tubular paper capacitors, type IMP.

9. Miniature tubular paper capacitors. Type 85LPT.

10. Ceramic-cased tubular paper capacitors, type CT.

11. Bathtub-Type Oil-Paper Capacitors, types PDM,
PDMT, PDMB.

12. Metal-tubular Oil-Paper capacitors, types PTIM,
PTDMV, 4PTIM, 4PTIMV, 7PTIM.

13. Small-base oil-paper capacitors, types PKM, PKMF,
PKMS, PKMT, and PKMB.

14. High-voltage oil-paper capacitors, types PLM,
PLMF, PLMS, PLMU, PLMR.

15. Kraft-tube metallized paper capacitors, type MT.

16. Metal-can metallized paper capacitors, types
MPGK, MPGM.

17. Metal-tube metallized paper capacitors, types
MPTIK, MPTIM. ye

18. "Glasseal' subminiature paper tubular capacitors,
and many others.

Pyramid capacitors are competitive in price because of the
modern production methods that are empolyed throughout
every phase of capacitor production. Whenever possible, auto-
mation techniques are being applied so that more uniform high
quality may be achieved. Much of Pyramid's success is due also
to the aggressiveness of Pyramid engineers in pioneering new
products.

FOR COMPLETE DATA SEND FOR ENGINEERING BULLETIN—FORM (MP=-2

PYRAMID eLectric co.

North Bergen, New Jersey

SEE US AT BOOTH 213
AT THE PARTS SHOW

PYRAMID IS THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS TODAY!
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= nhr ONE QUALITY ONLY
I

A FIRST CLASS TOOL TO DO A FIRST CLASS JOB!

For over sixty years, American Beauty electric
soldering irons ‘have been sefting the standard of l
performance by which all others are judged. With
American Beauty there are no second or third grades.

The wide assortment includes more than twenty
models. In wattages frem 30 to 550 and tip diameters
from one-eighth inch to one and one-eighth inches.
Diamond or chisel point.

' IN ADDITION TO OUR REGULAR TIPS, SPECIAL SHAPES AND SIZES
" AN ARE AVAILABLE IN VARIOUS SHANK DIAMETERS AND LENGTHS. LET US
3 -~ KNOW YCUR REQUIREMENTS.

AMERICAN ELECTRICAL HEATER CO.

Detroit 2, Michigan, U.5. A.

fimerican Beauty

ELECTRIC SOLDERING IRONS |

150-H |

62 For praduct informatien, use inquiry card eon last page.
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(Continued from page 60)

ings: Mechanization for High Volume
Assembly; Data Sensing, Processing
and Utilization; The Future of Auto-
mation; Automation for Low WVolume
Production; and Redesign for Automa-
tion of Components and Produects.

Practical and theoretical considera-
tions of techniques and systems are
treated and economic problems dis-
cussed. Design principles and applica-
tion details are also presented.

Specific items covered range from
such subjects as automatic production
of components and electronic assem-
blies to automatic warehousing and
automatic ticket reservation systems.

Included are questions and answers
from the informal discussions following
the presentation of each paper at the
Symposium,

Vacuum Valves in Pulse Technique

By P. A. Neeleson. Published 1955 by Philips Techni-
gaf Library, Eindhoven, Hollond, 178 poges, price
4.50.

It is the aim of this book to study cir-
cuits in which electron tubes are used
as switches with a view towards more
efficient use and new applications. After
introductory chapters on basic switch-
ing circuits and some operational cal-
culus principles, there follows a thor-
ough study of vacuum tubes as switches.
This is subdivided into a treatment of
the grid and anode circuits of both tri-
odes and pentodes.

The last chapters and greater part of
the book cover bistable, monostable, and
astable multivibrators.

While this book deals with vacuum
tubes only, it will be helpful in supply-
ing designers of transistor switching
circuits with the basic method of analy-
sis of switching circuit action.

Books Received

TV Field Service Manual, Vol.

By Horold Alsberg. Published 1955 by lohn F. Rider
Publisher, Inc., 480 Conal St., N.Y., N.Y. Paper
baund, 137 pages, price §2.40.

Covers TV servicing in the home,
using test patterns. Tube lists and lay-
outs of over one thousand 1949 to 1955
TV receivers are given.

Salt & Water, Power & People

Published by the Hooker Electrochemical Co.,
Niagara Falls, N.Y. 109 pages. The story of the
Hooker Electrochemical C‘;. presently celebrating
is 50th anniversary.

Introduction to TV-Servicing

By H. L. Sweluw and J. ven der Woerd. Published
1955 by Philips' Technicol Library, Eindhoven, Hel-
lond. 264 pages; price $5.50.

Although this book deals only with
faults found in receivers using the 625
line system, the principles presented
are applicable to the 525 line system.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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SUB-MINIATURE

CAVITIES
i ? 0'3000 mc

Rt i

iz T
-~ re_ | PEAK
{ TuNinG | POWER

[ ADJUST | ADJUST
|

=31

SPECIFICATIONS:

Power
MODEL Modulation. Qutput PRF

CGP-1  Grid Pulsed 2 wattspeak  0-4,000 PPS
CPP-1  Plate Puised 100 watts peak 0-1500 PPS
CCW-1 Cw 50 MW s B

| . _ Tuning Range.........cccconrveicecnnen. 2750 — 3000 me
FEATURES: Pulse Width.................cocceoieiieen 0.75 + 0.1 ,uSec.
| ' Rise Time.........ocoovorvriccnin, o 0.1 uSec,
Frequency Stahility............. Al ) 0.02 me/°C.

— e e

CONSULT US ON YOUR APPLICATIONS POLARAD

ELECTRONICS CORPORATION

43-20 34th STREET . 'LONG ISLAND CITY 1, N. Y.

= REPRESHNTATIVES « Albuquerque * Atlanta * Baltimore = Boston = Chicago « Cleveland * Fort Worth * Kansas City = Los Angeles « New York
Philadelphia * San Francisco « Seattle = St. Paul » Syracuse * Washington, D. C. * Canada, Arnprior—Export: Rocke International Corporation
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subminiature, metal-clad

metallized
paper
capacitors

Operate at temperatures to 125°C
without voltage derating

Withstand dielectric test of twice
rated voltage

Insulation resistance higher than
any other metallized paper capacitor

Self healing dielectric

Here are the finest capacitors which the present state
of the art can produce.

In the application of stringent quality controls, Sprague

has gone so far as to metallize its own paper . . . the
only commercial manufacturer to do this. Thus Sprague

® is the only capacitor manufacturer with complete con-
trol over the end product. And in no other type of
capacitor does quality in manufacture play so impor-
tant a part in performance.

®
A complete range of ratings and sizes,
hermetically sealed with glass-to-metal

solder-seals in corrosion-resistant cases, .

is available in numerous mounting and world’s largest capacitor manufacturer
terminal styles. Write for Engineering

Bulletin 224 on your letterhead. Sprague Electric Company,

233 Marshall Street, North Adams, Massachusetts

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts, CABLE: SPREXINT.
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TELE-TECH &

ELECTRONIC

INDUSTRIES

M. CLEMENTS, Publisher ¢

O. H. CALDWELL, Editorial Consultant +“

B. F. OSBAHR, Editor

The Changing Times

With this issue the editorial staff of Tele-Tech &
ELECTRONIC INDUSTRIES embarks on a new and
vastly broader editorial program than ever before. This
April issue marks our first issue as a new publication of
the Chilton Company, Inc., Philadelphia, Pa. The Chilton
Company has long been known as a leading publisher of
technical and trade periodicals. With the purchase of
Tele-Tech & ELECTRONICS INDUSTRIES, Chilton’s
management signified their recognition of the growing
role that the electronic industries will take in the indus-
trial world of tomorrow and their determination to
remain abreast of the changing times. Here is a list of
Chilton publications now serving American industry:

Automotive Industries
The engineering, production and management of cars,
trucks, buses, aircraft; farm and road machinery
Boot & Shoe Recorder
National voice of the boot and shoe trade
Butane-Propane News
Headquarters for LP gas information since 1931
Commercial Car Journal
The magazine for truck and bus fleet operators
Department Store Economist
The magazine of Dept. store merchandising
and management
Distribution Age
Materials handling, transportation, warehousing
Gas
Management, engineering and utilization of pipelines
Hardware Age
The hardware dealer’s magazine
Hardware World
In the West for the West
The Iron Age
The national metalworking weekly
The Jeweler’s Circular Keystone
Authority and leader of the jewelry industry since 1869
Motor Age
For the automotive service industry
The Optical Journal and Review of Optometry
The Spectator
Insurance authority since 1868

Tele-Tech & ELECTRONIC INDUSTRIES
For the electronic research, design,
development and operational engineers

TELE-TECH & ELECTRONIC INDUSTRIES °* April 1956

All of us are aware of the constantly expanding hori-
zons due to new application of electronic techniques.
The Institute of Radio Engineers for example, reports
that there have been 24 professional groups formed over
the past 8 years and yet each of these groups is only
concerned with one broad avenue of electronics engi-
neering. In turn, each of these avenues may serve many
industries, Almost daily we read reports of how elec-
tronic equipment has been employed in some new phase
of control, computing, communication, instrumentation
etc. Typical of these topics are:

Recorded signals on magnetic tapes used to control the
operations of all types of machine tools.

Closed circuit TV, in color or in black and white, find-
ing enormous applications . . . for remote process control
in heavy industry; for vehicular and aircraft traffic
control; for industrial plant security as a silent watch-
man; as a merchandising aid in department stores; for
signature verification in banks; ete.

Transistors and the electronic guided missile require-
ments have fostered tremendous advances in miniatur-
ization. Today such equipment is assembled with the
precision tools of the jeweler and the watchmaker.
Interestingly, every large American watchmaker of
yesteryear has a very active electronic division today.

A former shoe machinery producer has now turned to
the manufacture of electronic production equipment.

There is a constant procession of new computers to
solve complex equations and counting problems in in-
ternal combustion engines; statistical forecasts for life
insurance tables, voting, etc.; inventory control for the
distribution of merchandise and materiel in commercial
and military establishments etc.

Thus we see that the electronic industries today are
constantly expanding and becoming an increasingly im-
portant element in all other types of American industry.
We see too the tremendous editorial possibilities that
accrue by being affiliated with a publishing concern
serving as many industries as the Chilton Co.

Our front cover this month reflects the ELECTRONIC
INDUSTRIES emphasis that we shall have in future
editorials. Caldwell-Clements has been engaged by the
Chilton Co. to continue the publication of Tele-Tech &
ELECTRONIC INDUSTRIES. Our editorial and business
address therefore still remains at 480 Lexington Ave.,
New York 17, N.Y. We hope that you will contact us
here and let us know of any way in which we can be of
greater service to you.
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RADARSCOPE |

Revealing Important developments and trends
TV and

throughout the spectrum for radio,

electronic research, manufacturing and operation

HOW TO “FIND” ENGINEERS. One large electronics
firm has come up with a workable—if expensive—solu-
tion to the engineering shortage. Having exhausted the
normal recruiting methods they are looking, now, to
acquire further engineering help through the outright
purchase of smaller well-staffed firms.

TOUGHER PRINTED CIRCUITS are in sight through a
new bonding process developed by National Vulcanized
Fibre Co. The new copper clads possess double bond
strength (12 to 15 lb.) and much higher dip solder re-
sistance (30 secs. at 500°F).

THE FCC has announced new rules for the permissible
radiation from radio and TV receivers. All commercial
radios and TV receivers manufactured after May 1, 1956,
operating in the band 30-890 MC, must be certified as
complyving with the Commission’s new regulations, and
a seal must be atttached to that effect.

“AUTOMATED" DRILLING MACHINE

Electronic controt system at rear permits operator of this drilling system to
dial the “X" and “Y" coordingtes of the hole that he wants drilled. Min-
neapolis-Honeywell designed the system fo hondle speciol custom drilling
jobs difficult to handle by nermal preduction methods
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THE NARTB has petitioned the FCC to institute a rule
making proceeding looking to authorize the remote con-
trol of standard and FM broadcast transmitters operat-

ing with directional antenna systems or power in excess
of 10 kw.

MOBILE RADIO is being used increasingly by highway
departments to coordinate the flow of materials with
paving operations. An added feature, they find, is that
now one engineer can cover two or more projects for he
can be contacted immediately when needed.

ONE RESULT OF AUTOMATION will be the adjust-
ment of marketing and sales to a constant flow of goods
and services instead of today’s practice of adjusting pro-
duction to sales, points out RCA’s Dr. E. W. Engstrom.
Since there will be a great increase in the capital invest-
ment per worker, the capital investment, and the people
who man the facility, must be kept steadily at work if
appropriate returns are to result.

THREE-YEAR FCC PROGRAM. Because the use of
radio as an industrial tool has become such an estab-
lished and essential part of the Nation’s economy FCC
Chairman George C. McConnaughey recently informed
Congress that the Commission is commencing a 3-year
program of studying basic engineering and economic
data to produce material on which to base revisions of
the FCC’s safety and special radio services rules. The
Commission Chairman stressed to the House Appropria-
tions Committee that this move was mandatory to keep
the government from becoming “a stumbling Block in
this field.” He cited the fact that the tremendous expan-
sion in the industrial usage of radio frequencies re-
quires a drastic revision of present allocations and rules.

THE IMPORTANCE OF INVESTMENT CAPITAL is
the subject of a sharp dispute between the National
Assoc. of Manufacturers and labor union quarters. Root
of the dispute is recent statistics which show that the
amount of capital employed to produce each unit of out-
put has béen getting smaller over the past 35 years;
hence the “productivity of capital” has been rising.
Labor circles interpret this as showing that investment
capital is becoming less important to economic growth,
and that tax policies should give little attention to the
need for capital. Spokesmen for the NAM insist, how-
ever, that instead of being evidence of a declining need
for capital, the statistics are “evidence of a growing
scarcity of capital--in relation to the opportunities for
using it productively.”

TELE-TECH & ELECTRONIC INDUSTRIES °* April 1956
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NEW “SOLID STATE” BATTERY will extend the ap- /

plications of battery-powered equipment. Developed by
P. R. Mallory & Co., the new battery generates voltage
by the differential in contact potential between two con-
ductors in contact with a solid electrolyte. No water
solution is used. Result of this “water-less” construction
is stable output voltage over a temperature range from
—65° to 165°F. Shelf life is reportedly 10 yrs., or more.

“DECCA” AIR NAVIGATION SYSTEM, the official air
navigation and air traffic control system in the United
Kingdom, is being tested here by the Signal Corps. The
system employs low-frequency radio signals to provide
continuous an all-weather, flight-position picture for
aircraft. Bendix Aviation Corp.,, American licensees for
the system, are supplying technical assistance in the
tests which are being conducted in southeastern Arizona.

RENEWED INTEREST IN UHF-TV may result from
an appeal made before the Senate Interstate and Foreign
Commerce Committee last month by the General Elec~
tric Co. Company spokesman, Paul L. Chamberlain, asked
that the FCC make “a thorough, objective inquiry into
possibilities of the more effective use of UHF-TV” be-
fore the UHF channels are lost “either by intent or by
default.” The UHF service problem, he said, has never
been the subject of an intensive inquiry by the Com-
mission, “Thus, it may well be that no one is today
properly qualified to state whether UHF can, or cannot
give an adequate TV service.” He added that the UHF
transmitting and receiving equipments available today
are definitely capable of furnishing adequate service,
and that G-E has developed a tiny, “radically different
tube” for the front end of the UHF receiver which has
the effect of quadrupling the effective radiated power
of the transmitter.

MANPOWER

ENGINEER'S GRIEVANCES were summed up at the
Midwinter Personnel Conference of the American Man-
agement Assoc. by John E. Gagnon, Director of Person-
nel, Olin Mathieson Chemical Corp. He stated that “En-
gineers have become more vulnerable to unionization
in recent years. Their grievances include professional
status, more time off for professional meetings, leaves
to take additional courses; but here, too, money is a
very important element. Starting salaries this year for
engineers with bachelor’s degrees are reasonably high.
The trouble, however, develops later on. They don’t
progress fast enough to keep ahead of new recruits in
succeeding years. As a result, turnover increases, which
is more expensive than paying higher salaries.”

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

AVIONICS

NEW ‘INTEGRATED FLIGHT INSTRUMENT SYS-
TEM’ announced last month by Kollsman Instrument
Corp. is a significant step toward providing airline
pilots with more precise and interrelated flight data. Of
particular importance, the system features greatly in-
creased altimeter accuracy to provide precision in alti-
tude separation. The complete system consists of three
pressure instruments—a sensitive altimeter, a standard
indicated airspeed instrument and a Machmeter. The
system also includes an angle of attack sensor, an out-
side air temperature probe, and a computer. By means
of servo components the instruments are interconnected
to each other and to the computer. Information signaled
from one instrument is used to correct the data of the
other instruments. The important advantage of the
system is that it depends on conventional pressure in-
struments which are connected electrically to each other
and to a computer but which can function independantly
in case of an electrical interruption.

ELECTRONIC FILING CABINET

Single 2,700-ft. spool of magnetic tape shown being threaded into one
of the 100 file units in the new “Datamotic 1000" computer by engineer
Bob Wilkins, can store as much data on its 31 chonnels os con be found
on a half-million punched cards.
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Life-Test Results
On Selenium Rectifiers

HE life-testing of selenium recti-

fiers manufactured for radio-TV
applications underscores two very
important facts. (1) It is impossible
to predict, with any degree of accu-
racy, the inherent behavior of a
given unit during service. (2) Qual-
ity variations between even the five
leading brands are often phenome-
nal.

Although curves on the life-test-
ing of industrial cells have been pub-
lished from time to time, there exists
in the literature very little data on
the performance of the higher volt-
age, radio-type stack. Attempts have
been made to devise a reliable form
of accelerated life test; but, as in the
case of industrial cells, no accepted
correlation has resulted.

Unlike the industrial stack, whose
operating characteristics are rela-
tively stable, the radio-type rectifier
exhibits with time a behavior dis-
tinctly its own. Continual operation
at full rating becomes, in many cases,
a sheer gamble. From the standpoint
of useful life, derating probably no
other single component accomplishes
so much.

Aging
Consider, first of all, the problem

G. C. CHERNISH, P.E., Senlor Liaison En-
gineer, TV Design, Sylvania Eleciric Prod-
vets Inc., Radlo and TV Dlv., 254 Rano
$t,, Buffalo, N. Y.
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of aging. Fig. 1 plots an industrial cell
versus a radio-type cell, both of the
same manufacture. Both were oper-
ated at 1009, of rating—voltage, cur-
rent and temperature. Twenty sam-
ples of each were selected at random
from various production lots, their
respective curves representing aver-
age performance,

Observe now how output from the
radio-type cell falls off sharply, al-
most at once. The industrial plate, on
the other hand, ages only gradually,
by comparison. Although only one
manufacturer is represented in this
particular test, the results hold for
just about any make tried, with one
notable exception.

Barrier Layer

The last few years have witnessed
welcome advances in the art of se-
lenium-rectifier manufacturing. A
process known as vacuum metalizing
has been developed whereby the so-
called “barrier layer,” which does the
rectifying, is more effectively formed.
Since this layer is only microns thick,
crystallization of the selenium had
long been a very touchy process. It is
felt that the new technology affords
much closer control over crystal nu-
cleation, thereby resulting in a higher
yield of good, workable cells.

Fig. 2 depicts the strides made re-
cently with the new barrier layer.
The two samples are radio-TV recti-
fiers made by the same firm. Again,
each curve represents an average of

several samples. While forward re-
sistance of the older cell still rises in
linear fashion after only 1500 hrs. of
operation, that of the new cell begins
to level off at this point.

In considering the radio-type se-
lenium rectifier as manufactured to-
day, the broad differences in per-
formance between leading brands
may be high-lighted even from the
standpoint of shelf life. This is not to
claim that the cell is a perishable
commodity, although one or two of
the lesser-known makes might al-
most be termed just that. In general,
rectifiers of current manufacture
bear up relatively well while in stock.

Fig. 3 plots shelf aging versus time
for the five leading brands. With only
a 59, increase in forward resistance
after twenty months in stock, manu-
facturer “A” is obviously in a class
by himself. In sharp contrast, manu-
facturer “E” has a cell whose for-
ward resistance is still climbing after
increasing by 509 within a year.

It is readily apparent that, despite
recent advances in rectifier technol-
ogy, no two firms are alike, quality-
wise. The outstanding criterion is of
course forward aging, with its con-
sequent detriment to output voltage.

Forward Resistance

Since selenium has a negative co-
efficient of resistance in the forward
direction, voltage output will in-
crease with rising temperature.
However, it can be shown that we

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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Tests of radio-TV type stacks manufactured by five
different firms disclose phenomenal variations

in shelf life, forward resistance change with temperature
and useful life. Discussion points up the difficulty in
predicting individual rectifier performance

and the need for derating.

soon reach the stage of diminishing
returns. Again, to a marked degree.
this depends on the make of rectifier,
manufacturer A once more outstrip-
ping his competitors.

If the forward resistance remains
relatively high even after warm-up,
as in the case of cells made by some
lesser-known manufacturers, serious
overheating may result when rated
load is drawn from the stack. For, in
the final analysis, the greatest single
enemy of selenium is heat, whether
generated within the cell itself, or
externally. If excessive, the barrier
layer may rupture, and fail at recti-
fication.

Thermal losses due to forward re-
sistance normally account for 70%
of the total heat generated in the
cells. The remaining 30% may he
charged to losses resulting from cur-
rent which flows in the reverse di-
rection, as plotted in Fig. 4. Here
also, temperature plays a vital role.
At the lower thermal levels, reverse
current becomes relatively high.

As a rule, this increase in reverse
current at low temperature will not
impair too seriously the operation of
a selenium rectifier in radio-TV ap-
plications. Unless the unit goes into
special equipment (magnetic ampli-
fiers, for instance), there would be
little detriment, providing reverse
current does not exceed the levels
shown in Fig. 4.

These levels may also be exceeded
by the application of sustained over-

voltage. From the standpoint of po-
tential gradient, the barrier layer as
formed by some manufacturers will
survive fairly rough surges. But the
instantaneous rise in reverse current
could puncture the layer and lead to
complete breakdown of the cell. Con-
sequently, selenium-rectifier manu-
facturers will allow no latitude what-
ever on overvoltage.

Life Test

Fig. 5 depicts the results of a 5000-
hour life test on selenium rectifiers
manufactured for the radio-TV in-
dustry. Of the five different brands
represented, all were operated in a
normal ambient of 25° C. at 100%
rated de load and input voltage. Since
the standard 130 v. unit is designed
for a peak inverse potential of 380 v.,
the full-wave doubler circuit was se-
lected, so that ability of the cells to
withstand rated back emf could be
put to the test. This same circuit,
incidentally, was employed through-
out these various life tests.

As can be seen in Fig. 5, the famil-
iar pattern of quality variance be-
tween brands repeats itself here.
Again in a class by himself, manu-
facturer A has a product whose for-
ward resistance increases by only
75% after 5000 hrs, Moreover, the
aging characteristic shows signs of
levelling off at this point. On the
other hand, manufacturer E produces

(Continued on page 166)
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CAP RATIO)
>
O

Automatic production machine for measuring the

TC of precision ceramic dielectric capacitors features
an operating speed of one measurement every 40 secs.
Coefficient accuracy is 2 parts/million ard direct
capacity measurement exact within 0.0038

1.°C.

flg. ¥: Copacity variation with femperoture

Measuring Capacitor
Temperature Coefficients

ERAMIC dielectric capacitors

occupy a special position among
circuit components. While it is almost
impossible to manufacture resistors
and inductors with thermal drifts of
precisely given sign and magnitude,
it is a normal operation to make
ceramic dielectrics with positive or
negative temperature coefficients,
and, in the negative range which is
more commonly used, to give this
coefficient a predetermined value
over a wide range.

Circuit stability is an essential ele-
ment in electronic devices, such as
computers, instruments, and com-
munications equipment which must
function over a wide range of tem-
peratures. Since the selection of
components whose characteristics
are independent of temperature is
usually not possible, components
are generally chosen with equal and
opposite thermal drift to achieve
stability. Consequently, negative co-
efficient ceramic dielectrics are most
frequently employed, particularly in
oscillating circuits where the induc-
tances to be balanced have positive
temperature coefficients. Where neg-
ative coefficient carbon resistors are
used, positive ceramics are selected.

Temperature Coeflicient

Consider a capacitor of value C
at 25°C. For a temperature change

J. PEYSSOU and J. LADEFROUX, Com-
pagnle Generale de Telegraphie Sans Fii,
Parls, France.

At®, the capacity C changes by AC.
The temperature coefficient (TC) is:

TC = (AC/C) (1/A1).

In general, the curve of AC/C=
f(t) is more or less concave between
—55°C and +}85°C. See Fig. 1. De-
pending on the choice of the limits
of the temperature interval t, it is
possible to speak of true TC at 25°C
(slope of the tangent to the curve at
25°C), of average T'C between 25°C
and 85°C (slope of the chord AB), of
average TC between —353°C and
4-25°C (slope of the chord AC), and
of average TC between —55°C and
+-85°C (slope of the chord BC).

nuf. Machine utilizes analog computer in bridge

circuit to provide direct readings.

By J. PEYSSOU and J. LADEFROUX

The definition of TC has been the
subject of much discussion in com-
mittees dealing with the standardi-
zation of component tests. In the case
of ceramic capacitors, it may be
shown that measurement between
25°C and 85°C is sufficient for evalu-
ating behavior between —355°C and
85°C.,

Roughly speaking, capacitor cer-
amics may be divided into two
groups:

(A). Ceramics with TC near zero
or slightly negative. The dielectric
constant varies from 15 to 35. To a
certain extent, the TC appears to be
a substantially linear function of the

flg. 2: Anclog computer ckt used as a capacity meter and megohm meter In measuring machine
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dielectric constant. These two para-
meters are essentially dependent on
the material’s composition. In this
class, TC is practically constant from
—55°C to -}-85°C, and measurements
made down to 25°C are adequate,
any slight difference introduced
being within measurement error of
2 x 10-¢.

(B). Ceramics with dielectric con
stants between 60 and 100, usually
based on titanium dioxide, have a
more negative TC, and may vary
from —470 x 10-® to —1200 x 10-¢.
The concavity of the curve in Fig. 1
increases with dielectric constant.
For ceramic with TC of —750 x 10-°
at 25°C, as is often employed in this
range, the TC of a batch manufac-
tured without special precautions
will give a wvalue of —900¢ x 10-°
from —55°C to 25°C, and —650 x 10-¢
from 25°C to 85°C. Under these con-
ditions, the choice of measurement
temperatures is essential. However,
this temperature characteristic is
well known, and the curvature is
roughly identical for almost all
ceramics in this class. Consequently,
it is sufficient to know the general
shape of these curves by experience
to obtain an adequate evaluation of
measurements limited to the 25°-
85°C range.

Taking into account the general
requirements and ceramic properties
of components produced throughout
the world, the International Electro-
technical Committee presented, in
Sept. 1954, a series of standardized
coefficients and tolerances for tem-
perature compensation capacitors.
These are divided into two types:
1A for narrow tolerance, and 1B for
medium tolerance. See Table 1.

TC Measurement

Capacities used to compensate for

Fig 4: Complete tem-
perature coefficient
measuring machine

the TC of oscillating circuits gener-
ally range from a few uuf to about
400 pyf. In order to learn the capaci-
tor's TC, 3 functions must be meas-
ured: capacity at about 25°C, capac-
ity variation, and temperature
change.

At 1 mc, bridges and Q-meters can
measure capacity with an accuracy
of the order of 1/100¢ on the average,
taking into account calibration in-
accuracies. However, accuracy may
drop to 5/1000 for capacities around
20 upf. Increasing measuring sensi-
tivity would be to no avail as long as
the variable capacitor calibration in-
accuracies remained.

To measure capacity change con-
ventionally, the capacitor is inserted
in an oscillating circuit, and the re-
sulting change in frequency is com-
pensated by adjusting a calibrated
variable capacitor to return the
oscillation to its original frequency.
In general, a AC sensitivity of 0.005
wuf is sufficient. Measurement diffi-
culties are due to the very small
value of AC, and the great stability
demanded of the electronic equip-
ment to detect frequency change.
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M. PLATFORM DRIVE MECHANISM
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Various types of conventional appa-
ratus provide. more or less satisfac-
torily, these simultaneous qualities
of sensitivity and stability.

Direct measurement of capacitor
temperature is not readily possible.
However, by exercising well estab-
lished precautions regarding warm-
up time, heat circulation, etc., meas-
urement of the surrounding air will
give an accurate indication. In gen-
eral, a temperature indetermina-
tion of 0.5°C is permissible.

The abandonment of quartz crys-
tals in some portable transmitters,
plus the requirements of certain mil-
itary devices, have created a demand
for temperature coefficient toler-
ances closer than 30 ppm; 15 ppm
has not been uncommon. It became
apparent that an accurate produc-
tion testing machine would be
needed.

Machine Design

The machine’s range is up to 400
uuf, with a TC measurement accur-
acy of better than *2 ppm for a 300
uuf unit when the coefficient is be-
tween 20 positive and 20 negative.
For TC more positive or negative,
the error is increased by 4 to 5% of
the TC value.

Less than one sec. after the capac-
itor is connected to the instrument,
the capacity is automatically indi-
cated on two dials with an accuracy
of #0.0038 unf. One fine dial division
corresponds to 0.0075 uuf, and stabil-
ity is better than one-half division.
Capacity meter drift is limited to
0.03 vnf per 24 hrs., which is neglig-
ible during the complete 20 min.
measurement cycle from 25°C to
90°C and back to 25°C. Maximum
capacity change during test is 10
ppf,

During operation, one measure-
ment is accomplished every 40 sec.,
permitting 500 to 600 measurements
daily with 2 unskilled operators.

(Continued on page 163)
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Fig. 1: Careful handling pays dividends in long life

tube face down

Fig. 2: Never carry

Care and Feeding of
The Image Orthicon

HE precision assembly of the

many delicate parts of an image
orthicon—and the high cost of air
time—make jt imperative the tube
be accorded the best care possible.
Care in handling, stocking and
operation should begin the moment
a tube is received and continue
through and beyond the end of its
life.

When a shipment arrives, the
tubes should be unpacked and
examined, and a tube record card
made out for each tube. This card,
(Fig. 3) should incorporate spaces
for maintaining a complete record
of the tube’s history, starting with
date of receipt, date tested, results
of tests, location of tube, dates in
and out of cameras, and tube hours
of use. Any movement of this tube
in and out of stock or in and out of
cameras, must be faithfully noted
on the card so that a complete case
history is always available. Such in-
formation is necessary for validating
the guarantee in the event of short
life for any reason, and it can pos-
sibly pay dividends by indiecating
means of increasing tube life.

Handling and Storage
It is important that proper meth-

R. L. SMITH, engineer, TV station WRGBE,
General Electric Co., Schenectady, N.Y.

2

ods of physically handling these
tubes be instilled into every member
of the staff. The rules for handling
are simple and easily observed:

1. Except when a tube is in a
camera always keep it in the plastic
packing case in which it is shipped.
This case will protect the tube
against damage by physical shock.
Carry with both hands.

2. Never store or carry tubes with
the large (iarget) end down. (Fig.
2} Minute particles of material fall
rapidly in a vacuum and can pit and
badly damage the photocathode
surface. In fact, a targst-end-down
shipment can result in pitting the
photocathode to such an extent that
the tube is a total loss. Tubes may
be stored on their sids to prevent

Fig. 3: Tube record card should be made

tipping or falling.

3. Use lens tissue for cleaning the
face of the photocathode. (Fig. 4)
Never wipe face with sleeve, nor
blow on the face. Small scratches
become very objectionable when
magnified to normal picture size.

Removal and Insertion

1. Remove the lens turret. (Fig. 7)
This is a good time to inspect and
clean lens surfaces, and to check
turret mechanical fit.

2. Remove camera tube mask
plate. In some cameras it is neces-
sary that the view finder first be re-
moved.

3. Remove the base socket.

4. With one hand held over the
camera front tube opening, smoothly

out as scon as image orthicon is received

o T

-

scaron CAMERA® | HEAD®2
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Fig. 4: Use lens tissue to clean tube face

By R. L. SMITH

Fig. 5: Checking the gray scole with stondard RETMA chart and normaol lighting

The usable life of a tube can be substaniially increased by careful handling

and systematic record keeping, and operating the tube over the most

favorable portion of its curve. Here are simple rules that should be followed by

all personnel dealing with these camera tubes

eject the camera tube from ithe
annular socket with a steady pres-
sure on the base end and carefully
withdraw from the camera and place
in an empty carton.

5. Remove the new tube from its
carton and clean the tube face, using
a soft brush first to remove coarse
materials. Noting the position of key
pin hole in the annular socket, care-
fully insert tube with firm pressure
until seated. Now thoroughly clean
the tube face with lens tissue.

6. Replace the mask plate and, if
necessary, adjust this plate mount-

ing so that the plate exerts pressure
on the tube face to hold the tube in
the socket.

7. Replace the tube base socket,
lens turret and view finder.

8. Turn on the channel for warm
up. While this warming up is in
process, return the old tube to stock
and make all entries on the record
cards of both the tube coming out
and the one going in.

Record Keeping

Each camera channel should be
equipped with a tube hour meter

Fig. 6: Output is iinear function of light input up to a certain point
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which will show filament hours on
the tubes in service. WRGB channels
have an additional meter activated
by a switch on the target control
which records the amount of time
that the target is “up.” Although this
second meter has no bearing on the
guaranteed hours, it is recommended
because it may uncover wasteful
practices and result in a higher per-
centage of actual to filament life.
These target hour figures are also
carried in the records.

At regular intervals the data from
the individual tube cards is trans-
ferred to a tabulation sheet so that
an analysis of tube life can be made
by individual cameras, operating
studios, length of camera operating
day, or other criteria. Studies of this
type may reveal operating habits
which are wasteful of tube life, and
indicate means by which closer con-
trol! of life mav be attained.

Tube Life Vs.
Camera Adjustment

A skillful cameraman is an im-
portant key in the success of a live
program, There are means of ad-
justing an 1.O. tube camera in such
a manner that brightness level
changes in excess of 4/1 can be
easily accommodated with little or
no changes in camera output. A briefl
reference to the 1.0. output charac-

(Continued on page 172)
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Bistable ferromagnetic elements offer the advanfages
of reliability, small size, ruggedness

and low power consumption.

This article reviews basic concepts of these elements
and indicates telemetering and navigational uses
as applied to airborne navigational systems.

By I. L. AUERBACH

Fig. 1: Bistable ferromagnetic elements exist in 2 bosic forms—
microthin metollic tape and molded ferrites

Applications of Bistable

HE bistable
ferromag-
netic element we
will describe is
relatively new in
the electronic
field. It vies for
prominence with
ihe transistor in
control systems
where reliability,
small size, rug-
gedness, and low
power consumption are the critical
features. This article (1) presents a
few fundamental concepts about
these elements so that a better ap-
preciation of its capabilities can be
gained, (2) reviews a few typical
circuits in which they have been
used, and (3) indicates several ap-
plications of this new component as
applied to airborne control systems.
The bistable ferromagnetic element

is not completely new. It is in fact
extremely old; it is really a tiny
lodestone. Its magnetic properties
have been developed over recent
yvears to maximize specific charac-
teristics of particular value in elec-
tronic engineering. The Germans
during the beginning of World
War II, while working in the field
of magnetic amplifiers, developed a
47 per cent nickel-iron alloy with
a rectangular hysteresis loop. The
unique properties of this alloy are
its high retentivity relative to the
maximum magnetization, and its

I. L. Auverbach

f. L, AUERBACH, Manager, Special Prod-
vets Div., Burroughs Corp. Research Cen-
ter, Paoli, Pa.
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very low coercive force. These prop-
erties are the major differences be-
tween the rectangular-hysteresis-
loop materials for these elements
and the S-shaped hysteresis~loop
materials common to most magnetic
laminations for transformers and
motors. Prof. Howard Aiken of the
Harvard Computation Lab. intro-
duced this new metal into the U.S.
about 6 years ago. He also suggested
the first circuit use in the form of a
magnetic register for storing and
shifting discrete data. Discrete in-
formation was introduced in the
register and successively stepped
along, passing the information from
core to core when an electrical sig-
nal excited the cores. When no signal
was applied to the register, the in-
formation or data was held statically,
with no power required within the
tiny magnets or within the circuits.

This initial development led to
widespread investigations in many
laboratories throughout the country.
The material and circuit applica-
tions of these elements have been

advanced considerably since the
early work in 1949.

Application

Bistable ferromagnetic elements,
due to their natural “memory” abil-
ity, have been applied extensively to
large memory arrays in computers.
Jay W. Forrester of the Digital Com-~
puter Lab., MIT, first proposed their
use in a coincident~current memory
system for large-scale computer ap-
plications. At Burroughs, the writer
and his associates developed the
corediode memory system for higher
speed computer use. These tech-
niques have been thoroughly de-
veloped during the past few years,
and these memories are now com-
monplace in many military and com-
mercial computers.

In addition to the early memory
work, considerable effort has been
expended in the application of
bistable ferromagnetic elements to
the arithmetic, control and input-
output problems of computers or

Fig. 2: Most mag-
netic materiols have
S-shaped hysteresis
loops. Bistable fer-

romagnetic loops
are reciongular with
low coercive force
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Fig. 3 (obove): Magnetic shift register. Bistable ferromagnetic elements |
are coupled together by single diode transfer loops ‘

Fig. 4 (r.): Condltional transfer loop, provides parallel read-out and stor- |

age to shift register

Ferromagnetic

data processing systems. An elec-
tronic data processing system that
utilizes 800 magnetic cores and 48
vacuum tubes and performs all of
the arithmetic and control opera-
tions normally required of a digital
computer has been recently com-
pleted. This system replaced a 530-
vacuum tube electronic version and
resulted in a power saving of 5 to 1
and a volume reduction of greater
than 6 to 1. Our current technology
has indicated ways of reducing the
remaining 48 vacuum tubes to a
mere handful.

The bistable ferromagnetic element
exists in two basic forms—microthin
metallic tape and molded ferrites.
(See Fig. 1.) The tape form usually
consists of a number of wraps of very
thin metal tape wound on a ceramic
bobbin, the tape being spot-welded
and the assembly heat-treated in a
dry hydrogen atmosphere.

The ferrite form, on the other
hand, is fabricated very much like
ceramics. After the base material
has been ball-milled into a fine

powder, it is pressed into small
toroidal shapes, a binder is added,
and the unit is fired in a reducing
atmosphere.

Characteristics

The most common method of de-
scribing the characteristics of mag-
netic materials is the B-H, or hys-
teresis, loop. (See Fig. 2.) As stated
above, the vast majority of magnetic
materials used by industry have an
S-shaped hysteresis loop. The mag-
netic materials used in these new
elements however have a rectangular
hysteresis loop. The coercive force
(H,) is a small fraction of that re-
quired by transformer type mag-
netic materials. The rectangularity,
the low coercive force, and the con-
sequent high speed of switching are
the characteristics of these magnetic
materials that have made this
new element so successful in elec-
tronic information processing sys-
tems. Another important character-
istic is that the residual magnetiza-

0 {Tal

)
!

Fig. 5: Logical AND
clreuit.  Truth table
shows gate produces
output only with o
AND b inputs
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Elements

tian (B,) is very nearly that of the
maximum magnetization (B,). This
enables the magnetic core to store
information very efficiently. The ratio
of B,./B,, or the squareness ratio,
for generally available cores ranges
between 0.85 and 0.95, depending on
the core material.

In brief, then, the usefulness of
the magnetic core results from the
fact that once the material is mag-
netized in the positive sense, it will
remain so until it is magnetized in
the opposite sense. The reapplica-
tion of magnetization in the same
direction causes very little flux
change and hence very little voltage
in the windings around the core.
It is thus possible to distinguish be-
tween the two states of magnetiza-
tion by interrogating the core and
inspecting the flux change.

Another way of viewing this new
element is as a bistable impedance.
An interrogation of the element in
the same sense to which it had al-
ready been switched will find a low
impedance on the order of a few
hundred ohms. An interrogation in
in the sense opposite to which it had
already been switched, however,
will find a high impedance of several
thousand ohms during the switching
time, and finally a low impedance
after the element has been com-
pletely switched. This large change
in impedance on the application of
the interrogation or sensing signal,
which is a result of its previous his-
tory, is a particularly valuable prop-
erty and is the basis for numerous
circuits.

(Continued on page 160)

73


www.americanradiohistory.com

APID production testing of cath-

ode ray tubes is facilitated by
a new, low-cost piece of equipment
developed by the U.S. Naval Mate-
rial Lab. for use by the Armed
Forces. The tester is faster, cheaper,
and simpler than the quality control

[

5. Hozick

W. S, Treitel

equipmer.t used by industry. With
minor modifications, one major TV
mfr. is using the equipment in its
television tube quality control. A
single unskilled stock clerk can be
taught to use the equipment in a
half hour, and after practice can
test a tube completely i 50 secs.;
much faster than present production
testing by several trained operators.
Change-over time of tube types is
extremely short, 1% minutes for an
unskilled person. This permits the
rapid testing of mixed batches of
tube types, which was impractical
previously. This is accomplished by
eliminating meter interpretation;

76

Fig. 1: Production
line CRT ftesfer

only neon lamps and a good-bad in-
dicator are used.

The equipment, Fig. 1, consists of
a universal tube holder, the test cir-
cuits and the housing. The tube
mount and circuitry were designed
for simplicity of operation and a
minimum of maintenance. The unit
tests any cathode ray tube in use
by the Armed Forces today, includ-
ing all electrostatic and electromag-
netic types. The tests include high
impedance shorts, gas, screen condi-
tion. focus, cut-off and emission un-
der JAN conditions. No voltage set-
tings need be made for any tube
type.

Table Mount

The universal mount, Fig. 2, is
capable of supporting all electro-
static and electromagnetic tubes
with the screens near the transpar-
ent front window. A movable master
socket at the rear of the mount
provides all tube base voltages. In
operation, the master adapter socket
is positioned according to a scale
and clamped in place. (Fig. 3.) The
deflection yoke and focus coils are on
arms and can roll along the two
longitudinal rods, which permit
them to automatically position flush
against the tube shoulder as the
tube is inserted. The deflection yoke
is coated with a tough, resilient plas-
tic to protect the windings from be-

Developed by the military, this unique CRT fester
completely checks a tube in 50 secs., including high
impedance shorts, gas, focus, cut-off and emission.
Handles all types, and can be operated by

unskilled personnel.

By W.S. TREITEL and 5. NOZICK

Production Line

ing damaged by the base pins dur-
ing insertion and withdrawal of the
tubes to be tested.

The front V tube support height
is set according to the scale to ac-
commodate different diameter tubes,
as shown in Fig. 4.

When electrostatic tubes are
tested, the deflection yoke and focus
coil arms fold down as shown in
Fig. 5.

Anode connections are made to
virtually every anode button type,
using a specially designed ground
clip.

Test Circuits

The test circuitry was designed
for simplicity and ruggedness. Only
seven tubes plus an electronic eye
are needed to test for shorts, gas,
screen, focus, cut-off, emission and
to adjust line voltage variations. The
unit tests tubes under JAN high
voltage conditions with full safety
to the unskilled operator. Therefore
all access doors to the test cage and
chassis are interlocked to interrupt
the high voltage and deflection cir-
cuits. Due to the unskilled operators

WERNER S. TREITEL, U. §. Naval Material
Lab., N. Y. Naval Shipyard, Brooklyn 1,
N. Y. and SEYMOUR NOZICK, Combat De-
velopment Dept., Army Eloctronic Proving
Ground, Ft. Huvachuca, Arlz. The work
described in this article was undertaken
while Mr. Nozick was employed at the
Naval Material Lab.
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Fig. 2: Inserting tube. Universal mount handles all types

Fig. 3: Socket siides along arms at side

Cathode-Ray Tube Tester

anticipated, automatic limits on the
controls were incorporated to pre-
vent damaging the tube under test.

As shown in the block diagram,
Fig. 6, the tester circuitry is con-
tained on two chassis, one for the
high voltage power supply and its
associated components and the other
for all test and indicating circuitry.

The high voltage power supply
consists of a half wave rectifier and
a tapped bleeder resistance to sup-
ply all the voltages required. The
bleeder is made up of wire wound
resistors, as carbon resistors were
found to drilt excessively. Line
voltage indication and adjustment

Fig. 4: lront support adiusts to tube size

is provided by a 6E5 “eye” tube to
standardize the measurements. A
sample voltage from the high volt-
age power supply is compared with
a reference potential obtained from
a VR tube in the low voltage power
supply by means of a tuning indica-
tor tube. To compensate for line
voltage variations, the operator ad-
justs the high voltage power supply
to just close the eye.

The control chassis contains the
test selecting system, the short test
circuitry, the gas test circuit and its
calibrator, the line adjust indicator
and associated components, the de-
flection generators, and the low volt-
age power supply, including a VR
tube for the stabilized reference
voltage required.

In operation, the tube under test
is scanned by means of two sinus-
oids, yielding a free-running Lissa-
jou pattern, The raster size is ad-
justable by means of a single con-
trol. Standard commercial parts are
used throughout. Horizontal deflec-
tion is obtained from a push-pull
Colpitts oscillator, which utilizes the
horizontal windings of the deflection
yoke in its tank circuit. The circu-
lating current in the yoke windings
is sufficient to deflect all present
tubes, The voltage across the wind-
ings can deflect a 12 in. electrostatic
tube, the largest in military use. A
variable power supply drives the

www americanradiohistorv com

oscillator, thus atlording deflection
amplitude control.

Vertical deflection is obtained
from the power line. Standard power
transformers supply sufficient volt-
age for vertical electrostatic deflec-
tion and adequate current for the
vertical windings of the deflection
yoke. The wvariable transformer,
which adjusts the horizontal oscil-
lator supply voltage, also controls
the vertical deflection transformers,
thus providing simple, one-knob
control for both vertical and hori-
zontal deflection in electrostatic and
magnetic tubes,

Short and leakage testing is ac-
complished by connecting neon in-
dicators and suitable voltages, ob-

Fig. 5: For electrostatic tubes the deflection
yoke and focus coil arms are folded dow:
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tained from the high voltage power
supply divider, to alternate tube ele-
ments. Figs. 7 and 8. Conducting
paths between adjacent tube ele-
ments of the order of 1 megohm
will light the neon indicators.
Theory of operation of the gas
test, Fig. 9, is as follows: When the
electron beam leaves the cathode, it
collides with gas molecules, forming
ions. The positive ions thus formed
are attracted to the aquadag coat-
ing, which is made negative with
respect to the cathode. Electrons
flow through a load resistor to the
aquadag coating to neutralize these
ions. This electron flow constitutes
a current which produces a signal
voltage across the load resistor. This
signal is amplified by a direct
coupled, high gain amplifier, which

lights a neon indicator when the
gas current is excessive. The MIL-
E-1B specifications define gas ratio
as the gas current in pamps divided
by a cathode current of 0.5 ma. If
this quotient exceeds 0.25, the tube
is rejected as being gassy. The tester
was designed to reject tubes display-
ing a gas ratio greater than 0.25.
The MIL-E-1B specifications call
for this gas ratio test on magnetic
cathode ray tubes only and the gas
cross- test for electrostatic tubes.
This tester applies a modified gas
ratio test to electrostatic as well as
magnetic tubes, where feasible. The
authors are of the opinion that a
more stringent gas test for electro-
static tubes is needed rather than
the antiquated gas cross test.

In the screen condition test, Fig.

10, MIL-E-1B specification voltages
are applied to the tube under test
in almost all cases and scanning
means are provided to light up the
entire screen. The operator then
tests for satisfactory focusing and
examines the phosphor for blem-
ishes and flaked off areas.

The cut-off test connections, Fig.
11, are the same as for the screen
condition test, with the exception
that a high positive cathode bias is
applied to the tube. This indicates
proper gun structure alignment and
satisfactory grid control character-
istics, The MIL-E-1B specifications
call for a standard condition under
which a certain limited range of bias
is supposed to cut off the tube under
test. Such a measurement entails

(Continued on page 160)

Fig. 9: (below} Gas content is determined by ratio of gas current to a cathode current of 0.5 ma. Fig. 10:
{rlght} Checking focus and phosphor ¢ondition. Fig. 11: (below right) Testing grid control characteristics
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Diffuse

IFFUSE reflectivity is the ratio

of the amount of light diffusely
scattered from a surface to the
amount of light scattered from a
perfectly white surface. The meas-
urement of the contrast of signals
on the screen of a dark trace cathode
ray tube is essentially a measure-
ment of the percent change in dif-
fuse reflectivity of the screen mate-
rial caused by the incident electron
beam as compared to the blank
screen. Tc measure contrast, there-
fore, one measures the reflectivity of
the screen before and after the dis-
play of a signal.

A dark trace tube! is a cathode ray
tube with a light absorbing screen
rather than a light emitting screen
as in conventional tubes. Its princi-
pal application to date is a display
tube for PPI radar. The screen ma-
terial is potassium chloride, an al-
kali halide. When electrons hit the
screen at an energy on the order of
10 kv., color centers or F-centers are
formed in the crystalline potassium
chloride. These are light absorbing
centers with absorption occurring in
the yellow-green region of the spec-

SAM NEWMAN, Material Laboratory,
N. Y. Naval Shipyard, Brooklyn 7, N. Y.

Fig. 1: Schematlc di-
agram of photomulil
pller ond differentiol
amplifier

By S. NEWMAN

Reflectivity Meter

Compact, portable device which detects and
measures small variations in illumination is
particularly useful in checking dark trace PPl CRT's

trum. The formation of F-centers
causes a magenta colcration in the
screen and therefore changes the dif-
fuse reflectivity,

A compact, portable device for
laboratory and field use for contrast
measurements in the evaluation of
dark trace tube operation has been
designed and constructed at the Ma-
terial Laboratory. Transmittances

may also be measured with this in-
strument. It has a wide range of sen-
sitivities so that it may be used at
various light levels and its operation
is simple, trouble free, and stable.
As shown in Fig. 1, the detector is
a 1P21 photomultiplier with a Photo-
volt photopic filter which corrects
the spectral response to simulate the
(Continued on page 146)

Figs. 2 & 3: Rear and fropt views of instrument. Contrast is read in percent change of indication
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Fig. 1: Transistorized, printed circuit summing amplifier

By R. C. WEYRICK

Transistorized Computer Amplifiers

Summing amplifier, and power amplifier, designed for a 400 CPS analog
computing system in flight simulators, and utilizing printed-circuit construc-
tion, are compared for performance and physical characteristics
with interchangeable vacuum-tube units.

WIDELY used flight simulation

method for flight trainers is the
use of an analog computing system
employing a modulated 400 cps car-
rier. A recent article! described four
basic computing components that
have been developed for use in com-
puting systems of this type. Two of
these components are vacuum-tube
amplifiers; one, a summing amplifier
of the voltage feedback type having
a 19 accuracy of summation and
the other, a power amplifier for
servo motor operation.

This article describes the design
and characteristics of two transistor
amplifiers that are directly inter-
changeable with these vacuum-tube
amplifiers.

Summing Amplifier

To provide for interchangeability
and direct comparison the perform-
ance requirements of the transistor
summing amplifier are the same as
those previously established for its
vacuum-tube equivalent. These re-
quirements are:

1. The amplifier should produce a
balanced output of 25 v. RMS across
a load consisting of four 20,000 ohm
potentiometers (two on each out-
put), or a tuned resolver. This con-
dition requires a power output of 125
milliwatts.

2. With the feedback resistor and
each input resistor having a value of

R. C. WEYRICK, Goodyear Aircraft Corp.,
Akron 15, Ohio.

80

500,000 ohms, the amplifier should
sum a maximum of four inputs with-
out introducing an error of more
than 1%. This condition requires a
minimum effective gain of 40 db
where effective gain is defined as
the open-loop gain from one input
to the output, and with the feedback
resistor and the other three input
resistors grounded through low im-
pedance sources.

3. The amplifier should remain
stable when the shunt capacity of
the resistive load is 0.001 pf. or less
for each potentiometer.

Circuit Design

The schematic diagram of the
transistor summing amplifier is
shown in Fig. 2. Seven junction
transistors are used.

In the design of the output stage,
the desire for low power consump-
tion and high efficiency led to the
choice of class B push-pull opera-
tion. The availability of both NPN
and PNP transistors made possible
the use of complementary sym-
metry.? Basically, such an arrange-
ment utilizes transistor characteris-
tics whereby the input signal polari-

ty which increases conduction in a
PNP transistor is opposite to the
polarity which increases conduction
in an NPN transistor. The use of
such a circuit eliminates the need
for two inputs having opposite phase.

A grounded-base connection is
used for the output transistors
V1405 and V1407 because it exhibits
better linearity and dc stability than
a grounded-emitter connection. A
split-primary output transformer
T1401 is required since the supply
voltages for NPN and PNP transis-
tors are of opposite polarity.

The input resistance of a
grounded-base stage is low—gener-
ally less than 100 ohms. Because of
this low resistance the output stages
are driven by directly coupled,
grounded-collector transistors to
provide a relatively high input re-
sistance and low output resistance.

‘With the output transistors oper-
ating Class B, some distortion is
present in the output wave form be-
cause of increased emitter resistance
at low values of emitter current.
This distortion is removed by bias-
ing the output transistors so that
their operation is slightly Class AB.
These bias resistors are R1417 and

Table 1: Physical Comparison Of Transistor and Tube Amplifiers

Summing amplifiers
[Two units each)

Servo omplifier

Transistor Vacuum-tube Transistor Vacuum-tube
Weight (oz) 13 53 51 103
Volume {cu. in.) 61 208 98 216
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Fig. 2: Schematic of the transistor summing amplifier

R1418. Such operation results in a
maximum collector dissipation of
approximately 75 milliwatts. The two
types of output transistors used in
this stage are Texas Instruments
type X-2 (NPN) having a maximum
dissipation of 100 milliwatts at 50°C,
and Transitron type 2N43 (PNP)
having a maximum dissipation of 90
milliwatts at 55°C.

The input transistor V1401 is also
wired as a grounded-collector stage
to obtain a high value of input re-
sistance at the summing point. This

Fig. 3: Equivalent VT unit Is 314 times bulkier
and 4 times heavier than fransistor model

input resistance is approximately
200,000 ohms at 400 cps. Because of
the low signal level at this stage it
was considered desirable to reduce
the noise level. Since transistor noise
increases with collector voltage? the
collector voltage of the input transis-
tor was reduced to approximately
3 v. by a divider composed of R1401
and R1403. The voltage gain of this
input stage is very near unity.
Transistors V1402 and V1403 are
grounded-emitter stages and pro-
vide voltage gains of 17 and 4.5 re-
spectively. The emitter resistors
R1407 and R1413 provide a measure
of gain stabilization.

Because of the large amount of
negative feedback around the ampli-
fier, stabilizing networks were nec-
essary to prevent oscillation from
excessive phase shifts at high and
low frequencies. The high-frequency
response of junction transistors is,
in general, dependent on both col-

lector capacity and alpha cut-off

frequency. Grown-junction NPN
transistors usually have both a
lower collector capacity and a

higher alpha cut-off frequency than
alloy-type PNP transistors. More
adequate high-frequency stabiliza-
tion is therefore obtained from the
NPN units.

Two phase-lag networks (R1419,
C1404) and (R1415, C1408) are in-
cluded for high-frequency stabiliza-
tion with a resistive load. The phase
margin at high frequencies was fur-
ther extended by bypassing the
emitter resistor R1413 with an 0.01
uf. capacitor C1407. When the ampli-
fier is used with the tuned resolver
load, the network consisting of
R1419 and C1404 is removed. Low-
frequency stabilization is provided
by a phase-lead network R1411 and
C1403 connected between V1402 and
V1403.

Relays K1401 and K1402 are pro-
vided for test purposes. In the op-
erating position, the input signal is
connected to the amplifier. In the
testing position a known 400 cps
test voltage from the trainer is ap-
plied to the amplifier, and the feed-
back resistor is disconnected. This
arrangement permits a measurement
of the open-loop gain at 400 cps.

The dc power requirements of the
summing amplifier for an output of
125 milliwatts are =22 v. at 9 ma,

Fig. 4: Effect of varying dc supply vo'tage
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Fig. 5: Schematic diagram of servo amplifier

each, =6 v. at 9 ma. each, and 30
v. at 3 ma., or a total power require-
ment of approximately 0.6 watt. By
comparison, the power required for
the equivalent vacuum-tube sum-
ming amplifier is 8.4 watts.

View of the transistor summing
amplifier is shown in Fig. 1. Printed
circuitry and miniature components
are employed throughout. Fig. 3
shows a unit containing two equiva-
lent vacuum-tube summing ampli-
fiers. Table 1 provides a physical
comparison of these units.

~. 50
g 4 Lt
Z
I 40
o
w 8 HUMIDITY
= o TEMPERATURE
o 30 TRANSISTOR AMPLIFIER
y — — VACUUM-TUBE
w AMPLIFIER

20

40 60 80 100 120 140

AMBIENT TEMPERATURE (DEG F)
RELATIVE HUMIDITY ( PERCENT)

Fig. 6: Effective gain as function of amblent
temperature and relative humidity at 90°F.

Performance

The performance of the transis-
torized summing amplifier was
evaluated by comparing its charac-
teristics with those of its vacuum-
tube equivalent.

Table 2 summarizes the significant
points of the amplifier frequency re-
sponse under various load condi-
tions. At 400 cps the effective gain
and the phase shift at a closed loop
gain of one are comparable in all
uses. The phase and gain margins of
the transistor amplifier are, in some
cases, less than those of the vacuum-
tube amplifier; however, they pro-
vide adequate stability against high
frequency oscillation.

Fig, 4 shows the effect of a =109
variation of dc supply voltage. The
maximum undistorted output was
determined under closed loop condi-
tions and at a voltage gain of one.

Fig. 6 shows the effect of ambient-
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Table 2

Frequency Response Data For Summing Amplifiers

Table 3: Effects Of Transistor Replacement
On Summing Amplifier Gain

fr———
Transistor Vacuum-tube Current Effective gain (db)
Amplifier Amplifier ,
gain
o/ 11—a} V1401 V1402 V1403 V1404 V1407

Condition 1: Balanced resistive load of
four 20 K potentiometers. C, (shunt
capacity across load) as indicated 30 410 42.8 1.9 42.1
Effective gain ot 400 CPS (db) 44.4 45.3 i as 43.8 41.8 41.7 41.7
Closed loop phase shift at 400 CPS 0.4 0.6 38 40.1 42.7 42.8 42.3
ideg) . . . .
Phase margin, C, — 0.0 pf (deg) 45 51 40 44.1 43.0 42.8 42.3
Gain margin, C, — 0.0 l,l.f (db) 74 15 33 43.8 42.7 42.2 42.2
Phase margin, C. — 0.002 puf (deg) 30 38

46 41.1 42.9 43.0 42.8
Gain margin, C. = 0.002 pf (db) 9.5 18 1 !
Condition 2: Resolver load tuned with | 48 42.8 43.2 43.0 43.2
02204 REjcapaciior 52 44.8 43.4 43.3 43.3
Effective gain at 400 CPS (db) 47.6 46.1
Closed loop phase shift ot 400 CPS 0.0 0.0 == 45.2 427 43.1 43
{deg} 61 44.0 44.0 43.8 43.9
Phase margin (deg) 4 41 28 43.5
Gein margin (db) 12 17

20 43.4
Note: Gain ond phose margins are those at high frequency end. | 27 43.7

Computer Amplifiers (continued)

temperature and humidity varia-
tions. The effective gain is shown as
a function of (1) ambient tempera-
ture and (2) relative humidity at an
ambient temperature of 90°F. The
gain of the transistor amplifier in-
creases with increasing tempera-
ture. This gain change develops in
the grounded cqllector stages of
V1404 and V1406 and is caused by
the operating point changing with
temperature. This drift also affects
the maximum undistorted output of
the amplifier at temperatures above
120°F. At 130°F the maximum out-
put drops from 29v. rms to 23v. RMs.
By comparison, the effects of tem-
perature and humidity over these
ranges on the vacuum-tube ampli-
fier are slight.

A number of transistors were sub-
stituted in the different amplifier
stages to determine what effect
transistor replacement would have
on performance. The gain of the
various stages (with the exception
of the grounded base output stages)
was found to vary somewhat with
the current gain a (1—a) of the
transistor. The other transistor
parameters-emitter resistance, base
resistance, and collector resistance,
had little effect on gain. Table 3
shows the effective amplifier gain at
400 cps when transistors having
various current gains were substi-
tuted in the different stages, and
when all voltage amplifier stages ex-
cept the stage receiving the substi-
tution retained original transistors
having approximate current gains of
50 each.

82

The performance requirements of
the servo amplifier are the same as
for its vacuum-tube equivalent and
are as follows:

1. The amplifier should be de-
signed to operate a 5 watt servo-
motor.

2. The amplifier should sum a
maximum of four inputs and pro-
duce a shaft rotation proportional to
within #1.0° of the sum of the in-
puts.

3. The frequency response of the
output shaft should extend to
10 cps.

The transistor servo amplifier
consists of a three-stage voltage
amplifier, a phase detector using
four transistors, and a magnetic

Fig. 7: Transistor phase detector operation
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amplifier output stage. A full-wave
rectifier and filter are added to the
amplifier circuit to provide dc volt-
age supply. The over-all schematic
diagram of this amplifier is shown
in Fig. 5.

The function of the amplifier sec-
tion is to amplify the resultant volt-
age of the various signal inputs to a
level suitable for the magnetic am-
plifier input. The input stage is simi-
lar to that of the summing amplifier.
Transistor V1501 is connected as a
grounded-collector stage to obtain a
high input resistance, and the col-
lector voltage is reduced to five by
a divider composed of R1502 and
R1504. Transistor V1502 is emitter-
grounded, and resistance-capaci-
tance coupled to the input stage.
The voltage gain of this stage is ap-
proximately seven.

Transistor V1503 is also a
grounded-emitter stage, and its out-
put is transformer-coupled to the
phase detector. The maximum un-
distorted output is 11 v. rms. To
maintain this value, the dc operating
point is stabilized by the addition of
R1511 in the emitter circuit.* This
resistance is bypassed for 400 ces by
C15086.

Negative feedback added
around the transistor amplifier
through resistors R1512, R1513, and
R1501. Primary purpose of this feed-
back is to lower the effective output
impedance of the amplifier from
about 18,000 to 2,500 ohms. This
lower value of output impedance in-
creases the effectiveness of the lead
network R1520 and C1509 in the
magnetic amplifier control-winding.
This negative feedback also stabilizes
the amplifier gain when transistors

is
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Fig. 8: Assembled transistor servo amplifier

the amplifier gain when transistors
are replaced by units having slightly
different characteristics.

The function of the phase detector
is to convert the ac output of the
transistor amplifier to a polarity-
reversing dc input for the magnetic
amplifier. This phase detector em-
ploys transistors V1504, V1505,
V1506, and V1507. The use of tran-
sistors for this detector provides two
advantages over a diode~bridge type
detector. Since there is no large cir-
culating current through the transis-
tors no offset or unbalance can de-
velop, and the amount of reference
power required is appreciably less.

The operation of the transistor
phase detector is shown by the wave
forms in Fig. 7. The 400 cps reter-
ence voltage is supplied to the emit-
ters through step-down transformers
T1502 and T1503. These transformers
are phased so that forward emitter
current flows in V1504 and V1505
during one-half cycle and in V1506
and V1507 during the other half cy-
cle (waveforms A and C). The col-
lectors of each pair of transistors are
connected in series. During a half
cycle of forward emitter current the
two paired transistors present a low-
resistance path from the secondary
winding of T1501 to the output, and
current will flow as shown by wave-
forms B and D. During a noncon-
ducting half cycle, these transistors
present a high-impedance path. The
resulting output current (waveform
E) is full-wave rectified dc and re-
verses polarity as the signal changes

Flg. 10: Temperature ond humidity effects
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phase with respect to the reference
voltage,

Fig. 8 is a photograph of the tran-
sistor servo amplifier along with the
adaptor plate used for substituting
the amplifier in the computing sys-
tem. The transistor amplifier and
phase detector are on the printed
circuit board in the foreground. The
magnetic amplifier and its rectifiers
are in the rear. Table 1 physically
compares this transistorized unit
with its vacuum-tube equivalent.
The power required by this transis-
torized servo amplifier is 0.3 watt as
compared to 6.0 watts for its
vacuum-tube equivalent.

The performance of the transistor
servo amplifier was evaluated while
operating in a positional servo sys-
tem composed of amplifier, servo
motor, feedback potentiometer, and
summing resistors. A positional
servo of this type is used in the com-
puting system to perform multipli-
cation,

The frequency response of this
system is shown in Fig. 9 and is seen
to be comparable to that obtained
with a vacuum-tube amplifier. Both
amplifiers showed a static accuracy
of approximately +0.5°.
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Fig. 9: Freq. response of positional serve

Fig. 10 shows the effect of ambi-
ent temperature and humidity on
amplifier gain. The gain of the tran-
sistor unit is seen to increase with
ambient temperature. This change,
however, occurs in the magnetic
amplifier, and the gain of the tran-
sistor amplifier and phase detector
are essentially constant.

The substitution of transistors
having current gains in the range of
30 to 60 had only a slight effect on
amplifier gain. The substitution of
transistors in the phase detector had
no effect on its operation.

Presented at the 1955 National Electronics Con-
ference.
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“Field Emitter”’
Electron Source

A unique method of electron
emission which utilizes a high elec-
tric field, rather than heat, to liber-
ate the electrons has been developed
at Linfield College, McMinnville,
Ore. Linfield scientists, under the
direction of Dr. W. P. Dyke, have
successfully operated a l-megawatt
tube using “field emission,” the new
method of obtaining electrons.

Electrons are usually supplied by
heating a metal filament in a vac-
uum tube. Heat sources, however,
are cumbersome and expensive, and
the electron supply obtained in this
manner is slow and inefficient. In
field emission the application of a
high voltage releases a flood of elec-
trons from the metal with no heat
required.

A field emitter is a tinv tungsten
needle so small (less 0.0001 in, diam-
eter) that it cannot clearly be seen
in an ordinary microscope, but re-
quires the use of the modern elec-
tron microscope to reveal details of
its outline. In spite of this small size,
the electron supply within the
needle is so sensitive to the applied
voltage that currents of several am-
peres have been drawn from one
needle. When several emitters are
mounted in a comb-like array and
operated in parallel, currents up to
20 a. at a peak power of more than a
megawatt have been obtained. The
Linfield scientists believe that con-
siderably higher powers are within
reach in the near future.

Keys to the successful harnessing
of the electron source in useful form
have been the use of an intermediate
temperature to maintain a smooth,
clean metal surface, and limiting the
emission to short bursts, say a mil-
lionth of a second, such as are used
in radar, TV, etc. Thus, in its present
state of development, the electron
source is useful in pulsed electronic
devices; however, work is in prog-
ress on a similar, but cold, cathode
for use in steady state emission.

Radar Instructor Exams

The U. S. Civil Service Comm. has
announced a new examination for
filling Radar Instructor and Radar
Instructor (Trainee) positions at the
Keesler Air Force Base in Biloxi,
Miss. The entrance salaries are
$3,670 and $4,525 a year.

To qualify, applicants must have
had appropriate education or ex-
perience. Full information and ap-
plication forms, may be obtained at
post offices throughout the ccuntry,
and from U. S. Civil Service Com-
mission, Washington 25, D. C.
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Fig. 1: Top view showing chaossis layout

Design and construction details of a unity gain dc amplifier

of high input impedance and an output impedance of less
than one ohm. The amplifier acts as a coupling unit between
the high impedance source and the low impedance load.

A 0-1 voltmeter, connected across the output, functions as o
VTVM, with ranges of 1 to.1,000 volts

Unity Gain Voltmeter

HE common bridge type dec

VTV, while a very useful in-
strument, has some inherent disad-
vantages. The accuracy can be no
better than that of the included
meter movement, and frequent cali-
bration is necessary if accuracy is to
be maintained.

The equipment to be described
(see Figs. 1 and 2) was origin-
ally intended as a VTVM, but actu-
ally has many other uses around the
laboratory. Essentially, it is a unity-
gain dc amplifier of very high accu-
racy and stability. The input resist-
ance is very high and the effective
output resistance is very low. The
most unusual feature of the unit is
that no indicating meter is included.
Any voltmeter may be connected
across the output terminals and will
read accurately in volts. This may
be a common portable multimeter
or a sensitive laboratory voltmeter,
depending on the desired accuracy.
No readjustment or calibration is
necessary when changing meters.
The amplifier works merely as a
coupling member between a high-
resistance source and a low-resist-
ance load.

Since the flat bandwidth is in
excess of the audio spectrum, the
amplifier may also be used with
audio-frequency meters, providing
decreased circuit loading without
deterioration of accuracy. The
square-wave response is excellent,

H. R. HYDER, Principal Engineer, Com-
puter Engineering Dept., Bendix Radic,
Baitimore 4, Md.

only a very slight overshoot being
present, and a 2000-cycle square
wave of 25 v. peak-to-peak ampli-
tude being reproduced with no no-
ticeable deterioration. Loading the
output with capacities up to 1000 uf
does not affect the waveshape. On
de, changing the load resistance
from open-circuit to 500 ohms will
produce no measurable change in
output with capacities up to 1000 uuf
cause less than 19 drop. Below 100
ohms the output drops rapidly, due
to the limited current-carrying ca-
pacity of the output tubes. The drift,
after a 1 hr. warm-up, did not ex-
ceed .02 v. for a 24-hr. period.

Circuit Description

The circuit (Fig. 3) is that of a
three-stage amplifier, with a feed-
back factor very close to unity. The
open-loop gain is about 38 db; posi-
tive feedback in the second stage in-
creases this to about 80 db.

The first stage is arranged as a
differential amplifier. This is about
the only practical way to approach
1009 feedback in this type of cir-
cuit. The differential arrangement
has the additional advantage of can-
celling drift if the two sections of the
double triode are matched. The
6SUTGTY (a specially selected
6SLTGT) is used for this reason.
However, substitution of several
6SLTGT’s showed only a slight in-
crease in drift.

A constant current cathode load,
V2, is used in the first stage in an
attempt to make the differential
gain as high as possible. The effec-

tive impedance is 10 megohms (R!
= R,). Also, it was necessary to use
small individual cathode resistors in
the two 6SUTGTY cathodes. With-
out these resistors, large changes in
source resistance would offset the
zero, due to contact potential. With
the resistances, the source resistance
can vary from 10 megohms to zero
without changing the balance more
than 01 v. It is also necessary to
make R2 greater than R1, to equal-
ize the plate currents of the
6SUTGTY, since the second section
has no load resistance and runs di-
rectly to B4

The second stage receives its ex-
citation from the plate of V1
through a voltage divider. As a re-
sult, the gain from the amplifier

Fig. 2: Bottom view shows component placement
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By H. R. HYDER

Amplifier

input to the grid of V3 is about 10.
V3 is also a differential amplifier;
the second grid is used to introduce
positive feedback derived from a po-
tentiometer across the output cath-
ode follower, The adjustment of the
positive feedback will be covered
later.

The output cathode follower uses
both halves of a 5687 in parallel,
running at a total cathode current
of 20 ma. It is important that a high-
perveance tube be used here because
of the limited plate voltage available.
The use of a constant-current cath-
ode return is particularly beneficial
in the output stage, since practically
all of the current change of the out-

Fig. 4: Constant resistance step voltage di-
vider gives 1v mefer a range of 1 to 1000v.
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Fig. 3: Schematic diogram of the three-stoge amplifier. Feedback factor is close to unity

put stage can flow through the load.
If a resistor were used, it would
have to be 7,500 ohms, and would
always shunt the load. The 5687 dy-
namic load has an effective resis-
tance of about 50,000 ohms.

The self-contained power supply
uses two VR-150 gaseous regulators.

Feedback

It would not be possible to obtain
such a high order of performance
without the use of positive feedback
within the negative feedback loop,
giving an effective loop gain of
about 10,000 as compared to 800
without the positive feedback.

Another interesting point is that
since the feedback factor is not quite
-—1, due to the imperfect action of
V1 and the presence of R1 and R2,
the gain of the amplifier can be ad-
justed to exactly unity by means of
an adjustment of the positive feed-
back control. The easiest way to ad-
just the positive feedback to the
proper value is to bridge the input
and output with a dc VIVM and
adjust the positive feedback until
there is no meter deflection as the
input voltage to the amplifier is
varied from 25 v, to —25 v., as
derived from a battery and potentio-
meter. It is necessary to readjust
the balance after each change of the
positive feedback control. In the
familiar expression
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Where
B = Feedback Factor
R, =Effective Output Resist-
ance
r,=Plate resistance of output
tube
A,=Voltage gain to grid of
output tube
G,;=Mutual conductance of
output tube
any local positive feedback within
the loop merely adds to A,. R, is
positive only as long as the positive
feedback stage is below the thresh-
old of oscillation.

If the positive feedback is carried
to the point of oscillation, the feed-
back factor reverses in sign and the
output impedance of the amplifier
becomes negative. In this amplifier,
the output impedance is always a
fraction of an ohm positive. This low
output impedance is more apparent
than real, however, in that it is only
true within the current rating of the
output tubes. In other words, you
can’t measure the internal imped-
ance by loading the output until the
voltage drops 50¢5. Phase correction
for stability is by means of C,. The
positive feedback also aids stability,
since it is effective only at lower
frequencies and therefore provides
a step in the high-frequency attenu-
ation characteristic. Of course, due
to the direct-coupling and gaseous
regulator tubes, low-frequency in-
stability is not a problem.

A constant-resistance step volt-
age divider is shown in Fig. 4. This
gives dc or ac ranges of 1, 3, 10, 30,
100, 300, and 1000 v. with a 1 v.
meter across the output.
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Step by step design of a high power spurious
emission TV transmitter filter is outlined

and experimentally verified. Included are
25 kw channels 2-13, 50 kw channels

7-13, and 12.5 kw channels 14-83 low pass
filters. Image parameter design with con-
stant- k and m-derived (series and shunt)

Fig. 1: Three 25 kw VHF filters. Units are producible in rea-
sonable quantities without any deteriation In performance

Spurious

HE term “Spurious Emission
Filter” is, in a sense, a mis-
‘nomer. Measurements on a large
number of TV transmitters have
shown that only the fundamental
harmonics require attenuation if the
FCC specifications on spurious ra-
diation® are to be satisfied. Conse~
quently, the spurious emission filter,
intuitively a band-pass device, is
usually in practice a low-pass or a
harmonic filter. Since it must be
assumed that the magnitude of the
harmonic signal appearing at the
transmitter output terminals is a
function of the final amplifier only,
the spurious emission filter has, as
requisites, low fundamental loss and
high power handling capacity. This
suggests physically large, high-Q
elements, which are not usually
realized in a lumped circuit. Stand-
ard coaxial transmission line ele-
ments, however, may be used to
construct satisfactory high-power
filters for the VHF and UHF TV
bands at all existing power levels.
Coaxial line filters can be gen-
erally classified as: (a) resonant-line
filters, (b) short-line filters. Re-
sonant-line filters, providing ade-
quate harmonic attenuation and
utilizing a minimum of elements,
are both practical and economical,
but they are by nature channel
selective and do not readily lend
themselves to large quantity pro-
duction. On the other hand, the
short-line filter, in essence a broad-
band device, has the advantage of
being in general non-channel selec-
tive and requires no field adjust-
ment, two obvious economies over
the resonant-line type. Therefore, it
is the short-line filter which will be

86

is used throughout

By W. J. JUDGE

Emission Filter Design

w. J. JUDGE, Trans-
mitter Eng'g. Sec-
tlon, Communica-
tion Products Div.,
Allen B. Dv Mont
Labs., Inc., Clifton,
N. J.

discussed here. For information per-
taining to the resonant-line type
coaxial filter, which takes many in-

ceeding brief analysis* some neces-
sary relationships are derived.

The input impedance, Z: of a
length, I, of transmission line of
characteristic impedance, Zo, is given
by
_ Zocos Bl 4} Eesin B

Zo 1)
Eocos Bl +jE.sinf/
= terminating impedance
Eo = '\/Lo/Co
B = wy /T, C,
Eq. (1) may also be written
E, +) Eotan B/

where

= 2
teresting forms, the reader is re- ! L=, &
ferred to the literature® 3. 1+ & e 8/
If the inequality
Coaxial Short-Line Filters =
. —tan 87| << 1 holds 3
It is desirable to base the design =, B 3)
of short-line filters on classical filter :
. 3 . . . and if
theory, and this will be realized if tan 81 = 81
short-line sections can be shown to an -
simulate the requisite elements of than (2) becomes 1
the classical filter. From the suc- 2 =2+ jwl. / 4)
2 Ly 3 L2
O I T -q-’\‘ﬁ‘\—f—""ﬁ“ - .
f o ) A- !
: g = E T é
| G 1 €32 -
A - i & ;._ — _*_-.‘ _’:—'—f— <
Fig. 2: Channels 2, 3, z ‘ T 7
and 4 theoretical fil- RSy A £.4100ME mpe.s myea?
ter rated for 25kw INSERTION LOSS 08 Pass BAND VSwR
peak power 2 108
S8 80 1] ;?
FREQUENCY MECACYCLES
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Fig. 3: Coaxial sections, A Is terminating half section; B is full section

a series inductance plus the ter-
minating impedance.

We can also write (2) as
(1/2) +j (1/=,) tan 8¢

1+ (5./5.) tan 8/
and if the inequality

1 =

m—

_—
-— tan B/

-
_—

<< 1 holds (6)

with
tan 8/ = 8/
then (3) becomes
Y: = 1/Z, 4 jwCo/ (N
a shunt capacitance across the ter-
minating impedance.
For a coaxial line

—
)
—

L, = —v— henrys per cn (8)

1
Co =

farads per cm. &)
=V

So from (4) and (8), the inductance,

L, of a short length of line

Zon/
L = (10)
v
and from (7) and (9)
/
C=— (i1)
Zee V

The development of {4) and (7)
establishes the design parameters for
the short-line filter as (a) charac-
teristic impedances (b) line lengths.
The limitation on the parameter (a)
is physical, being dependent pri-
marily on the power to be trans-
ferred through the section®. The
parameter (b} effects the stop-band
performance with respect to both
attenuation and location of spurious
pass-bands®. The latter occurs for
values of © = nm, when n is intergal
and O is defined as the phase shift
along a line length I, and is given by

w /
g = —

o

(12,

Values of @, = 40° for inductive
lengths and ©, =~ 20° for capacitive
lengths have been found practical
for low-pass power filters. @, being
greater than O, the first spurious
pass-band is generally due to O
and has a width which is approxi-
mately equal to ©.f./0O.. The peak
of the pass-band, though, is ex-
tremely sharp, and the “width,” as
defined here, represent points in the
spurious pass-band where consider-
able attenuation still exists.

The discontinuity susceptance
present at the impedance transition
where the short-line elements of the
low-pass filter are joined together
has been thoroughly analyzed.® The
discontinuity is a shunt capacitance
and for low-pass filters can con-
veniently be lumped into the ca-
pacitance section, the necessary
modification of which is given by?

- Bc
6. = 2 arctan [tan (-——) — B Eoc} (13)
2

Bo Too = S £, D Cly T 1075 (14)

Fig. 4: Damping filter coupled into channels 7-13 SO kw filter

8. — the corrected phase angle

D — outer diameter in in.

f. — cutoff frequency in mMc

C's — puf/cm (as per reference #6)

With Eqs. 10 through 14 as a

point of departure, the design of a
composite low-pass filter can be at-
tempted.

Specifications

On the basis of measurements
made on a large number of visual
and aural transmitters’, and in view
of possible tightening of future FCC
specifications on spurious radiation,
realistic minimum wvalues of har-
monic attenuation by the spurious
emission filter would seem to be:
2nd harmonic—55 db; 3rd harmonic
—45 db; 4th harmonic—40 db; 5th
harmonic—20 db; 6th and higher—
usually very little.

This would provide a system level
of at least —80 db on all harmonics,
To minimize pass-band insertion
loss and effect on transmitter load-
ing, the filter VSWR throughout the

Flg. 3: Measured transmission characteristic of filter seen In Fig. 2

INSERTION LOSS
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Fig. 6: Construction of composite filter. Convection currents provide cooling

Filter Design (Continued)

operating channel should be a maxi-
mum of 1.1. The heat rise of the
filter while passing its maximum
rated power should be consistent
with transmission line specifications.

VHF 25 KW Filters

The required decreasing attenua-
tion levels for successive harmonics
as outlined in the previous para-
graph and the 1.1 VSWR specifica-
tion suggests the use of m-derived
sections. If m = .6 terminating half
sections are employed, the image
impedance of a conventional low-
pass ladder filter will be within 5%
of its characteristic impedance up
to .80 f8. The VHF TV low-band
(54-88 mc) consequently is con-
veniently? handled by two low-pass
filters, channels 2, 3, 4, and channels
5, 6, both of which will supply the

required harmonic attenuation with
a minimum of sections. For the VHF
TV high-band, a single filter suffices
for channels 7-13.

The first filter discussed is the
channel 2, 3, 4 unit which is re-
quired to pass a peak power of 25
kw. The lumped element values are
calculated by the image parameter
method. A cutoff frequency of 100
Mc is chosen because the stop-band
attenuation is met simply and the
809% pass-band includes channel 4
(Fig. 2).

As the first step in the transfor-
mation of the filter to transmission
line sections Zq;, is computed from
the phase angle @p which is arbi-
trarily chosen to position the first
spurious pass-band conveniently,
i.e, somewhere above the fourth
harmonic region of channel 4. A
good starting point is to assume L,

Fig. 8: Shunt m-derived half section as used on 50 kw chuannel 7-13 filter
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Fig. 7: UHF transmission line low-pass filter. Rating is only 12.5 kw

{the largest series inductance) (Fig.
2) responsible for the first pass-band
although intuitively it may seem
that 2L, will produce a lower fre-
quency pass-band, particularly if the
-shunt leg L, 4+ C, presents a high
impedance at or about the A/2 fre-
qguency of 2L,. It happens that the
first pass-band depends on L,, 2L,
and L, 4 C,, so it is necessary in
the design of the inductive sections
to utilize the smallest possible phase
angles consistent with the power re-
qguirements. A &,, = .8 radians or
~ 46° will develop a pass-band at
about 390 Mc, so initially,
Eo. = 628 X 1 X 108 X .1312

X 10-¢/0.8 = 103 Q.
A power requirement of 25 KW sug-
gests either 31% in. or 61 in. trans-
mission line. 314 in. line with a 33 in,
inner conductor produces a Zq, =
125 ohms which is greater than that
arbitrarily calculated, but the higher
impedance produces a more desir-
able phase angle per section. Estima-
tion of the heat rise of the line sec-
tion under full power is attempted
by calculating the stable operating
temperature of a 3% in. copper rod
in free space. If use is made of the
empirical thermodynamic relation-

ship*®
where
g = UAAt (15
g = BTU/HR
U = 2 BTU/HR-"F-FT*
A = cross-sectional conduction area
At = temperature rise °I

the temperature rise of the 38 in.
copper rod is computed to be 110°F.

The inverse square law of classi-
cal physics suggests that the tem-
perature rise of the outer conductor
is proportional to the rise of the
inner conductor times the square
root of the ratio of the radii, which
in this specific case would be 38°F.

If the internal filter sections are
silver brazed and teflon dielectric is
used, the computed full power oper-
ating temperatures indicate that
31% in. line can be rated at 25 kw
for VHF short-line filter construc-
tion.

Referring to the schematic dia-
gram of Fig. 2, the short-line section

TELE-TECH & ELECTRONIC INDUSTRIES ° April 1956
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lengths for L, and 2L; are calcu-
lated using Eq. (8) with S, = 125
ohms. The first spurious pass-band
due to 2L, is found at 262 mMc but
this depends, among other things, on
the leg L, and C; shunting a high
impedance across the line, which is
not the case at 262 Mc. The spurious
pass-band due to L, is calculated as
300 mc. The actual first spurious
pass-band, therefore, should lie
somewhere between 262 and 500 mc
since it depends on mutual imped-
ance relationships between the vari-
ous short-line sections, and is proba-
bly a function of L,/ (2L, + L,).»
This being the hypothesis, the fre-
quency of the first actual pass-band
is estimated as being 346 mc, which
is well above the fourth harmonic
frequency of channel 4.

The impedance Z,, = 7.8 ohms
provides a satisfactory phase angle
for C, of 17°, This impedance is
realized with a 313 in. line of solid
teflon dielectric and an inner con-
ductor of 2% in. If the dielectric,
which has a width of ¥ in. is ex-
tended another Y in. at each end of
the short-line low impedance sec-
tion (Fig. 10), a voltage breakdown
safety factor of 5 to 1 at a 25 kw
level is obtained.!? In addition, the
fringing field at the impedance
transition is partially in the dielec-
tric, increasing the discontinuity
susceptance and lowering the value
of 0, (Eq. 13). As has been pointed
out prevE)usly, a low value of _6*., is
desired, 8, being the limiting factor
on the width of the first spurious
pass-band. For this specific case 8, =
13°, making the pass-band at 346 mc
about 20 mc wide. The composite
filter construction can now proceed.
The legs L,C, and L,C, are of course
realized with coaxial tee sections
(F'ig. 3). The calculation of C, and
C, is straightforward. except that in
closing off the outer conductor as
indicated in Fig. 3. an additional
parallel plate capacitance is added.
The latter suggests a simple method
for compensation of the effects of
mechanical tolerances on the elec-
trical performance of the filter. If
the design values of C, and C, are
purposely constructed somewhat less
than required, the outer conductor
plate can be made adjustable and
the filter can be “tuned” for mini-
mum VSWR in the usable pass-band
without appreciably effecting the
stop-band performance.

Composite Filter

Fig. 6 shows the construction of
the composite filter. The inner con-
ductor, except at the terminals, is
built of solid copper. Use of solid
copper in the low impedance sec-

3 {oc/ ﬂr
, : BRASS

t
t
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201 +30n
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Fig. 9: Coaxial shunt m-derived

tions permits better conductivity of
heat away from the 3§ in. rods than
would occur if hollow copper drums
were used. The thermal conductivity
of the teflon dielectric is enough to
afford a good path to the outer con-
ductor. Additional cooling is sup-
plied by drilling four % in. holes
radially spaced through the length
of C, and locating heavy wire mesh
screens on the outer conductor (Fig.
6). Natural convection currents per-
mit the hot air in the filter to escape
through the center screen to be re-
placed by cooler air drawn in
through the end screens. Expansion
of the inner conductor is allowed
along the series bullets located near
each flange. The flanges are swivel
type affording maximum physical
flexibility when mounting the unit
in the transmission system. At 25 kw
levels, though, it is necessary that
the center screen face up to provide
the maximum effective convection
cooling.

Experimental verification of the
paper design of the channel 2, 3, 4-25
kw filter was almost completely
realized. Its transmission charac-
teristics are given in Fig. 5 where
close correlation with the charac-
teristics of Fig. 2 are apparent. The
major discrepancy involves the loca-
tion of the first spurious pass-band
which appears 26 mc lower than cal-
culated. However, it was found that
removal of the two support beads
near the center tee shifted the pass-
band out to 335 mc. The support
beads could not be sufficiently
undercut due to the small diameter
of the inner conductor and conse-
quently represent discontinuities (of

Fig. 10: Overiapping of the dielectric to
provide a longer voitage breakdown path
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no effect in the pass-band) which
tend to “tune” with the leg L,C, in
determining the spurious pass-band
center frequency. The beads were
replaced and the pass-band left at
320 Mc since it did not fall on any
specific harmonic frequency. The
spurious pass-band width (Fig. 5)
is about 25 Mc at the 30 db points.
The insertion loss at the 5th har-
monic frequencies of the channel 3
visual and aural carriers is about 20
db, which is adequate. The target
values of 55, 45 and 40 db for 2nd,
3rd and 4th harmonic attenuation,
respectively, are met.

The channel 5, 6-25 kw filter is a
replica of the channel 2, 3, 4 unit,
differing in its linear dimensions.

A single filter serves the VHF
high band, channel 7-13, at the 25 kw
level. It duplicates the low-band de-
sign except that two additional con-
stant-K sections are added giving
the symmetrical configuration

m, my

T+2K+nlg+2K+—2—
and a stop-band attenuation which
is literally out of sight. A similar
stop-band performance could have
been achieved on the low-band fiters
by the addition of one or two con-
stant-K sections but the filter lengths
begin to get excessive and a system
attenuation of 80 db does not de-
mand it. It is not inconceivable,
however, that some situation may
require, say 120 db system attenua-
tion on a specific harmonic. If so,
note (Fig. 6) that the end section of
the filter may be removed from the
main body and as many constant-K
sections added as desired.

With reference to heat rise, the
power tests for the 25 kw filters
were performed on the channel 5, 6
prototype. It may be recalled that
the calculated temperature rise was
110°F for the inner conductor. Ex-
perimentally, the inner conductor
stabilized between 200° and 225°F
with an ambient of 95°F under con-
tinuous full power operation over a
period of 4 hrs. The outer conductor
stabilized at 120°F, which was more
or less as expected.

Fig. 1 is a photograph of the three
25 kw VHF filters. These units lend
themselves readily to production in
reasonable quantities without any
deterioration in performance. The
mechanical tolerances on machined
parts are a strict %.002 in. and on
most line lengths *1/64 in., ensur-
ing uniformity of product.

30 KW Filter, Channels 7-13

If operating temperatures similar
(Continued on page 150)
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Fig. 2: Essential elements of e¢hopper amp
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EFORE considering the actual con-
figuration of the DC Decade Am-
plifier, let us discuss a few properties
of the basic system!, shown as a
block diagram in Fig. 1. The ampli-
fier is phase reversing with a gain

of —K. This amplifier may, in fact,

be composed of several individual
amplifiers (as will be discussed
later), but this has no bearing on the
system equations. The feedback net-
work consists of two impedances,
shown as Z, and Z,. These imped-
ances may be resistive, reactive, or
a combination, depending upon the
desired function of the amplifier.

In order to simplify the system
equations two assumptions are made.
The first is that there is no current
flow into the amplifier. The second
is that there is no amplifier offset;
hence, when the input to the ampli-
fier (E) is zero, the amplifier output
(e,) is also zero.

The first assumption is based upon
the usual case in which the amplifier
gain (—K) is very large, and the
input impedance of the amplifier is
very high. If the gain is large, then
the output e, will be obtained with a
very small input E. If a very small
voltage is applied across a high im-
pedance, very little current flows.

W. G. ROYCE and W. D. MATHEWS,
Kaylab, 5725 Kearney Villu Rd., San
Diego 12, Calif.
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Unique arrangement of RC and direct-coupled amplifiers and
a chopper stabilizer achieve unusual stability in a DC amplifier.
Bandwidth is flat from DC to 100 KC; gain is variable in 20 db steps

By W. G. ROYCE and W, D. MATHEWS

DC Decade
Amplifier

In practice, this current is quite
small compared to the input current
i;» To the extent that these condi-
tions are true, two important facts
result. All of the input current i,
must flow through Z, as well as Z,
and i, equals i,.

The second assumption of no off-
set voltage is important only in re-
moving a constant additive term in
the expression of the output voltage.
In practical amplifiers the small or
zero offset is obtained by adjustment
or with special amplifiers.

With these facts we are now ready

to determine the gain of the system.
Eq. 4, 5, and 6 of Fig. 1 express, re-
spectively, the output voltage of the
amplifier, the equality of i; and i,
and their simultaneous solution for
the ratio of e, to e,. The voltage E
at the summing junction (i.e., where
Z,, Z,, and the input to the amplifier
are joined) is eliminated from Eq. 5
to obtain Eq. 6. We see that the gain
is the ratio of the two feedback im-
pedances, modified by the expression
in the brackets. The negative sign
merely denotes the amplifier phase
reversal. The gain is more nearly

Fig. 3: Decade amplifier. The AC amp and chopper amp are phase reversing

€, 100K

INPUT

|l|-—o

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

www americanradiohistorv com


www.americanradiohistory.com

determined by Z, and Z, alone when
this bracket quantity approaches a
value of unity. For this condition the
value of K must be very large as
compared to the ratio of Z, to Z,.
The effect of having a net gain
(Z./Z,) less than the internal gain
(K) is negative feedback, and the
greater the ratio between them, the
higher the feedback. It should also
be noted that K is a function of fre-
quency which must be considered in
determining the net gain for other
than mid-band conditions.

Impedance

Let us examine impedance char-
acteristics of this system in consid-
ering a practical design. Where K is
large compared to the ratio of
Z,/Z,, the error signal E is very
small compared to e, or e, Since
the summing junction is then nearly
at ground potential, the impedance
looking into the input terminals is
essentially Z, alone. If we look back
through Z, toward the summing
junction from the point “x” in Fig.
1, we see this impedance as Z, alone.
The impedance looking into the out-
put terminals is given in Eq. 7 in
Fig. 1 for the usual condition of a

large value of K. If the input termi-
nals are not connected by an im-
pedance much smaller than Z,, then
this impedance must be added to Z,.

In summary then, we must have a
phase-reversing amplifier with a
gain much higher than any desired
net system gain. This gain is princi-
pally determined by the ratio of two
impedances, Z, and Z.. In addition,
the impedance at the input terminals
is Z, and the impedance of the feed-
back network is Z,. The impedance
at the output terminals is essentially
the internal impedance of the ampli-
fier, reduced by the feedback factor
(ratio of net gain to internal gain).
The DC Decade Amplifier, Model
103, provides maximum flat fre-
quency response. Therefore, Z, and
Z, are resistors shunted only with
unavoidable stray and wiring capaci-
ties.

When the amplifier must respond
to DC signals, several problems
arise. With direct-coupled amplifiers
there are the usual design complica-
tions of simultaneously meeting gain
and DC operating conditions. Plus
and minus regulated power supplies
are also necessary.

Drift and grid current present
problems which are virtually insur-

mountahle and which preclude a
high performance system. Drift re-
sults in offset, that is, an output with
no intentional input. This condition
is due to several factors, but princi-
pally is a result of tube aging and
filament voltage variation. The
equivalent input offset may be re-
duced with considerable difficulty
to a few millivolts which is still one
thousand times the acceptable value.
Grid current flowing through the
feedback resistors develops voltage
which, though small, is higher than
can be tolerated.

The only solution to the drift
problem is to use a different type
amplifier which has very low equiv-
alent input drift. A chopper ampli-
fier fulfills this requirement quite
well, and, furthermore, presents no
grid current problem. This chopper
system then is used as the input
portion of the DC amplifier.

The essential elements of the
chopper amplifier used in Model 103
are shown in Fig. 2. For simplicity,
screen and bias circuits are not in-
cluded. The amplifier consists of two
high gain pentode stages with nc net
phase reversal between input and
output. That is, when the input grid

(Continued on page 154)

Helicopter Instrument Navigation

AVIGATIONAL aids heretofore

developed for fixed-wing air-
craft are not satisfactory today for
helicopter operations. The helicopter
is utilized most effectively in short
haul operations at operating alti-
tudes below 2000 ft. above the ter-
rain. It is not only desirable, there-
fore, but absolutely mandatory in
the interest of safety and eflicient
operations to provide navigational
facilities at low altitudes with a high
degree of accuracy and reliability.
The relatively short trip stage
lengths impose a large number of
approaches, landings, take-offs, and
departures; consequently, continu-
ous and easy to interpret position
fixing must be available without in-
terruption.

Within a limited scope, New York
Airways has flight tested all of the
presently available Federal Airway
Aids. At the present time we are not
utilizing any electronic Nav-Aid de-

From a paper delivered to the Radio
Tech. Comm. for Aeronautics, April 1955,
by Capt. J. E. Gallagher, Chief Engr. and
Operation Mgr., N.Y. Airways, Inc¢.

vice or system simply because no one
sysiem completely satisfies our re-
quirements. We do have four groups
presently under consideration.
Group 1—~VHF Omni-Directional
Range, Distance Measuring Equip-
ment, LF/MF Four-Course Radio
Range and LF/MF Non-Direc-
tional Beacons. These facilities
have the advantage of already be-
ing in existence. They require,
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however, expensive and relatively
heavy airborne equipment and the
information presented requires in-
terpretation by the pilot in order
to find his position.

Group 2—Decca, Loran, Consol and
similar systems not available in
the major metropolitan areas of
the United States. Of these sys-
tems, Decca appears to meet best

(Continued on page 172)
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The 3-day technical progrom
at the Conrad Hilton Hotel in Chicago, lil.

will feature the presentation of more than 30 papers,
and displays of broadcast products

by more than 65 manufacturers

HE 10th Annual Engineering

Conference of the National
Assoc. of Radio and TV Broadcasters
gets under way on April 16 at the
Conrad Hilton Hotel in Chicago. The
Conference will be running concur-
rently with the 34th Annual Conven-
tion of the NARTB.

The technical program will be
broken up into three sessions to deal
separately with various problems of
the industry. Opening day of the
conference, April 16, has been desig-
nated “Color TV Day.” April 18, the
third day of the meeting, will be
“Radio Day,” and April 19 will be
“Television Day.”

On April 17, designated *“Associ-
ation Day,” management and engi-
neering groups will have joint activi-
ties. Features of that program will be
the keynote award to be made by
NARTB pres., Harold Fellows to
Robert E. Kintner, ABC pres. as
“the outstanding man of the year in
broadcasting.” Previous recipients of
the award have been David Sarnoff
of RCA, William Paley of CBS, and
Mark Eldridge of WHAS, Louisville,
Ky.

On April 16, “Color TV Day,”
members will be welcomed by A.
Prose Walker, Manager of Engineer-
ing, NARTB, and Raymond Guy of
NBC. At the midday Engineering
Luncheon the featured speaker will

e2

be Dr. W. L. Everitt, Dean, College
of Engineering, Univ. of Illinois. The
evening activities will feature con-
ducted tours of the NBC and CBS
color TV studios.

Featured speaker at the “Associ-
ation Day” luncheon will be George
C. McConnaughey, chairman of the
FCC. The afternoon session on that
day will see a panel discussion on
“Freedom of Information,” discuss-
ing the restrictions on radio and TV
coverage of court trials. In late after-
noon there will be a discussion meet-
ing with all FCC commissioners.
Harold Fellows will act as mod-
erator.

Highlight of “Radio Day,” April
18, will be the annual NARTB ban-
quet which will be held that eve-
ning. Entertainment will be pro-
vided by ASCAP.

1956 NARTB Engineering Confer-
ence Committee is composed of:

Willard J. Purcell—WGY, Schenectady,
N. Y.—Chairman

Raymond F. Guy—NBC

William B, Lodge—CBS

Frank Marx—ABC

Orrin W. Towner—WHAS, louisville, Ky.

Phil Headrick—WS§JS, Wlinston-Salem

T. €. Kenney—KDKA, Pittsburgh, Pa.

Carl Noper—WMAR-TV, Baltimore, Md.

A. D. Smith, Jr.—WABD, NYC

Fddh

Annual

NARITB
Engineering
onierence

A total of more than 30 papers will
be presented during the 3-day tech-
nical sessions.

COLOR TELEVISION DAY

April 16, 1956—
Morning Session

9:00-9:30 A.M. Welcome to Engineecring Con-
ference—A. Prose Walker, Mgr. of Engr.,
NARTB. Raymond F. Guy, Dir. of Radio Fre-
quency Engineering, National Broadcasting
Company.

9:30-10:15 A.M. NBC Color Studio—Chester
A. Rackey, Mgr. Audic & Video Engineering
and Donald Castle, Asst. Mgr. Audio & Video
Engineering. Design, construction and opera-
tion of cotor TV studio design as used in
network operation.

10:20-10:45 A.M. Small Station Color Light-
ing—Edward Tong, TV Studio Supervisor,
WDSU-TV. Problems encountered_in the con-
struction and design of color TV lighting
system.

10:50-11:15 A.M. New Television Transmitter
Monitor—Charles A. Cady, General Radio
Company. Discussion of a new type color
monitar which will assist the TV transmitter
engincer with operation and maintenance
problems.

11:20-11:45 A.M. Lining Up Color Cameras—
NBC Staff. Practical methods of lining up
and balancing coler TV cameras.

11:50-12:15 P.M. Problems in the Alignment
ment and Use of Color Television Receivers
—F. R. Klingman, TV Engineering, RCA
Service Co.

Luncheon

Color Television Day—
Afternoon Session

2:30-2:55 P.M. Compoct Plug-In Color Video
Equipment—W. B. Whalley, Senior Engineer,
CBS Television.
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Harold E. Fellows
President, NARTS

3:00-3:45 P.M. Integration of Color Equip-
ment—A. F, Inglis, RCA. Discussion of
methods for integrating color equipment
with existin% monochrdme equipment. The
paper describes methods for switching and
distributing color signals and points out a
number of precautions that should be taken.

3:50-4:35 P.M. Techniques of Color Film Re-
production—H. N. Kozanowsky, RCA. Dis-
cussion c¢f several possible methods of re-
producing color film and opaques for TV, The
paper includes descriptians of prejectors and
camera systems and several types of multi-
plexers.

4:40-5:25 P.M. Color Test Equipment and
Test Procedures—J. W. Wentworth, RCA.
Description of a number of test equipment
items required for checking and maintaining
color studio and transmitter systems. In-
cluded is a discussion of methods for using
the equipment, together with the general
philosephy and measuring technigues re-
quired to meet color standards.

RADIO DAY

April 18, 1956—
Morning Session

10:00-11:00 A.M. Results of Experimentol
Remote Control of Directionol and High
Power Stondard Broadcast Stotions (Ponel)—
A. Prose Walker—Mgr. of Engr.,, NARTB;
Robert Sinnett—WHBF, Rock Island, lIII.;
Henry Fletcher—KSE!, Pocatello, Idaho; Ted
Kenney—KDKA, Pittsburgh, Penn.; R. E. L.

Kennedy—Kear & Kennedy, Consulting Engi-

neers; Donald B. Williamson—Canadian
Westinghouse Co., Ltd.
11:05:11:30 A.M. CONELRAD—Is it Neces-

sary?~—Ralph J, Renton, U. S, Supvr. CON-
ELRAD, F.C.C.

11:35-12:10 P.M. The Ohms Law Phasor and
Its Application to Remote Operation of Di-
rectional Antenna Systems—John Mullaney,
Consulting Engr. Discussion of design and
operation new type phasor for directional
antennas, its ease of adjustment and main-
tenance.

Luncheon
Radio Day—Afternoon Session

2:30-2:55 P.M. FM  Broodcost Multiplex
Equipment Design, Development and Pro-
duction—Dwight {Red) Harkins, Harkins and
Hershfield, Phoenix, Ariz.

3:00-3:25 P.M. Automatic Program Log De-
vices—S. L, Huffman, Chairman of Board
and General Manager Stark Broadcastin
Corp. and Clark, Dozer, Manager WCMV\?,
Canton, Ohio. Discussion pertaining to vari-
ous automatic devices being developed for
eventual elimination of existing program
log and conventional book-keeping methods.

3:30-3:55 P.M. Automatic Gain Control De-
vices in Awudio Circuits—General Electric
Company. Discussion of operation of various
types of audio gain limiting and level boost-
ing devices.

4:00-4:25 P.M. Bringing Microphones Up to
Dote—RCA.

4:30-5:00 P.M. Tronsistors and Their Arpli-
cotion in Broodcost Equipment—Paul G.

EXHIBITORS

Adler Electrenics, Inc.

The Advertising Council, Inc.

M. & A. Alexander Productions, Inc.

Alford Manufacturing Co., Inc.

Allied Radio Corp.

American Research Bureau, Inc.

Ampex Corporation

Andrew Corporation

Associated Artists Productions, Inc.

American Telephone & Telegraph Co.

Berlant-Concertone

The Billboard

Blaw-Knox Company

Caterpillar Tractor Co.

Century Lighting Co.

Collins Radio Co.

Conrac, Inc.

Dage Television Div.,, Thompson Prod-
ucts Inc.

Dresser-Ideco Co.

Allen B, DuMont Laboratories, Inc.

Elgin Metalformers Corp.

Gates Radio Co.

General Electric Co.

General Precision Laboratories

General Radio Co.

Harry S. Goodman Productions

Gray Research & Dev. Co., Inc.

The Harwald Co., Inc.

Hollywood Television Service, Inc.

Hughey & Phillips, Inc.

Kay Lab, Inc,

Keystone Broadcasting System, Inc.

Kliegl Bros.

Lambda-Pacific Engineering Inc.

Lang-Worth Feature Programs, Inc.

MCA TV, LTD.

Motorola Communications & Electronics
Inc.

National Telefilm Associates, Inc.

Nems-Clarke, Inc.

A. C, Nielsen Co.

Phelps Dodge Copper Products Corp.

Philco Corporation

Prodelin Inec.

RCA Broadcast Marketing Division

RCA. Engineering Products Division

RCA Recorded Program Services

Radio Television Daily

Raytheon Mfg. Co.

The Rust Industrial Co., Inc.

Sarkes Tarzian Inc.

Schafer Custom Engineering

Screen Gems Inc.

Sesac Inc.

Stainless, Inc.

Standard Electronics Corp.

Standard Radio Transcription Serv-
ices, Inc.

Sterling Television Co., Inc.

Telechrome Sales Corporation

TelePrompter Corporation

Television Programs of America, Inc.

UM. & M, Inc.

United Press Association

Unity Television Corporation

World Broadcasting System

Ziv Television Programs, Inc.
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A, Prose Walker
Menager of Engineering, NARTB

TELEVISION DAY

April 19, 1956—
Morning Session

9:30-9:55 A.M. TV Translotors—Ben Adler
Adler Electronics. Design, construction, and
operation of translators as proposed in FCC
Docket 11611,

10:00-10:15 A.M. Wireless Microphone Sys-
tem~—A, B. Chamberlain, Chief Engr., CBS
Television. Design, instal'lation, and opera-
tion of wireless type micn:oghone system to
facilitate better audio pickups on certqin
type TV programs.

10:20-10:40 A.M. VITEAC—William B. Lodge,
Vice President CBS Television; Frank Cowan,
Asst. Dir. of Operations, Long Lines De-
partment, A.T.&T. Committee formed in
New York area to resolve pertinent problems
relating to the transmission of composite TV
signals over the A.T.&T. system.

10:45-11:10 A.M. Present Knowledge of Pro-
pagotion in the VHF and UHF TV Bands—
Harry Fine, Chief Applied Propagation Br.
Technical Research Division, Otfice of Chief
Engineer, FCC. view of propagation
studies as they affect the extent of VHF
ond UHF television service.

11:15-11:40 A.M. New Developments in VHF
Television—F. E. Talmage, RCA. A new
group of transmitters wherein novel method
of construction and new circaitry will per-
mit unusual flexibility of installation, and
ready increase of power.

11:45-12:15 P.M. Cost Estimating for TV
Stotion Engrs.—Rodney Chipp, Director of
Engrg. A. B. DuMont Labs. Inc. Yardstick
for estimating proposed TV studic and
transmitter construction costs before the
architect is hired.

Luncheon

Television Day—
Afternoon Session

2:30-2:55 P.M. Duyljlghf Saving Time Delayed
Video Operation—T. B. Grenier and W. P.
Kusack, ABC. Discussion of video deloy dur-
ing 1956 to compensate for daylight saving
time in progrom scheduling.

3:00-3:25 P.M. Proof-of-Performance Meas-
wrements—James E. Barr, Asst. Chief of
Breadcost Bureou, F.C.C.

3:30-3:55 P.M. Automatic Programming
Equipment—General Electric Company.

4:00-4:25 P.M. STL Microwave Installations—
P. Onnigian, Chief Engr. KBET-TV, Sacro-
mento, alif. Discussion of variable factors
%overning the installation ond operation of
ng-hop studio-to-transmitter links.

4:30-5:00 P.M. Superior Video Effects—NBC
Staff. New effects which are now possible
electronically that will benefit programming
and production,
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New Broadcast Equipment

SPEECH INPUT CONSOLE

212F-1 Speech Input Console is a
flexible packaged unit providing com-
plete control over simultaneous broad-
casting and auditioning from any com-
bination of 3 of 8 possible inputs, with

provisions for mixing 5 of 12 possible
inputs with the addition of 2 pre-
amplifiers. It is supplied with 3 356A-1
pre-amplifiers. Two are used in low
level inputs and the third as a booster
amplifier in the program channel. Key
switches at the low level input termina-
tions allow selection of 2 of 4 possible
inputs. Collins Radio Company, Cedar
Rapids. Iowa. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 4-44)

TEST SIGNAL GENERATOR

Portable, Model 1003-A Video Trans-
mission Test Signal Generator gen-
erates signals for local and remote per-
formance checking of an entire video,
cable, or micro-wave system. It is avail-
able as a completely portable, 1214 in,
standard rack mounting unit with a
built-in, fully regulated power supply,
which produces Multi-frequency Burst,
Stairstep, Modulated Stairstep, White
Window, and Composite Sync. Signal

T

will faithfully pass through clamp cir-
cuits and thus determine the quality or
condition of any portion or the total
facilities. Telechrome Inec., 632 Merrick
Rd., Amityville, N. Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-46)

94 For product Informoation, use inquiry card on last page.

AM TRANSMITTER

A new concept in AM transmitting
equipment, the RCA “Ampliphase”
transmitter will be on display at the
NARTB Convention. Contained in only
four cubicles, “Ampliphase” requires

no underfloor trenches, water cooling
systems or external blowers. Besides
cutting transmitter floor space, and
operating costs by substantial margins;
the new equipment does away with
half of present power tubes along with
bulky components such as modulator
transformers, reactors and accessories.
RCA, Engineering Products Div,, Cam-~
den 2, N. J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 4-55)

COLOR TV TRANSMITTER

New low power r-f color TV picture
transmitter has been designed for use
with antenna or cable. New Trans-Pix
covers the low frequency TV channels
and fulfills the color requirements cf
differential phase shift and envelope
delay. Two models are available. Model
25: Video Input; (two required) 34 v.
p-p composite blanked video. % v. p-p
composite neg. sync into 75 ohms. 4.5
mC bandwidth. Picture Carrier; 25 w.
peak power into 50 ohms. Video Re-

sponse; 45 mc¢ 1 db. Video Modula-
tion; Linear to 87.5% of zero carrier.
Differential phase shift; Approx. =£3°
at the color carrier. Kay Electric Co,,
14 Maple Ave,, Pine Brock, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 4-101)
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TELESCOPING ANTENNA

One model of a new line of portable
antenna masts that will be of particular
interest to broadcasters is a vehicular
self supporting roofl top hydraulic mast
for survey and remote pickup work.

- <

- e e

This mast is available in extended
heights up to 50 ft., and is readily op-
erated by the vehicle's electrical sys-
tem. The 6 or 12 v. motor and reversible
pump supply the power. Control of ele-
vation of the mast’s height is by a
switch located at the driver's seat.
Andrew Corp., 363 E. 75 St., Chicago 19,
Ill. TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 4-47)

BROADCAST CAMERA
STYSTEM

Model 1935 Broadcast Camera system
utilizes a unique video ampliiier circuit
which provides extreme overall sensi-
tivity combined with broad bandwidth.
Video signal processing is performed
in the video line amplifier, which in-
cludes keyed clamps, aperture correc-
tion and high peaking. Video output
is capable of a large dynamic range
signal without distortion. Horizontal
and vertical deflection amplifiers are of

feedback design. Horizontal and ver-
tical driving pulses are regenerated for
minimizing the affects of varying pulse
width., Kay Lab, 5725 Kearney Villa
Rd., San Diego, Calif. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-32)
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At The NARTB Show

RACK MOUNTED TV LINKS

Raytheon’s KTR-100 and KTR-1000
series (100 milliw. and 1 w. rf output)
are now supplied for standard 19 in.
rack mounting. In the racx-mounted
installation, a ferrite isolator is used

to eliminate long-line effects with
waveguide extensions, thus permitting
indoor operation and maintenance of
the equipment while the antenna is lo-
cated ocutdoors. As an accessory item
to the rack-mounted KTR series, a
new Rcmote Alarm Unit, Model 3-270
is also available. Raytheon Manufactur-
ing Company, Waltham 354, Mass.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-43)

TV TRANSMITTER

New low-power TV broadcasting
transmitter is designed to meet the
needs of small communities. Equip-
ment, which may be operated by one
man, consists of a crystal control

modulator unit which produces modu-
lated visual and aural TV program
carriers; and intermediate amplifier of
20 w. power and a final amplifier pro-
viding 150 w. peak visual power and
T5 w. aural power output to the trans~

& —

mission line. “Package” includes com-
plete transmission facilities for slides,
films and local live shows. Philco Corp.,
Govt. & Industrial Div. 4700 Wissa-
hickon Ave., Philadelphia, Pa. TELE-
TECH & ELECTRONIC INDUSTRIES
{Ask for 4-42)

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1956

MICROWAVE LINK

Completely new product to be dis-
played at the NARTB Convention is
designated as the Lambda 01 Watt
Microwave Link for Color. It is actual-
ly a companion to the nationally

: i

known 1.0 watt Lambda Link, and is
convertible to 1.0 watt. Its frequency
ranges from 59 to 72 Kmc and is
available with program channel. Re-
ceiver has the same physical appear-
ance as the transmitter illustrated
above. Lambda-Pacific Enginecring,
Inc., P.O. Box 105, Van Nuys, Calif.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-54)

TV MONITOR

TV Transmitter Monitor provides, in
one complete unit, all the functions
necessary to immeet the requirements of
the FCC for monitoring TV trans-
mitters. Instrument will indicate con-
tinucusly: the frequencies of both the
aural and visual transmitters; the dif-
ference, or intercarrier, frequency; the
FM (swing) of the aural transmitter;
and indicate when the swing exceeds
a preset value. Audio fidelity measure-
ments on the aural transmitter, as re-
quired by FCC proof-of-performance

regulations can be made. Complete in-
ter-carrier demodulation system is
provided for off-the-air monitoring.
General Radio Co,, 275 NMass. Ave.,
Cambridge 39, Mass. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-48)
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REMOTE AMPLIFIER

Completely  transistorized, single
channel remote amplifier, the “Trans-
mote,” has five transistors, and a four-
stage amplifier including a preamplifier,
beoster, and a driver. It also has a

push-pull output stage. The amplifier
delivers +18 dbm to a 4 db isolation
pad, providing a max. line level of 414
dbm. The power supply consists of
three 8 v. mercury batteries with an
on and off switch incorporated in the
headphone jack. Leather carrying case
with adjustable shoulder straps which
are removable can be obtained. Gates
Radio Co., Quincy, Ill. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-41)

COLOR TV PICKUP

New method of color TV pickup and
its application to merchandising tech-
niques, will be demonstrated at the
NARTBE convention. The “Vitascan”
system uses a beam of light from a ert
to “scan” persons and objects picking
up the reflected scanned light by means
of multiplier phototubes. These photo-
tubes then convert the light into an
electrical signal which may be passed

on to a standard transmitter for color
telecast. A conventional microphone
system picks up the sound. Allen B.
Du Mont Laboratories, Inc., 750 Bloom-
field Ave., Clifton, N.J. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-45)

Fer product Informatlon, use Inqulry card on last page. o5
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

—e
7V AG %

AVC FROM

RECEIVER ON CONSOLE
IN SERIES WITH
SPEAKER LEAD

6V _PILOT LAMP

e = ooy

RESET SWITCH
@  ON CONSOLE

Cascaded Turntables

DONALD W. HALL, Ch. Eng'r.
WSSV, Petersburg, Va.

UR limited control room floor

area made the 45 rpm change-
over a serious problem. The solution
we arrived at is seen in the accom-
panying photo. Above each of our
Gates two-speed CB-14's, we have
mounted on a welded frame, a Presto
T-15 3-speed table. Each T-15 has a
light-weight tone arm fitted with a
reluctance cartridge and 1-mil sty-
lus. The turntables are situated on
5-ply motor boards, cushioned with
adhesive rubber stripping (38 in.
width) and the motors are activated
with mercury switches. A small
night lamp is mounted beneath each
motor board.

One T-15 is wired to a separate
Gray equalizer with pre-amp and
separate turntable channel in our
Gates SA-40 console, affording
three-table operation. The other
T-15 connects to the LP position of
a Gray equalizer, eliminating the
need for separate channel and ampli-
fiers.

3-speed table is mounted above existing unit

96

Redesigned alarm unit Is actuated by the
AVC action of the station’s monitor receiver

Conelrad Alert Alarm

DONALD M. WHEATLEY,
Ch. Eng’r.
WJOY, Burlington. Vt.

FTER several years of unreli-

able operation of a thyratron-
operated Conelrad alert alarm, the
device was ripped apart and, with a
few of its components, a simple, ef-
ficient device was made. As this
alarm works on the carrier interrup-
tion principle it could also be used
for a carrier failure alarm for a
station where studios and transmit-
ter are in different locations.

The relay is a Potter-Brumfield
LM11 10,000 ohm relay. The power
transformer was a T22R02 although
any replacement power transformer
could be used. The buzzer. is a #611
Edwards 6-8 which can be heard
throughout the building.

As this unit is mounted in the con-
trol room where we do a lot of an-
nouncing, we found it wise to have
a warning lamp and reset button
mounted on the console. The reset
switches are a push to make norm-
ally open type.

The alarm is actuated by the AVC
action of the monitor receiver. For
best operation about 8 to 10 negative
is needed. With this amount, when
carrier is cut the alarm is tripped,
and it has to be manually reset. With
a higher voltage the alarm resets
itself when carrier is returned. With

a lower voltage the alarm can not be

turned off.

Increasing Versatility of
Linearity Checker

ROBERT J. ROTH, Maint. Superu.
WAVE-TV, Louisville, Ky.

ERE is a simple method by

which the television broadcaster
can feed a video sweep generator
into his video system and quickly
observe the resultant waveform
either of the whole system or in
parts. This signal will pass unaf-
fected by clamp circuit; even those
that clamp on the back porch.
Equipment needed is a wide band
scope, such as the Tektronix 524D,
a video sweep generator and the
RCA Linearity Checker with slight
changes herein described.

The RCA Linearity Checker MI-
34017 develops a series of ten uni-
form steps progressing from black to
white. These steps can be on every
line or every tenth horizontal line.
On these steps you can superimpose
r-f, either internally or from an ex-
ternal source. In addition this instru-
ment furnishes horizontal sync and
blanking. Fig. la shows a horizontal
presentation of its output signal
minus blanking.

To use this instrument for check-
ing frequency response the steps are
turned off: The video sweep genera-
tor is fed into the r-f input. Blank-
ing and sync are added to give a
composite signal as in 1b.

If you try to feed this signal
through a clamped circuit, the r-f
during the back porch interval will
cause trouble. The RCA Linearity
Checker only gates the r-f out dur-
ing the sync interval. The following

(Continued on page 142)
1A—Checker develops 10 uniform steps, black
1o white, on which r-f can be superimposed.

1B—With steps turned off, and blanking and
syn¢ odded. 1C—With r-f gated out of signal
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Compression type—28, 32, 40, 48 and 52

contact connectors. Center engaging

screw with wing nut or screw driver slot

and spring action contacts—permits

easy, quick and reliable engagement and
40 contoct connactor

dis-engagement. Receptacle side available “A™ style for appli-

for pressurized applications. cations where plug is
“live voltage'' side.

CINCH MICRO CONNECTORS

Available in two styles for alternate application where either the plug or

receptacle side is the “'live’” voltage side. (Protective Hoods
and Cable Clomps Available.)

52 contact connector "B’ style
for applications where recepta- P
cle is “live voltage side.

Molded of orlon filled diallyl per
MIL-P-14D. Contacts gold plated;
other hardware is passivated
stainless steel. (Multiple
polarization available.)

Cinch will design,
or re-design components to fit

specific needs, and will assist in the Centrally located

plants in Shelby-
en

assembly of components through prov o
automation technique. Pasadena, St.

Louis.

CONSULT CINCH

't-\\\‘;-}& CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass,

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product Informatlen, use Inquiry card on last page. @7
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Fig. 1: loseph €. McGuire demonstrates
his new method of soldering materials

-

N unusual new technique which

permits soldering such materials
as aluminum, stainless steel, glass,
and ceramics without special equip-
ment has been developed by the Uni-
versity of California’s Los Alamos
Scientific Laboratory. The method
is expected to affect great savings
over the ultrasonic method the Lab-
oratory has been using.

The new method of joining mate-
rials hitherto believed impossible to
solder by other than wultrasonic
means was developed by Joseph C.
McGuire of the Laboratory’s Chem-
istry and Metallurgy Division. It re-
quires, in addition to the usual
soldering materials, only a hand
grinder with an abrasive wheel. The
technique was discovered by Mec-
Guire during a research project on
the use of ultrasonic sound waves in
soldering.

Fg. 2: Abrasive wheel is first loaded with solder

New

Soldering Technique

Simple method discovered at the Univ. of California
makes it possible to solder a wide range of materials
previously handled only by ultrasonic means.

Hand grinder and a small abrasive wheel

are the only special tools required.

To solder these previously un-
solderable materials, the grinder is
turned on and the abrasive wheel
(preferably preheated by grinding
metal or the use of heat) is brought
to bear on a soft solder such as
Wood’s metal or 60-40 lead-tin. (See
Fig. 2) The soft solder melts and
flows onto the surface of the wheel,
“loading” it and incidentally making
it useless for its customary purpose
until it has been trimmed down. The
solder-loaded wheel is then applied
to the surface to be soldered until a
slight amount of abrasion has taken
place, using the pressure one would
ordinarily use in grinding. (Fig. 1)
The heat of friction again melts the
soft solder, which flows onto the
freshly abraded surface and forms
an intimate contact.

After this tinning operation,
soldering is done in the usual man-

ner with standard 50-50 lead-tin
solder. The other surface is also
given the new treatment if it is a
material not ordinarily “wetted” by
solder. No soldering flux, surface
cleaning, or pretreatment is used.

When working with such materials
as soft glass, Pyrex, and ceramics,
the best tinning is accomplished with
a mixture of Wood’s metal and 50-50
indium-tin. However, when solder-
ing glass to glass or ceramic to
ceramic, it is necessary to use flame
or furnace heating to get enough heat
to the surfaces to be joined.

The two surfaces need not be of
the same material: metals, soft glass,
Pyrex, and ceramics may be soldered
in any combination. A satisfactory
grinding wheel has been found to be
a medium grit, Ya-in. diameter by
15-in. long, although the type and
size are not critical.

Fig. 3: Solder oints made by the new “‘grinding” method

o8
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SAVE

VALUABLE TIiME,
WASTED

FiLm

Transients need not

be photographed

unless a file record is
needed. When such a
record is required,
photography is greatly
simplified, because

all displays occur at a
constant, uniform
brightness regardless of
difference in writing
speeds. Thercfore, a single
catiera exposure
setting is sufficient,

© 1956, H.A.C.

TELE-TECH & ELECTRONIC INDUSTRIES + April 1956
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FOR
PERMANENT
TRANSIENTS

Now non-recurrent phenomena (“transients™)
can be held and studied directly on the
viewing screen of your oscilloscope. The
HUGHES MEMOTRON —first in a new series of
direct-display cathode ray storage tubes—
captures and retains waveforms visibly until
they are intentionally erased.

Since the MEMOTRON will display and retain
successive writings. it is ideal for plotting curves.
The tube will also store reference lines for

convenient data analysis.

Our engineering staff invites your inquiries
concerning specific laboratory and industrial
applications for these tubes.

MEMOTRON

GENERAL SPECIFICATIONS

RESOLUTION...60 written lines per inch.

WRITING SPEED...From zero to at least 50,000 inches/sec.

BRIGHTNESS...50 foot-lamberts,

USABLE SCREEN DIAMETER...4 inches, minimum.

DIMENSIONS.., Over-all length: 183/4 inches, + 1/s-inch.
Bulb diameter: 55/a inches, maximum.
Neck diameter: 21/4 inches, t 3/32-inch.

For descriptive literature, please write:

ELECTRON TUBES
HUGHES PRODUCTS

International Airport Station

Los Angeles 45, California

Successive
traces of
waveforms
associated
with one-shot
multivibrator,
visually
stored by
MEMOTRON.

For product Information, use inquiry card on last page. 99
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CBS-COLUMBIA

Model: TR-250

Dimensions: 514x3;x1% in.
Weight: 14 oz.

Power Supply: 21.0 v.
Features: optional eur-
phone, plastic case with
3-position handle,

1956

Transistor
Portable Design

REGENCY

Model: TR-1
Dimensions: 5x3x17j;
in.

Weight: 12 ox.

i e Power Supply: 22V, v,
1 - o, 1 Features: printed
@ =, 5 D) @32 ). | o u circuit construction,

;g!( +{ WMERCIN " T,.Se - ,,45' ) 4 P polystyrene plastic cose
230 <) o > e, T N
¢ ) 1 & o= il
f} i T 9l Qi D v e

X O 1l | =1 7] @3- 3@ Q 1

3 =T ® £ g g=0)

: Tco | S I o ¢ $e 5
=2 t _:_‘__‘ﬁ‘n =" | ;"T\

asupsesTRE

RAYTHEON

Model 6RT1

Dimensions: 613x134x33; in.
Power Supply: 9 v.

Features: sensitivity—200
v/ m; power output—50 mw;
battery life—approx. 150 hrs.;
optional earphone

100
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GENERAL ELECTRIC
Model: 675
Dimensions: 554 x
3-3/16 x 114 in.
Power Supply: 1315 v,
Features: power out-
put—560 mw; printed
circuit construction

With the hearing aid field
conquered, transistors are now

moving into the portable radio market.

By year’s end, virtually all portables will
be transistorized. Here are typical designs

(4] 94 93

-
counECT

| 330 TPUT o CARPHON
RCA, Model: 7-BT-9J LIED T o
Dimensions: 3-7/16x5-13/16x1-9/16 in., \ ned 1% | Ly L S,
Weight: 16 oz. Power Supply: 9 v, Features: - — I B S — '{"—l
power output—100 mw; battery life—75 B T "a— Sy T T
hrs.; optional earphone; printed circuit F §3ur e
construction J

DEWALD
Model; K-701

Dimensions: 85%,x7x21/, in.
Weight: 4 lbs,

Power Supply: 9 v.

Features: Battery |ife—approx,
500 hrs. @ 2 hrs./day

101
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Transistor
Portables

{Continued from page 101)

CAPEHART-FARNSWORTH

Since the tronsistor rodio described below was
undergoing its final modificotions at press time,
the schematic was not available.

Model: 11P7

Dimensions: 10 x 714 x 3 in.
Weight: 3 Ibs., 3 oz.

Power Supply: 2-9v. batteries
Features: 6 transistors, plus diode;
power oulput—1j; walt;

battery life approx. 1,000 hrs.

at normal listening level
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0 -0.04v STAONS Sicual *

W INDICATES GROUND LEAD OF V.Y V.M CONNECTED TO B+ SIDE OF ENERGIZER

e
EMERSON
Model: 842

Dimensions: 9% x 7 x 31} in.
Power Supply: 2-9 v. beaiteries

Features: leather case; baitery life of

1,500 hrs. under normal use

Lab Standard R-F Voltmeter

A very stable type of radio-fre-
quency voltmeter, known as an
attenuator-thermoelement or AT
voltmeter, has been designed by
M. C. Selby and L. F. Behrent of the
NBS Boulder Labs. Unlike instru-
ments now available, AT voltmeters
maintain a calibration stability well
within the accuracy of the original
calibration, about 1¢, over most
voltage and frequency ranges, for a
year or longer.

AT voltmeters can be used to
measure r-f voltages from 0.1 to sev-
eral hundred volts at frequencies up
to about 1000 mc. Although r-f volt-
ages within this range can be ac-
curately measured and standardized
by other means, it is difficult to find
voltage measuring instruments that
can hold their calibration for a rea-
sonable length of time, such as a
year. Present-day voltmeters using
thermionic or crystal diodes are gen-

R-F volimeler in use
at NBS

erally not reliable in this respect as
laboratory reference standards; even
under most careful treatment the
uncertainty in their calibration is
about 109% and may frequently be as
high as 209%.

Experience to date indicates that
the most stable elements suitable for
calibrated-type r-f voltmeters are
thermoelements, waveguide-below-
cutoff or capacitive-type attenuators,
capacitive voltage dividers, and some
well-constructed resistive attenuator
pads.

One of the high-frequency AT
voltmeters, having superior short-
time and long-time calibration sta-
bility, consists of a continuously ad-
justable waveguide - below - cutoff
piston attenuator, a thermoelement,
and a dc millivoltmeter. It was de-
signed for high voltages at the
higher frequencies, The traveling
piston of the attenuator houses the
thermoelement and a built-in auxil-
iary r-f probe, This probe is used to
calibrate the AT voltmeter in terms
of a primary standard bolometer
bridge. The bridge output is approx-
imately 1 v., which is insufficient
for direct calibration of the volt-
meter over an appreciable part of

(Continued on page 148)
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T1 PROGRESS REPORT ON

RADIO TRANSISTORIZATION

Performance. . . ... yemise::
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Texas Instruments germanium transistors are
used in 85% of the many brands of transistorized
radios now being manufactured! Since TI transis-
tors made possible the FIRST transistorized
radios 15 months ago, improved mass production
methods have rapidly increased performance and
decreased prices.

In less than a year and a half, progress in TI
transistors and radio circuits has been so swift
that the following improvements are now pro-
duction realities:

1954 1955
Sensitivity . . . . . 2000 xv/m 200 pv/m
Operating Voitage . . . . . . 2%V 6,9, or 12V
IF Gain & Frequency., . . . . 3ldb@ 262 ke | 35db@ 455 ke
IF Output Capacity (Cob) . . 30-40puf | lpaf
IF Neutralizing Capacity Selected |  Fixed
Audio Output Power 20mw 250mw
Typicai IF Transistor Price $2.50 $1.75

(In complete OEM kit)

LOOK TO TI

IN THE CIRCUIT
ILLUSTRATED ABOVE:

Left to right: a 2N172/830 germanium N-P-N graded
junction converter, two2N146 germanium N-P-N graded
junction IF amplifiers, a 310 germanium P-N-P fused
junction driver, and two 353 germanium P-N-P fused
junction outputs. This is a typical Tl circuit designed
for optimum performance.

Your own transistorized product development
will also benefit from Texas Instruments progress
which gives you proven products, immediate
availability in production quantities, and econom-
ical prices. First with transistors in commercial
radios, first with high gain, low voltage IF transis-
tors, first with high temperature silicon transistors
.. .Texas Instruments consistently leads the indus-
try in development and manufacture.

FOR: GERMANIUM RADIO AND GENERAL PURPOSE TRANSISTORS o SWITCHING

TRANSISTORS o SILICON SMALL SIGNAL AND POWER TRANSISTORS o SILICON JUNCTION DIODES

Texos Insfruments has Pﬂldqrr‘l.-l:f
more i@dle translstors then

any other manufecherer?

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

TEXAS INSTRUMENTS

LH. S o RP.OR AT E D

E0O0 LEMMEN AVEMNUE DALLAS 0. TEXAS

For product information, vse inquiry card on last page.

103

www americanradiohistorv com


www.americanradiohistory.com

Du Mont closed clrcuit system In typlcal monitoring operation

Survey of Industrial TV —-1956

DU MONT
“Tel-Eye” TV Camera, Type 5359-B

Electrical

Output: Video modulated RF carrier—
100,000 pvolts (channels 2-6). Com-
posite video: 0.75 v.

Power Requirements: 110-120 v. ac,
0.43 amps.

Scanning: 60 cps, vertical locked to
line, 15,750 cps, horizontal.

Optical

Minimum incident light required—15
ft.-candles.

Spectral Response: Approximately same
as human eye (using 6198 vidicon).

Mechanical

Dimensions: 10 x 634 x 433 in.

Weight: 81 lbs.

{ Picture Monitor, Type 5281-B 17-in,

Specifications

Input Signals: Either composite picture
signal, black negative, % volt mini-
mum amplitude; or video signal,
black negative, % wvolt minimum
amplitude, and separate negative
syne, 32 volt minimum amplitude. In-
put impedancé: 75 ohms.

% Output Signals: Same as input. To be
terminated in 75 ohms.

Frequency Responses: Video amplifier
fat within =1 db to 6 mc,

Input Power: 117 v, 60 cps. Approx.
270 w.

Picture Tube: Du Mont Selfocus 17KP4.
Qimensions: 1534 x 19 x 20% in.
Weight: 80 lbs.

Part II, describlng systems offered by
additional manufacturers, will appear in
the forthcoming Issue of Tele-Tech &
ELECTRONIC INDUSTRIES.

GENERAL PRECISION LABS
Pleasantville, N. Y.
Television System, Model PD-150
Equipment
1 Camera

1 Ceontrol Unit; (including) video
chassis, sweep chassis, sync generator,
power supply, and control panel.

1 Complete set of tubes including Vidi-
con.

1 Camera Cable (25 ft.).

Specifications

System: 525 Lines, 60 Fields Interlaced.

Resolution: 500 Lines,

Sensitivity: Acceptable picture at 5
foot-candles

Signal Outputs: Composite Video—1.4V
P-P into 75 ohms; Modulated RF.—
0.1v into 75 ohms.

R.F. Qutput Frequencies: Tunable from
54088 mc, covers Channel 2 through
Channel 6.

Power Requirements: 105-125v-ac, 60
cres, 180 w.

Dimensions: Camera—9 x 5% in., Con-
trol Unit—171% x 141 x 8 in.

Pl N

WAMA americanracdiohictory com—

System manufacturers are looking to
'56 as the first "boom’” year in the
industrial TV field. 5,000 installations

are visualized by year's end. Reviewed

here are the major systems
presently offered.

Part One of Two Parts

GPL comera with remote controlled iris, focus,
and indoor pan and tilt. Full 360° viewing.

Basic units of GPL PD-150-1 are 5-lb.
camern and portable ¢amera control unit.
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VARIAN

KLYSTRON

1T'S THE LOW COST RUGGED VA-2038 . . . most advanced reflex klystron ever

FOR X-BAND RADAR RECEIVERS

where frequency stability is a “must...

(4

GUARANTEED SPECIFICATIONS

developed for radar and beacon local oscillator service. The exclusive 3300 to 9600me | VA-2038 | Va.201
brazed-on external tuning cavity provides frequency stability obtainable *  Resonator Voltage | 300 V 300 V
in no other k!ystrt?n. This construction prow'des outstanding s.tal?lllty dur- - Hoater Voltage 63V | 63V
ing shock, vibration and temperature cycling . . . takes punishing 50 to :
100 G shocks and provides absolutely reliable operation at high altitude Heater Current 1045 Amp [ 1.2 Amp
WITHOUT pressurization. Power Output 20mW, | 40mwW,
2 Min Min
FOR SUPER-RUGGED SERVICE {Shocks to 250 G) ... Varian offers the VA-201 . -

Kl hi bE . d wi . i . ! +  Electronic Tuning 30 Mc, 20 Mc,
ystron. This tube is equipped with integral molded. silastic leads, is Range Min Min
similar to the VA-203B and performs with the same absolute reliability. * “Vibration FM at 1Me, | 02 Mo,
ALL THESE EXCLUSIVE VARIAN FEATURES ... ¢ Unique brazed-on external tun- 10 { PP, Max | p-p, Max

ing cavity assures exceptional frequency stability ¢« Reliable operation at
low voltage and from poorly regulated power supplies ¢ Negligible micro-
phonics + Slow tuning rate ... long tuning life...single shaft tuner
adapts easily to motor tuning * Withstands 50 to 100 G shocks (up to
250 G’s for the VA-201) » VA-203B weighs less than 4 ounces. Both
tubes mate divectly to standard waveguide flanges.

THE [

MARK OF

Cet complete technical data and speci-
fications on the outstanding VA-203B
and its companion VA-201 .. . finest kly-
strons made for modemn radar. Write to
our Applications Engineering Depart-

ment today.

LEADERSHIP

PALO ALTOoVO0.catiromRNIA

Representatives in principe! cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
R. F. SPECTROMETERS. MAGNETS. MAGNETOMETERS, STALOS, POWER AMPLIFIERS. GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES
For product Information, use Inquiry card on last page.
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Survey of
Industrial TV

(Continued from page 104)

BLONDER-TONGUE LABS
526 North Ave., Westfield, N. J.
Closed Circuit TV

Equipment

Camera, proper {includes F: 19 lens)
TVC-1-C

Control Generator: TVC-1-CG includes
RF Modulator and Video Amplifier
(plugged in) TVC-1-M, and 25 ft.
interconnecting cable 5250009.

Specifications

System Standards; Horizontal freq.—
15,750, cps nominal, interlaced. Ver-
tical freq.—60 cps, locked to line, 60
fields/sec., 30/{rames/sec.

Resolution: Direct video output—more
than 500 lines at center of picture. RF
output—350 lines max.

Operating Requirements: Scene illumi-
nation (with standard F: 19 lens)—
50 ft.-candles, incident-snow free; 1¢
ft.-candles, incident-readable. Ambi-
ent temp.—max 115°F. at camera;
max. 125°F. at control generator.
Control cable length, camera to con-
trol generator—500 ft. max.

Qutput: Two 75 ohm impedance,
crystal-controlled, double sideband
RF outputs at any specified frequency
from TV Channel 2 through 13. Out-
put level: 09v, RMS. Other fre-
quencies available on special order.
One direct, high definition, 75 chm,
0.5 v. peak-to-peak, video output. All
three outputs are available simul-
taneously.

Polarity: R-F—standard negative mod-
ulation. Direct video—negative black.

Dimensions: Camera housing—Height
53 in.; width 4% in.; depth 9 in.
(1034 in. including standard lens and
focusing knob in rear.) Control gen-
erator housing—Height 9% in.; width
1213 in.; depth 835 in.

Blonder-Tongue Labs '"Observer’ closed-circuit color TV camera

GENERAL ELECTRIC

Monochrome Industrial TV System
Type TE-3-A

Electrical

Power Input: 105/117/125 v, 50/60 ces,
650 w, camera and control/monitor;
350 w, each additional monitor.

Standards: 525 line system. 30 frames—
interfaced 2:1. Video bandwidth—8.0
mc. Output video—15 v, 75 ohms,
black negative. Qutput RF—0.1 v, 75
ohms, adjustable 54 to 88 mc.

Mechanical

TG-2-A Camera: 7x 5% x 9 in.

TH-5-A/TH-6-A Control/Monitor: 25
x 15 x 20 in.

TH-6-A Monitor only: 1612 x 15 x 20 in.

General Electric's closed-circuit color TV monitor

106

Field Sequential Color
Camera Chain, Type TE-1-B

Electrical

Qutput Signals: Video Bandwidth—15
mc; Output Level (with 40% sync.)—
14 v. p-p across 75 ohms; Output
Polarity—Black negative; Audio Re-
sponse—150 ces to 10 Kc =+=3.0 db;
Audio Level—18.6 db max. across
600w; Intercom Audio Response—150
cps to 6 k¢ +=3.0 db; ac Power Input—
117 v., 50/60 crs, single phase 2200 w.

Scanning Standards: Horizontal Freq.—
39,690 cps; Vertical Freq.—180 cps,
interlaced 2:1; Frame Rate—30/sec;
Color Sequence—red, blue, green.

Mechanical

Color Camera: TV x 23 x 64 in.
Camera Control Monitor: 20 x 30 x
20 in.

Power Supply: 48 x 2214 x 2311/16 in.

Cable Lengths: Camera to Monitor-
Normal: 30 ft. (Up to 1000 ft. with
Remote Deflection Unit, Type PX-6-
A.) Monitor to Power Supply-Nor-
mal: 10 ft. (Up to 500 ft. with special
cables.)

Extension Monitor Type TH-3-B

Electrical
Power Input: 117 v., 50/60 cps, 1000 w.

Video and Synchronizing Input: Field
sequential color, utilizing above
standards.

Input: High impedance or 75 chm ter-
mination.

Video Input Level: Y v. peak-to-peak,
including sync.

Video Input Polarity: Black negative.
Mechanical

Effective picture size: 12 in.

Approx. Dimensions; 3212 x 23 x 22 in.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

www.americanradiohistorv.com


www.americanradiohistory.com

easy as...

and Transistor Housings

These small, durablyv constructed units furnish the solution to assembly and
procurement problems confronting design engineers and purchasing agents.

A variety of diode and transistor housings are available from Hermetic with
weld projections and special metallic finishes to simplify assembly techniques.
These units eliminate costly soldering steps—they result in man-hour savings!

The advanced design of Hermetic Transistor Housings provide additional
advantages to the engineer and purchasing agent. The internally exposed areas
of these parts are of all-glass construction. This construction feature prevents
the contamination of a transistor wafer when closure is made after mounting
and assures reliable transistor performance, as well as longer shelf life.

Practical designs. .. efficient production . . . technical assistance in the solu-
tion of procurement problems—this is just one phase of Hermetic’s servic?
to industry.

Write for complete data and catalogs. The film,
“THE MANUFACTURE OF HERMETIC SEALS", is now
available for company showings. Write for details.

Weld Projection

N\

&\%&é
arcirdy

e — =
3

Hermetic Seal Products Company

33 South 6th Street, Newark 7, New Jersey

California Associate: Glass-Solder Engineering, Pasadena

SERVICE AND : RELIABILITY ARE OUR MOST VALUED COMPONENTS

TELE-TECH & ELECTRONIC INDUSTRIES -« April 1956 For preduct informatien, use inquiry card on fast page. 107
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New Test Equipment

OSCILLOGRAPH-RECORD
CAMERA

The only oscillograph-record camera
to be specifically designed for use with
a 3-inch cathode-ray oscillograph
offers full binocular vision, and is self-

I ~
supporting. An adapter plate is fur-
nished by which the camera may be
easily attached to any three-inch
cathode-ray oscillograph having the
standard Du Mont rectangular bezel.
Rubber viewing hood is easily swung
open to allow adjustment of the lens.
Camera incorporates a Polaroid-Land
back and produces a 23; in. x 31 in.
black and white print 60 sec. after ex-
posure. Allen B. Du Mont Laboratories,
Inc., 750 Bloomfield Ave. Clifton, N. J.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-26)

FM SIGNAL GENERATOR

Frequency deviation accuracy of the
new FM Signal Generator, Model 100D,
is better than 5% of full scale at 1000
cps over two ranges of 0 to 30 xc and
0 to 250 xc. No reactance tube is used,
The absence of multiple tubes elimi-
nates drift caused by excess heat in the
r-f compartments. Simplified circuit re-
sults in low modulation distortion, low
A-M and low hum. Leakage is so low
it cannot be measured with a 01 pv.

TRANSISTOR VOLTMETERS

The new MV-45A transistor wvolt-
meter (TRVM) duplicates the perform-
ance of VI'VM’s, as far as frequency
range (10 cps-150 Kc), voltage range
(10 mv-1 kv) and accuracy (2%) are

concerned but provides additional more
sensitive voltage ranges, its lowest
being 2 puv-10 wv, The instrument is
operated from a 6 v. dry cell battery.
The MV-45A8 is identical with the
MV-45A, except that it has a hermeti-
cally sealed storage battery with built-
in charger, providing over 2,000 hrs. of
operation before requiring recharging.
Millivac Instrument Corp., P. 0. Box
997, Schenectady, N. Y. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 4-49)

DUAL TRACE GENERATOR

The Model 600A Dual Trace Gener-
ator converts any standard oscilloscope
to a dual input unit by chopper sam-
pling two inputs at a 60 cycle rate. The
two signals then appear simultaneously
on the oscilloscope, with vertical sepa-
ration between the two adjustable by a
control on the Model 600A. The unit is

detector. A single tuning range covers
the whole band of 27 to 230 mc. An in-
cremental dial permits precise carrier
change. New London Instrument Co.,
Inc,, Union St., New London, Conn.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 4-12)

108

particularly useful for comparison or
delay, pulse rise time, and waveform
amplitude or distortion. Size is 6% in.
wide X 334 in. high x 2 in. deep. Electro-
Pulse, Inc, 11861 Teale St., Culver City,
Calif. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-25)

VARIABLE ELECTRONIC
FILTERS

The gain of Models 330-A and 330-M
Variable Electronic Band-Pass Filters
is unity in the pass band and drops at
a rate of 24 db/octave. The use of peak-

ing reduces attenuation at the corner
frequencies by 8 db and permits a
bandwidth &s narrow as one octave.
Both high and low cut-off frequencies
are independently adjustable from 0.02
to 2,000 cps in the 330-A and from 0.2
to 20,000 cps in the 330-M. Use of 2
electronically regulated supplies re-
duces internal hum and noise to less
than 100 pv. Calibration accuracy is
+5%. Krohn-Hite Instrument Co.,
Dept. T, 580 Mass. Ave., Cambridge 39,
Mass. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-102)

ALL BAND GENERATOR

Model 295X Microvolt and Crystal
Controlled Generator meets military
requirements and is designed primarily
to service receivers in the mobile and
aircraft field. Microvolt Generator
covers frequencies from 125 g¢ to 175
Mc continucus on fundamentals. Me-
tered output from 0.1 uv. to 100,000 uv.
on all ranges. No external attenuator
pad required. Crystal Controlled Oscil-

lator 400 kc to 20 mc on fundamentals
and controlled harmonics up to 250 mc
provides crystal accuracy for frequency
checks. The Hickok Electrical Instru-
ment Co., 10606 Dupont Ave., Cleveland
8, Ohio. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-28)
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TUNG-S0L

)
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RESEARCH, DESIGN, DEVELOPMENT
AND QUALITY PRODUCTION IN VOLUME

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK (ILL.1, NEWARK, SEATTLE

N W

Miniature Sealed Beam Signal Radio And Aluminized Special Semiconductors
Lomps Headlamps shers TV Tubes Picture Tubes Purpose Tubes
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WASHINGTON
Hews Letter

Latest Radio and Communication News, from The National Capital, and Previews of Things to Come

NO LEGISLATION—There is virtually no chance of
legislation being enacted on the television situation by
Congress as a result of the lengthy hearings and inquiry
by the Senate Interstate & Foreign Commerce Com-
mittee because of 1956 being an election year. But the
Senate committee proceedings may implement the FCC’s
expediting of its UHF rule making and determina-
tion of a revision of the allocations table. The sessions,
which have been conducted under the chairmanship of
Sen. Warren Magnuson (D.,, Wash.) have been most
educational in regard to the problems of television, both
from the standpoint of economics and allocations, to the
Senators and their committee staff consultants. The
FCC Commissioners and their top staff officials like-
wise have gained from the interchange of views.

MANUFACTURING REGULATION—Some Senators
during the television inquiry by the Senate Interstate &
Foreign Commerce Committee have advanced the
thought that the FCC to give greater impetus to UHF
television should regulate the set manufacturing indus-
try to effectuate the production of UHF converters at
low cost. There is virtually no chance of legislation for
this expansion of the FCC’s regulatory power over
electronics and radio-TV manufacturing operations.
Past history of the FCC in seeking regulatory jurisdic-
tion over the telephone manufacturing industry where
rate regulation is involved produced a plan for this
sphere of regulation almost 20 years ago and Congress
has never made a move in that direction.

MORE SPECTRUM SPACE—If the current survey of
VHF space by the military services should make avail-
able more VHF television channels, veteran FCC Com-
missioner Rosel H. Hyde recently informed key Con-
gressional committees that an important portion of
additional VHF space would have to be provided for
industrial use of the radio spectrum. He pointed out
that the Commission would have to give consideration
to the land mobile radio services and also to the manu-
facturers’ radio service. Commissioner Hyde stressed
the mobile and manufacturer radio services’ demands
“are not in any way satisfied by the present allocation”
and as the nation’s economy develops along the lines
of a production line economy it has to have adequate
communications facilities.

VOLUNTEER CONTROLS—Excellent results in radio
interference control in the industrial and mobile radio
field by organized, volunteer committees of private
citizens who are affiliated with segments of radio are
being obtained. The volunteer citizens’ committees
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were implemented under a plan supported by the FCC
Field Engineering & Monitoring Bureau as an exten-
sion of the television interference committee program
which now includes around 450 TVI groups throughout
the country. In the industrial and mobile radio fields,
volunteer citizens’ committees to control all types of
electronics interference have been functioning success-
fully both in northern and southern California. Similar
groups are now being formed in the Dallas-Fort Worth,
Tex., New Orleans, Boston, Buffalo, N. Y., and Wash-
ington, D. C., areas.

CROSS-SECTION OF ENGINEERS—The Electronic
Interference Committees represent a cross-section of
radio engineers and technicians from all radio services,
including broadcasting, television and industrial heating
and medical services, in their respective areas. With
their size—an average membership of around 100—, full
committee meetings are held only about once a year.
The radio interference problems are solved by volun-
tary efforts of individual members, generally two or
three members contacting the interfering radio service
with informal conferences solving the situations effec-
tively.

FCC CHAIRMAN—Chairman George C. McConnaug-
hey was continued at the helm of the FCC by President
Eisenhower after his original one-year designation by
the White House expired March 21. The White House
announcement stated that chairman McConnaughey
would continue as the Commission chieftain until his
term on the FCC expires on June 30, 1957. He started
his service as FCC Chairman on Oct. 4, 1954. With
Chairman McConnaughey’s reappointment, interest
now is centered on the reappointment of veteran Com-
missioner Edward M. Webster whose term expires
June 30. Mr. Webster is the engineer member of the
FCC with a career of nearly 50 years in government
communications and radio but an obstacle to his reap-
pointment is his status as a political independent. Presi-
dent Eisenhower’s decision to be available for another
term is felt to strengthen Commissioner Webster’s
chances.

MICROWAVE—The first shared microwave usage in the
railroad service has been approved by the FCC in con-
struction permits issued last month to the Southern
Railway System, for a total of seven microwave stations
spanning a 150-mile route between Georgia and Florida.

National Press Building
Washington, D.C.

ROLAND C. DAVIES
Washfngton Editor
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Type ML-300
Developed by Midiand
for color television
Shown Actual Size

CAN DO THIS JOB
so w.ELL s ee

Type ML-2G
New all-glass minioture

Shown Actucl Size

Only glass makes it possible to get and keep
such high vacuum in a crystal holder.

Type ML-1G
Only glass gives complete and permanent protec- New all-glass

sub-miniature

tion against atmospheric enemies of crystal B e
efficiency and service life.

onwly WM provudes you
GRUSTALS F M/

Now you can have a new high level of crystal performance that just
wasn't possible before. All-glass holders for crystals are another
“first” resulting from Midland’s advanced research. It is another step in our
continuous effort to overcome whatever problems stand in the way
of longer crystal life or more precise, constant and unfailing

performance . . . in short, better frequency control units!

Check with us on all your crystal needs — and any special requirements.

! ¢
Manufacturing Company, Inc.
3155 Fiberglas Road Kansas City 15, Kansas

WORLD'S LARGEST MANUFACTURER OF QUARTZ CRYSTALS
. every one produced to the industry’s highest standards.
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SIDELIGHTS ON THE SCIENTISTS number A of a series

Some of the young fellows on our staff
have been analyzing our files of personal
data regarding scientists and engineers
here at Hughes. What group

characteristics would be fornd?

With additional facts cheerfully contributed
by their colleagues they have come up

with a score of relationships— some
anising, some quite surprising. We shall
chart the most interesting

results for you in this series.

NUMBER OF JOBS PRIOR TO
EMPLOYMENT AT HUGHES

E 4.5
i
5
ale 1.9
F 1.8
1.1
R
© NO B.S. M.S. PH.D.
DEGREE
ACADEMIC DEGREE

The above chart represeénts the number of positions held prior
to employment at Hughes— by academic degrees {and by lack
of a degree). The Ph. D. has changed jobs the least. Data ob-
tained from a 20% random sample of the 2400 professional
engineers and scientists of Hughes Research and Development
Laboratarles.

Scientific Staff Relations H ug h es

112

For peoduct Informotlon, use Inqulry cord en last page.

Education and Job Change

In our laboratories here at Hughes,
more than half of the engineers
and scientists have had onc or more
years of graduate work, one in four
has his Master’s, one in 15 his Doc-
tor’s. The Hughes rescarch pro-
gram is of wide variety and scope,
affording cxceptional freedom as
well as exceptional facilities for
these people. Indeed, it would be
hard to find a more exciting and
rewarding human climate for a
career in science. Too, the profes-
sional level is being stepped up
continually to insure our furure

RESEARCH
AND DEVELOPMENT

LABORATORIES

www.americanradiohistorv.com

|
|
|
|
I
|
|
|
|
Culver City, Los Angeles County, California :
I
|
|
)

success in commercial as well as
military work.

Hughcs is pre-cminent as a de-
veloper and manufacturer of air-
borne electronic systems. Our
program includes nulitary projects
in ground and airborne electronics,
guided missiles, automatic control,
synthetic intelligence. Projects of
broader commercial and scientific
interest include rescarch in semi-
conductors, clectron tubes, digital
and analog computation, data
handling, navigation, and pro-
duction automation.

RIGHT NOW the Laboratories

have positions open for engineers witl
experience in the design of

electronic circuits in all areas mentioned

in this advertisement.
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APRIL

ABSTRACTS & REVIEWS of

WORLDWIDE
ELECTRONIC ENGINEERING

PUBLICATIONS

Abbreviotion Publicotion Name

Arc. El. Uber. Archiv der elektrischen Uber~
tragung

Auto. Con, Automatic Control

BC News Broadcast News

Bul. Fr. EL Bulletin de la Soclété Frangaise
des Electriciens

Cemp. Computers and Automation

Cen. Eng. Contro!l Engineering

El. Electronics

El. & Comm. Electronics and Communicotians

El. Des. Electronic Design

1956

REVIEWED

Publication Nome

IN THIS

Abbreviotion

El. Eng. Electronic Engineering

El. Eq. Electronic Equipment

El. Mtg. Electrical Manufacturing

El. Rund. Electronische Rundschau

Eric. Rev. Ericsson Review

Freg. Frequenz

). BIRE Journal of the British Institution
of Radio Engineers

). IT&T Electrical Communication (Tech-
nical Journal of IT&T)

Nach Z. Nachrichtentechnische Zeitschrift

TELE-TECH &

ELECTRONIC
INDUSTRIES

International

ELECTRONIC
SOURCES

ISSUE

Abbreviation Publication Neme

Onde L'Onde Electrique

Phil. Tech. Philips Technical Review

Proc. AIRE Proceedings of the Australion In-
stitution of Radio Enginecrs

Proc. IRE Proceedings of the Institute of
Radio Engineers

Radiotek Radictekhnika (USSR)

Rev. Sci. Review of Scientific instruments
Tele-Tech Tele-Tech & ELECTRONIC {IN-
DUSTRIES

Wirel. Eng. Wireless Enginecr

Also see government reports and patents under **U.S. Government.”

LR

ANTENNAS, PROPAGATION

Passive Reflectors for Radio Waves, by G.
Andrieux. “Onde” Jan. 1956. 15 pp. The ex-
perimental set-up for plane reflectors of
different dlmensions used a parapolic an-
tenna and operated at 24,000 MC. In particu-
lar the amplification obtained and the effect
of these reflectors on antenna coupling was
studied. Source 4/6-1

Computation and Construction of Double-
Curvature Reflectors, by L. Thourel. “Onde”
Dec. 1955. 11 pp. Formulas for the radiation
diagram are derived by the diffraction
method and these are correlated with
formulas derived by geometrical optics, In-
troducing correction computations, Experi-
ments confirm the theory. Source 4/6-2

The Optimum Current or Field Distribution
for Surface or Straight Antennas with Con-
tinuous Radiation, by A. Heilmann. “Nach.
Z." Jan, 1956. 9 pp. The radiation pattern
for a continuously radiating structure is
computed by representing any current dis-
tribution as a final, comparatively small,
number of elements in a Fourier series.
The maximum side-lobe attentuation for a
given beam width and vice versa can be
calculated. Broadside and endfire arrays are
studied. Source 4/6-3

Phase Relations in the Theory of Receiving
Antennas, and Several Applications of the
Reciprocity Theorem, by A. Volpert. "Radio-
tek.” Nov. 1955. 10 pp. The article develops
a formula for the current in an arbitrary
recelving antenna, which is analagous to
the one obtained by M. §. Newman in 1935,
but takes into account the phase relations

between the current and the exciting field
of the antenna. A relationship is obtained
which specifies the magnitude of receiver
antenna re-radiation. Source 4/6-5

Selection of Elements for Isolation Fllters
in the Operation of an Intermediate Wave
and a Long Wave Transmitter on the Same
Antenna, by A. Kashel. “Radiotek.” Nov.
1955. 11 pp. The article develops a method
of designing the components of deceupling
fllters with a view toward obtaining mini-
mum cost and size while retaining high
working efficiencies for both transmitters.
Formulas are derived for selecting the filter
capacitances; the dependence of the reactive
power and the filter capacitances upon the
interrelation of transmitter frequencies is
analyzed. The effect of filter resistance is
investigated and sample calculations are
given. Source 4/6-6

Interierence Fading Caused by Frontal Dis-
continuities, by P. Misme. “Cnde” Jan. 1956.
5 pp. Geometrical optics is used to explain
the fading phenomena. Measurements were
carried out between Le Havre and Buron
with 4000 ac waves reflected on the water
and masked by a hill. The diagrams are
shown. Source 4/6-12

Apparatus for the Recording and Automatic
Evaluation of Field Strength Measurements,
by H. Griese and E. Haberkant. El. Rund.”
Feb, 1956. 4 pp. The instrument, developed
at the RTI (Radio Engineering Inst., Nu-
remberg) compares the received voltage
with a standard voltage which is auto-
matically attenuated to the received voltage.
The attenuator value is recorded on metal-
lized paper, which record is scanned by a
series of contacts connected to counters.
Source 4/6-14

Ground-to-Air Antenna Uses Helical Array,
by V. Zanella. “EL."" Mar. 1956. 3 pp. Either
linear or circular polarization is provided

for ground-to-air communication by a multi-
element phased helical array. Desired ra-
dlation pattern is obtained without impe-
dance matching by use of phase adjust-
ments. Source 4/6-15

Arrival Angle of HJF. Waves—Improved
Method of Measuring Waves Reflected from
the Ionosphere, by A. Wilkins and C. Min-
nis. “Wirel. Eng.”" Feb, 1956. 7 pp. The inci-
dent wave is received by two rotating,
vertically-spaced, horizontal loop antennas,
amplified in two substantially identical re-
ceivers Using the same beat frequency gen-
erator and applied to the two orthogonal
deflection plates of a cathode-ray oscillo-
seope. For a single incident wave, a straight
line will appear on the oscilloscope; 1its
inclination 1s an indication of the angle of
elevation. Source 4/6-13

Designing UHF Scatter Transmission Sys-
tems, by M, Jacob and S. Vest. “El. Des.”
Mar. !, 1956. 4 pp. The data presented en-
ables designers to determine system per-
formance in terms of fading limits, band-
width capability, and signal attenuation, as
well as realistic antenna sizes for maximum
gain and diversity considerations. Charts are
included to facilitate the calculation. Source
4/6-250

Study of the Influence of Atmospheric Tur-
bulence on Ultra-Short Wave Paths over the
Mediterranean, by F. du Castel. "Onde’
Jan. 1956. 11 pp. Atmospheric turbulence
data are deduced from the behavior of 10,
20 and 70 cm waves transmitted between
Corsica and France at various altitudes. A
theory connecting the atmospherie turbu-
lence to the wave propagation phenormena
is presented. Source 4/6-9

Explanation of the Fading Statistics im Mi-
crowave Radio Fields with Unobstructed
Paths, by G. Kraus. “Arc. El. Uber.” Jan.

FOR MORE

Contact your nearest library subscribing to publicotions noted. Ex-
cellent technical periodical sections are maintained by many large
public libraries, engineering universities and electronic companies.

To cobtain copies of any articles or camplete mogozines reviewed
here, cantact the respective publishers directly. Names and addresses
of publishers may be obtained upon reguest, stating publications of

INFORMATION ON SUBJECTS REVIEWED HERE

interest, by writing to: “Electronic  Sources'” Editors, TELE-TECH &
ELECTRONIC INDUSTRIES, 4BO Lexington Ave., New York 17, N.Y.
The editors can recommend translation agencies.

To obtoin copies of U.5. patents, and research reports on military
and government projects reviewed here, send payment indicated directly
to federal agency as instructed in sectian entitled “"U.S. Government.""
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1956. 7 pp. This statistical investigation of
fading assumes a high-energy field and a
plurality of weaker fields having random
Phase to reach the receiving antenna. The
extent of duct formation is characterized
by the power ratio of the weaker fields to
the high-energy field. Satisfactory agree-
ment between theoretical and measured re-
sults are obtained. Source 4/6-10

Diversity Tests and Study of the Effect of
Focusing on Long Line-of-Sight Paths, by
P. Rivet. “Onde” Jan. 1956. 9 pp. The re-
sults of experimental studies carried out
between Corsica and France on fading of
10, 20 and 70 ¢m waves are reported. It is
stated that multipaths transmission and
focusing do not account for all observed
data; comparatively rapid variations in the
diffraction Index causing partial reflections
and intense focalization need to be con-
sidered. Source 4/6-8

Ee

The Design of Filters Using only RC Sec-
tions and Gain Stages (Part 2), by A. Thiele.
“El. Eng." Feb. 1956. 3 pp. The filters de-
seribed are most useful if variable-fre-
quency cut-off is desired. An accurate 18
db/octave high-pass filter with 40 cycles
cut-off and an approximate 18 db/octave
filter with variable cut-off (high pass 35 to
100 cycles, low-pass 5 to 14 cycles) are pre-
sented in detail. Source 4/6-16

Laboratory Equipment for Quantizing
Speech, by V. Allen. “El. Eng.” Feb. 1956.
5 pp. The apparatus described was designed
to study the effect of distortion on speech
signals. A trigger unit quantizes the signal
in amplitude and produces a binary output;
a quantizing unit produces a time-guantized
version of the trigger output. Design and
performance details are included. Effect on
speech is reported. Source 4/6-17

Normalized Filter Design, by S. Bedrosian
and R. MecCoy., Jr. “EL” Mar. 1956. 4 pp.
Examples of 6 normalized filter designs are
given. DB of rejection for composite low-
pass filters (trial design) may be prede-
termined from design chart. Source 4/-18

The “Vibrotor,” a New Industrial Oscillator
for the Frequency Range from 20 cycles to
25ke, by G. Hentschel and S. Schweizerhof.
“Freq.” Jan. 1956. 8 pp. (First installment.)
The Vibrotor consists of an outer ring car-
rying a number of inwardly projecting per-
manent magnets. This ring is held for vi-
brations on a torsionally displaceable rod.
A toothed rotor of ferromagnetic material
is rotatably mounted inside the oputer ring.
Rotation of the rotor will cause the outer
ring to vibrate at a frequency depending
on the rotor speed and the number of teeth.
A similar arrangement for linear oscilla-
tions is described. The performance of the
Vibrotor is compared with other similar
oscillators and several designs are discussed.
Source 4/6-19

New Directional Moving-Coil Microphones,
by R. Gorike. “El. & Comm."” Jan.-Feb. 1956,
2 pp. New system incorporates the combined
effects ot 2 single elements with unidirec-
tional patterns. The combined patterns can
be changed by electrical remote control
from omni-directional to figure 8 and to
reverse or forward cardiod. Source 4/6-251

Stereco Reverberation, by R. Vermeulen.
“Phil. Tech.” Mar. 1956. 9 pp. Concert halls
which are acoustically unsuited for the pre-
sentation of concerts can be improved by
providing artificial diffuse reverberation.
The installation described provides stereo
reverberation electro-acoustically by record-
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ing on the rim of a magnetic wheel and
playing back through a number of play back
heads. Source 4/6-252

Design of Magnetic Recording and Repro-
ducing Equipment for Domestic Use, With
Special Reference to Stereophonic Repro-
duction, by M. Martin and D. Smith, *J.
BIRE"” Feb. 1956. 15 pp. The design criteria
of domestic recorder-reproducers and high
quality tape reproducers, problems en-
countered, and practical results obtainable,
are dealt with. Stereophonic reproduction in
the home is discussed and a practical re-
producer described which uses twin-channel
tape. Source 4/6-253

-+
AR
CIRCUITS

Non-Linear Distortion in Oscillators with
“Inertial Nom-Linearity” in the Tank Cir-
cuit, by N. Fyodorov. “‘Radiotek.”” Nov, 1955.
6 pp. investigation of an oscillator with auto-
matic regulation, operating within the lim-
its of the slightly non-linear portion of the
tube characteristic. Regulation is accom-
plished by a filament lamp connected in the
tuned circuit. Such oscillators contain con-
siderable high harmonics in their output at
low frequencies, even when operating in
the linear region of the tube characteristic.
This parasitic phenomenon is investigated
by means of the ‘“small parameter” method.
The cause of these higher harmonics is the
inertia of the regulating resistance con-
tained in the tank circuit, Simple expres-
sions are given which permit evaluation of
the harmonic coefficient and the frequency
correction for oscillators of this type. Source
4/6-20

Reproduction of a Rectangular Pulse by an
Amplifier with an R-C Filter in the Plate
Circuit, by A. Sokolik and T. Agakhanyan.
“Radiotek.” Nov. 1955. 8 pp. The article
derives simple formulas for the calculation
of the crest distortion and the zero-line
distortion (negative overshoot) when single
rectangular pulses are reproduced by an
amplifier with an R-C filter in its plate cir-
cuit. The transient response function is
used to calculate correction factors. The
internal impedance of the tube is taken into
account. Source 4/6-21

High-Speed Light Pulse Shaper using a 5000
RPS Rotating Mirror, by J. Cladis, C. Jones,
and K. Wickersheim. “Rev. Sci.”” Feb. 1956.
5 pp. Description of a light pulse shaper
capable of producing high intensity light
pulses whose shape can be controlled with-
in time widths at half-height from 10-¢ to
10-® seconds. Unit is used to study the re-
sponse of light detection systems. Source
4/6-22

RC Generators, by H, Voelz (Cont. from Jan.
1356) “El. Rund.” Feb. 1956. 4 pp. The
transition from a feedback amplifier to a
generator is explained and the operation of
a bridge-type RC generator studied in de-
tall. Source 4/6-24

Non-Linear Transformations of Complex
Signals, by V. M. Wolfe. “Radiotek.” Nov.
1955. 13 pp. An analytical method is de-
veloped for determining the non-linearity
of a 4 pole network through the use of
various pulses. Coefficients of non-linearity
are derived for rectangular, saw-tooth, tri-
angular, exponential and bell-shaped pulses.
Numerical computations are included.
Source 4/6-25

Spark Impulse Excitation of Oscillations in
the Centimeter Wave Region, by I. Ivanov.
“Radiotek.” Dec. 1955. 8 pp. A method for
spark excitation of oscillations in hollow
resonators. The author describes the con-
struction of a resonator, which delivers
high frequency exponential pulses to a load,

with a pulse duration on the order of 0.1
usec. in the 8-13 cm. region. The output
power of the resonator pulse reaches 10 w.
Source 4/6-26

The Effect of Rectangular Pulses of Ran-
dom Duration and Imterval upon a Linear
Detector, by V. Tikhonov. ‘‘Radiotek.” Dec.
1955. 5 pp. A general expression is obtained
for the probability density of the load volt-
age of a linear detector with random rec-
tangular pulses at its input. It is pointed out
that empirical methods are required to
complete the analytical solution. The ana-
Iytical method presented points out the
correct path for complete solution. Source
4/6-27

Transient Responses of Complex Pulse Sys-
tems Comprised of Non-Identical Stages, by
S. Krizye. “"Radiotek.” Dec. 1955. 5 pp. The
author examines the transient responses of
multi-stage linear pulse systemns, composed
of non-identical stages of arbitrary form
with lumped constants. The article es-
tablishes the relation of transient responses
of the most general form to simpler particu-
lar cases. Fourier integrals are used as the
basis for the analytical treatment. Source
4/6-28

Overshoot of the Pulse Characteristic (Re«
sponse to a Linearly Rising Wave Front) in
Circuits with Correction for Rising Wave
Fronts, by B. Feizulieyez, “Radiotek.” Nov.
1955. 5 pp. The article examines the effect
of a trapezoidal voltage pulse on a linear 4
pole network whose ftfransient response is
specified. The dependence of the pulse
characteristic overshoot of the wavefront of
the input pulse is established. Graphs of
this dependence are given for a simple cor-
rection circuit. Source 4/6-29

A Phase Controlled Oscillator, by P. Davis.
“El. Eng.” Mar. 1956. 5 pp. Oscillator fre-
quency remains an exact multiple of the
line freguency at a constant phase relation
to it. It is used for marking a scale of elec-
trical degrees on a line frequency oscillo-
graph display. Theory and design are given.
Source 4/6-30

Unity Gain Voltmeter Amplifier, by H.
Hyder. "“Tele-Tech’ Apr. 1956. 2 pp. Design
and construction details of a unity gain dec
amplifier of high input impedance and an
output impedance of less than 1 ohm. The
amplifier acts as a coupling unit between
the high impedance source and the low im-
pedance load. A 0-1 v. meter, connected
across the output, functions as a VITVM,
with ranges of 1 to 1,000 v. Source 4/6-254

DC Decade Amplifier, by W. Royce and W.
Mathews. "‘Tele-Tech” Apr. 1956. 3 pp.
Unique arrangement of RC and direet cou~
pled amplifiers and a chopper stabilizer
achieve unusual stability in a de amplifier.
Bandwidth is flat from dc to 100 xe; gain
is variable in 20 db steps. Source 4/6-255

An Electrostatic Pulse Generator, by W.
Woods-Hill. “El. Eng.” Mar. 1956. 2 pp. De-~
seription of a means of generating pulses
locked to a drum without the need for elec-
tromagnetic pick-up heads. The system uses
a screened probe to pick-up r-f which is
fed to the drum. Source 4/6-32

Characteristics and Origins of Noise—Part
I, by W. Bennett. “E1."" Mar. 1956. 7 pp. The
characteristics of tube, contact, static and
ignition, Rayleigh, Gaussian, thermal, am-
plifier, and quantizing noise are described.
Discussion includes bandwidth considera-
tions and effects upon digital tranmission
systems. Source 4/6-33

A D.C. Amplifier Stage with One Grounded
Input Terminal, by E. Schlosser and S.
Goetze. *“Freq.” Jan. 1956. 6 pp. In this
push-pull ecireuit, the input is applied di-
rectly to only one grid while the second
fube, having a different characteristic, is
controlled by the resulting plate current
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in the first tube. A mathematical analysis
is presented and good performance is stated.
A numerical example is included. Source
4/6-34

The Impedance Transformation of Linear
2-N Terminal Networks, by H. Kleinwaech-
ter. ““Arc. El. Uber.” Jan. 1956. 3 pp. A
variable transformer may be represented by
a 2n-terminal network with (n-2) outlets
terminated by a variable reactance. The
transforming range ¢overed by such an ar-
rangement is the object of the present
study. Source 4/6-36

Design Principles of a Silicon Diode Modu-
lator, by N. Moody. “El. Eq.” Feb. 1956.
4 pp. Ring bridge modulator, using silicon
diodes, has automatic balancing and does
not require selection of components. Unit
works to at least 100 xec. Source 4/6-37

COMMUNICATIONS

Microwave Relay System Betwecen Saint
John and Halifax, by H. Sheffield, *J.
IT&T" Dec., 1955. 22 pp. Deseription of a
microwave relay systemy employing time-
division multiplex to provide toll telephone
circuits between St. John, New Brunswick
and Halifax, Nova Scotia. System planning
aspects are given and performance figures
outlined. Source 4,/6-38

Very-High-Frequeney Radie Link Between
Puerto Rico and the Virgin Islands, by R.
MceSweeny. “J. IT&T'' Dec. 1955. 10 pp. 150
mMc FM system provides telephone and tele-
graph channels between the islands. H-f
radio circuits are used to extend the tele-
phone service to the U. S. Equipment em-
ployed 1is discussed in general terms.
Source 4,/6-39

Abbreviations in Communieation Engineer-
ing, by Dr. H. Meinke. “Naech. Z.” Jan.
1956. 8 pp. Some introductory remarks are
followed by a suggestion for the standardi-
zation of abbreviations. Source 4/6-43

A Simple Microwave Discriminator, by C.
Colani. “Freq.” Jan. 1956. 2 pp. The two
slightly different resonance frequencies of
a cylindrical cavity can be used for the dis-
criminator, since their polarization is dis-
placed by 90°. The discriminator uses two
detectors coupled 90° apart along the cylin-
drical surface of the cavity; it is fed at the
center of one of its circular surfaces.
Source 4/6-45

The Power Output of a Self-Excited Miero-
wave Oscillator to a Complex Load, by H.
Paul. “El. Rund.” Feb. 1956. 5 pp. The
Smith chart is used to represent generator-
load conditions. The method is illustrated
by an example involving a loaded magne-
tron. Plotting from experimental values and
evaluatlon of the diagram are explained.
Source 4/6-46

International Standardization of Character-
istics for the Interconnection of Radio
Links, Report of the 9th Study Group of
the C.C.I.R. Geneva, Sept. 1954, by L. J.
Libois. “Onde” Dec. 1955. 13 pp. The provi-
sional standards for time division and
frequency division radio link systems and of
black-and-white TV signal transmission are
set forth, as well as the provisional standards
accepted by the C.C.LF. meeting. Source
4/6-47

Frequency Modulation Noise in Oscillators,
by J. Stewart. "Proc. IRE” Mar. 1956. 5 pp.
Discussion of noise in oscillator tubes due
to the discrete nature of the electron can re-
sult in FM by a wide band of Gaussian
noise. The theory is applied f{o fixed-tuned

and reactance modulated oscillators and to
magnetrons. Source 4/6-256

m———

R

COMPONENTS

Miniaturized Connectors for Electronic
Equipment, by D. Davis. “El. Ea.” Feb.
1956. 2 pp. Problems associated with the
size and weight reduction of connectors to
their present miniature size. Source 4/6-48

Components for Transistor Circuits. “El.
Mfg.” Mar. 1956. 8 pp. A review of com-
ponents which were redesigned for transistor
circuitry under Signal Corps Engineering
Labs' sponsorship. Included are fixed and
variable capacitors and resistors, inductors
and transformers, sockets, rectifiers, crystals,
etc. Source 4/6-285

Tantalum Capacitors, by R. Hovey and S.
Fry. “El. Mfg.” Mar. 1956. 2 pp. Character-
istics and applications of tantalum capaci-
tors. Effects of shelf aging, temperature, and
results of an accelerated life test are given.
Source 4/6-257

Applications of Bistable Ferromagnetic Ele-
ments, by I. Auerbach. "“Tele-Tech'” Apr.
1956. 3 pp. Bistable ferromagnetic elements
offer the advantages of reliability, small size,
ruggedness, and low power consumption.
This article reviews basic concepts of these
elements and indicates telemetering and
navigational uses as applied to airborne
navigational systems. Source 4/6-258

Life-Test Results On Selenium Reetifiers, by
G. Chernish. *“*Tele-Tech” Apr. 1956. 4 pp.
Tests of radio-TV type stacks manufactured
by 5 different firms disclose phenomenal vari-
ations in shelf life, forward resistance
change with temperature, and useful life.
Discussion points up the difficulty in pre-
dicting individual rectifier performance and
the need for derzting. Source 4/6-259

Transistorized Computer Amplifiers, by R.
Weyrick. “Tele-Tech™ Apr. 1956. 4 pp. Sum-
ming amplifier and power amplifier, de-
signed for a 400 cycle analog computing
system in flight simulators, and utilizing
printed circuit construction, are compared
for performance and physical characteristics
with interchangeable vacuum tube units.
Source 4/6-260

The Reactance of Wound Capacitors with
Longitudinalty Connected Layers, by H.
Heywang. “Are. El. Uber.” Jan. 1956. 16 pp.
The effect of inherent inductance and losses
in a capacitor structure is derived for vari-
ously shaped capacitors. In particular, ca-
pacitors made of helically wound strips of
foils are considered. Eddy current effects
are discussed. Source 4,/6-50

The Geomctrical Four-Terminal Network
Representation of the Double Transformer,
by J. de Buhr. "Arc. El. Uber.” Jan. 1956.
5 pp. The loss less double transformer is
equivalent to a combination of a type of
four-terminal network which can not be
treated with conventional graphical meth-
ods. A geometrical solution for this problem
is presented. Source 4/6-51

Temperature Compensating Capacitors, by
G. Mistic. “EI. Mfg.” Feb. 1956. 4 pp. Selec-
tion of proper capacitors for desired tem-
perature characteristic. Capacitor design
and dielectrics used are covered. Compari-
son of plastie film and paper capacitors is
made. Source 4/6-52

Temperature-Aging Nomographs, by S. Da-
vis. “El. Des.” Feb. 15, 1956. 2 pp. Variation
of component life with deviation from rated
ambient temperature is discussed and
nomographs given to aid in the determina-
tion of the aging of these components.
Source 4/6-53
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High Frequency Wide-Band Transformers,
by S. Kalikhman. “Radiotek.” Dec. 1955. 10
pp. Practical circuits for wide-band trans-
formers are obtained, and the engineering
relationships for designing their components
derived, on the basis of the well known
method of transforming symmetrical filters
into non-symmetrical ones. Experimental
data is given for actually constructed high
frequency wide-band transformers with flat
frequency responses, designed for operation
in the 0.15-100 mc region. Source 4/6-54

COMPUTERS

The Planning Behind the IBM 702 Instal-
lation at Chrysler Corporation, by E. Lind-
strom. “Comp.” Feb. 1956. 3 pp. An exami-
nation of Chrysler’s experience in planning
for and installing the IBM 702 computor.
The basie applications (central inventory
control, invoicing and accounts receivable,
cost of sales determination, and sales analy-
sis) are discussed. Source 4/6-55

Publications for Business on Automatic
Computers: A Supplemeatal Listing, by N.
Chapin. “"Comp."” Feb. 1956. 5 pp. Publica-
tions listed are grouped by subject matter,
such as systems analysis, feasibility studies,
applications, integraied daia processing,
storage devices, etc. Source 4/6-56

The Function of Automatic Programming
for Computers in Business Data Processing,
by R. Rossheim. *“Comp.” Feb. 1956. 4 pp.
A general discussion of training, approxi-
mation and experimentation, flow charting,
coding, program checking, and testing as
functions of automatic programming.
Source 4/6-57

A Digital Potentiometer, by S. Dean and D.
Nettell. “El. Eng.’* Feb. 1956. 4 pp. The in-
strument converts the voltages supplied by
a teleprinter perforator tape into binary
signals to be used in an electronic com-
puter. Essentially, the signal voltage is au-
tomatically compared with a sequence of
binary voltages by a suitable switching cir-
cuit which also retains the result. Source
4/6-59

Temporary Storage Elements and Special-
Purpose Tubes, by N. Scott. "“Con. Eng.”
Mar. 1956. 8 pp. Theory and application of
delay lines, transistor and wvacuum tube
flip-flops, and special purpose computer
tubes. These latter tubes are classifled ac-
eording to their use: switching, coding, and
arithmetic. Source 4/6-60

Small-Scale Computers as Scientific Calcu-
lators, by J. Carr III. “Con. Eng.” Mar.
1956. 6 pp. A survey of small, low priced,
general purpose, commercially available
computers. Tables give characteristics of
the units. Source 4/6-61

Timely Problems in Information Theory, by
W. Kallenbach. “El. Rund.” Feb. 1956. 1 p.
This is a short review of topics treated at
the 3rd Symposium on Information Theory
held in London in Sept. 1955. Source 4/6-62

Basic Gating Package for Computing Op-
erations, by F. Dean. “El Eq.” Feb. 1956. 3
pp. Circuitry, theory, and applications are
given for a unit designed to perform a
variety of functions in symbolic logie and
binary arithmetic. Source ¢4/6-63

Magnetic Core Circuits for Digital Data-
Processing Systems, by D. Loev, W. Michle,
J. Paivinen, and J. Wylen. “Proc. IRE”
Feb. 1956. 9 pp. Toroidal ferromagnetic
cores with rectangular hysteresis loops and
microsecond switching time are used in
digital data-processing systems. Three cir-
cuits for data transfer are described and
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The most

powerful force

known to science
s that

of a new idea.

Anon,

EARLY CHINESE ABACUS

e If you, as an engineer,
have a profound respect
for new ideas

. . . if your search for them
carries you beyond the arbitrary
boundaries of your specific assignment

... and if, above all, you
believe deeply in the irresistibility
of the impact of ideas—

IBM’s creative leadership in
digital computer development, design
and manufacture offers you a means

to tremendous professional satisfaction.

For the specifics of the
opportunity IBM offers you, write,
outlining your background and
interests, to:

Wm. M. Hoyt, Room 4604,
IBM, 590 Madison Avenue,
New York 22, N. Y.

MODERN MAGNETIC

CORE MEMORY
INTERNATIONAL

BUSINESS MACHINES
CORPORATION

DATA PROCESSING - ELECTRIC TYPEWRITERS - TIME EQUIPMENT - MILITARY PRODUCTS
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units for performing the functions of stor-
age, control, and logic explained. Source
4/6-64

Principles and Application of Electronic
Analogue Computers (Part 1), by P. Heggs.
“El Eng." Mar. 1956. 3 pp. Simple examples
of types of analogs are given, together with
a discussion of equipment employed. The
process of scaling a problem is described
and schematic diagrams given illustrating
simple computer set-ups. Design considera-
tions for universal analog computers are
presented. Source 4/6-65

Digital-to-Analogue Conversion for Graphi-
cal Plotters, by M. Bain. "Auto. Con.” Feb.
1856. 3 pp. Circuit design details of methods
used to modify the input balance circuits
of commercial analog type recorders from
the conventional self-balancing potentiome-
ter type to the self-balancing Wheatstone
bridge. Source 4/6-261

B

CONTROLS

Fundamentals of Servomechanisms, Servo
Series No. 1, by I. Ritow. “El. Mfg.” Feb.
1956. 9 pp. Introduction to serves. Discus-
sion of on-off and viscous-damped linear
servos. Use in computers is cited. Source
4/6-66

Conirol in Manufacturing Processes, by J.
de Lipny and A. Schaafsma. *“Onde" Dec.
1955. 4 pp. Practical aspects of control in
large scale manufacturing are treated. Ad-
missible faulty production in % is corre-
lated with the results of sample testing.
Source 4/6-67

“Fail-Safe” Gefs New Meaning, by W.
Rowell and A. Van Rennes. “Con. Eng.”
Mar. 1956. 3 pp. A continuously oscillating
self monitoring technique is used to safe-
guard control systems. Simple technique is
applicable to almost all types of electrical.
mechanical, and electronic systems. Source
4/6-68

Nonlinearity in Control Systems. Part II—
Methods of Analysis and Synthesis, by R.
Kochenberger. *"Con. Eng.” Mar. 1955. 10
pp. Designers are guided toward more ef-
fective and efficlent synthesis by the appli-
catlon of correct techniques for analyzing
non-iinear controt systems. A contactor
servo problem is used as an illustration of
some of these techniques. Source 4/6-69

Use Process Analogs to Prove a System, by
R. Bradley. “Con. Eng.” Mar. 1956. 1 p. Di-
rect analogs of process lags of electronic
control systems permit system study with-
out computers. Source 4/6-70

Digital Methods in Control Systems, by D.
Nettell. “El. Eng.”” Mar. 1956. 7 pp. Descrip-
tion of some of-the mechanisms required in
a digital control system and a discussion
of their merits for various applications. The
problem of superimposing digital control
schemes on existing facilities is covered,
Source 4/6-71

The Role of Response in Specifylng Servo
Drives, by I. Ritow. “El. Mfg.”” Mar. 1956.
6 pp. An explanation of how to pick motor
ratings and gear ratios. A cut and
method is used, with the yardstick of suc-
cess or failure being the response. Source
4/6-263

New Signal Handling Technigues Simplify
Control Operations for Color TV, by I. Bosl-
noff, A. Luther, F, Millspaugh, and H. Potter.
“BC News” Mar. 1956. 6 pp. Deslgn and
application of a processing amplifier which
has both simplified and standardized control
operations for color TV. Basl¢ circuit ele-
ments are 3 plug-in video amplifiers which

perform the functions of cable compensa-
tion, video amplification, blanking insertion,
shading insertion, feedback clamping, linear
clipping, gamma correction, and output
amplification. Source 4/6-264

The Transfluxor, by J. Rajchman and A. Lo.
“Proc. IRE” Mar. 1956. 12 pp. The trans-
fluxor consists of a magnetic core with a
nearly rectangular hysteresis loop and 2 or
more apertures. It operates by the con-
trolled transfer of flux from leg to leg of
the core. Description and application of a
representative 2 aperture transfluxor s
given. Source 4/6-265

INDUSTRIAL ELECTRONICS

Sampling Procedure on Finished Chassis
and Equipment, by H. Knapp and C. Hart-
mann. *J, IT&T" Dec. 1956. 8 pp. Sampling
technique is used to control quality on pro-
duction line assembly and wiring processes.
Classification of defects and levels of ac-
ceptable quality are discussed. Paper work
necessary for operation of the system is
given. Source 4/6-72

The Use of Cold Cathode Counting Tubcs
for the Control of Resistance Welding, by
T. Brady. “El. Eng.” Feb. 1956. 5 pp. Two
cold cathode counting tubes are used to
count, respectively, the cycles of the 50
cycle supply for which the welding current
its on and off. Circuit details are given and
explained for seamn and spot welding con-
trol. Source 4/6-73

Pulse Counting Photometer for Microspec-
troscopy, by W. Thornburg. “‘Rev. Sci.”
Feb. 1956. 4 pp. Description of a photometer
for recording the absorption spectra of
microscopic samples in the visible and ul-
traviolet regions. Pulsed output of a photo-
multiplier is counted to measure Ilight in-
tensities. Source 4/6-T4

Phase-Shift Control of Thyratrons, by P.
Chin and E. Moyer. “El. Mf{g."” Feb. 1956.
10 pp. This second article covers methods
of producing a continuously variable phase
shift of voltage, and L-R and R-C bridges,
for grid control of thyratron firing. Source
4/6-75

Automatic Inspection of Magnetic-Sound
Prints, by J. Stafford. "EL‘’" Mar. 1956. 4
pp. Audio signals of the master reproducer
and the copying recorder are compared by
use of a differential amplifier. Deviation
above a desired level between master and
copy gives a direct visual error indication.
Source 4/6-76

Noncontacting Gages for Nonferrous Metals,
by R. Colten. “El.”” Mar. 1956. 3 pp. Energy
is passed through a strip of copper or alu-
minum and picked-up by a receiving elec-
trode. The amount of energy absorbed by
the metal is an indleation of its thickness.
Stray magnetic effects prevent the use of
this system on ferrous materials. Source
4/6-78

Self-Balancing Magnetic Serve Amplifier, by
W. Geyger. "El." Mar. 1956. 4 pp. Negative
electric and positive magnetic feedback is
used to improve single-stage magnetic am-
plifier performance. Unit has high response
speed, linearity, stability, and freedom from
drift. Source 4/6-79

Time Generator Gives Direct Readout, by
W. Blair. “El.” Mar. 1956. 4 pp. This de-
vice, producing coded signals to indicate
the time over a 24 hour period, is used to
apply time signals to magnetic recordings
or charts. Signals are produced by an elec-
tronic code generator which consists of a
series of multivibrators. Source 4/6-80

Sources of Stamdards, by 5. Hubelbank.
“El. Des.” Feb. 15, 1956. 3 pp. Names, ad-
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dresses, and activities in standardization are
given for 14 organizations. Included are
IRE, AIEE, ASESA, ASTM. RETMA, ASESA,
and several military groups. Source 4/6-81

The Autosaturated Magnetic Amplifier, by
B. Chague. “Bul. Fr. EL." Jan. 1956. 43 pp.
This is an extensive survey of the principle
of operation as well as of the performance
data obtained. Experimental studies are re-
ported. Various industrial applications in-
stalled during the last 10 years are dis-
cussed. Source 4/6-82

Peculiar Corroding Effects ©n Precision
Fuses, by A. Deman. “Nach. Z."” Jan. 1956.
2 pp. It was noted that precision fuses are
subject to serious corrosion damage. This
damage is attributed to the formation of
local Ag-Cd elements which cause a rise in
the melting temperature. Source 4/6-83

The Phase Comparator, by J. Anderson.
“El. Eng."” Feb. 1956. 3 pp. The L/R ratio
of a coil into which a metallic specimen is
inserted is indicative of the elastic proper-
ties of the tested specimen, e.g. a spring.
The phase comparator relies on this prin-
ciple for routine quality control testing.
Source 4/6-84

Faijl-Safe Monitoring, by W. Rowell. “EL
Des.”” Mar. 1, 1956. 4 pp. The technique
described virtually eliminates any possibility
of an operation failing without warning by
periodically checking itself by means of a
continuous modulation of the monitoring
system. Source 4/6-266

New Plastics Molding Materials, by A. Javitz.

‘El. Mfg.”” Mar. 1956. 12 pp. Characteristics
and applications of such materials as DAP
resins, epoxy molding powders, glass-filled
phenolics, glass-silicone ec¢ompounds, arc-
resistant phenolics, and many more. Source
4/6-267

Flexible Ferromagnetic Plastics Materials,
by W. Davis. “El. Mfg.” Mar. 1956, 3 pp.
Properties and applications of these ma-
terials. Applications include delay lines,
transformers, inductors. and electromagnetic
shielding. Source 4/6-268

Low-Cost Process for Printed-Wiring Art
Work, by D. Heitert. “El. Mfg.”" Feb. 1956.
3 pp. Elastomeric coating sprayed on
specially treated mylar film is used as a
base material for producing art work by a
solvent etching method. Source 4/6-77

N8Iy

MATERIALS

Silicone Insulants (Part 1), by J. Hayden.
“El. Eng.” Feb. 1956. 6 pp. The properties
of sflicone fluids, silicone resins and silicone
elastomers are reviewed and tabulated. The
suitability of these substances for various
applications is investigated. Source 4/6-86

Operating Characteristics of Plaste-Film
Capacitors, by M. Rosenberg. "El. Eq.” Feb.
1956. 2 pp. This article describes the use of
polystyrene, Mylar, and Teflon as high di-
electric films in capacitors. Examples of
newly designed specific units are used to
describe the advantages of these fllms.
Source 4/6-87

Silicone Insulants, Their Propertles and
Applications, Part 2, by B. Hayward. “El.
Eng** Mar. 1956. 5 pp. Properties and ap-
plications of silicone tape, glasscloth, lami-
nates, varnish, rubber, insulated wire,
fluids, ete. The outstanding feature of sili-
cones are their good dielectric properties
over a wide temperature range. Source
4/6-90
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uinivac

proves itself at White Sands

. n a hundred-mile strip of
barren New Mexican soil,
Uncle Sam has teamed up one

of his newest and mightiest weapons
of war—the guided missile—with
one of science’s latest marvels—the
ingenious electronic computer built
by Remington Rand Univac,

Closely associated to the guided mis-
sile testing program, the Remington
Rand Univac Scientific has proved
a real short cut in the development
of this new weapon which may play
a vital role in any future war. The
task of this “‘electronic brain™ is to
compute and analyze the enormous
amounts of data taken from each
firing of a missile and turn out the
results in time for its use when the
next missile is fired. This enables
the corps of experts conducting the
tests to push forward the program
much faster than otherwise would
have been possible.

Each day at White Sands and
numerous other places, the Rem-
ington Rand Univac Scientific
proves itself “‘First in Electronic
Computer Systems”.
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unlimited
at UNIVAC

At Univac® you will learn and grow with men who evolved much of
the basic knowledge of computers . . . who designed and produced com-
ponents being used by other manufacturers in the field . . . who set the
standards that the others follow. All of the positions listed below offer a
unique opportunity for advancement because of Univac’s expansion . . .

¥ our present facilities are running to capacity . . . new plants and labora-
g tories are under construction.
Y 1. Computer Sales Engineers 9. Electronic Engineers
2. Technical Liaison Engineers 10. Mechanical Engineers !
3. Proposal and Quotation Experts 11. Mathematicians r\:\, = V@
4. Metallurgists 12. Physicists \fjé:‘“,
5. Product Planning Engineers 13. Programmers N / 7\
6. Field Location Engineers 14. Logical Designers / :?( (\/ FOR THE
7. Contract Administration Engineers  15. Production Engineers K : EX;:;I 522
8. Instrumentation and Component Sales Engineers
A man doesn’t advance very far or very fast from experience alone . . .
that experience must be coupled with professional development and
recognition by superiors . . . and a man who is only “holding his own”,
while others are advancing, is actually losing ground.
Professional advancement is dependent upon many factors such as =) SF(:?SNWS

association with recognized technical leaders . . . recognition of individual
contribution through merit review, publication of technical papers and
technical society membership . . . participation in management deci-
sions and planning . . . the availability of a continuing formal educational
program . . . the guidance of a young, technically trained management.

Now is the time to come to Remington Rand Univac where
ambition and professional skill find their reward . . . advancement
comes quickest in an expanding organization.

® Registered in U.S. Patent Office

Send complete resume to

DIVISION OF SPERRY RAND CORPORATIO|
AT ANY OF THESE PLANT LOCATIONS |

MR. D. A. BOWDOIN MR. R. K. PATTERSON MR. FRANK KING
Dept AP-14 Dept. AS-14 Dept. AN-14
2300 W. Allegheny Ave. 1902 W. Minnehaha Ave. Wilson Avenvue
Philadelphia, Pa. St. Poul W4, Minn. South Norwalk, Conn.

WWW americanradiohistory com


www.americanradiohistory.com

International ELECTRONIC SOURCES

MEASURING & TESTING

New Apparatus for Establishing the Statis-
tical Distribution of Irregular Electrical In-
cidents, by J. Grosskopf, K. Kappelhoff, and
G. Kopte. “Nach. Z.”” Jan. 1956. 6 pp. Four
apparatus for the automatic statistical
evaluation of electrical signal intensities,
such as emitted by a radio transmitter, are
deseribed. Essentially, either the integrated
time interval during which each signal in-
tensity occurs, the intensity range being
subdivided into suitable steps, is recorded,
or, in ancther instrument, the integrated
time interval for a selected signal intensity
range. The two other instruments evaluate
graphs. Source 4/6-91

The Frequancy Spectrum Analyzer, by H.
Fleischer and H. Widdra. “Nach. Z.” Jan.
1956. 8 pp. The analyzer was designed for
the registrztion of radio transmitter signals.
1t is connected to any standard receiver
which it automatically tunes to successive
stations while a penell registers the fre-
quency spectrum on a MoOVing wax paper.
Frequency, field strength, band width, op-
erating time, type of transmission and fre-
quency shift of the received signal can be
read from the diagram thus obtained.
Source 4/6-92

Peak Pulse Brighiness Photometer, by L.
Wijnberg. "Rev. Sci.” Feb. 1956. 2 pp.
Unit measures brightness peak of light
flashes 0.3 asec. iIn duration and 10-% sq. in.
in cross-sectional area. Output meter is
fully deflected by a transient for 5 sec-
onds. Source 4/6-93

The Recording of High-Speed Single Stroke
Electrical Transients (Part 2), by D. Hardy,
B. Jackson and R. Feinberg. “’El. Eng.” Feb.
1956. 5 pp. This survey is concerned with
spark-gap, gas-filled tube, and vacuuin tube
time base generators, various trigger cir-
cuits, brightening pulse generators, poten-
tial dividers and wide-band amplifiers. A
section on photographic technique is in-
cluded. Souvrce 4/6-94

Magnetic Recording of Electrical Pulses, by
R. Ofengenden. ‘‘Radiotek.” Nov. 1955. 16
pp. Calculation is made of the magnetic
flux in the reproducing head when record-
ing a unit pulse. Formulas are given for
determining the response time (reproducing
head current as a function of the rate of
motion of the recording medium), resolving
power, and the amplitude of the reproduced
pulses for non-contact recording. Experi-
mental results are given for the dependence
of the resolving power and pulse amplitude
upon mode of recording, magnitude of the
lead gap c¢f the head, the e¢learance be-
tween the recording medium and the head.
the conditicn of the recording medium. The
passage of the reproduced pulses through
linear circuits is examined. Source 4/6-95

Automatic Plotter for Waveguide Im-
pedance, by H. Bachman. "EL"” Mar. 1956.
4 pp. An X-band sweep oscillator, display
and control circuits, and a waveguide im-
pedance meter are used to measure im-
pedance automatically from 8.5 to 9.6 mec.
Accuracy i3 25% and 2° for magnitude
and phase of the reflection -coefficient.
Source 4/6-56

Aeroloscope Counts Particles in Gas, by E.
Gordon, D. Maxwell, Jr., and N. Alexander.
“El"” Mar. 1956, 5 pp. Counting is accom-
plished by receiving on a phototube light
energy scattered by particles intercepting
a high intensity light beam. Unit classifies
particles from 1 to 64 microns in diameter
into 12 size groups. Aerosols of concentra-
tions up ta 10* particles/cc are accepted.
Source 4/6-97

A Method for Increasing the Precision of
Frequency Analyzers of the Cathode-Ray
Indicator Type, by N. F. Vollerner. “Radio-
tek.” Dec. 1955. 3 pp. The article examines
a circuit for Increasing the precision of
cathode-ray indicator frequency analyzers,
which results in greater precision because
it eliminates frequency scale errors.
Source 4/6-99

On the Measurement of the Magnetic Per-
meability of Metals by Means of Cavity
Resonators and the Permeability of Iron
in the Region of Ferromagnetic Resonance,
by K. Reich. “Freq.” Jan. 1956. 9 pp. (Cont.
from Dec. 1955.) It is concluded that the
reversible permeability of fron in the re-
gion of ferromagnetic resonance is inde-
pendent of the chemical purity, of tem-
perature between 20°C and 200°C and of
the orientation of the particles in the mag-
netic ‘fleld; it depends strongly on the
roughness of the sample surface and the
paraliel arrangement of the crystal axes.
Source 4/6-101

Dynamic Measurements—A Necessity in the
Development of High Speed Telephone
Systems, by A. Olsson and N. Akesson.
“Eric. Rev.” No. 3, 1955. 6 pp. A cathode
ray oscillograph with 2 dualbeam CRT’s is
used to analyze dynamic processes, such as
contact action, fluctuations of magnetic flux,
and crossbar switch action. Source 4/6-102

A Radio Interference Measuring Set Using
Point-Contact Transistors, by J. Barry. “El.
Eng.” Feb. 1956. 5 pp. The set (sensitivity:
1,V in 75 ohms or 15xV in 15K) line time-
base of a TV receiver situated in the long-
wave broadcast band, is essentially a cali-
brated superheterodyne receiver operating
from 160 xc to 285 rc. Source 4/6-104

Measuring Capacitor Temperature Co-
efficients, by J. Peyssou and J. Ladefroux.
“Tele-Tech™ Apr. 1956. 4 pp. Automatic pro-
duction machine for measuring the TC of
precision ceramic capacitors features an
operating speed of 1 measurement every 40
seconds. Coefficient accuracy is 2 paris/
million; direct capacitance measurement is
exact within 0.0038 zuf. Analog computer in
bridge circuit is used to provide direct read-
ings. Source 4/6-26%

Production Line Cathode-Ray Tube Tester,
by W. Treitel and 8. Nozick. “Tele-Tech’*
Apr. 1956. 4 pp. Developed by the military,
this tester permits unskilled personnel to
completely check all types of CRT’s in 50
seconds, including high impedance shorts,
gas, focus, cut-off, and emission. Source 4/6-
270

Measuring Microwave Impedance With the
Reflectometer, by N. Pappas. “Tele-Tech”
Apr. 1956. 3 pp. Practical reflectometer per-
mits rapid measurements of reflection co-
efficient of r-f lines by separation of inci-
dent and reflected waves and formation of
their ratio. Bandwidth is limited only by
the bandwidth of its components. Sweep
frequency oscillator permits rapid assimila-
tion of data as a function of frequency.
Source 4/6-271

RADAR, NAVIGATION

Navigation Utilizing the Doppler Effect, by
L. Hill. “El. & Comm.” Jan.-Feb. 1956. 2 pp.
A review of the theory and application of
the Doppler effect to mnavigation systems.
Source 4/6-272

A Shore-Based Radar, by A. Leconte.
"Onde" Dec. 1955, 6 pp. The essential op-
erating characteristics of different statlons:
Le Havre (Raytheon); Long Beach (Sperry
Mark II); Liverpool (Sperry Cossor);
Southampton (Decca type 31): Ymulden

(NV Philips) are tabulated. A detailed de-
scription of the Dunkirk Harbor installation
is presented. Source 4/6-105

Prediction of Pulse Radar Techniques, by
W. Hall. “Proc. IRE” Feb. 1956. 8 pp. Simple
method of calculating the range perfor-
mance of a pulse radar leads to more con-
sistent results than do other commonly
used methods. Graphs are given which
simplify the procedure. Source 4/6-106

Radar Warning Net Uses Centralized Con-
trol, by J. Lombardo. *EL.” Mar. 1056. 3 pp.
Dependence on interpretation of radar
tracks by individual operators is eliminated
by a centralized computer station which,
under the orders of the weapons officer, di-
rects intercepting missiles or aireraft to
unidentifiled tracks. System is called SAGE
for Semi-Automatic Ground Environment.
Source 4/6-107

Improve Radar Operation in Stormy
Weather, by W. Offutt. “El. Eq.” Feb. 1956.
3 pp. Clutter caused by rain, snow, and
large cloud formations is suppressed on a
radar viewing screen by the use of circular
polarization of the radar antenna. Source

SEMICONDUCTORS

Transistorizing Meacham-Bridge Oscillators,
by S. Witt. “EL." Mar. 1956. 3 pp. Meacham
oscillators provide good long and short time
frequency stability at 1 wmc, using both
junction and point-contact transistors.
Source 4/6-109

Industrial SCd Photoresistances, by M. Ta-
bres. ‘“Bul. Fr. El."” Jan. 1956. 10 pp. The
method of manufacture of photoelectric
cells using SCd layers evaporated onto an
insulating carrier is set forth and their
characteristics described and illustrated. Ap-
plications are listed. Source 4/6-111

High-Speed Counter Uses Surface-Barrier
Transistor, by E. Gott. “EL*” Mar. 1956. §
pp. A 6 mc reversible binary counter is de-
signed wusing surface-barrier transistors.
Unit measures the pulse count variation of
successive groups of pulses. Source 4/6-114

Transistorized Regulated Power Supplies, by
H. Lowry. "El. Des.” Feb. 15, 1956. 3 pp.
Shunt, feedback, and emitter type voltage
regulator circuits are designed using tran-
sistors. This article (Part 1) deals with the
first 2 types. Source 4/6-115

A Compearison of the Theories of Vacuum
Tube and Transistor Amplifiers, and the
Possibiliies of Their Generalization, by A.
Kulikovsky. “Radiotek.”” Nov. 1955. 9 pp.
The basic precepts of the theories of
vacuum tube and transistor amplifiers are
contrasted. Generalized circuits are derived
and analyzed. Expressions are derived for
input admittance, output admittance and
transconductance. Typical values are calcu-
lated for point contact and plane transistors.
Source 4/6-116

Predetermined Scaler Utilizes Transistors
and Magnetic Cores, by R. Van Nice and R.
Lyman. “El, Eq.” Feb. 1956. 5 pp. Predeter-
mined scaler is developed utilizing adjust-
able “’subtracters’ and fixed decade scalers.
Junction transistors and square loop mag-
netic cores are used. Source 4/6-117

Junction Transistor—Amplifier Tube, a
Comparison, by G. Ledig. "“Are. El. Uber.”
Jan. 1956. 9 pp. Matrix representation is
used to compare the four terminal net-
works corresponding to a junction transistor
and to an amplifier tube. A number of con-
ventional circuits are studied and compared,
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Extensive tables contain the pertinent data
describing the linear behavior of these cir-
cuits. Source 1/6-118

The Concept of the Hole in Semiconductors,
by J. Saipeter. '‘Proc. AIRE” Dec. 1955. 16
pp. Transmission line and wave filter anal-
ogy is used to explain the hole In semi-
conductors. Source 4/6-119

Analysis of I-F Transistor Amplifiers, by E.
Pumper and E. Petrov. 'Radiotek.” Deec.
1955. 12 pp. The article analyzes several eir-
cuits for tuned amplifiers incorporating
matched point-contact transistors. The par-
ticular features of the engineering design
of such systems are compared to the design
of vacuum tube amplifiers. The analysis in-
cludes: (1) An amplifier with a single tuned
cireuit; (2) An amplifier with a band-pass
filter; (3) A band-pass filter with parallel
and series tuned circuits; {(4) Comparison
and numerical evaluation of the investi-
gated circuits. Source 4/6-120

The Transistor Amplifier, Editorial. "“Wirel.
Eng.” Feb. 1956. 2 pp. The effect of an
emitter resistor on the current amplifica-
tion of a transistor circuit is Investigated.

It is concluced that such a resistor shouid

be bypassed unless the source impedance
of the base circuit can be made sufficiently
high. Source 4/6-121

A Silicon Junction Diode Modulator for Use
in Junction Transistor Direct-Current Am-
plifiers, by N. Moody. “El. Eng.” Mar. 1956,
7 pp. Silicon diode properties are evaluated
in relation to a selected modulator circuit
of the ring bridge type. Under the correct
conditions, the modulator can convert dec to
ac over a range from audio to at least 100
KC. Source 4/6-122

Transistorized Regulated Power Supplies-II,
by H. Lowry. “El. Des.” Mar. 1, 1956. 4 pp.
The emitter-follower type regulator. dis-
cussed in this article, has the advantage
that the output voltage is not limited by the
transistor’s voltage rating. Regulation is ex-
cellent. Source 4/6-273

Simple Theory of the Junction Transistor, by
F. Stieltjes and L. Tummers. *“Phil. Tech.”
Mar. 1956, 13 pp. The theory of the junction
transistor is developed in terms of holes,
electrons, and Qdiffusion currents. Common
base and common emitter circuits are dis-
cussed in terms of transistor parameters,
Source 4/6-274

High-Gain Transistor Magnetic Amplifier, by
E. Stuhlinger. J. Taylor, and D. Anderson.
“El. Mfg.” Mar. 1956. 4 pp. Circuit used in
velocity and zero-velocity error type servo
systems has power gain of 10% to 10® and
response time of approximately 1 ecycle,
Two-stage transistor section is used, with
silicon diode discriminator and push-pull
magnetic amplifier utilizing selenium recti-
flers. Source 4/6-275

Junction Transistors with Alpha Greater
than Unity, by H. Schenkel and H. Statz.
‘Proc. IRE"” Mar, 1956. 12 pp. Description of
charge-carrier multiplication, avalanche
breakdown, and the effect of alpha Ereater
than one in junction transistors. The effects
of transistor parameters on circuit per-
formance is given. Source 4/6-276

o) & 4

TELEVISION

Equalization of the Envelope delay in TV
Systems, by D. Buenemann. “Are. El. Uber,”
Jan. 1956. 9 pp. A graphical method to
produce a substantially linear phase shift
over the TV frequency band is suggested.
This method relies on a series of plotted
phase-shift filter characteristics, the filters
introducing no attenuation, which are gra-
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phically added to the existing phase shift
by a trial and error method. Source 4/6-123

TV Receiver with Linear Phase Character-
istie, by A. Van Weel. “Onde” Jan. 1956.
9 pp. The schematic circult diagram of a
TV receiver having a 5-stage linear phase
shift i-f section is given. Graphs indicate
that the selectivity of this simple receiver
equals that of an i-f phase-shift compen-
sated receiver, while the picture quality is
superior. Source 4/6-124

Compatible Color-Television, Part 2—Com-
parison of Two Sub-Carrier and N.T.S.C.
System, by J. Haantjes and K. Teer. “Wirel.
Eng.” Feb. 1956. 8 pp. The comparison re-
lates to the effects on the received picture
(brightness, color hue and saturation) of
various signal distortions, signal-to-noise
ratio, and receiver requirements. Source
4/6-126

Microwave Television Radio Relay System,
by O. Appelt, K. Christ, and K. Schmid.
“J. IT&T" Dec. 1955. 7 pp. Principles cover-
ing the design of microwave relay stations
used to link TV transmitters in 3 German
cities are summarized and brief outlines
given of the equipment features and of
measuring techniques, Source 4/6-127

Color Television Receiver Design-A Review
of Current Practice, by R. Clapp, E. Clark,
G. Howitt, H. Beste, E. Sanford, M. Pyle,
and R. Farber. ‘“Proc. IRE"” Mar. 1956. 25
pp. This review of current practice in color
receiver design covers the most common cir-
cuits used in commercial receivers. Further
circuit standardization is clearly indicated
and may be predicted through the next year.
It may also be expected that the wide usage
of color receivers may revise present per-
formance requirements and in turn intro-
duce circuit modifications. Source 4/6-277

Spurious Emission Filter Design, by W.
Judge. "Tele-Tech” Apr. 1956. 6 pp. Step by
step design of a high power spurious emis-
sion TV transmitting filter is outlined and
experimentally verified. Included are 25 kw
channels 2-13, 50 kw channels 7-13, and
12.5 kw channels 14-83 low pass filters.
Image parameter design with constant-k
and m-derived (series and shunt) is used
throughout. Source 4/6-278

O
e —

TRANSMISSION LINES

Physical Problems Encountered in Wide-
Band Transmission Systems, by J. Fagot.
“Onde’ Jan, 1956. 16 pp. The general con-
cepts relating to any wide band transmis-
sion system, e.g., TV channels or telephone
multiplexing, are developed. The distorting
effects, such as dispersion, introduced dur-
ing the transmission in the repeater stations,
feeders, and guides are pointed out. Source
4/6-129

New Diagram for Solving Impedance Trans-
formations, by R. Guill. “Onde” Dec. 1955.
7 pp. The graphical method presented plots
the complex logarithm of the reflecting
power of a line. This method is held to be
superior to the Smith diagram, simplifying
the operations involved and providing a
large scale representation of the impedances
near the characteristic impedance. Source
4/6-130

Carrier-Frequency Equipment for Cables,
Overhead Lines and Radio Transmission, by
H. Hannemann and H. Piechatzek. “Nach.
Z." Jan. 1956. 9 pp. The various possibilities
of transmitting telephone messages are in-
vestigated with a view to meet the CCIF
requirements The equipment necessary for
each type of transmission is discussed.
Source 4/6-131

Impedance Matching of a Loaded Reactance
Having a Resonant Characteristic, by J.

Kornfeld. “El. Rund.” Feb. 1956. 4 pp. The
impedance matching over a required fre-
quency band is studied with reference to a
bolometer terminating a shorted transmis-
sion line. Calculations for one or two
matching-stub lengths are presented. Source

oy

TUBES

Bihelical Traveling-Wave Tube with 50-
Decibel Gain at 4000 Megacycles, by W.
Klein, “J, IT&T" Dec. 1955. 8 pp. In micro-
wave relay installations using traveling-
wave tubes, 2 tubes in cascade are ordi-
narily used to obtain the necessary § w. of
power for transmission. The 50 db gain ob-
tained from using a single tube {described)
resuits in a savings In weight, space, and
power, with an increase in reliabllity.
Source 4/6-134

Impedance-Frequency Characteristics of
some Glow Discharge Tubes, by F. Benson
and G. Mayo. “El. Eng.” Mar. 1956. 3 pp.
The impedances of the 8 glow discharge,
voltage regulator tubes tested increase con-
siderably with frequency, while the induc-
tance-frequency curves show a pronounced
maximurn at low frequencies. The kind of
gas used is an important factor in deter-
mining the shape of the impedance-fre-
quency characteristic of a tube. Source
4/6-135

Reliable Application of a Tumable Pulsed
Magnetron, Part II, by J. Gerling and R.
Krogh. “El. Eq.”” Feb. 1956. 4 pp. The effect
upon reliability of the output system to
which the magnetron delivers its power.
Cooling, pressure, duty cycle, ambient tem-
perature, etc. are covered. Source 4/6-136

Design of a Gas Tube Voltage Stabilizer, by
G. Wechsler. “Radiotek.” Dec. 1955. 8 pp.
Stabilizer design analysis is given in which
the following quantities are interrelated:
The integral stabilization coefficient of the
circuit, the ignition voltage of the wvoltage
regulator tube, its nominal current, the
input voltage, and the efficiency of the
stabilizer. The maximum and minimum
values possible for the integral stabilization
coefficient are established for each of the
voltage regulator tubes used. Source 4/6-137

Glow-Discharge Tubes—Initial Drift and
Running-Voltage/Temperature Characteris=
tics, by F. Benson and L. Bental, “Wirel.
Eng.” Feb. 1956. 6 pp. A series of measure-
ments indicates that the Influence of gas
pressure and tube dimensions on the tem-
perature coefficient is negligible and that
the operating-voltage/temperature charac-
teristic depends on the cathode material
and the gas fillling of the tube. Source
4/6-138

The Effect of Space-Charge Capacitance and
Non-Linearity of the Tube Characteristic
Upon Oscillator Frequency, by G. T. Shiti-
kov. “Radiotek.” Dec. 1955. 17 pp. The
author examines the reasons for the fact
that supply voltages affect oscillator fre-
quency over a wide range of frequencies.
It is proven that the capacitance created by
the space-charge of the tube is the main
unstabilizing factor in the meter-wave and
short-wave regions. Methods are indicated
for decreasing the unstabilizing influence
of the supply wvoltages under conditions of
optitnum coupling between the tube and the
tank circuit. Design formulas are derived,
and experimental material coinciding closely
with the design data is cited. Source 4/6-140

Concerning the Calculation of the Ampli-
tude Characteristics of Limiters, by Y.
Tsypkin. “Radiotek.” Dec. 1955. 4 pp. The
amplitude characteristic of a limiter is di-
rectly expressed as a function of the dyna-
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Internationa

mic characteristic of the tube. This sim-
plifies the calculations and establishes a re-
lationship between the properties of these
characteristics. Source 4/6-141

Design Information on Large-Signal Travel-
ing-Wave Amplifiers, by J. Rowe. “Proc.
IRE"” Feb. 1956. 11 pp. Large-signal TW
amplifier equations have been solved and
the results presented for a wide range of
the TWA parameters. Source 4/6-142

The Ultra High-Frequency Measuring Dicde
EA 52, by H. Stietzel. “El. Rund.” Feb.
1956. 3 pp. The structural details of the EA
52 disc-type diode rectifiers for frequencies
up to 1000 Mc are given. Operating charac-
teristics are presented. Source 4/6-143

Disc-Seal Circuit Techniques. Part 2-Micro-
wave Disc-Seal Oscillators, by J. Swift *J.
BIRE” Feb. 1956. 17 pp. A simple, basic
oscillator circuit is discussed and various
design problems covered. Subjects covered
which are important in both oscillator and
amplifier design are: tuning devices for
resonators, electronic efficiency. r-f by-pass
elements, tuning curves, and dec circuif re-
quirements. Source 4/6-280

The O-Type Carcinotron Tube, by P. Palluel
and A. Goldberger. “Proc. IRE"” Mar. 1956.
13 pp. O-type Carcinotrons are backward
wave oscillators particularly suitable in ap-
pilcations reguiring a tube with a very wide
electronic tuning range and moderate power
output. A survey of backward-wave opera-
tion is covered and design and performance
data given for a series of tubes now in pro-
duction, Source 4/6-281

IRE Standards on Electron Devices: Defini-
tions of Terms Related to Microwave Tubes
(Klystrons, Magnetrons, and Traveling Wave
Tubes), 1956, by the committee. "Proc. IRE”
Mar. 1956. 5 pp. Glossary of approximately
75 terms dealing with microwave tubes.
Source 4/6-282

Care and Feeding of the Image Orthicon, by
R. Smith, “Tele-Tech” Apr. 1956. 4 pp. TV
camera tubes are extremely sensitive and
not possessed of an extremely long life,
Proper handling and maintenance of these
delicate tubsas is described. Source 4/6-283

A-C Plus D-C Grid Control of Thyratrons,
by P. Chin and E. Moyer. “El. Mfg.” Mar,
1956. 8 pp. Grid phase control is accom-
plished by using continuously adjustable dc
in series with a fixed-phase-shifted ac, A
number of methods, complete with sche-
matics, are described. Source 4/6-284

U. 5. GOVERNMENT

Research reports designated (LC) after the
price are available from the Library of
Congress. They are photostat {pho) or mi-
crofiilm (mic), as indicated by the notation
preceding the price. Prepayment is re-
quired. Use complete title and PB number
of each report ordered. Make check or
money order payable to “Chief, Photodupli-
cation Service, Library of Congress,” and
address to Library of Congress. Photodupli-
cation Service, Publications Board Service,
Washington 25, D. C.

Orders for reports designated (OTS)
should be addressed to Office of Technical
Services, U. S. Department of Commerce,
Washington 25, D. C. Make check or money
order payable to “OTS, Department of Com-
merce.” OTS reports may also be ordered
through Departiment of Commerce field
offices.

When an agency other than LC or OTS is
the source, use the full address inecluded in
the abstract of the report. Make check or
money ordsr payable to that agency.

Interaction of Microwaves in Gaseous Dis-

124

charge Plasmas: Application to the Funda-
mental Processes in Gases (PB 119110), by
J. Anderson and L. Goldstein, Eng’'g. Ex-
periment Station, Urbana, III. Aug. 1955,
169 pp. Mic $7.80, pho $25.80. (LC) Inter-
action between microwaves simultaneously
propagated through gaseous discharge plas-
mas, based upon a theory proposed for the
similar phenomena of radio wave action in
the ionosphere (the “Luxembourg Effect”),
is experimentally observed. Source 4/6-144

Recording Radar Signals at Intermediate
Frequencies (PB 119143), by J. Ahearn and
J. Headrick, NRL. Aug. 1955. 16 pp. Mic
$2.40, pho $3.30. (LC) Design and construc-
tion of a system that records both trans-
mitted and received radar pulses at an j-f
of 30 mc over a bandwidth of 18 mc. Pulse
lengths of 14 to 1u sec. are accomumodated.
Each echo pulse is identified with the par-
ticular transmitted pulse that was its origin.
Source 4/6-148

Research on Hollow Dense Electron Beams
{PB 119118), by L. Harris, Minnesota U.
Sep. 1955. 53 pp. Mic $3.60, pho $9.30. (LC)
Research on the problem of producing and
focusing hollow dense electron beams. Some
properties of magnetically shielded systems
are derived, and a design method for a
toroidal electron gun to act as a beam source
is outlined. Behavior of hollow beams in
radial electrostatic flelds is summarized.
Source 4/6-149.

Solid Delay Line Developments for Ground
Radar Equipment (PB 119001), by A. Feiner,
USAF. Aug. 1955. 19 pp. Mic $2.40. pho
§3.30. (LC) Developments in the fleld of
solid delay lines for moving target indica-
tion. Also included are the advantages of
solid delay lines over mercury delay lines,
a diseussion of the origin of spurious re-
sponses in a solld delay line, and future
plans for development in this field. Source
4/6-150

Theory of the Supersotnic Delay Line (PB
119089), by V. Hughes, MIT. Sep, 1945. 69
PP. Mic $3.90, enl. pr. $12.30 (LC) Gives the
equivalent circuit of the transmitter and
receiver crystals and develops 2 theories of
the wave pattermn in the propagating me-
dium. These theories are applied to the
determination of the proper size of the
receiver crystal, an estimation of the
spreading of radiated energy, a computa-
tion of how the oufput voltage will vary as
delay time is varied, and a computation of
the loss in output voltage due to wave pat-
tern. Source 4/6-151

Antenna Scanning Problems in Radio As-
tronomy (PB 118991). by R. Spencer, USAF.
Sep. 1955. 42 pp. Mic $3.30, pho $7.80. (LC)
Antenna design for radio astronomy is ap-
proached from 2 viewpoints: the amplitude
diffraction patiern and aperature amplitude
illumination are a pair of Fourier trans-
forms; and the antenna is a transducer
between object and image and acts as a
bandpass fiiter for the spatial frequencies
in the object. Source 4/6-152

Research in Physical Electronics. Quarterly
Report No. 11, for the Perliod 15 Mar. 1955
to June 1955 Under Contract AF 19(504)-524
{PB 118863), by H. von Foerster and L.
Goldstein, Eng'g. Experiment Station, Ur-
bana, Hl. July 1955. 67 pp. Mic $3.90, pho
$10.80. (LC) High speed oscillography and
microtime analysis, and gaseous electronies.
Subjects include: TW tubes, secondary elec-
tron multipactor, circularly deflected beam
analyzer, wave propagation in jonized
media, interaction of electromagnetic waves,
and magneto electron resonance phenomena.
Source 4/6-170

Precision Magnetic Field Regulation Using
Nuclear Magnetic Resonance (PB 118698),
by F. Hadden, MIT. Dec. 1950. 222 pp. Mic
$3.90, pho $34.80. (LC) Nuclear magnetic
resonance as an element in feedback eon-
trol systems to regulate magnetic flelds.
Block and schematic diagrams are given.
Source 4/6-165

| ELECTRONIC SOURCES

Frequency Characteristics of Acousto-Elec-
trochemical Effects: The Electrokinetic and
Polarized Gas Electrode Effects (PB 119052),
by F. Saunders, E. Yeager, and F. Hovorka,
Western Reserve U. Sep. 1953. 63 pp. Mic
$3.90, enl. pr. $1230 (LC) Topics include:
Research in Ultrasonics; Effect of Super-
sonic Waves on Hydrogen Electrodes; Ther-
modynamics of Supersonic Waves; and Elec-
trochemical Effects on High Frequency
Sound. Source 4/6-168

Effect on Surface Conditions on Character-
istic of Rectifier Junctions (PB 118808), by
N. Holonyak, Jr., Eng’'g. Experiment Station.
Urbana, Nl. Dec. 1954, 76 pp. Mic $4.50, pho
$12.30. (LC) Junction fabrication, charac-
teristics, and geometry. Theory of junction
voltage and current. Source 4/6-173

Exact Treatment of Antenna Current Wave
Reflection at the End of a Tube-Shaped
Cylindrical Antenna (PB 118719), by E.
Hallen, Cal. Tech. Mar. 1955. 42 pp. Mic
$3.30, pho $7.80. (LC) Current distribution,
electromagnetic field, theory of reflectors,
and mathematical equations and solutions
for cylindrical antennas. Source 4/6-174

Network Synthesis by Impulse Response for
Specified Input and Output in the Time
Domain (PB 118805), by F. Hli, MIT. July
1953. 67 pp. Mic $3.80, pho $10.80. (LC)
Electrical network synthesis, theory of pulse
forming, and time study. Source 4/6-218

On the Theory of Junction Transistors (PB
118889), by R. Middlebrook, Stanford U.
Dec. 1954. 145 pp. Mic $7.20, pho $22.80.
(LC) Qualitative physical principles and
first order mathematical theory of junction
transistors. Source 4/6-175

Computing Machine Components Program.
Eighth Quarterly Progress Report for Apr-
June 1954 (PB 118715), NOL, Apr, 1955, 36
pp. Mic $3.00, pho $6.30. (LC} Work done
on magnetic film research, ferroelectrics
(including barium titanate), h-f circuitry,
and ferromagnetic resonance. Source 4/6e
176

Transatlantic Frequency-Modulation Experi-
ments (PB 118806), by L. Arguimbau, J.
Granlund, ., Manna, and C. Stutt, MIT.
Sep. 1954, 51 pp. Mic $3.60, pho $9.30, (LC)
An Investigation of the possibility of es-
tablishing a2 radio link of local broadcast
quality over an ionospheric path by using
a special FM receiver designed to combat
2-signal and 2-path interference. A fre-
quency shift modulation system Is also
described. Source 4/6-177

Computer Components Fellowship No. 2347.
Quarterly Report No. 7, Second Series, Apr.
1, 1955 to Jume 30, 1955 Under Contract
CLMAF19/604/-943 (PB 118861) Mellon In-
stitute. Aug. 1955. 83 pp. Mic. $4.80, pho
$13.80. (LC) Printed Circuits: Clrcuit Fab-
rication via Vacuum Evaporation; High
Temperature Resistors; Surface Measure-
ments. Electroluminescence: Thermolumin-
escence Measurements; Dielectric Imbedded
Phosphor Films; Chemically Deposited
Films. Source 4/6-178

Experimental Investigation of Factors In-
volved in Sonic Listening (PB 118987), by
R. Maninger, Columbia U. Feb. 1945. 34 pp.
Mic $3, pho $6.30. (LC) Analysis, detection,
and measurement of underwater sound.
Hydrophone tests and Sonar listening de-
vices are covered. Source 4/6-179

Magnetic Particle Clutch and fts Applica-
tion to Servomechanisms (PB 111782), by
W. Jones, NRL. Nov. 1955. 24 pp. 75¢. (OTS)
In a unique application of clutches as the
prime mover in a servomechanism, it was
found that the cluteh shows advantages over
a servo motor of comparable rating because
the control power is smaller, the torque is
linear with control current, and time of re-
sponse can be made shorter than that of a
servo motor. Source 4/6-180

Full-Wave Reversible-Polarity Half-Cycle-
Response Magnetic Amplifiers (PB 111747),
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GOING OUR WAY?

ENGINEERS and PHYSICISTS are going
one direction at MOTOROLA ... UP!

We, at Motorola, know where we’re going—and
we’re confident about getting there. If you, too,
believe there’s plenty of room at the very top—
why not join us? You’'ll be teaming up with men of
vision in an organization that respects creative-
ness as well as hard work. We think youw’ll grow
with the challenging assignments at Motorola—
missile guidance, radar, microwave, and the many
other ploneering projects.

Motorola’s continuing expansion program offers
excellent opportunity for advancement to match
your abilities. But, just as important to an engi-
neer or physicist, the daily challenge to the im.
agination will bring the strong sense of accom-
plishment you seek.

If you're an electrical engineer, mechanical engineer, or physicist (senior or junior level),
and looking for more important assignments in:

CHICAGO, ILLINOIS

LI

L 4

Two-Way Communications Military Communications
Rceceivers and Transmitters ¢ Receiver and Transmitter Design
Power Supply ¢ Circuit Design
Antenna design * Antenna Design
Systems Engineering ¢ Radar Design

Microwave Field Engineers

Pulse Circuit Design
Systems Design
Circuit Design

-

Microwave Maintenance
¢ Airborne Radar

PHOENIX, ARIZONA

*
.
.
[}
.
L]

Microwave Antennas ¢ Radar Systems Design
Transmitters and Receivers ¢ Logical Circuitry
Modulators ® Scrvo Mechanisms

*

Pulse and Video Circuitry

Environmental Test

Transistor Applications
s Electro-Mechanical Devices

Packaging of Missile Borne Electronic Equipment

RIVERSIDE, CALIFORNIA (65 miles from Los Angeles)

Military Operation Analysis * Circuit Design
Dynamics Analysis * Microwave Systems
Analog Computor Operations * Serve Mechanisms
Digital Computor Analysis * Airborne Electronics
Digital Computor Design * Acroplhysics

For Assignments with a FUTURE UNLIMITED write:

MOTOROLA, .

Engineering Personnel Mgr., 4501 W. Augusta Blvd., Chicago 51, llinois,
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International ELECTRONIC SOURCES

by C. House, NRL. June 1955. 32 pp. $1.
(OTS) A full-wave magnetic-amplifier
which gives an output that is reversible in
polarity or phase is presented in detail.
Some considerations of the circuit as a sup-
pressed-carrier modulator are presented
with waveform shapes and fidelity char-
acteristics. Source 4/6-181

Broadband Dual-Mode Circular Waveguide
Transducer (PB 111790}, by R. Tompkins,
NRL. Nov. 1955. 8 pp. 50¢. (OTS) Transducer
Is designed to couple 2 orthogonal TE!1l gjr-
cular waveguide modes to separate rec-
tangular ports. Junction has application to
mode multiplexing, circular waveguide fer-
rite devices, circular polarization, and as a
circular waveguide magic-T. Source 4/6-182

Active Filter (PB 111787), by G. Jensen and
J. McGeogh, NRL. Nov. 1955. 10 pp. 50¢.
(OTS) Active filters have been operated at
100 ke, 1 me, and 10.5 me. Filter can extract
a ew signal buried 37 db below noise level.
Source 4/6-183

On the Mechanics of Magnetic Amplifier
Operation, NRL. Jan. 1951. 28 pp. 75¢. (OTS)
An elemeniary quasi-mechanical approach
is used to demonstrate a new theory of
magnetic amplifier operation to known ecir-
cuits. New cireuits predicted by this theory
are demonsirated and found to have char-
acteristics far superior to those of other
magnetic amplifier circuits. Source 4/6-185

Analysis and Design of R-C Phase Shift Os-
ciltator Networks, NRL. June 1950. 120 pp.
$3. (OTS) Harmonic content, frequency de-
viation, and frequency stability in R-C
phase-shift oscillators are investigated by
means of general equations derived from
3 and 4 section network types. Design
curves are given for obtaining optimum
;r;;éues of these characteristics. Source 4/6-

Evaluation of the Rho/Theta Transponder
System (PB 111776), by D. Crippen, J. Her-
man, and M. Yost, CAA. June 1955. 89 pp.
$2.20. (OTS) Transponder design, trans-
ponder radar beacons, and Rho/Theta
Transponder including S-Band-reply air-
borne equipment. Source 4/6-188

Optical and Photoconductive Properties of
Silicon and Germanium (PB 111748), by E.
Burstein, G. Picus, and N. Sclar, NRL. July
1955. 46 pp. $1.25. {OTS) Discussion of (a)
those properties which are intrinsic to the
elemental semiconductor; and (b) those
which are due to impurities in the lattice.
The addition of impurities is shown to have
an important effect on the electrical and
optical properties of these materials. Energy
levels, photoresponse, and practical consid-
erations relating to the use of photocon-
ductors is given. Source 4/6-190

Frequency Divider From 100 kc to 60 cps
(PB 118964). by D. Makow. July 1955. 19 pp.
Order from National Research Council of
Canada, Ottawa, Canada. 25¢. Description of
a chain of frequency dividers from 100 ke
to 60 cps employing regenerative modula-
tion. Source 4/6-191

PATENTS

Complete copies of the selected patents
described below may be obtained for $.25
each from the Commissioner of Patents,
Washington 25, D.C.

Frequency System, #2,735,001. Inv. R. Wit-
ters. Assigned Collins Radio. Iss. Feb. 14,
1956. Circult for removing AM from a com-
bined AM-FM signal consists of first and
second mixers, both using the same local
oscillator, a third mixer with its associated
local oscillator, and a fourth mixer. The
input signal goes into the first and third
mixers; the output of the third mixer is
filtered and enters the second mixer, whose
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output is also filtered and sent into the
fourth mixer which also receives the out-
put of the first mixer. Source 4/6-192

Sync Separator and AGC Circuits for TV
Receivers, #2,735,002. Inv. E. Kelzer and M.
Kroger. Assigned RCA. Iss. Feb. 14, 1956. In
a receiver adapted to receive and demodu-
late signals which include a recurrent pulse
component, AGC is used to control amplifier
gain in such a direction as to maintain a
given level differential between the syn-
chronizing pulse tips and the limiting level.
Source 4/6-193

Receiver for Mulliplex Signals, #2,735,003.
Inv. H. Peterson. Assigned RCA. Iss. Feb.
14, 1956. In a receiver of carrier that is am-
plitude modulated by one signal and fre-
quency shift keyed by another signal, the
upper and lower AM sidebands are sepa-
rated from each other and from the carrier
and combined in a common output circuit
for utilization as one signal. The separated
carrier is applied to a frequency shift re-
ceiving circuit. Source 4/6-194

Disabling Circuit, #2,735,012. Inv. W. Werth
and R. Miedke., Assigned Collins Radio. Iss.
Feb. 14, 1956. In a frequency divider of the
harmonic oscillator type, a disabling tube,
in series with the grid resistor of the di-
vider tube, is made to conduct when the
input oscillator fails, throwing part of the
supply wvoltage across the grid resistor.
Source 4/6-195

Apparatus for Rapid Measurement of Real
and Imaginary Parts of Admittance or Im-
pedance, #2,735,064. Inv. B. Salzberg. Iss.
Feb. 14, 1956. A voltage independent of the
network under test and another voltage
whose phase and amplitude are dependent
upon the network under test are fed Into a
non-linear heterodyne mixer, producing a
dc voltage related to the real component
of the network. The phase relationship
between the first and second voltages is
then shifted 90° and fed into a second non-
linear mixer to obtain a wvoltage related to
the imaginary component of the network.
Source 4/6-196

Filter Circuit for Remote Control Installa-
tion, #2,734,173. Inv. G. Zug. Assigned Lan-
dis & Gyr, A. G. Iss. Feb. 7, 1956. Equations
are given for filter circuits which pass audio
frequencies with minimum attenuation in
either direction and maintains electrical
separation of power circuits at power fre-
quency. The 3 passive filter circuits are used
fo maintain audio frequency communication
between 2 power circuits which must be
kept separate because of phase, frequency,
or potential differences. Source ¢/6-200

Galvanometric Device and Circuit, #2,734,-
166. Inv. D. Hooker. Assigned R. T. Mo-
loney. Iss. Feb. 7, 1956. Resistance changes
in a test set-up are indicated by placing the
galvanometer deflection coil in the plate
circuit of a triode and using the changes in
resistance to change the voltage applied to
the tube. This gives a deflection on the
meter indicitive of the resistance change.
Source 4/6-202

Signal Responsive Circuit, #2,734,134. Inv.
A. Beard. Assigned RCA. Iss. Feb. 7, 1956.
In a pentagrid converter, screen grid draws
substantially zero current with cutoff volt-
age applied to first control grid, current of
intermediate magnitude with a tube con-
ductive voltage applied to both control
grids, and current of high magnitude with
conductive voltage applied to first grid and
cutoff voltage applied to second grid. Input
circuit causes this effect. Source 4/6-203

Device for Generation of Pulses, #2,732,527.
Inv. G. Emanuelsson. Assigned Telefonak-
tiebolaget L. M Ericsson. Iss. Jan. 24, 1956,
Short pulses having high amplitude are
produced by applying rectified h-f voltage
of opposite polarity to 2 unbalanced series
inductance circuits. Source 4/6-204

Automatic Amplitude Balance Control Sys-
temm for Hyperbolic Navigational Receiver,
#2,732,549. Inv. W. Frantz. Assigned Sperry
Rand. Iss. Jan. 24, 1956. Puises transmitted
from a master station and a slave station
charge 2 condensers in proportion to the
strength of the received signal. The charge
is picked up by a relay and used to vary
the gain of the receiver during the recep-
tion of one or the other of the pulses, keep-
ing the puises substantially equal in magni-
tude. Source 4/6-207

Electronic System for Correlating Phase-
Modulated Signals, #2,732,548. Inv. W.
Brockway. Iss. Jan. 24, 1956. Output signal
generated when 2 pulses are produced
simultaneously is compared with a refer-
ence signal, on a ‘scope, to give a visual in-
dication of phase displacement. Source 4/6-
208

Automatic Frequency-Control Circuit, #2,-
732,494. Inv. J. Bridges. Assigned Zenith.
Iss, Jan., 24, 1956. Synchronizing the fre-
quency of a periodic wave generator with
incoming synchronizing pulses is done by
feeding positive pulses derived from the
generator and the negative sync pulses into
an amplifiler. Current pulses, obtained in
accordance with the phase relationship
between the derived and sync pulses, are
integrated and used to control the fre-
quency of the generator. Source 4/6-209

Pulse Generator, #2,732497. Inv. R. Han-
cock, Assigned Northrop Aviation. Iss. Jan.
24, 1956. A separate and different time con-
stant is connected to each cathode of a
multi-cathode glow tube. A potential, con-
nected to all the time constants, fires the
cathodes in order of their time constants.
Changes in plate current flow are differen-
tiated to give output pulses. Source 4/6-210

Linear Predictor Circuits, #2,732,424. Inv.
B. Otiver. Assigned Bell Labs. Iss. Jan. 24,
1956. In a TV transmission system, TV wave
is delayed 1 TV field time plus 1% a TV lne
time, and delayed 1 fleld time minus 1§ a
line time. Combined samples are compared
to a standard for deriving an error signal for
transmission to a receiving point. Source
4/6-212

Color Television Matrix System, #2,732,425.
Inv. D. Pritchard. Assigned RCA. Iss. Jan.
24, 1956. Prescribed signal frequencles are
caused to have predetermined phase rela-
tionship to any signal developed at common
cathode terminal of a matrix amplifler cir-
cuit. Source 4/6-213

Improved Amplifier-Detector Circuit, #2,-
732,492. Inv. D. Sunstein. Assigned Philco.
Iss. Jan. 24, 1956. Circuit provides large
change in output for relatively small
changes in input signal by cascading ampli-
fier stages and combining outputs of asso-
ciated detector stages. Source 4/6-214

Electronic Storage Arrangements, #2,732-
493. Inv. G. Baker. Assigned British Tele-
comununications Research. Iss. Jan. 24, 1956.
Switching arrangement assures that the re-
sponding device for receiving information
from its individual storage device s always
assocated with the same portion of the stor-
age capacity of its corresponding storage
device. Source 4/6-215

Voltage Limiter, #2,732,494. Inv. O. Hall.
Assigned U. S. Gov't. Iss. Jan. 24, 1956. Cold
cathode gas tube is used to supply a con-
stant voltage in the absence of input signal
and a second output voltage in the presence
of a positive input signal. Source 4/6-216

Multichannel Communication, #2,729,791.
Inv. C. Estes. Assigned IT&T. Iss. Jan. 3,
1956. A coding device of the electron beam
type is operated at twice the sampling repe-
tition rate to form a code pulse group in
half the time allotment per channel in a
multichannel signal wave. Code group
stretcher expands the digit spacing of the
condensed code pulse group. Source 4/6-217
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ENGINEERS & PHYSICISTS

—_—=
f

Burroughs

1 A 1

|

Every path to success

... cach highway to achievement . . . must have
a beginning and what better place to start than
right here . . . in the new ultra-modern multi-
million dollar Rescarch Center which is only
one of threc erected in the immediate area
within the past 3 years.

Located on Philadelphia’s Main Line. within
sight of historic Valley Forge. Burroughs multi-
unit Rescarch Laboratories are less than an
hour by train or car over cxpress highways to

Philadelphia where cultural and educational
facilities of known merit arc available to
engincers intcrested in advance study at The
University of Pennsylvania, Drexel Institute
or Temple University during the evening hours.

Naturally, a retirement program and other
benefits for you and your family are part of
Burroughs Progressive Employment Policies.
So, too, is association with outstanding men
in the business machine field.

Looking to future expansion, Burroughs invites inquiries from those qualified as:

ELECTRICAL ENGINEERS < PHYSICISTS o ELECTROMECHANICAL ENGINEERS
MECHANICAL ENGINEERS o TECHNICIANS - MECHANICAL DESIGN ENGINEERS

« « » in the following fields — Control Computers, Pulse Circuitry, Digital
Computers, Optical Devices, High Speed Mechanisms, Guided Missiles, Solid
State Circuitry, Electronic Packaging, Electrographic Recording Devices.

£Jurroughs

CORPORATION
RESEARCH CENTER
PAOLI, PA., NEAR HISTORIC VALLEY FORGE

Send Complete Resumé to

M. E. JENKINS

PLACEMENT MANAGER
For Interview at Your Convenience

ittt |
e

For product information, use inquiry card on last page. 127
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New Tech Data for Engineers

Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Readers

Antennas

Comprehensive 100-page, illustrated. color
catalog contains product description and
engi.neering data of over 500 antennas,
antenna systems and transmission line de-
signed and manufactured by the Andrew
Cor%. 363 E. 75th St., Chicago 18, Il (Ask
for B-4-101)

Radiation Processing

“*High Voltage Electron-Beam Processing’
(Bulletin E) is an authoritative survey of
radiation machines and their application in
chemical processing, sterilization and in-
dustrial research, published by I-Ilgl Voltage
Engineering Corp., 7 Universltf d., Cam
bridge 38, IMass. (Ask for B-4-102)

Silicon Rectifiers

8-page catalog published b Sarkes
Tarzian, In:., Rectifier Div., 415 K College
Ave., Bloomington, Ind., contains illustra-
tlons and specifications for the firm’s line of
silicon rectifiers. (Ask for B-4-103)

Time Delay Relays

Bulletin TD 402, available from the A. W.
Haydon Co., Waterbury, Conn., describes
operation and specifications of the 6400
Series de, 11400 ac, and 24300 Series 400
Cycle Time Delay Relays. (Ask for B-4-104)

Ceramics

lz-ﬁage catalog describing ceramic re-
search, production, and application is avail-
able from Ceramic Sales, Raytheon Manu-
f;“‘if‘i??)g Co., Waltham 54, Mass. (Ask for

Tone Signaling Uniits

Bulletin available. from Hammarlund
Manufacturing Co., Inc., 460 W. 34th St.,
New York 1, N. Y., contains specifications,
description. and application data for audio-
tone signaling units, tone generators and
{B%quency selective receivers. (Ask for B-4-

Radiotelephone

~Ring-bound catalog containing {llustra-
tions. descriptions and specifications of
radiotelephone eguipment manufactured by
Kaar l-:ngi.nee_rin%_s Corp., Middlefleld Rd.,
ll;aiolg_il;to. Calif., is now available. (Ask for

Cold Fabricating Laminate

Brochure entitled “A Laminate For Auto-
mation” ds=scribing new high insulation-
resistance XXXP phenolic, paper-base
laminate designated G-E Textolite (R) cold
punch 11570, is_available from G-E, Lami-
nated and Insulating Products Dept., Dept.
PRL-1, Coshocton, Ohio. (Ask for B-4-108)

Phase Meter

Bulletin from Industrial Test uipment
Co., 55 E. 11th St, New York 3, N. Y., illus-
trates and describes Phazor Phase Meter
Model 200A. (Ask for B-4-109)

Focus Coils

Syntronie Instruments, Inc., 170 Industrial
Rd., Addison, Ill, has released a revised
catalog page picturing and describing Types
F33 and F10 focus coils for 215 in. and 11%
in. neck diameters. (Ask for B-4-110)

Computing Service

New 7-page brochure explaining the com-
plete services offered for all—simulation,
com%utlng. data reduction, and data process-
tng by the J. B. Rea Company, Inc., 1723
Cloverfield Blvd., Santa Monica, Calif., is
available. Written explanations are further
clarified by descriptive diagrams showing
the flow of data. (Ask for B-4-135)

128 To obtain coplet of these bulletings, use Inquiry card on last poge.

Tools

Most effective cutting speeds for carbide
tools, machine tool hp requirements. carbide
tool geometrics, and other tech. topics are
covered in a new 66-page metalworking
catalog issued by Carboloy Dept.. G=E, De-
troit, Mich. (Ask for B-4-111?

Sun Batferies

"The Use of Selenium Photocells and Sun
Batteries,” a 58-page handbook published by
International Rectifier Corp., 1521 E. Grand
Ave,, El Segundo, Calif., is available at a
cost of $1.50 per copy. Tech. information and
over 35 illustrations describe applications
and devices in which sun batteries and other
photocell products are successfully em-
ployed. (Ask for B-4-12)

Laminated Plastic

Uses of Formica’s 5-52 laminated plastic
forming material are described in a new
colorfully illustrated, 4.page, booklet pub-.
lished by The Formica Company. Cincinnati
32, Ohio. (Ask for B-4-13)

Voltammeter

Model A—40 ranges, millivoltmeter, volt-
meter, ammeter, and milliammeter, a gsrod-
uct of Sen Dur Manufacturing Co., 3225 N.
Sheflield Ave., Chicago, Ill., is described in
:;snage bulletin now available. (Ask for B-4-

Rheostat Potentiometers

Comprehensive data on construction,
specs., ratings, and outline drawings of
switches, shafts, etc., of Type 2W—2 w.
rheostat potentiometers are contained in 4-
page bulletin from International Resistance
Co., 401 N, Broad St., Philadelphia, Pa. (Ask
for B-4-15)

Selenium Rectifiers
For Printed Circvits

*Information Bulletin M1,” from the Fed-
eral Telephone and Radio Co., 100 Kingsland
Rd., Clifton, N. J., describes selenium recti-
flers designed for use in printed circuitry.
(Ask for B-4-16}

Soft Soldering

Bulletin 561, from McDowell Electronics
Inc., 1:7 Woodside Ave., Metuchen, N. J.,
contains ghOtOS and description of Model
3KW-9 radio frequency power generator de-
signed as a laboratory induction heater.
(Ask for B-4-17)

High-Reactance Busway

Construction and application of the Ty;i:
CL high-reactance busway are described
detail in bulletin GEA-6469 issued by Ad-
vertising & Sales Promotion, Distribution
Assemblies Dept.,, G-E, Plainville, Conn.
(Ask for B-4-18)

TV Color Tube Chart

TV color tube chart, llustrating the work-
ings of most popularly used tubes, and TV
icture tube comparison wall chart have
een published by Sylvania Electric Prod-
ucts Inc., 1740 Broadway, New York 19,
N. Y. (Ask for B-4-19)

Electrolytic Capacitors

Barco, Inc., Box 1222, Milwaukee, Wis.,
has available complete listing of the 42 tylggs
of ultra-miniature electrolytic capacitors, in-
cluding test charts and a cross-reference
tBablez,o)in their Catalogue CS8-33. (Ask for

-4-

High Temperature Terminals

Bulletin No. 553, of the American Lava
Corp.. Chattanooga 5, Tenn., supplies com-
lete information on a new line of high
emperature terminals. (Ask for B-4-21)

Record Heads

Attractive 4-page bulletin from Librascotfe.
Inc., 808 Western Ave., Glendale, Calif., de-
seribes head and record heads, and mag-
netic drums for air-borne data-handling
systems, computer memory systems, and for
lab. testing. (Ask for B-4-22)

WWW americanradiohistorv com

Data Tables

Paper labels, 2 in. x 17 in., lacquer-coated
and self-adhesive are described bulletin
and %r.ice list from Timber Top Products,
gé()). ox 14, Freeport, N. Y. (Ask for B-4-

Ceramic Capacitors

Comprehensive 20-page cza.talo&° (GlGé.
from Cornell-Dubilier Electric v S,
Plainfleld, N. J., illustrates and describes all
“standard” or popular ceramic capacitors
gximzli?ctured by the company. { for

Feed-Thruv Capacitors

Tech. data and illustrations of minature
paper dielectric hermetically sealed feed-
thru capacitors are contained in 4-pa¥ enii-
neering bulletin (No. 271-2) issued C’f‘: The
Gudeman Co.. 340 W. Huron St.. fcago
10, Ill. (Ask for B-4-25)

Accident Prevention

Third Edition of Accident Prevention
Manual for Industrial Operations, a 1341-
page enciyclo edia of safety, is available at
a cost of $1350, from the Natlonal Safety
Council, 425 N. Michigan Ave., Chicago 11,
I1l. (Ask for B-4-26)

Computing, Analysis Facilities

Bulletin R-16, from the Cook Electric Co.,
2700 Southport Ave., Chicago 14, IlI, de-
seribes the Computing and Data Analysis
Facilities at Cook Research Laboratories.
(Ask for B-4-27)

Electron Tube Directory

Publication of an ‘“Interchangeability Di-
rectory of Industrnial-Type Electron Tubes,”
(Formn 1D-1020A), and a “Picture Tube Re-
glacement Directory,” (Form KB106) has
een announced by RCA Tube Division,
Harrison, N. J. (Ask for B-4-28)

Power Tetrode

Eitel-McCullough, Inc., San Bruno, Calif.,
has published a data sheet on the new Eimac
4X250F radial-beam Epower tetrode. Also
available is the new Eimac Field Engineers
sheet. (Ask for B-4-29)

Magnetic Tape Recorders

Description of portable, battery-operated,
spring-motor magnetic tape recorders, with
built-in VU meter is contained in a 4-page
folder available from Amplifier Cox-%I of
America, 398 Broadway, New York 13, N. Y.
(Ask for B-4-30)

Electronics Laboratory

Electrical Testing Laboratories, Inec., 2
East End Ave., New York 21, N. Y., has
available a new bulletin covering its re-
cently expanded electronics laborafory now
equipped to operate the microwave
region. (Ask for B-4-31)

Precision Glassware

A 4-page, 2-color brochure featuring the
use of precision glassware for electronic
applications has been released by Wilmad
(‘ﬁ)ass Co., Landisville, N. J. (Ask for B-4-
32

Capsular Elements

Full engineering specs. and dimensions, of
Ni Span C Capsular elements for the air-
ecraft and instrument industries, are tabu-
lated in the 8-page, 2-color bulletin
(AV2001) available from The Bristol Co.,
Aireraft Components Div., Waterbury 20,
Conn. {(Ask for B-4-33)

Core Testing

Burroughs Corp., Electronic Instruments
Div., 1209 Vine St., Philadelphia 7, Pa., offers
an interesting 8-page bulletin, “Pulse Pat-
tern for Testing Cores.” Bulletin describes
core testing. illustrates core testing systems,
%nd dis)cusses test specifications. {(Ask for

-4-134
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See Century’'s Booth
at the NARTB Show in Chicago

Key-Base-Eye-Cross-Back-Lights *{FRESNELITES Minisize 3" lens
100 watt up to the Jumbo 20" lens 10,000 watt instrument.
Also 6"—8"—10"—12"—14"—16". The 500 to 5,000 watt range.

Flil Lights SCo0PS Wide angle spread at short range.
Elliptical Alzak Floodlights. 500 to 2,000 watt sizes.
Handle for universal directional movement.

Rugged diffuser frames.

Setlights STRIPLIGHTS of varying lengths with light centers

to fit. Numerous lamp wattage. 100 to 300 watt Alzak reflector.
Trunion allows for immediate angular focus

from floor or overhead. Unitized diffuser holder

insures immediate insertion.

Gobo Pattern Light *{LEKOLITES Elliptical Spotlight
with grooved slot to enable rapid insertion
of metal pattern (Gobo) for special projection effects.

Follow Spot 3KW LEKOLITE High powered—lightweight—
rugged—flexible—mobile. Built-in iris shutter for

circular shaping of beam. Rapid lens changer from spot to flood.
All handles externally controlled at convenient location.

Wide-wide Projection System PROJECTORAMA High power

5,000 watt lamp-optics arranged to deliver 1%" image at 1" distance.
Self, silent air cooled system. Standard slide holder or special.
Now installed at Metropolitan Opera; also San Francisco Opera.

Wireways CONNECTOR STRIP Provides a series of receptacles
for lighting equipment mounted along either horizontal
or vertical pipe. Minimizes use of loose tangling cable leads.

Control Systems *{C-1 SYSTEM Industry’s standard
in the preset type of Rghting intensity control.
Sub-mastering and scene switching feature
provides independent or simultaneous control of the
various lighting sequences. Low cost maintenance.

*tMagnatrol Century has incorporated into the preset type
lighting eontrol, the latest developments in the field

of magnetic amplifiers. Dimmers are available in

¢ variety of capacities from 1KW to 25KW.

C-lector Century’s new preset switching system consists
of three units: the master controller, the console

and the reloy and breaker cabinets. No major alterations
in your existing system is required

to install this remote control multi-scene switching system.

Manual auto transformer switchboards built to specification.

Color Fliters CINEMOID is & long-lasiing non-inflammable
plastic color medium available in 44 shades. Buy it direct
from Century, sole U. S. Distributor.

Literature T.V Lighting Aids with accompanying catalog and
data sheets will be mailed to all signators applying at the booth.

Centu ry Lighting Inc i Century lighting equipment is engineered lighting equipment
. .

521 West 43rd Street, 1820-40 Berkeley Street,

New York 36, N. Y. Santa Monica, Calif.

*U.S. Patented +U. 8. Trademark
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The heaviest snow storm in years,
news of mergers, and the earth satellite program
were the highlights of the four-day engineering show

Electronic Industries’ B, F. Osbahr checks
Airborne Instrument Lab's 2000-MC equipment

At The 1956 IRE Show...

raging snowstorm, the worst to

hit New York City in 8§ years,
was the backdrop for the opening of
the annual IRE show on March 19th.
Two and three-foot-high drifts,
which tied up transportation and
kept many out of town visitors close
to their down town hotels, caused a
drop in opening day attendance that
threatened briefly to force an exten-
sion of the show.

The storm abated at the end of the
first day, and attendance soared. At
an Exhibitor’s Committee meeting
on Tues, March 20th, a recom-
mendation that the show be ex-
tended an extra day was voted
down. It was pointed out that
despite the poor weather, attendance
on the opening day was off only 209,

In the electiens for new officers of
the Exhibitors’ Committee, Frank
Marble, vice-pres. for sales of Boon-
ton Radio. was elected chairman.

Announced concurrently with the
opening of the show was the new
merger of Airborne Instruments Lab.
and Compagnie Generale de Tele-
gravhie Sans Fil (C.S.F.) of France
to form Intercontinental Electronics
Corp. Ownership of the new cor-
poration is also shared by American
Research and Development Corp., ‘ —
Banque de Paris et de Pays Bas and - -0 e =
J. P. Morgan & Co. New tubes using 12 v. plate supply were in- Printed cirevits, in all shapes and sizes,

Hughes exhibit featured the USAF GAR-1 Fal. Budd-Stanley & Co. featured microwave diplex-
con air-to-gir radar-guided supersonic missile ers and multiplexers made in 1-piece castings

; ; 2 AN3 T -Sol f uto radio production were seen at Insulated Cirevit's exhibit
Highpoint of the week’s activities froduced by Tung-Sol for auto radio p
was a panel discussion by a group American  Electronics’  unique  slip-ring-less 2600 ckt completely shi.elded unull':lg tomputer
of four scientists from the Naval Re- alternator uses rotating skewed pole pieces patch panel seen at Aircraft Marine Products

search Lab on the aims and problems
of Project Vanguard, the earth satel-
lite program. An SRO crowd at-
tended the meeting at the Waldorf-
Astoria Hotel and heard a descrip-
tion of the launching procedure and
the vproblems that will be faced in
tracking the satellite as it revolves
around the earth, and the radio tele-
metering equipment that will be em-
ployed to transmit the atmospheric
and cosmic ray information picked
up by the satellite.
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RAYTHEON

KTR SERIES

TV MICROWAVE LINKS
FOR RACK MOUNTING

To meet your need for permanent TV relay
installations, Raytheon now provides its famous
KTR series links for fixed as well as portable use.
Retaining all of their fine performance features,
the KTR-100 and KTR-1000 (100 mw and one
watt) arc now available rack mounted for the
6000 and 7000 mc bands.

A new accessory system offers remote control
of important transmitter and receiver functions
and also includes an alarm circuit. Both rack-
mounted and portable units can be operated with
waveguide extensions. A ferrite isolator elimi-
nates long-line effects, thus permitting indoor
operation and maintenance of the entire equip-
ment, with the antenna system separated from
the radio equipment by as much as 100 feet.

e

-

In nearly 200 television stations”, Raytheon
KTR links provide monochrome or color with
simultaneous program audio transmission at low-
est cost with greatest reliability. With the addi-
tien of rack mounted units, Raytheon now serves
you with the most complete line in the industry.

PORTABLE KTR UNITS
FOR REMOTE PICK-UPS

The ultimate in simplicity and
portability, Raytheon KTR equip-

" ment for porlable use consists of
only four compact units with a
total weight of 162 lbs. Portable
units are available for all bands —
color or mono-

chrome with au-

dio channel—ii
desired.
“Names on request.

For complete information, please write Dept. 6120.

Excellence in Electronics

S

RAYTHEON MANUFACTURING COMPANY

A-3012
Equipment Marketing Department, Waltham 54, Mass.
See Raytheon's exhibit at Booth 10, NARTB Show
TELE-TECH & ELECTRONIC INDUSTRIES * April 1956 For product information, use inquiry card on last poge. 131
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New Products Seen At The IRE Show

Components and equipment
intfroduced for the first fime
at the Instifute of

Radio Engineer's Show

in New York City, N. Y.

76—Magnetics, Ine, !
Tape wound core with improved alumi-
num core box enabling cores to with-
stand temps. of at least 450° F'.

77—Industrial Test Equipment Co.
Automatic Hi-Pot Tester Model A, for
production testing of slip rings, com-
mutators, synchros, transformers, etc.

78—R. W. Cramer Company

Time Delay Relays capable of main-
taining repeat accuracy within + 25%
of full scale.

79—General Electric Company

Plastic laminate for automatic produc-
tion of electronic equipment utilizing
printed circuits.

80—Donner Scientific Company
Model 1200 Sine Wave Generator. Gen-
erating pure sinusoids from 1 ¢ps to 1
mec in 6 decade ranges.

81—Philco Corporation

M-1, alloy junction, transistor. Low
power p-n-p device composed of ger-
manium and indium, designed for hear-
ing aids.

82—Superior Tube Company

Narrow neck disc cathode with diam-
eter of ceramic disc 365 in. == .005 in.
Outer diam. of tube is 121 in, * .001 in.

83—Westinghouse Electric Corp.

Silicon rectifier capable of handling
several kw. of power. New diodes have
typical forward voltage drop of 0.7 v. at
8 a,, and cell temp of 190° C.

84—Barry Controls Inc.

Shock and vibration isolators and new
mounting bases designed for improved
reliability protection in jets.

85—Burroughs Corporation

High Frequency Pulse Generator
#1050. Output is % sine wave pulse
with adjustable width from .03 to .07
usec.

86—Tech-Master Corp.

Hi-Fi FM tuner, with automatic fre-
quency control and temperature com-
pensation of oscillator circuit.

87—Land-Air, Inec.

Subminiature AM and FM receivers in-
dividually constructed as three compact
modules.

(Continued on page 157)
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Senior Positions for

Electronics Engineers

Advanced Electronics Systems Staff expands at Lockheed

An important expansion in the Advanced Electronics
Systems Staff has created new positions for senior engi-
neers in a wide range of fields.

To the career-minded engineer, three aspects of the work

1) Assignments cover virtually every type of aircraft
and weapons system; 2) personal initiative is welcomed
and encouraged under the Staff’s philosophy of opera-
tion; 3) the Staff is undergoing continuous expansion

are significant:

because of the growing importance of its work.

Senior positions are open in the following fields:

RADAR

Duties involve developing requirements
and specifications after extensive
analysis for various radar, display and
data handling systems. Monitoring
developmental programs is also an
important aspect of this position.

FIRE CONTROL
Duties involve developing requirements
of airborne fighter-to-fighter and
fighter-to-bomber fire control systems
and monitoring programs leading to

actual systems to meet the requirements.

Strong experience in computer
techniques is required.

NAVIGATION
Duties involve developing requirements
for advanced, self-contained, high
accuracy doppler and inertial systems
and implementing programs to obtain
these systems. Extensive experience
in airborne navigational systems
is required.

ANTENNA DESIGN
Duties involve developing requirements
for communication navigation and
radar antenna systems and participating
in design of the systems. Most of the
development work in this field is
performed at Lockheed Laboratories.

COUNTERMEASURES
Duties involve developing requirements
and monitoring programs for
advanced electronic countermeasure
systems, including receivers,
analyzers and jammers.

COMMUNICATIONS
Duties involve developing long-range
communication and data link systems,
studying meteorological and
atmospheric features and guiding
antenna design.

TO ENGINEERS ATTENDING

THE I.R.E. CONVENTION

electronic systems work on diversified projects are invited
to write E. W. Des Lauriers, Dept. EE-29-4.

Engineers atiending the I.R.E. convention are invited to
contact Lockheed representatives at the convention hotel,
PLaza 3-9944 or PLaza 3-9945.

Moving Allowances—Generous travel and moving allow-
ances enable you and your family to move to Southern

Please include your home phone number.

LOCKHEED

AIRCRAFT CORPORATION

California at little or no expense.

Scientists and engincers interested in performing advanced

RADAR SEARCH PLLANE

Assignments for senior engineers
are on advanced models
of this type of aircraft,
fighter interceptors and
A.S8.W. patro! bombers.
"\_ 4

California Division

sursank CALIFORNIA
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New Electronic Components

SELENIUM RECTIFIER

A new selenium TV rectifier series
utilizing a new concept in surface con-
tact while retaining the reliable “center
support” construction used since the
inception of selenium rectifiers, has

been announced. This new type of con-
struction, called “AirKore,” features a
unique open-spaced 6 contact spring
which provides greater contact area and
a uniform temperature rise across the
surface of the rectifier plate. The design
permits optimum circulation of air
around the plates, through the core and
spring itself. Product Information Dept.,
Intcrnational Rectificy Corp., EI Sc-
gundo, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 4-24)

CERAMIC MAGNETS

Low cost, ceramic permanent magnet
material combines adequate energy
product with high coercive force, low
residual induction, and exceptional re-
sistance to demagnetization. Known as
Stackpole Ceramagnet permanent mag-
nets, units retain their energy when
used without “keepers” or under other
closed-circuit conditions, and in the
presence of strong opposing fields.
Electrical resistivity is 6x10° ohms/em
cube. Made of non-critical, barium and

-~

&

iron oxides, the new permanent mag-
nets are classified among the hard mag-
netic materials. They weigh 4.85
gms/em?. Electronic Components Div.,
Stackpole Carbon Co., St. Marys, Pa.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 4-104)

S

\

134

TRANSFORMERS

Deci-Ouncer Transformers (DOTs
for short) are miniature units (.03 cu. in.
in volume)} which will operate at 100
times the power level of similar sized
units of conventional structure with the

same distortion level. They have 30%
greater efficiency than conventional
transformers, are sealed hermetic for
max. life, and have excellent frequency
response. Eight standard DOT types
cover virtually every application at 100
mw level. It is down only 1 db at 200
cycles. It has winding resistance of 850
and 125 ohms. United Transformer Co.,
150 Varick St, New York 13, N. Y,
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-17)

ATOMIC BATTERY

A single cell atomic battery which is
smaller than 1% v. flashlight battery,
converts nuclear energy directly into
electricity through a special, solid di-
electric. The ATBEE delivers 17,000 v.
per cell with a max. current of one
millimicroampere. It measures 1 in. in
diameter, 133 inches in height and
weighs 5 oz. Models F-10 and F-50,
consist of a 2 or a 10 mMc strontium-90
source of beta particles, an electrode
which collects these beta particles, and

T

TSR R U )

[

7
i

@™

TR

a solid insulator which allows penetra-
tion of the high speed beta particles
but prohibits any reverse flow of low
energy particles. Radiation Research
Corp,, 140 E. 59th St. New York City.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 4-107)

VARIABLE INDUCTOR

The inductance range of new variable
inductor for use in low-frequency tun-
ing applications has been extended to
1000 henries and higher. A tuning

variation of *10% of the nominal in-

ductance is achieved by use of the
Adjustoroid principle. Units are her-
metically sealed and meet the require-
ments of MIL-T-27 specifications. The
total inductance range is achieved
within one turn of adjusting knob.
Case size is only 1 9/32 in. diameter by
2 in. length. A simple screwdriver ad-
justment varies the inductance. Burnell
& Co., Inc., 45 Warburton Avce,, Yonkers,
N. Y. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-105)

SEALED SWITCH

Complete protection against water,
dust, chemicals and explosion; long
life, up to one million cycles under rated
load; precise calibration; versatility and
high capacity in small size, are among
the advantages claimed for a new snap-
action, sealed switch. Inherent in the
design of the flat-stamped “W” element
is automatic stressing and calibration
when it is fixed to its mounting base.
The absence of knife edges or rolling

springs assures consistent “on” and

“off” points throughout the life of the
switch. Other advantages include wide
stress distribution, also wide contact
gap. Electra Manufacturing Co., 4051
B'way, Kansas City, Mo. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
forr 4-106)

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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seleniurwmm
ILOW rectifiers

designed

SO porileZ,

Four output ratings from 65 to 150 milliamps, and TERMINAL TYPES

a choice of three terminal styles, are now avail-
able from Federal to meet your printed circuit

TYPE DESCRIPTION DETAIL DRAWING

requirements. . . Square Tipped — for light- A
The new terminal designs cut your assembly a gauge printed circuit boards =
" . B . /i o
and soldering costs . .. permit rapid automatic or vp 1o 1/18" thick. 5 \

manual insertion into printed circuit boards.
Terminal shoulder stops keep the rectifier plates

off the board. Result: rectifier cooling is im- Snap-ln—for 1/16" printed

proved and extra board area is freed for additional b circuit boards subject to

printing!

And, as with all Federal selenium rectifiers, you
can count on their long life, high output voltage,

- 2=

vibration or inversion. Termi-
nals lock rectifier in place,

- ol-
?tg
f

=

low temperature rise, excellent humidity resist- | T:‘”"‘*"-“L maximum ease | o:'\ t"'
of insertion in heavy-gouge ¢ —x— 020
ance, and UL acceptance. c printed circuit boards up T
to 14" thick. 3
%
FEDERAL PRINTED CIRCUIT RECTIFIERS
FTR No. 12466 1279 1265 - 1308 1444 1357 1297 1445 1400 1383 1494 1495
DC Ovtput ma {maximum) 65 65 65 65 65 75 75 75 100 100 100 150
AC Input V {rms maximum) 130 130 130 130 130 130 130 130 130 130 130 130 4
Terminal Type A B A B c A B C A B B B |

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

For more information on Federal Printed Circuit Rectifiers
phone NUtley 2-3600, or write Dept. F-966A.

Federal printed circuit rectifiers can be designed for your
application in ratings up to 195 volts AC and 600 milliamps DC

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

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

For product infermation, use inquiry cord on lost page. 135
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buyers with the

Published Annually in the
JUNE issue of

TELE-TECH
& Electronic Industries

' © Established storehouse of vital data and
Audited Circulation sources for top engineers in the electronic
° industry.

Lists over 4,000
manufacturers

°
over 2,000 product ¢ No other information source can match this
categories | . '
directory, nor is any as convenient or prac-
tical to use.

® Most complete and accurate, brought up to
date each year.

Directory feaiures include: Because It Is so carefully designed for maximum usefulness,
PRODUCT FINDING INDEX the “"ELECTRONIC INDUSTRIES DIRECTORY'" gives maximum
PRODUCT LISTINGS (These two sections save effectiveness to the advertlser of electronic products. It Is.
time by listing thousands of products with the most comprehensive and practical directory in the elec-

symbols for each, followed by manvfacturers’

names, addresses and symbols showing types tronic engineering fleld. It helps your selllng becouse 1t Is

of products they make.) referred to constantly by TELE-TECH's 27,000 readers,
BRAND & TRADE NAME INDEX including the men with responsibllity for inltloting projects,
DIRECTORY OF CONSULTING ENGINEERS specifying and purchasing products like yours. Top engineer-
DIRECTORY OF ENGINEERING SOCIETIES Ing personnel, purchasing agents, etc. keep the June Directory
DIRECTORY OF ELECTRONIC DISTRIBUTORS Issue at hand from one year to the next. Your ad, therefore,
DIRECTORY OF ELECTRONIC REPRESENTATIVES Is your assurance of being on hand when they are ready
ALPHABETICAL LIST OF MANUFACTURERS to buyl

“THE MAGAZINE ENGINEERS READ FIRST!”
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qUSTry’s mosr intfluenfia

directory used the year 'round!

CUT COSTS, SPEED UP SALES CONTACTS
With the exclusive LOCALIZER INDEX!

How it works for you!

Pald Localizer Listings localize your selling. This Is a sales--

bullding, cost cutting feature because It provides quick
and direct contact between local buyer and seller—
between the purchaser and the manufacturer's branch
office or local representative. Localizer ads cut down
on correspondence, phone calls, and red tape, increase
Inquirles, speed service to customer, for everyone who
takes advantage of them.

How to advertise with Localizer Listings

Immedlately under your firm name, listed free in elther
the. Alphabetical List of Manufacturers, Distributors, or
Representatives, you can purchase space at the low cost
of $30 for the first inch, $25 for each additional Inch, to
include the Items of information shown. in the sample listings
at the right. Note how convenient and important they are.
Note too, how easily the buyer can locate the local office
or Rep nearest hlin. Manufacturers may also use space in
the Directory of Dlistributors to show at the end of each
state their distributors in that state.

Get maximum sales impact

Display advertisfing coupled with your Localizer Listings
Is the surest way to achleve maximum product dentifica-
tion among the greatest number of buyers in the $8 bil-
llon electronlc market. The ELECTRONIC INDUSTRIES
DIRECTORY keeps your product on display so It will be
seen and purchased—all year ‘'round!

FREE ALPHABETICAL
LISTINGS

In the alphabetical [ndex of
4,000 manufacturers listings
are free to all electronic
manvfacturers.

EXECUTIVE & SALES
PERSONNEL

Listings for manufacturers’
execvtive and sales personnel
may be followed by brand
names, list of products,
branch er regional offices.
These are paid listings.

REPRESENTATIVES

Alphabetical arrangement of
tities in Lotaliter section
mokes it easy for buyers to
find lotal representatives.
These are paid listings.

LOCALIZER LISTINGS
FOR DISTRIBUTORS
AND REPRESENTATIVES

EXECUTIVE & SALES
PERSONNMEL

Names may be listed here to
quicken sales conladts.

LINES CARRIED

May be listed here to show
the -availabllity of certain
bronds ar types of products.

AREA SERVED

May be defined in order to
reach and serve more outlets
in this expanding fisld.

MAKE YOUR SPACE RESERVATIONS—NOW!

TELE-TECH

& Electronic Industries

Dover PubMcations 1780 Bdwy New Yark HY

Dow Corning Corp Mldland Mlch
Dow-Key Co Warren Minn
Downing Crystal 191 Shaffér Ave Westminster Md
D & R Ltd 402 E Gutlerrez Santa Barbara Callf
Drake Co R L 18 E Central Ave Miamisburg Ohio
Drake Electrlc Works 3656 Llncoln Chlcago 13 IIf
Drake Mfg 1713 W Hubbard St Chicago 22 11
Telephone CHesapeake 3-4442
General Manager—H Ken Foute
Director of Soles—Verne E Smith
Chiet Sales Engincer—Harry Wasielo
Praducts
Dial light sockels—miniature lamp assembl
signal lighls—jewels
Repros&ntatives
Atlanta &-R—Henry W Burwell Co Inc 1133 |
Deleon Ave N W Elgin 7517 Covers Alc
Ga-Miss-NC-5C-Tenn
Boston 18-R—Gerber Sates Co 48 Pearl St 8roc
46 Mass 8Eacon 2-2425
Detroit Mich—Grant Shaffer Co 14241 Fenkell
8Roadway 3-5396 Covers Mich
ft Wayne 5.R—Walter W Bieberith.- 2817
Dr KEnmorc 2928 Covers Ind
Kansas City 2 Mo-R—Mye(s:-Young-Forristal Ing
Main St JEferson 7221 Covers Kansas-Mi:
Cleveland O-R—The Goary Sales Company 1

Henry Rd
Los Angeles 5-R—Radio Samgats Soles Co 150
Mill Ss g
] ORK. Cont’d .
Sanford Elect 157 Chambers D! 9.0550

Slate & Co 2755 webster LU 4-0613
Stan-Burn Radio 1697 Broadway CO 5-8138
Sun Madio 122 Duane BA 7.1840
Swperfor Radie & TY 800 W 20 CH 7-1234
President—Nothaniel K Herber?
Vice Pres 8 Gen Mgr—Dovid Horns
Vice Pres c<hg Soles—John M Meyer
Controller—Stonley. S Jones
Credit Mgt—Michael Hoggerty
Chiet Counterman—Wm Bulldck
worehoute Mgr—Jomes QO Smith
Principol Lines Cortied
Amphenol o Astalic + Alley + Belden + Copé
C85.Hylren = Centroleb « Coenell-Dubilier o
ereody = Genesol Electric « HMollicroliers o
Jensen * JFD « Kestesr « Litrelluse « Mollc
Maico * Ment o Notionol Union « Radh
RCA tubes e« Recoton « Regency * She
Sempion * Sprogue o Taco +« Ward « Web:
Weller,
Area Sreved
Theough its store ond. warehouse in New York
perior Radio serves TV-electronic cuttomers i
ports of. the country. When you get it Trow
perior,”” your selection v focilitoted ond
setvice expedited by o comprehentive cotalog 1
ing the mojor tiner hondled.

AN INEXPENSIVE SALES PUNCI

Localizer Llisting Ads are avalil
able by the inch—first inch $3(
each additional inch or fractiol
thoreof, $25.

480 Lexington Ave., N. Y. 17 « PlLaza 9-7880

Chicago: 201 N. Wells Street - Randolph 6-9225
Los Angeles: Chris Dunkle & Assoc., 3257 V. Sixth Street = DUnkirk 7-6149
San Francisco: Chris Dunkle & Assoc., 3077 Turk Street * EXbrook 2-0377
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New Plant Equipment

OPTICAL-TYPE ANALOG

The Baldwin Piano Company is now
manufacturing 13-digit and 16-digit
optical angular position encoders of
high accuracy, small size, light weight,
and rugged construction which repre-

sent an innovation in precision analog
to digital conversion. The 16-digit en-
coder, weighs 9 lbs., 2.88 oz. The high-
precision 16-digit eyclic binary code
disk is of glass, on which the binary
code pattern is applied photographi-
cally. The encoder functions with an ac-
curacy of =10 sec. of arc. Encoder
Division, The Baldwin Piano Company,
1835 Gilbert Ave., Cincinnati 2, Ohio
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-97)

POWER SUPPLY

This photomultiplier power supply
provides better than 0.1% line and lead
regulation without the use of a chopper
or a standard-cell reference. Long-term
stability is better than that required for
most applications, and ripple is less than
1 part in 50,000. The output voltage
provided can be any 200-volt range
from 1000 to 2000 volts de. OQutput cur-
rent rating is 5 ma. Stability and regu-
lation are achieved through the use of a

s

heavily-pre-loaded, high-gain regulator
operating from a relatively “stiff’ recti-
fier. Reference tube is operated in a
selected constant region NJE Corp., 345
Carnegie Ave., Kenilworth, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 4-82)

138 For product information, use inquiry card on last page.

ULTRASONIC CLEANING
EQUIPMENT !

Hermetically sealed ultrasonic power *
transducers and improved generators
operating at 40 ke make it possible to
apply ultrasonic energy to metal clean-

ing applications. The transducers can
also be used for other processes in
liquids which benefit from ultrasonic
energy, such as quenching, plating,
pickling, descaling, and dyeing. Gener-
ator-transducer combinations are avail-
able, with radiating areas of 30 sq. in.
to 8 sq. ft. Cost of the complete equip-
ment ranges from $23.00 per sq. in. o
radiating surface down to $14.00 per
sq. in. Branson Ultrasonic Co., 1%4
Richmond Hill Ave., Stamford, Conn.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-92)

b

STRIP CHART MARKER

The RI-3 IDENTICHART permits the
remote selection of numbers or letter
to be printed on strip charts. The print]
wheel on the unit can have 8, 10,12, 1
or 24 positions, with the position being
selected from a remote point, the
caused to print for the purpose of iden-
tifying events on the recorder chart.
The unit does not interfere with or oh-

scure the recording procedure. It can?
be made to operate on any ac or dc')
voltage from 24 to 110 v. Other models |
are available for printing time, serial
numbers, ete. Royson Engineering Co.,
Hatboro, Pa. TELE-TECH & ELEC- !

TRONIC INDUSTRIES (Ask for 4-83)

www americanradiohistorv com

ROTARY CABLE STRIPPER

Model S-1 Rotary Stripper for coax
cables and other non-metallic tubing
up to ¥% in. diameter. The B-T Stripper
is machined from heavy gauge steel and
employs a standard single edge razor

e —. asrwerTete

blade for the cutting action. Depih of
cut and degree of spring tension may
be varied thru simple adjustments. A
measuring scale on the unit assures that
the correct amount of insulation and
braid is removed. Blonder-Tongue's
compact Cable Stripper lists for $3.75.
Blonder-Tongue Laboratories, Inc., 526-
536 North Ave., Westficld, N.J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 4-62)

PRESTRIPPING HEATER

This highly efficient pre-stripping
heater designed to facilitate the strip-
ping of plastic and other types of in-
sulated wire by heating only that sec-
tion of the insulation which is to be
stripped, is priced at $129. F.O.B. fac-
tory. It functions through effecting an
expansion of the insulation, which
causes the wire to strip freely and ren-
ders uncritical the adjustment of the
stripping and cutting blade. Full ad-

justment, for various lengths of wire,
is made possible by a thumb screw
locked rider on a calibrated scale. Stak-
white Company, Tyler Park Station,
Box (34, North Bergen, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 4-87)

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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New Products

MICROPHONE SYSTEM

The M-14 is a scientific instrument
designed to measure sound pressure be-
yond the dynamic range of normal
commercial microphones. It has been
applied to the measurement of high ex-
plosive blasts, drop forges, horns and
sirens, and the analysis of noise char-
acteristics of jets and missiles. Because
of its compact size, % in. diam., 3 in.
long, it can be mounted inside heating
and ventilating systems, on the trucks
of railroad cars, or flush with the skin
on airplanes for wind turbulence meas-
urement above speeds of Mach 1. Micro-
phone base contains printed circuitry
for maximum shock resistance. Altec
Lansing Corp., Dept. TT-1, 9356 Santa
Monica Blvd., Beverly Hills, Calif.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-35)

HAND-SIZE MICROPHONE

A new hand-size, broadcast quality,
microphone with a built-in transformer
to give high impedance required in hi-fi
equipment, has been developed by
American Microphone Co. The micro-
phone has a frequency range of 40 to
15,000 cycles, weighs 6 ozs., and meas-
ures 43 in. It is the first such instru-
ment to be equipped with the new
Cannon XLR “quiet” connector, which
eliminates clicks and crackles when the
microphone is carried. D-300 Series
microphones are also available in 50 or
250 ohms impedance. Elgin National
Waich Co., Elgin. Ill. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-40)

PULSE POWER CALIBRATOR

New method for measuring the power
of radio frequency pulses invelves, es-
sentially, a notch-wattmeter display,
but all reliance upon a precalibrated
condition is eliminated; a comparison
scheme free of error caused by changes
in voltage gain, input voltage fluctua-
tions, paralax, or electronic instability
about an operating point is provided
with comparison circuits and bridge
circuits energized by r-I power of the
same frequency as the signal to be
measured. Technical characteristics of
the PCX-1— Frequency range, 925 to
1225 mc; Accuracy, = 0.5 dbm; Power
input range, —10 dbm to + 63 dbm;
Input pulse width range, 0.5 to 10 usecs;
Input impedance, 53.5 ohms; Notch
width, 15 psec.; Trigger output Ampli-
tude, 10v 50 ohms or 50v 500 ohms;
Pulse recurrence frequency, 100-2000
pps; Sweep durations, 200 usecs. (long),
20 psecs. (nominal) (short); Power,
Input voltage 115v =+ 10%, line fre-
quency 453 to 66 cycles. General Com-
munication Co., 681 Beacon St., Boston
15, Mass. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-129)

@ Photegraphic Equipment Resistor @ Ring Resistor for Speed Control Device

used in Photo-Flash Circuits

o

@ Bleeder Re_’i"‘é’ Ll @ Resistor for Electric Clock
Power-Line Capaciters -

- =
1

. ol !
@ Strain-Gage Resistor for
Detecting Strainin Airplane
Wings and Propellers

@ Heot Anticipator Resistor for
Wall Thermostat

l‘i @ Voliage Dividers for

TV Sets with Special Coating
@ Resistor for Aircraft Magneto to Prevent Corona Discharge

B gt

@ Gasoline Gage Resistor ! )
@ Special and Standard Case lgnition

TEED Noise Suppressors

@ Film Resistors for =
Avtomatic Light Dimmers
L 1§ 4

@ Resistance Rings, Pins, and Plugs for Lightning Arresters
and other Indusirial Applications

]
S

Whether your problem is one of current procurement or of
future design, you will find ERIE a quality source of supply
for custom resistance products.

For 28 years Erie Resistor Corporation has been designing
and manufacturing highest quality resistance products.
That experience is at the service of every manufacturer
needing individual design and application to meet product
requirements. The illustrations show a few of many custom
resistance components manufactured by ERIE.

Submit blueprints and specifications of your current
designs for quotations, or let ERIE assist you in designing
new custom resistance and other electronic components.

ERIE ELECTRONICS DIVISION
e ERIE RESISTOR CORPORATION

@ Subsoc :

| HOLLY SPRINGE, MISSISEIPPI DN, TNGLAND # TRENTON, GHTARIO
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0.1 WATT MICROWAYVE LINK
DESIGNED FOR COLOR

LAMBDA

a companion to the nationally recognized
1.0 watt Lambda link...

and is

convertible
to 1.0 watt

B5.9~7.2 kmc service; available with program channel.
SEE THEM BOTH AT NARTB [

call or write/LAMBDA PACIFIC ENGINEERING, INC.
the leading western manufacturer of/MICROWAVE LINKS

P. 0. Box 70, Van Nuys, California » STanley 7-0779 s STate 6-1801 |

140 For product information, use inquiry cord on last page. TELE-TECH
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New Products

TAPE RECORDERS

New 1956 walkie tape recorders in-
clude one model, The Duplex, with a
built-in loudspeaker for reproduction
to room-size audiences. A subminia-
ture Lasic amplifier and transistorized

bias oscillator make possible this ad-
vance without sacrificing battery life.
Another model, Triplex, incorporates
the addition of a VU meter and 600
ohm zero level output for line feeding.
An economy model, the Simplex, con-
sists of the basic recorder-reproducer
without loudspeaker. Broadcast Equip-
ment Specialties Corp.,, P.0. Box 149,
Beacon, N.Y. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 4-131)

PERSPECTIVE CONTROL

For TV production, the Tewe-Motive-
finder permits visualization and control
of the picture and perspective. It al-
ways provides the constant and correct
proportions in accord and with the
corresponding focal length of the cam-
era lens used. Even before focusing
the camera, it is possible to determine:
the most suitable foeal length to be
applied, the proper eamera position for

e

-

specific focal length, the necessary
focal length for any given distance.
It is priced at $39.50 including metal
neck chain and leather case. Ponder &
Best, 814 N. Cole Ave., Hellywood, Calii.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-134)

& ELECTRONIC INDUSTRIES * April 1956
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The union of two grcat names, Chilton, and TELE-
TECH & ELECTRONIC INDUSTRIES marks the
beginning of a ncw and iinportant dimension for this
outstanding publication in the electronic field. As a
result of this change in publishing affiliation (effec-
tive with the March issue), the vast publishing re-
sources and facilitics of the Chilton Company will
extend many added benefits to advertisers and their
agencies, as well as the top engineering personnel
who rcecive and read TELE-TECH & ELECTRONIC
INDUSTRIES regularly.

The Chilton Company is continually expanding its
publishing activities. With the recent purchase of
three publications, it now boasts a roster of fifteen
publications (in diversified fields) which have con-
tributed to the technological and business advance-
ment of our country. In addition to TELE-TECH
& ELECTRONIC INDUSTRIES, several other Chil-
ton publications cover industries in which electronics
is playing a bigger and bigger role. “‘Automotive
Industries,” for example, covers a $14 billion market
for parts and materials, including more and more
elcctronic equipment which is being employed by
the industry. “Iron Age,” one of Chilton’s oldest and
most renown publications, reaches metalworking
executives who buy equipment and materials at all
stages. Here, 100, the role of electronics is coming to
the fore. The same holds true in the field of optics
which is becoming more integrated and inter-related
with the electronic industry through the use of tele-
vision in the field of electron optics. Chilton covers
this field with “The Optical Journal and Review of
Optometry.”

Editorial meetings consisting of shop talk between
the large staffs of these and other Chilton publica-
tions will facilitate the interchange of ideas and in-

CHILTON COMPANY

enters electronic publishing

through purchase of

TELE-TECH &

. . publication gains vast new dimension.

valuable technical information on new and diversified
applications of electronics in design, engincering and
manufacturing in many different ficlds. The dissemi-
nation of this information through the pages of
TELE-TECHI & ELECTRONIC INDUSTRIES will
be of tremendous value to every enginecr reader,
manufacturer and advertiser. For it wiil enable them
to continue their progress by keeping abrcast of
rapid developments in their field and others as well.
Yes, Chilton Company’s vast resources of capital and
personnel will help strengthien the editorial quality
and depth which has made TELE.TECH & ELEC-
TRONIC INDUSTRIES a leading force in the elec-
tronic industries.

The publication headquarters will be continued in
New York City, at the same location, and the pres-
ent organization will be maintained. Messrs. Clem-
ents and Caldwell continue as publishers; Oshahr,
Editor; Reed, General Sales Manager.

Chilton Company, with headquarters in Philadelphia,
has one of the largest and most modern printing
plants in the country. Beginning with the May issue,
TELE-TECH & ELECTRONIC INDUSTRIES will be
printed in Philadelphia. It is expected that this trans-
fer of the printing operation will effect many econ-
omies and efficiencies whieh will benefit advertisers.
At the same time, the magazine’s high quality of
printing will be maintained.

All readers can be certain that the Chilton Company
brings to TELE-TECH & ELECTRONIC INDUS-
TRIES the publishing forces and know-how which
spell editorial quality and accomplishments which
will continue to make it the leading editorial force
in the electronie_industries. Advertisers can expcet

an even more alert, interested audience for their
sales messages.

TELE-TECH &

ELECTRONIC

INDUSTRIES

A Chilten Publication

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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SELENIUM RECTIFIERS
__fitterl to your application

SPECIALLY DESIGNED COMBINATIONS of standard UNION selenium
rectifier cells range in size from 14” to %4” diameter rated from
2.5 to 40.0 milliamperes per cell on a single-phase full-wave
bridge basis.

”SELENIUM SLIMS” in five ratings rang- POWER RECTIFIERS with solid stack as-

ing from 1.25 to 20.0 milliamperes and sembly range in size from 1” x 1” to

maximum pezak inverse voltages from 5" x 6” and with convection cooling

36 to 9360 with condenser input filter. are rated from .80 to 10.0 amperes per

f/wailable in diameters from %" to cell on a single-phase full-wave bridge
A", basis.

Our engineers can help you in designing the best
rectifier for your applications. Write for catalog.

GENERAL APPARATUS SALES

UNION SWITCH & SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18 x PENNSYLVANIA

Cues for
BROADCASTERS

{Continued from page 96)

simple changes were made to gate
the r-f from the back porch. Since
the steps are turned off for this, we
changed the step amplitude control
(R122) to a type that would take a
SPDT snap switch. When the step

V7A
ISOLATION
AMP

PARTS

Modification to gate r-f from back porch

amplitude control is advanced, the
checker operates as before. This
switch serves to feed pin 2(V7A)
with the usual pulse or one taken
from the blanking circuit. The modi-
fication is shown in Fig. 2B.

Now, with the step amplitude off,
the output of the linearity checker is
shown in 1lc as opposed to 1b. The

L3-33-i10ph

L4-105-200uh
8200 N

Changes made to approach a flat response

r-f is gated out for the entire blank-
ing period and the signal will pass
readily through the video system.
Since the linearity checker was
not designed to have a flat response
(Continued on page 144)
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Special TV Tower
designed by BLAW-KNOX

houses automatic elevator

When WWIJ-TV, Detroit, wanted an automatic
elevator in their new tower, Blaw-Knox went to
work on the design of the tower . . . in close co-
operation with the manufacturers of both the ele-
vator and the control svstem.

@ AR S R

The result is this tremendous triangular
tower . . . 14 feet on each side, 1063 feet high
and weighing 265 tons . . . with special struc-
tural features to rigidly support both the 102
foot antenna and the automatic elevator.

Ready accessibility to any part of the tower
up to the 980 foot level is provided by special
design, completely enclosed automatic elevator.
It can be stopped by the operator at any level
by means of low frequency inductive carrier
control. In addition an auxiliary pushbutton
station, located at the lower landing, permits
manual control at that point. The two controls
are interlocked so that only one can be operated
at a time. A telephone provides ground-to-car
communication.

The advanced design and fabrication of this
tower for WWJ-TV typifies the kind of service
which Blaw-Knox offers vou . . . to meet your
specific requirements.

For more complete information on all types
of Blaw-Knox Antenna Towers, write or phone
for vour copy of Bulletin No. 2417. Or send us
vour inquiry for prompt service, specifyving
height of tower and type of antenna.

BLAW-KNOX COMPANY

BLAW-KNOX EQUIPMENT DIVISION
PITTSBURGH 38, PENNSYLVANIA

Elevator-Marshall Elevator Company, Pittsburgh, Pa.
Control system-—Union Switch & Signal Division of
Westinghouse Air Brake Company, Wilmerding, Pa.

ANTENNA TOWERS

Guyed and self-supporting — for AM « FM
TV - microwave « communications - radar

mericanradiohistorv com
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TN EESTI ERTYI FTTTIATY:

FOR AUTOMATIC
PORTRAYAL

5 POUNDS
o

ANOTHER EXAMPLE DF_%IHM PIONEERING . ..

The Waterman PANELSCOPE is a custom—built cathode ray tube
oscilloscope, with simplified operation, and yet available at a low price.
The PANELSCOPE concept provides for the following:

e MINIAT_URIZATION — Panel space required is only 5%” x 5.3/16"
— depth is 10" and the weight is less than 5 lbs. The PANELSCOPE
can be installed in practically any equipnient — mobile or stationary
air, sea, or land — military or commenrcial,

° SIM_PLICITY OF OPERATION — Twist of a single rotary switch
provides a synchronized pattern of desired incoming signal (up to 11
circuits) against proper linear time base. This is ideal for monitoring
and trouble shooting, as it removes the need of fiddling with knobs as
it is done now on general purpose oscilloscopes, The static controls,
such as beam, focus, positioning, and graticule brightness are located
in tube escutcheon.

e CUSTOM DESIGN — A wide variety of — signal amplifiers with
response from de to megacycles and sensitivities from 5 millivolts —
synchronized or triggered linear time base generators from -cycle
(and lower if need be) to 2 microseconds — can be specified by you to
fit your needs for particular equipment.

¢ PARTIAL KIT FORM — The PANELSCOPE comes fully wired
and tested with chosen signal amplifier, linear time base generator and
attendant sync. amplifier. The desired signal attenuators, frequency
and amplitude determining components, and method of synchroniza-
tion can be installed either by us or by you.

¢ POWER REQUIREMENT — Less than 10 watts of line power for
built-in high voltage supply — The required B4- and heater current as
selected by your requirements. For those cases where B4 and heater
power is not available, auxiliary power pack can be supplied.

There is a place in your equipment for Waterman PANELSCOPE, a cus-
tom built oscilloscope at production prices, although vour needs may be but
one or two. May we have your requirements?

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF

PANELSCOPE"

§:4.C SAR PULSESCOPE®

5-5.C LAB PULSESCOPE*

$.11-A INDYSTRIAL POCKETSCOPE"
$-12.8 JANizred RAKSCOPE®

$-12.C SYSPEMS RAKSCOPE®
$.14.A HIGH GAIN POCKETSCOPE®
$.14.B WIDE BAND POCNETSCOPE®
$.14-C COMPUTER POCKETSCOPE®
§-15.A TWIN TUst POCKETSCOPE®
RAYONIC" Cothade Ray Tutesd

and Othes Associoted Equipmens

Y, m, REE"

/ i
WATERMAN PRODUCLTS
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Cues for Broadcasters
{Continued from page 142)

over the range of the video sweep
generator the following changes
were made to V27 RF amplifier to
approach a flat response. L3 and L4
were changed to variable types; R135
to 8K; R136 to 5600 and a new re-
sistor shunted across L4 (8200). See
Fig. 3. R134 affects the response
curve so we found it best to leave it
full on. Also be careful not to over-
load with the sweep generator. After
making the above changes to V27
we produced a test signal with a re-
sponse flat to 8 MC. This is good
enough for all practical purposes.
With this test signal the entire
video system can be checked for
frequency response in a few seconds.

Reducing WOW of
45 RPM Gates Spindle

LUIGI BIANCO, JR., Ch, Eng’r.
WADK, Newport, R.I.

OME users of the Gates C-B-4
desks will find that slippage be-
tween adapter and spindle causes

45 ADAPTER

L

Two slots are cu? in the 45 adapter

45’s to WOW and start slow. By
cutting two slots (A) in the 45 adap-
ter, and setting a small pin (B) into
the motor spindle to engage these
slots, both WOW and slow starts will
be eliminated.

NEW BOARD MEMBER

Wm. J. Barkley, v.p. and director of Rust Indus-

trial Co., Inc., has been elected to the board of
directors of Nuclear Corp. of Amerlca


www.americanradiohistory.com

Green Light For Toll TV
Seen Nearing Decision

The likelihood that subscription
TV will get at least a temporary
trial can be deduced from recent
statements by Federal Communica-
tion Commission members and other
parties interested in the problem.

FCC member Robert E, Lee came
out bluntly last month with the
statement, “Let’s try the system and
allow the public to decide.”

Such a solution would get the FCC
out of the rather uncomfortable po-
sition in which it presently finds it-
self. They would, in effect be simply
rubber-stamping the public’s reac-
tion.

Despite the heavy pressure from
subscription TV proponents, the
FCC has until now been reluctant
to permit this trial because it could
be construed as an abdication of its
functions. However, the arguments
for toll TV have now gained weight
with the results of a Tele-Census
survey recently conducted in Los
Angeles which showed that 65.9%
of the public would pay $1 for a
showing of a “first quality movie,
first run Broadway play or premium
sports event.”

24-Hr. TV Programming
Planned For Las Vegas

Television station KSHO-TV, Las
Vegas, Nev. plans to go to a full 24-
hr. telecasting schedule to fit what
station owner, Moritz Zenoff, calls
“the 'round-the-clock living of Las
Vegans.”

A contract has been signed by the
station with Kay Lab to furnish one
of the most unusual installations of
its kind in the country. The installa-
tion will consist of two complete
stations, including duplicate trans-
mitter, live, film studio and video
equipment. The two transmitters
which will be used alternately to
provide continuous 2-hr. operation
will be housed in the same room
with the console and film chain.

One operator, positioned at a spe-
cial console, will control two live
cameras, one film camera, three film
projectors, slide projector and all
audio equipment.

NARTB Publication

The third edition of a “Political
Broadcast Catechism” has been
completed by the legal department
of the National Association of Radio
and Television Broadcasters and is
being mailed this week to all mem-
ber stations. Included in the mate-
rial are the recent decisions made
by the FCC in the field of political
broadcasting.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

[P

%E N OF VISION
Apply your creative engineering

to research, development ;
C’ and design...

KEY TO YOUR SOLID SUCCESS AT

Admiral

[ These pasitions are tailor-made for highly imagina-
tive engineers who like problems of more than
average difficulty; assignmants that require a max-
imum of individual electronic creativeness.

A ool

b s

CURRENT OPENINGS INCLUDE:

RADAR AND PULSE SYSTEMS

Background of VHF-UHF development including circuitry design for air-borne and
ground equipment. long term development involves application of interesting new
techniques.

DEFLECTION CIRCUIT ENGINEERS

To do original work on the design and development of horizontal and vertical
deflection components and circuitry for both monochrome and color receivers.

PHYSICISTS—ENGINEERS

Experienced in measuring and evaluating reactor fields—neuvtron and gamme
measurements, calculation of effects of these fields on electronic components.

COMPONENT PARTS

Llong term projects on the design of television components with emphasis on en-
gineering contral of yokes, tuners and flyback transformers in production.

COMMUNICATION SYSTEMS

For design of complex systems. Familiarity with air-bome receivers ond trans-
mitters required. Knowledge of transistor theory and application to military equip-
ment an asset.

ENGINEERING WRITERS

Te organize, write and edit operating and maintenance manuals. Openings also
available for compiling technical dissertations used for government bid proposals.

RECENT GRADUATES OR EXPERIENCED MEN

This is an invitation to both of you to inquire about these and other oppor-
tunities.

Liberal salaries based on education, ability and experience. Paid life insurance
and hospitalization plus a retirement plan, liberal vocation policy and periodic
salary reviews are added benefits.

If you are interested in @ secure future, write and give full details to Mr. W. A,
Wecker, Personnel Division.

Admiral Corporatfion

23800 W. Cortland 5t. » Chicago 47, lllinois

For product information, use inquiry card on last poge. 145
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HOW 279 AIR-COOLING
SIMPLIFIES INSTALLATIONS OF
ONAN ELECTRIC PLANTS

Heated air expelled ouvtside
through single vent. Units
can be enclosed or “buried”

Air-cooled Onan Electric Plants can now
be installed in small, enclosed compart-
ments; in isolated or underground rooms;
or “buried”’ within a vehicle, far from the
outside air. Previously impossible or
difficult installations are now easy and
practical with Onan Vacu-Flo cooling.

This exclusive system is a factory-
equipped item, optional on any Onan
an--coglecijzlectnc plant. A qui]et,-‘r::lunmngci
ex_:p?!s it outside through o single du\.:f. ﬁ%ﬁg;lggPU%%eg(l)gl?nsgpg(l:ll'atgrosz'ilgléﬁe
Eliminates fumes; keeps room filled with enerator and over the engine . . . then
i Gl %XPELS heated air through a duct to
the outside.

The space required in a “buried” in-
stallation need be only a little larger
than what the unit itself requires. Air-
intake and vent openings plus an exhaust
line are all that are necessary.

On vehicles such as trailers, display
vans, fire and rescue trucks, and con-
cession wagons, Vacu-Flo coolmg makes
it possible to mount the Onan plant
anywhere in the body where space is
available. On pleasure and work boats,
Vacu-Flo cooling makes below-deck in-
stallations of air-cooled electric plants
practical ., ., . cooling efficiently and
quickly eliminating fumes from the area.

Onan Electric Plants with Vacu-Flo
cooling operate more quietly than blower-
cooled models . . . an important added
advantage in many installations.

VENTILATES INSTALLATION AREA
Yacu-Flo coocling takes air from the
room, through the eleciric plont, and

DUCT CARRIES EXHAUST LINE

On the Onan CW series of eleckric plants
{7Y2 and 10KW), the exhaust pipe is
carried through vent duct to the oulside
making only a single opening necessary.

Write for Special Vacu-Flo folder.

ELECTRIC FLANTSE

3898 Umversny Avenue Southeast, Minneapolis 14, Minnesota

146 For product information, use inquiry tard on last page.
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New Portable
Electronic Piano

Working on an entirely new prin-
ciple, a new electronic piano which
weighs only 75 lbs., and can be han-
dled easily by one man, has been
developed by Benjamin F. Miessner,
of Miessner Inventions, Inc., Morris-
town, N. J.

The strings used in the conven-
tional piano have been replaced by
vibrating reeds, one for each note.
When the reed is struck, as when the
piano key is hit, the vibration
emitted is received by a wvariable
capacitance pick-up and used to fre-
quency modulate an oscillator. The
ensuing signal, after detection and
amplification, sounds amazingly like
a piano.

Its possible uses are unlimited.
Imagine taking your piano to a party
or, better yet, imagine “little Janie”
practicing in silence, while you lis-
ten to your favorite hi-fi recordings.
An infinite variation in tonal effects
are available, sharp and brilliant or
sustained and mellow piano, or per-
haps a harpsicord. A simple addition
changes the tone to that of an organ,
without altering the basic operating
principles of the instrument.

This new stringless instrument
may be the first of a long line of
electronic musical instruments with
the inherent advantages of low
weight, bulk, and cost, silence, if de-
sired, and the ability to remain per-
manently tuned for many years.

Commercial models, licensed un-
der Miessner patents, are now being
produced by Wurlitzer and by Bern-
hardt’s Furniture Ltd. of Canada.
Available in a number of models and
sizes, the cost of the basic unit is less
than that of an accordian, retailing
from $250 to $350.

Reflectivity Meter
(Continued from page 79)

human eye. Since the screen is ob-
served visually it is desirable to have
an instrument with the same re-
sponse as the eye. A black bakelite
tube, 4 in. long and threaded on the
inside for baffling, limits the field of
view to about one square centimeter
on a plane 2 in. from the end of the
tube. This permits small areas to be
observed and also prevents specular,
or direct, reflection of the image of
the light source on the surface into
the photomultiplier. A sighting range
permits the area to be observed to

TELE-TECH & ELECTRONIC INDUSTRIES ° April 1956
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be located in front of the tube.

Stable dynode voltages are pro-
vided by two 300-v. batteries. A po-
tentiometer in the voltage divider is
used to vary the sensitivity and to
compensate for battery aging. The
instrument has been used daily for
three months with little adjustment
required. The voltage per stage is
kept above a minimum of 30 v. to
insure linearity of responsez.

The output of the 1P21 is ampli-
fied and the contrast is read on a
panel type microammeter by noting
the percent change in reading due to
writing on the dark trace tube
screen. A phone jack is provided so
that external amplification and re-
cording is possible.

Stability

A differential amplifier was se-
lected to provide stability against
battery aging and filament emission
changes. Results of a circuit analy-
sis of the differential amplifier
showed the output to be directly
proportional to the transconductance
of the amplifier tubes. It was found
that the signal level obtained with a
1P29 phototube as a detector re-
quired high g, tubes. Two type
12A X7 vacuum tubes were used with
their triode sections in parallel to
obtain this high g, together with low
B+ battery drain. With a 1P21 pho-
tomultiplier as a detector the g, of
the type 174 is sufficient. These tubes
can have hattery operated filaments
thus making the device suitable to
field applications where no power
line is available. For such applica-
tions the sensitivity of the 1P21 is
sufficient to enable lower wattage,
battery supplied lamps to be used
instead of the line operated 15 watt
lamps shown in Fig, 1,

In order to obtain a more versatile
instrument for laboratory use, the
1P21 and the 12AX7 amplifier are
used. A 90-v. battery provides plate
voltage. Dark current and ambient
light current are balanced with po-
tentiometer in the plate circuit. This
arrangement provides a device with
a wide range of sensitivity and a
stable, linear response.

The lighting system for reflectance
measurements consists of three 32-v.
21 candlepower lamps in series with
a potentiometer which is used to ad-
just the voltage across the lamps to
exactly 96 v. This voltage is read on
the panel microammeter using a
voltage multiplier and a full wave
bridge. A d.pdt. switch permits
checking the voltage periodically on
the meter which is indexed at the

| x_,'.' .'_.,:

PSR B S

Your Best Source For All Types of '!‘-,‘_T : s

DEPOSITED CARBON RESISTORS ,

Q|

V. Standard | ' l! .

2. Molded | |
3. Hermetically Sealed J‘ 3 K

Electra, a pioneer manufacturer, offers you a complete line of
precision Deposited Carbon Resistors. Chances are your firm
has modified its designs to specify deposited carbon resistors.
No matter what your needs, you’ll find the right resistor among
the 16 physical sizes in Electra’s complete line. Available in 14
watt to 3 watt capacities and resistance ranges of 2 ohms to
50 megohms.

STANDARD

Manufactured to meet or exceed specification MIL-R-10509A, Electra’s
standard resistors offer you the largest capacity in the smallest physical
size. Available in 8 sizes, this resistor gives you accuracy and stability
plus Electra’s improved, exclusive insulation at the lowest possible cost.

MOLDED

Give you every advantage of Electra’s standard resistor, and more!
Molded plastic case gives you extra mechanical protection, longer load
life, better insulation against electrical shock and humidity. Meets or
exceeds specification MIL-R-10509B (Proposed).

HERMETICALLY SEALED

Designed to meet the roughest, most rigid requirements. Seal_ed in
impervious ceramic sleeve with special silver alloy solder. Maxnfm'lm
protection against rough handling, temperature extremes, humidity,
exposure to chemicals. Meets or exceeds specification MIL-R-10509B
(Proposed).

FILL OUT THIS COUPON TODAY!

——————————————————

| Please send me the following catalog specification sheet(s).

1 st.lalndasrd lﬂgllgtilr; ts_o o Molded Bulletin 70 . . . Hermeti-
cally Sealed Bulletin

MANUFACTURING | e
COMPANY

correct reading. In this manner ad- | Street

justment can be made for gross er- 4051 Broadway WE 1-6864 | ey ot
(Continued on page 148) Kansas City, Missouri L —e—— -

TELE-TECH & ELECTRONIC [INDUSTRIES * April 1956 For product information, use inquiry card on last page. 147

www americanradiohistorv com


www.americanradiohistory.com

What is the Current Rating

of a Vacuum Capacitor?

Jennings VMMHC 25 to 450 mmfd, 55
kv, vacuum variable capacitor is rated
in the catalog at 125 amperes rms.

But The Girdler Company
needed a variable that would
handle four times that much
current—500 amperes rms at
17 kv with transient voltages
up to 535 kv.

This variable capacitor was
to be used in adielectricheat-
ing circuit in the automotive
trim panel press shown at the
right.

lennin
=RADIO ®»

VACUUM CLICTRONIC COMPONIENTS

Forced air cooling would
have doubled the current rat-
ing to 250 amperes, but to
carry 500 amperes it was nec-
essary to water coo! the vari-
able end of the capacitor and
to provide internal air ducts
for cooling the fixed end.
Working models of this unit
were in Girdler's hands within
20 days of the original re-
quest.

Most of Jennings capacitors — both fixed and variable types — can be
provided with ducts for carrying air or water cooling right to the base
of the plates so that heat can be dissipated at its source.

Each capacitor therefore has three current ratings. Its catalog rating is
established on a 75 kw variable frequency test transmitter with the ca-
pacitor operating in still air at @ maximum surface temperature of only
175° F. A flow of air past the capacitor doubles this rating at the same
operating temperature. And a still higher rating may be obtained by
internal cooling with either air or water.

A new catalog summary has been prepared describing
all of our stoandard components — capacitors, switches,
and high voltage measuring equipment. We will be
happy to send you a copy.

JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. P.0.BOX 1278 - SAN JOSE 8, CALIF.

Reflectivity Meter
{Continued from page 147)

rors in line voltage, and a standard
intensity and color of illumination is
obtained. The lamps may be extin-
guished and the instrument can be
used with external illumination as,
for example, in transmittance meas-
urements.

Housing

The instrument, as shown in Fig. 2
and 3, is contained in a box measur-
ing 8 x 8 x 8 in. which is mounted on
an adjustable tripod. The photomul-
tiplier, amplifier, and controls are
mounted on a chassis attached to the
rear panel and, since an octal plug
makes all electrical connections to
the chassis, the instrument can be
easily disassembled for servicing by
simply removing the rear panel.

The panel microammeter requires
no special calibration. As mentioned
above contrast measurements are
made relative to the blank screen of
the dark trace tube. Diffuse reflec-
tivity as well as absorptivity of any
surface may be determined relative
to commonly accepted standard sur-
faces such as magnesium oxide for
1009, diffuse reflectance and lamp-
black or black velvet for 100% ab-
sorption.

The instrument can be used in
many applications to detect and
measure small variations in illumi-
nation, color tones, or optical prop-
erties of materials especially where
small areas are involved. With an
external counter rapid counting of
small or even of transparent objects
is possible since the instrument will
respond to very small changes of the
input light signal. Besides its versa-
tility, the device is inexpensive, easi-
ly operated, and has a relatively
long life.

References

1. Soller, Starr, and Valley “Cathode
Ray Tube Displays” Vol. 22 M.I.T.
Rad. Lab. Series, McGraw Hill
Book Company, Inc.,, New York
(1948).

2. Engstrom, R. W. “Multiplier Pho-
totube Characteristics” J. Opt.
Soc. Amer. Vol. 37, pp. 420-31,
June 1947.

R-F Voltmeter

(Continued from page 102)

the frequency range in question. Be-
cause of the intentionally introduced
high insertion loss of the attenuator,
at 5 Mc for example, it is necessary
to apply more than 300 v. to the
volimeter for a sufficiently large out-
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lower at all frequencies. An r-f

the minimum attenuator setting. The IN LOW TO0 MEDIUM Q“A“TITIES
creased to reproduce the original

voltmeter is computed. Only one

accurately known.

required extensive calibration. Its |

range of the thermoelements, will

for example, it would be about 900 v. L

standards or as working instruments.

receiver is connected to the probe
r-f voltage is then increased to a
indication on the receiver. With both w I E n E M A " H
voltage level, V,, needs to be cali-
Another design, having relatively
voltage range was about 100 to 1.
have an over-all voltage range of |
at 100 mc and about 300 v. at 500
JURETECUETE pyRRET PUNCH PRESS

put of the thermoelement, whereas 0 ’ ’
1 v. would be adequate at %00 mc. f H h s d ® l c f P f
The probe provides means to cali- 0’ ' ee ow 09 Ie,'cl” 0
output, and a standardized r-f volt-

age applied to the AT voltmeter.

value V, at which the millivoltmeter

is indicating a calibration reference |

the change in attenuation and the

standardized voltage known, the

brated at a given frequency; all

other voltages at this frequency in

close electrode spacing, behaved over

part of its range like a continuously

Single AT meters, utilizing both the

capacitive and the waveguide-be- |

1000 to 1 at all frequencies in ques~ |

tion. The upper voltage limit would |

mc. Nomographs designed for the AT

voltmeters enable their quick appli-

meter, The essential difference be-

tween this design and those de-

brate the voltmeter with 1 v. or
PRINTED WIRING BOARDS

The receiver indication is noted at

Stion in the AT velimetes b thm 1nc the RA-4 P
magnitude of V, applied te the AT

the range of the instrument are then

adjustable capacitive attenuator and

low-cutoff ranges as well as the I

diminish with increasing frequency;

cation, either as reliable transfer

scribed in the previous paragraphs

is a fixed capacitive attenuator. Al- | ® 8010120 holes per minute.
though designed for a single fre- | "
quency, it may be calibrated and e Duplicates hole patterns to -+ or — .003".
used over a range of frequencies. |

Several AT voltmeters may be e Turrets carry oll necessary punches and dies.
required to cover the entire voltage
and frequency range of some of the o Engineering changes at low cost.

VTVM's on the market because their
response is frequency sensitive, ex-
cept in the case employing resistive |
pads. However, construction is rela-
tively simple and quite economical.
AT-voltmeter input impedance ap-
proaches that of commercial VIVM’s
except when resistive pads are used. Write for Bulletin 241
AT voltmeters are particularly
suitable and at present practically

indispensable, as secondary refer-

e e WIEDEMANN MACHINE COMPANY

:ﬁqmnng voltage accuracies better <275 Wissahickon Ave. P.O,Box 6794 Philadelphia 32, Pa.
an 10%.

e Economically pierces printed wiring boards, terminal

[ strips and smoll metal components.
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Your Orders Oheyed
Atomatizatty ! -

CLIPPARD PC-5
AUTOMATIC CAPACITANCE COMPARATOR

Select the tolerance range you desire on these remarkable instruments, connect a standard,
and they will instantly indicate variation of unknowns. With automatic gating and loading
mechanisms they atso will serve as the “brain,” or master control unit for rapid, highly accurate
sorting and grading.

Developed originally for the high speed checking, sorting, maiching or grading of resistors
and condensers, these versatile instruments are finding more and more unusual new uses in
the laboratories and production systems of America’s most advanced manufacturers. Wherever
the principle of comparing an unknown resistance or capacity to a standard can be utilized,
these instruments will AUTOMATICALLY speed production or save you time and money.

New and improved in design, incorporating many of the features you have asked for, the
Clippard PC-5 Automatic Capacitance and the PR-6 Automatic Resistance Comparators are
ruggedly made for millions of cycles of trouble-free operation. Combined with your imagina-
tion and engineering skill, they will perform many useful work functions at your plant or
laboratory, or help make possible that new automatic test or production system you are planning,

Write for complete details, illustrated literature and prices, TODAY.

CLIPPARD PR-6
AUTOMATIC RESISTANCE COMPARATOR

[
Write, also for litera- l a’
ture describing these

other aids to automa-
tion — Clippard Minia-

e A dinders INSTRUMENT LABORATORY, INC.

tings and Accessories, 73997 Colerain Road, Cincinnati 24, Chio

Moanufacturers of R. F. Coils, Electronic Equipment, Minioture Pneumatic Devices
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1

Summer Workshop
In Technical Writing

Tufts University, Medford, Mass.,
with the active cooperation of the
Society of Technical Writers, is of-
fering the first of an annual series of
Summer Workshops in Technical
Writing. Dr, Paul H. Flint, of Tufts
will give the course,

Inquiries should be directed to Di-
rector of the Summer School, Tufts
University, Medford, Massachusetts
or to Chairman, Public Relations
Committee, Society of Technical
Writers, P. O. Box 22, Newton Cen-
tre 59, Mass.

Filter Design
{Continued from page 89)

to those observed on the 35 kw fil-
ters are to be realized at 50 kw, the
coaxial line diameters should be in-
creased. Intuitively, therefore, it is
only necessary to scale up the 3% in.
VHF high-band filter to 6% in., but
closer investigation reveals that the
shunt elements of the series m-
derived sections are inconsistent
with the larger line diameter. Low-
ering =5, of the shunt sections is an
apparent solution, but this lowers
the frequency of the first spurious
pass-band objectionably.

A satisfactory solution can be ob-
tained by utilizing shunt m-derived
terminating half sections in the sym-
metrical ladder structure

m m
— + 3K 4+ —-
2 2

Fig. 9 illustrates the physical
realization of the shunt m-derived
half section as used on the 50 kw
channel 7-13 spurious emission filter,
The effective impedance of the series
leg L.C, (Fig. 8) must be dupli-
cated by the outer conductor coaxial
cavity for proper operation of the
filter. The correct cavity impedance
Z,. is caleulated as 25 ohms,’®* and
its length should be A/4 at 375 mc
(the frequency of maximum at-
tenuation for the m = .6 section). It
is convenient, however, to construct
the cavity from standard transmis-
sion line, 3% in. and 6% in.; con-
sequently the =, value of 39 ohms
is obtained, which, it will be seen, is
not fatal. Since Z, is given as 39
ohms, Egs. (16) and (17) may be
equated and tan € is found to equal.
685 at 195 mc. This places the
quarter-wave resonant frequency of
the 39 ohm cavity at 447 mc. If the
resonant frequency is raised to 490
McC and an adjustable capacitive slug
inserted across the cavity mouth
(Fig. 9), the proper pass-band im-
pedance is obtained by adjusting the
slug for minimum filter VSWR.
Furthermore, the slug has much
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more effect on the cavity resonant
frequency than its pass-band im-
pedance, the result being that when
minimum pass-band VSWR is
achieved, the actual resonant fre-
quency of the capacitive loaded ca-
vity is 385 mc, close enough to 375
Mc for proper stop-band perform-
ance. Needless to say, the slug also
provides a convenient method for
“tuning out” mechanical discrepan-
cies. The 1 in. gap at the cavity
mouth is chosen on the basis of arc
over requirements.

In the balance of the channel 7-13
50 KW filter (Fig. 4) Zo, = 125
ohms and E,, = 7.8 ohms are again
used, except that over-lapping of
the dielectric is carried to greater
lengths because of the higher volt-
ages involved. Consequently, calcu-
lation of the exact value of €, is so
difficult that the correct lengths of
the low impedance sections are
finally obtained by cut-and-try. The
inner conductor is constructed of
silver plated brass, its expansion be-
ing allowed along the center bullet.

Furthermore, the inner conductor
is physically anchored with the outer
conductor at the teflon sleeve of C,
by a teflon pin held in place extern-
ally with a hose clamp. Additional
inner conductor lateral support is
supplied by anchor insulator bullets
at the filter terminals. The brass
tuning slug has a teflon cup on the
end which protrudes into the cavity,
providing a long arc over path.

The damping filter, shown coupled
into the 5394-A input cavity (Fig.
4) is a lumped element high-pass
filter with a cutoff frequency of 300
Mc, its stop-band insertion loss in
the region 174-216 Mmc being greater
than 40 db. The purpose of the
damping filter is to provide sufficient
loading on the line feeding the 5394~
A so that the VSWR on harmonics is
restricted to 20 to 1, nrecluding the
possibility of harmonics arcing over
the spurious emission filter or the
input feed line. The impedance of
the input cavity being much greater
on harmonics than in the channel
pass-band, adequate loading is ob-
tained by light coupling with no
noticeable effect on the pass-band
VSWR.

As expected, the stable operating
temnerature of the 50 kw filter under
full power is approximately the same
as the full power temperature of the
25 kw design.

Each of the three constant-K sec-
tions is convection cooled by per-
forating the outer conductor (Fig.
4). The first spurious pass-band ap-
pears 200 Mc lower than calculated,
but not low enough to cause trouble.
This discrepancy apparently has to

(Continued on page 152)
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307-5%2L extremely
slim long nose plier

203-6-5CP-L
neadle nose plier

317-5L chain
nose plier
Ask 1o see the
complete new line.

ASK YOUR SUPPLIER

Foreign Distributor:

Intesnational Standard
Electsic Corp.,
New York

i Mathias

7l Established 1857
’

= 7100 McCORMICK ROAD « CHICAGD 45, ILLINDIS

For product Information, vse inquiry card on lost page.
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YOUR PRODUCTION

You just can’t beat Klein pliers for
smooth, easy operation—for steady
dependability whatever your pro-
duction job. That's because Kleins
are quality made of finest tool steel,
precision fitted—individually tested.
Handles fit the hand to perfection—
knives shear through toughest wire

with ease.

And now the Klein plier selection is
bigger than ever—in standard size
patterns—in new compact patterns
specially designed for intricate wiring
and cuuing in confined space. Avail-
able with or without a flexible steel
leaf spring.

Write for your free
copy of the Klein
Pocket Tool Guide.
Contains informa-
tion on all types of
KleinQualityPliers.

& Sons

KLEIN
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Sove valsatl 600
1 Combaar aqupoment

Signal Corps Type
AN/PRC-10 Walk

Talkie. Designed and

built by RCA to Si

Corps specifications.

a complete
line of JOHNSON
variable capacitors

—

Johnson also makes
o complete line of

TYPE "M”
CAPACITORS

Extremely ¢ompact and
rugged —requires %" x
34" panel mounting area.
Soldered brass plates.
Low inductance bridged
stator terminals. Heavy
beryllium copper rotor
contact nickel plated.
Steatite end frames,
DC-200 impregnated.
Heavy nickel plating,
standard — other plat-
ings available.

Whether you're looking for a tiny ""M"
capacitor similar to the one shawn above, or o
rugged air variable rated to 11,000 volts, you're
sure to find it in the Johnson line. All Johnson
Variable Capacitors are designed to permit high
standards of workmanship, yet costs are low.

TYPE "L”
CAPACITORS

Excellent for o pplications
requiring extreme stabil-
ity and rigidity—tie rods,_
soldered directly to
ceramic (steatite) end
frames. Plates and metal
parts, brass—plating is
heavy nickel — other
platings avaiiable. Re-
quires 134" x 134" panel
mounting area.

SHAFT COUPLINGS * FLEXIBLE SHAFTS « PANEL BEARINGS

Flexible and rigid shaft couplings available for %" to 47, 14" to %"
and %" to %", Types available for adjustment to both axial and
angular shaft misalignment.

hubs. Permit out-of-line or up to 90 degrees angular control with

minimum backlash.

Panel bearings are nickel ploted brass—for %" shaft and up to %"
panels. Types available with 3" and 6" nickel plated brass shafts—
standard 34"-24 nut furnished.

e ———— e  —— e e e

4
|
|
|
|

Flexible shafts are phosphor bronze with %" nickel plated brass l
|
|
|
|

-

For complete information and specifications on Johnson Air Voriable Capaciters or
other Johnson elecironic components, write for your copy of components catalog $7éo.

v\ E. F. JOHNSON COMPANY

CAPACITORS » INDUCTORS ¢ KNOBS » DIALS » SOCKETS ¢ INSULATORS » PLUGS # JACKS # PILOT UGHTS
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Filter Design

(Continued from page 151)

do with the height of the capacitive
sections and is discussed in the sec-
tion on UHF filters. The pass-band
peak is over 10 db down which may
be due to moding inside the filter
proper.

UHF Filters

The 50 kw design is applicable to
UHF. Three filters, having a power
rating of 12.5 kw and respective cut-
off frequencies of 800, 1000 and 1190
mc cover the seventy channel UHF
television band. Due to its lower
power rating, the UHF filter (Fig,
7) becomes physically quite simple.
The only variations from the 50 kw
design lie in the closer approximated
outer conductor cavity impedance
and the 12.5 ohm Z,,. With reference
to the latter, the higher impedance
was originally chosen to give the
capacitive short-line sections addi-
tional length since the major part of
the calculated capacity at 7.8 ohms
was supplied by the impedance dis-
continuity. However, an additional
spurious pass-band relatively close
to the cutoff frequency has been ob-
served on these filters which is
hypothetically a function of the phy-
sical height of the capacitance short-
line section. If the section is viewed
as a foreshortened quarter-wave
stub support on a high impedance
line, the attenuation of the composite
filter will depend only on its series
elements at the resonant frequency
of the stub supports, and when im-
pedance relationships are optimum
throughout the filter, a spurious
pass-band of low attenuation exists.
This hypothesis has been experi-

| mentally verified by changing the

impedance of the capacitance sec-
tions with a resultant shift in the
spurious pass-band center fre-
quency. Like the pass-band due to
the inductive lengths, this additional
pass-band is extremely sharp at the
peak and narrow at the base. On

! the 1000 mc cutoff filter which oper-

ates on channels 37-59, the peak of
the additional pass-band was ob-
served at 1725 mc at an attenuation
level of 25 db, disrupting an other-
wise 60 db stop-band extending from
1250 to over 3000 mc. The channel
60-83 filter, e« = 1190, has a 30 db
peak at 1825 mc. Both filters use

| Z¢ = 12.5 ohms and, fortunately, the

pass-band being discussed lies be-
tween the second and third harmonic
regions of the respective operating
channels of the filters. A reversion
to 7.8 ohms was necessary on the
channel 14-36 filter ‘ec = 800 mc) to

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956


www.americanradiohistory.com

shift the 25 db spurious pass-band
from 1650 mc (12.5 ohms) to 1375
Mc, just below the third harmonic
of channel 14.

The channel 14-36 filter passed
15 KW of peak power continuously
for 4 hrs. with a resultant outer con-
ductor heat rise of only 25°F.

Insertion in System

A filter with a VSWR =< 1.1 will
contribiute little to the VSWR of the
TV transmission system in the oper-
ating channel of the transmitter
(the maximum possible system
VSWR being equal to the product
of the VSWR's of all the components
in the system). Theoretically, there-
fore, the filter can be inserted any-
where in the transmission system. In
practice, location of the filter directly
at or close to the transmitter output
terminals provides two obvious ad-
vantages: (a) the filter need not be
pressurized, a distinct mechanical
design economy, thus natural con-
vection cooling replaces costly blow-
ers and associated interlocks; (b)
adverse eflect of high harmonic
VSWR on transmitter test equip-
ment and indicators is more con-
veniently eliminated.

References

. F.C.C.C. Docket #10353.

. Very High-Frequency Techniques; Radio
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g?raw--l—{ill 1947; Vol. II, Chapters 26 and
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3. Ragan, G.; Microwave Transmission Cir-
cuits; MeGraw-Hill 1948,

4. Cucciat, C. & Hegbar, H., RCA Review
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5. We are discussing power filters here.
Obvious limitations which are incon-
sistent with power design occur when
the parameter approaches either extreme.

6. Whinnery. Jamieson, Robbins; Coaxial
Lg:;zf Discontinuities, Proc. LR.E., Nov.
1 1

7. Towlson, H., Report to RETMA Subcom-
mittee TR4.1 on TV Transmitters Spuri-
ous Radiation.

8. Since mechanical discrepancies will exist,
a theoretical design VSWR = 1.05 should
produce a VSWR < 1.1 in practice.

9. The term “convenient” has a double
meaning. A more complex structure
could have been designed to cover chan-
nels 2-6 with VSWR < 1.1 and adequate
stop-band attenuation. By keeping the
filter design simple, development and
consumer cosis are minimized.

10. Faires, V. M., Applied Thermodynamics;
Macmillan 1947; p. 428.

11. Guesstimate of lge center frequency of
the first spurious pass-band:

f,.=[zoz+(sou—zaz)( LE ) =346 MC
2Ls+L2

12. Pim, J. A.. The Electrical Breakdown
ISézgngth of Air at UHF; Proc. LR.E.,

13. The.calculation of the correct cavity im-
edance cheeds as follows: For the

RCA-6146...most
popular beam
power output tube
in mobile services.
An original RCA
design, it features
an indirectly
heated cathode,
low driving power
requirements,
shock-resistant in-
ternal construe-
tion, long life, and
dependability.

RADIO MEN SPECIFY

RCA POWER TUBES
.« fOr 4 basic reasons

1. RCA Power Tubes are sturdy. RCA Power Tubes for mobile
communication services are built to operate under tough condi-
tions of vibration and road shock.

2. RCA Power Tubes /ast Jonger. They are “life-tested”” under
simulated operating conditions.

3. RCA Power Tubes are more dependable. Famous RCA quality-
control practices assure you that every tube passes stringent
tests before it leaves the factory.

4. RCA Power Tubes ate seadily available. RCA Tube Distributors |
—located in all major cities of the United States—are set up to

I:xgxped filter, the impedance of the leg give you the fastest, local service. |
T 1
- mR“_wz - - For technical dota on RCA Power Tubes, write RCA, ?
Wy Wy Commercial Engineering, Section D-50-P, Harrison, N. J.
and for a short circuited transmission
line of length
. ~
<
2
. Xu=j¥tang (17 RADIO CORPORATION of AMERICA
Letting X: == and £f=195 mc (mid-fre-
quency of VHF high-band) ELECTRON TUBES HARRISON, N.J,
8 = (195/375);r
i
and Zs = 25 ohms. | . e T
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DI-FORMED PAPER TUBES IMPROVE YOUR COILS
...SAVE MONEY AND PRODUCTION HEADACHES

HERE ARE THE FACTS

= -

G

Di-Formed Tubes feature a special patented Precision Paper Tube
construction which produces a completely ridgeless surface, thus
eliminating wire pile up and resultant coil shorts.

Side walls are straightened under pressure during the winding
operation. The bow being thus controlled permits a perfect fit
between mandril and tube as provided by Precision’s low-cost
Related Mandril Service.

Under the Related Mandril Service, Precision supplies the coil
manufacturer with accurately ground steel or aluminum mandrils
at a price comparable to commonly used unsatisfactory wood or
undersized steel mandrils. This is not a profit-making service. Its
sole purpose is to give the coil manufacturer these advantages:

Provide proper tube support.
Facilitate stacking operations.
Prevent coil collapse.

Save machine and operator fatigue.

Permit a smaller core, thus decreasing coil size
and eliminating pressing.

B de

Get full details on Precision Di-Formed Tubes and Related
Mandril Service. Write, wire or phone today.

Prigisien
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Sales Representatives in:

illinois; Indiona; lowa; Wisconsin; Missouri; Minnesota: Chicago, lllinois,
ARmitage 6-5200.

indiana; Southern Ohio: Logansport, Indiana, Logansport 2555.

Northern Ohio: Cleveland, Ohio, ATlantic 1-1060.

New Englaond: Framinghom, Mossachusetts, TRinity 3-7091.

Deloware; Washington, D. C.; Maryland; New Jersey; Metropolitan New York:
Eastern Pennsylvanio; Virginia: Jersey City, New Jersey, Swarthmore 5-2480.
Upper New York: Syracuse, New York, Syracuse 4-2141.

CANADA: Montreol, Quebec, Canada, Walnut 0337,
MEXICO: Mexico 6, D.F., Telephone: 35-06-18.

PRECISION PAPER TUBE COMPANY |

2057 West Charleston Street, Chicago 47, Hlinois
Plant-No. 2: 79 Chapel Street, Hartford, Conn.
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Equipment Specialist Exam

The U. S. Civil Service Commis-
sion has announced an examination
for Equipment Specialist to fill posi-
tions paying from $3,670 to $11,610 a
year in the Department of Defense
and other Federal agencies in Wash-
ington, D. C., and vicinity.

Areas of specialization include
aeronautical, electrical and electron-
ics. Experience should include ana-
lytical, administrative, technical, or
supervisory capacities.

File applications with the Board
of U. S. Civil Service Examiners,
Department of the Navy, Washing-
ton 25, D. C.

Decade Amplifier
(Continued from page 91)

has a positive going signal, the out-
put plate also becomes more posi-
tive. Because of the RC coupling at
the input and between stages, no ap-
preciable grid current flows into the
summing junction. In addition, DC
drifts in the tubes cause no voltage
variation. The chopper is a double
pole, double throw type, driven at
60 CPS. One pole is used for input
chopping, the other for the output,
so connected that the output capaci-
tor (C,) is shorted to ground when
the input grid is open, and vice
versa. Under no-signal, equilibrium
conditions, the input contacts do
nothing. On alternate half cycles
capaciter C, is connected to ground,
charging it to the static plate voltage
of the output stage. Except for neg-
ligible leakage C, remains charged
to this voltage during the other half
cycles when it has a path to the
filter, R,—C,. Half of the time the
input voltage to the filter then is
zero, and during the other half it is
equal to the plate voltage of the out-
put stage, less the voltage drop in
C,. With no input the drop in C,
equals the plate voltage, and no sig-
nal is applied to the filter.

Now assume that a positive DC
signal is applied during the time the
input contacts are closed. This signal
is represented as a battery and cur-
rent-limiting resistor. No signal
reaches the amplifier, and the volt-
age of C, is unchanged. This condi-
tion remains until the contacts
switch. At this time the input grid
and output plate go more positive.
C, now charges to the higher voltage
while the input to the filter is
shorted. At the end of this half cycle
the input grid returns to normal, as
does the output plate. However, the
input to the filter is not zero. It sees
the normal plate voltage of the out-
put stage, less the drop in C, which
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is now greater, resulting in a nega-
tive input. During the next half cycle
the output plate voltage will again
be higher than normal if the posi-
tive DC signal is still present. Had
the input signal been negative, the
output plate voltage would have
been lower than normal during the
charging period of C,. This would
have caused a positive input to the
filter in the same manner as before.
In this system the output polarity
(DC) is opposite the input polarity.
This is due to the particular choice
of chopper connections and number
of stages. The function of the hlter
is to remove the ripple from output
voltage. The particular choice of the
time constant R,—C; is determined
by other factors in the system.
The general requirements of the
System as a whole are as follows:
1. Flat, stable response from DC
to approximately 100 KC.
2. Net gain variable in 20 db steps Ch{}{}ﬁf_‘.
from 0 to 60 db.
3. Equivalent input DC drift not
greater than =10 uv.
4. Equivalent input hum and noise

Vitality

Color _
Realism

Studio Microphones

If you are attempting to maintain standards as high as those of motion

picture, TV, radio and professional recording studios . . . if you desire

not greater than 25 uv rms. recorded music that is alive with clarity and richness . . . if you require a -~
5. Output capability of =+35 v. durable microphonc that can be used for years without deviation from its
and *=20 ma. original standards . . . you need a SHURE Studio Microphone for your

Let us consider the various types recordings.
of amplifiers which will meet certain . o ”
requirements and their arrangement ~ Model *333

into a composite system. A direct-
coupled amplifier with a power tube
as an output cathode follower will
meet the output requirements and
provide high gain with the required
bandwidth. The chopper amplifier
has sufficient DC gain with low drift
to override drift in the direct-
coupled amplifier, provided it is used
ahead of the DC amplifier. Since the
chopper system must be used ahead
of the DC amplifier, its poor fre-
quency response could drastically
limit the over-all response. This
situation can be carrected by coup-
ling AC signals around the chopper
amplifier. In practice we use an RC-
coupled amplifier stage which also
adds to the high frequency gain of
the system. A premium type low-
noise pentode is used for this stage,
making the 25 uv. hum and noise
specification practical. The gain
switching will be discussed later.
The essential elements of the com-
plete system are shown in Fig. 3.
Both the AC amp. and chopper amp.
are phase reversing. The DC amp.
has two stages of gain and a cathode
follower output, hence no net phase
reversal. Thus, with either the AC
or chopper amplifiers in series with
the DC amplifier, the required over-
all phase reversal is accomplished.
DC and very low frequency signals
follow a path through the chopper
(Continued on page 156)
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A slender, uni-directional microphone of amazing ruggedness
and striking design. It reduces random noise pickup by 739,
almost completely eliminaling the distracting background noises so
JSrequenlly encountered in making recordings outside a controlled
studio. ‘The 333" provides a readily accessible multi-impe-
dance switch that permits its use with all types of amplifiers
and varying lengths of cable. Other features include a Voice-
Music Switch, anti-“Pff” filter screen, and a vibration-
isolation unit mounted in live rubber. The “333” provides
high-output and a smooth frequency response, with a pro-
duction uniformity guaranteed to 2% db, 30 to 15,000 cps.

Model 525"

An exceptionally fine probe microphone of broadcast quality.
The “525 is an omni-directional microphone with a fre-
quency response of 40 to 15,000 cps, production uniformity
guaranteed to + 214 db. Other features include multi-im-
pedance switch . . . high output . . . and “Duracoustic”
diaphragm, specially designed to withstand moisture, heat,
cold, and physical shock. The ‘525" is furnished with a
swivel adaptor and a neck lavalier cord and belt ¢clip assembly.

Model 300"

A bi-directional gradient microphone that reduces reverber-
ation and the pickup of random noise encrgy by 66%! The
““300” can be placed at a 73%, greater distance from the per-
former than is possible with omni-directional microphones,
providing greater freedom and allowing group recording. This
high fidelity microphone also features a readily accessible
Voice-Music  Switch, multi-impedance switch, anti-“Pff”
filter screen, vibration-isolation unit mounted in live rubber
...frequency response with a production unifermity guaran-
teced to T2 db, 40 to 15,000 cps.

NOTE: Models 333" and “525" multi-impedonce swilch is for 50-150-250 ohms impedance.
Model "300" multi-impedonce switch is for 50-250 ohms and high impedance.

SHURE BROTHERS, INC.

. 225 WEST HURON STREET « CHICAGO 10, ILLINOIS

For product information, use Inquiry card on last page.
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Electronic

e .y

Mechanicol

There'’s

room to...

Currently we seck men
with experience in 7€ or
more of the following:

« Network Theory
« Systems Evaluations
» Microwave Technique
F, VHF, of

: UHSFlF Receivers

Analog computers
: Magnetic Tape Handling
» Digital Computers

AT MELPAR

More and more these days you hear top engineers talk about the
many growth opportunities at Melpar. With an increasing
number of significane electronic projects, an enlarged staff
and facilicies, Melpar provides many opportunities for
professional growth and advancement. Our new laboratory

is an engineer's dream come true; a building conceived

by and constructed for the ENGINEER — 265,000

sq. fr. of complete engineering facilities.

« Radar and 0
(:ountermeas\:: vic We are located in Fairfax County of northern Virginia where
o Pag&z&l:’?ﬁeﬂec O housing is reasonable and plentiful—whether you desire

a private home or an apartmenct. Alchough we are in a cruly
suburban armosphere, we are only 10 miles from the
nation's capital with all its recréational and social
advantages. Here you and your family can grow in an
environment to match your professional growth.

« Pulse Circuitry

» Microwave Filters
« Flight Simuiators

+ Servomechanisms
. Subminiaturizat}on
« Electro-Mechanical
Send resume to Technical Personnel Representative,

melpar, inc.

Design
« Small Mechanisms
« Quality Contral and
Test Engineers

A subsidiary of the Westinghouse Air Brake Co

3000 Arlington Blvd., Dept, TT-28, Falls Church, Va.
11 Galen Street, Watertown, Mass. * 99 First 5t, Cambridge, Mass.

(ROW

Decade Amplifier

{Continued from page 155)

amplifier intc the grid return of the
DC amplifier. Low and high fre-
quency signals pass through the AC
amplifier into the grid of the DC
amplifier. Coupling time constants
of the AC amplifier and the chopper
filter constant are so adjusted in
value that a smooth cross-over in
gain results. The two 100 K resistors
shown near the summing junction
are the feedback resistors.

1
B Y S et _-4_./}

Gain Control

The gain control functions in this
manner. Assume first that the switch
is in the 0 db position. We then have
the case of two equal feedback re-
sistors (i.e., Z, = Z,) and unity gain.
Now suppose the gain switch is set
at the 20 db position as shown. The
resistors of the attenuator are so
proportioned that with the 100 K
loading of the feedback resistors e,
will be 1/10 of e, on the 20 db tap,
1/100 of e, on the 40 db tap, and
1/1000 of e, on the 60 db tap. When
e, is equal to e; (0 db position), the
gain from e, to e, and e, is unity
(disregarding polarity), that is, the
equilibrium condition with equal
feedback resistors is e; equal to e,.

This condition remains regardless of

WTRA LO

TRANSRADIO LTD.138a Cromwell Rd. London SW7 ENGLAND

the ratio of e, to e,. On the 20 db
position, e; equals e,, but e, is ten
times ez and the net gain from e,
to e, is ten. Similarly, the net gain
is increased on the other taps.

The question may arise as to why
this method of gain switching is used
rather than varying the ratic of the
feedback resistors. Switching the
feedback resistors results in two dis-
tinct disadvantages. Constant input
resistance is desirable and 100 X is
a good, practical value which does
not present much difficulty with
noise and stray capacity. In this
situation only the remaining 100 K
can be increased to obtain higher
gains. With a net gain of 1000 (60
db), a resistor of 100 megohms is
necessary, an extremely high value

considering stray shunting capaci-

?;PE ‘”‘7";/:' INEEOD.Q %g ties. The other factor is stabilization.

WE ARE SPEGIALLY ORGANIZED ch [ 631 173 | 36 With equal feedback resistors e, is
TO HANDLE DIREGT ORDERS OR c2 | 6.3 | 171 Yy reduced by two at the AC amp grid
ENQUIRIES FROM OVERSEAS C 22 5:5 1847 .44’ when the input is shorted. Opening
SPOT OELIVERIES FOR U.S. €3 | 54 | 197 64 the input terminals doubles the AC
BILLED IN DOLLARS-- C33| 48 | 220 | .64 amp input. With a 100-megohm
SETTLEMENT BY YOUR GHEGK €4 | 46 | 229 (1.03] | feedback resistor on the 60 db posi-
CABLE OR AIRMAIL TODAY €44] 4.1 252 .03 | tion this signal could vary with in-

NE

Gonstant 50n2-630-70n impedances

‘MX and SM’ SUBMINIATURE CONNECTORS

GCABLES: TRANSRAD, LONDON

put impedance by a factor of 1000.
The amplifier could be made stable
for such a condition, but its band-
width would be very poor. The aux-
iliary medium impedance attenuator
has eliminated both disadvantages.

156

For product Informeation, use inquiry card on last page.
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A balance position is provided on
the gain switch which sets the gain
at approximately 80 db and simul-
taneously switches a meter across
the output. For minimum amplifier
offset it is occasionally necessary to
adjust the intermal DC conditions
due to the inevitable tube and com-
ponent changes. With the gain set at
80 db the feedback is sufficiently re-
duced to permit observation of the
balance adjustment effect.

Stabilization

Stabilization is always a problem
in multi-stage feedback amplifiers.
A stage amplifier is one which has
no tendency to oscillate or exhibit
a pronounced “ringing” with some
signals. It may or may not have a
constant (flat) gain vs. frequency,
but it will not have severe peaks or
dips in its response curve. Assum-
ing negligible power supply imped-
ance, the low frequency stability is
governed by the selection of the in-
put and output time constants of the
AC amp and the filter on the chop-
per amplifier. These are not affected
by the net gain and so remain fixed.
In this amplifier fixed high frequen-
cy networks are used in the AC amp
and the first stage of the DC amp.
The compensation is of the feedback
type. In other words, high frequency
feedback is used around the indi-
vidual stages. The gain switch se-
lects the required compensation for
the remaining stage.

Stable, low-noise operation can-
not be achieved without using good
power supplies. Both the positive
and negative supplies are vacuum-
tube regulated and inter-referenced
to reduce drift. They are exception-
ally free of ripple and fluctuations
due to line bounce and hence con-
tribute to the low noise of the am-

plifier.

1 Jobn R. Ragazzini, Robert H. Randall and
Frederick A. Russell, “Analysis of Problems in
Dypnamics by Electrenic Circuits”, Proceedings of
the I.R.E., pp. 444-452, May, 1947.

IRE New Products

(Continued from page 132)

Ace Engineering & Machine Co., Inc.
Special enclosures having anti-magnetic
properties achieved by coating the
structure with ferrite powders.

Alpha Metals, Inc.

Indium $9.99+ pure; also special alloys
of Indium/Gallium, Indium/Aluminum,
etc. in the form of cubes, spheres, discs,
wire and cylinders.

Alpha Wire Corporation

Electronic wire, cable and Alphlex Tub-
ing including sizes $30 through #000, up
to1 30 solid and tracer combination
colors.

(Continued on page 158)

Type H-14A
Signal Generator

Type H.14

12

Type H-
UHF Signal Generator

you can trust

ARC Test Equipment!

The Type H-14A Signal Generator has two uses:
(1) It provides a sure and simple means to check
omnirange and localizer receivers in aircraft on the
field, by sending out a continuous test identifying
signal on hangar antenna. Tuned to this signal, indi-
vidual pilots or whole squadrons can test their own
equipment. The instrument permits voice transmis-
sion simultaneous with radio signal. (2) It is widely
used for making quantitative measurements on the
bench during receiver equipment maintenance.

The H-16 Standard Course Checker measures the
accuracy of the indicated omni course in ARC's
H-14A or other omni signal generator to better than
% degree. It has a built-in method of checking its
own precnslon.

Type H-12 Signal Generator (900-2100 mc) is
equal to military TS-419/U, and provides a reliable
source of CW or pulsed rf. Internal circuits pro-
vide control of width, rate and delay of internally-

generated pulses. Complete specifications furnished
on request.

Dependable Airborne Electronic Equipment Since 1928

ﬂircrah Radio Corporation

BOO

VHF Navigational Receivers ®

NTON, NEW JERSEY
900-2100 Mc Signal Generotors ® UHF and VHF

Roceivers and ‘Transmitters & 8-Walt Avdic Amplifiers * 10.Channel Isolation

Amplifiers * LF Receivers and

TELE-TECH & ELECTRONIC INDUSTRIES * April 1956

Loop Direction Finders * CD-1 Course Directors

For product information, use inquiry card on last page. 157
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Complete Reliabrlity

from —70° {o +150°C,

Welwyn

High Stability
DEPOSITED CARBON RESISTORS

with the New, Iniproved ‘PANcumATic’ Coating

This new’ protective coating permuts the use of these resistors under the great-
est extremes of temperature. In addition, 1t affords better moisture protection
for greater stability. It resists abrasion and impact with no tackiness, and it
is chemically inert to common solvents and plasticizers. Storage stability is
better than 19%. Operating at 509 nominal rating, and at an ambient tem-
perature of 100°C, the stability of these "Panclimatic’ Coated resistors is
better than 1%.

The same high standards of design, construction, 2nd performance which have
established Welwyn as a leading name in the field of precision resistors, will
also identify these newly developed products.

For complete data and specifications write to Dept. GD-8
W Welwyn International, Ine.
3355 Edgecliff Terrace, Cleveland 11, Ohio

e S S S 0=
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YOU CAN PROFIT

with the BEAD CHAIN
i ECONOMICAL
MULTI-SWAGE
METHOD

el

this
FREE
catalog

can help
you to...

PRODUCTION COSTS
on Tiny Metal Tubular Parts

Bead Chain's exclusive multi=swoge method autematicoally
swages olmost any type of ting metal fubwlar part frem
Aot stock inte precivion forme with pasitive, tight seoms,
High-=v wme production can ba delivered speedily ond ot
Far leds cosl than with canventional malhads of monufoc-
tural Parts can ba beaded, graaved, s ldered and made of
almost any metal, Dlomeiers wp to 15", lengths ta 115",

WRITE THE BEAD CHAIN
TODAY! MANUFACTURING CO.

201 Mountain Grove $i., Bridgeport, Conn.

For product information, use Inquiry card on last page.
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IRE New Products
(Continued from page 157)

American Brass Company

Fabricated metal parts, including radio
tube base pins, eyelets, ferrules, clips,
terminals, etc.

Bendix Radio

Communications and navigation equip-
ment for commercial and military avia-
tion, plus the 1956 Ford auto radio
utilizing printed circuits in mass pro-
duced quantities.

Diamonite Products

Custom-made electronic components of
High Alumina Ceramic materials, plus
Diamonite ultra-speed cutting tools.

Driver-Harris

Enameled alloy wire, KARMAR, having
resistance of 3200 ohms/per ft., and
drawns to .0005 in. diameter.

Allen B. Du Mont Laboratories, Inc.
Wide line of systems for industrial TV
and mobile radio communications
equipment, including Image Orthicon
pick~up system.

Dynamics Corp. of America

Production models of a new series of
high-precision, single axis gyros and
accelerometers for use in guided missile
and air-borne gun-fire control systems.

Electrical and Physical Imstrument

Corp.

Mifhl"microsecond rise-time square pulse
generators, 10 mc scalers, 10 mc wide-
band ampiiﬁers, and EPIC fast pulse
transmission equipment.

General Electric Company
Seven new semiconductor devices: 4
transistors, 2 silicon rectifiers, and a
silicon double based diode.

General Dry Batteries, Inc.

Several new industrial mercury bat-
teries for electronic testing devices,
transistor radios, and other equipment.

Gulton Industries

Self-recording accelerometer, potenti-
ometer accelerometer, low-voltage and
high-reliability ceramic capacitors.

Helipot Corporation

Standard lines of precision components,
with four new single-turn precision
potentiometers, and other new products.

International Resistance Co.

Five-watt high temp. power resistor,
Type PW-5, featuring rectangular de-
sign with axial leads.

Litton Industries

Portable electronic computer of type~
writer size, using 300 w. with 110 v.
Priced in the $10,000 range.

Markem Machine Company

Color banding machine for high speed,
semi-automatic marking of wire lead
components with up to 6 color bands.

0Oak Manufacturing Co.

Switch styles for low capacity applica-
tion, plus slide, pushbutton, lever and
solenoid operated switches.

PIC Design Corp.

Precision instrument stock parts and
associated components. Gears, speed re-
ducers, differentials, etc.

TELE-TECH & ELECTRONIC INDUSTRIES * Aprll 1956
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Design a miniaturized 400 cycle filament transformer for airberne operation.
Transformer to operate in an ambient temperature ranging from —55° C to
+100° C, The maximum allowable temperature rise to be 60° over ambient.
Dimensions cannot exceed 2-7 /8" high, by 2-7/16" wide, by 2-1/2" long,
nor can the weight exceed 2 pounds. The primary source to be 115V, with
primary insulation for 500 V RMS hipot. An electrostatic shield is required
between the primary and secondary. The secondary is required to deliver
10 amperes at 5 V, (C.T.) 4=3%, have a total maximum capacitance of

60 micromicrofarads to other windings, shield, and core, and be able to
stand a high potential test of 21,000 V, RMS, @ 60 cycles. Construction to
be in accardance with applicable parts of MIL-T-27, grade 2, Class B,

The above are given as maximum dimension and minimum performance
requirements, greatest possible improvement in size, weight and
performance requested.

SOLUTION BY PEERLESS

Filament transformer, Fosterite impregnated

Primary: 115V, 380 to 1600 cps
Hipot at 1000V, RMS, 60 cps

Electrostatic shield grounded to core.

Secondary: 5V, C.T,, *=1/4% @ 10 amp.
Hipot at 25,000V, RMS, 60 cps
for one minute
Distributed capacitance to other
winding, shield and core:

50 micromicrofarads.

PROBLEM #2

5

— ) . e s e s e T e e S

Temperature Rise: 30° C

Ambient temperature range: —55° C to +100° C
Weight: 12 ounces

Dimensions: H:2-1{4" + 3/8" terminal

W:2-3/16"

L:2-1/2"

The Peerless engineering staff has had a fong and successful
history of designing transformers to unusual and difficult specifica-
tions. Knowledge of this outstanding accomplishment is one of the

reasons that Peerless transformers are the first choice of engineers Electrical Products

throughout the country. Uniform dependability is assured by the most ‘Hl=

rigid quality control and advanced custom production techniques. MEE
. . A DIVISION OF

Consult Peerfess for the best solution to your quality transformer T

requirements.

9356 Santa Monica Blvd,, Beverly Hills. Calif.
161 Sixth Avenve, New York 13, N.Y.
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BEEPH IMMEDIATE Diywer RSN
i i Wide range of meshes from AUTOMATIC precision com~
HHH I . bined forming and welding
1 d Iorge pl”SbUf‘gh SfO L operations that are accom-
Pyttt plished on “TWEEZER-WELD" ;
3 Hit 5 equipment have revolution-
B SPEC'ALIZ'NG IN £ ized the Electronic and In-
ey i LF strument industries.
Exfro ﬂne‘precaslon- f:-: T Brochure Mailed on Request Model TW—1 Low Inertio Weld
= nadd L] e w ri eld=
e Y -woven me§he§ used i ing Head (can be furnished with
\n electronics |ndusfry e either capacitor discharge power
HH T h . i ] supply or stendard 1 KVA
controls).

T
1
=
|=
< rfeta

H TURIQUS MESME

Bross, copper. monel on pure nickel etc. Avoilcble ina ¢
voriety of weoves, with sloin!oss stes! ond phaosphor-
bronze requlorly woven up 1o 400 X 400 mesh.

HH HHH t Poraid s TWEEZER-WELD GUN
FOR FAST SERVICE CALL OR\WRITE . .

1=
1§

Avtomatic Welder
3600 welds per hour.

' ’ vlele ® Contract Welding Service Aveilable
i .

Millions of small parts have been made on TWEEZER WELDERS

FEDERAL TOOL

FE TN

ENGINEERING COMPANY

EEEE
E
s
"

TR

13179 POMPTOM AVEMUE, CEDAR GROVE. MEW JERSEY

l
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AUGAT

Sub-miniature Tube Cradles
¢ HEAT DISSIPATION

¢ CUSHION FROM SHOCK AND

VIBRATION

Protect the efficiency of your sub-miniature
tubes, resistors and capacitors in electronic
equipment with Augat Tube Cradles. These
mite-sized marvels reduce tube temperature
by conducting the heat and dissipating it
rapidly. Augat Tube Cradles hold tubes firm
and steady regardless of external shock and
vibration. Once your tubes are inserted in
the cradles, they stay put!

Augat Tube Cradles come in three types as
shown on the left and may be obtained in
cadmium plated spring steel; beryllium
copper, silver plated; or silver magnesium
nickel where heat dissipation is desired. The
base of cradles is convex shaped to provide
additional tension when cradle is fastened
to chassis. Where additional conductivity is
required, shields are available in copper

silver plated with gold flash or in silver mag-
nesium nickel material.

Write for additional information and samples

AUGAT BROS. INC.

31 PERRY AVENUE

ATTLEBORO, MASS.

“As New York's fastest-growing re-
cording studio, we’re known for equip-
ment excellence—so we chose AIC Re-
verberation Units,” says Vice President
Richard Otmsted of Olmsted Studios,
New York Gity.

Model 42A Reverberation Unit simulates
reverberation of a room of any size, using
a magnetic tape loop system with SEVEN
HEADS. Switching heads produces various
special effects as well as natural reverbera-
tion.

The unit features built-in variable equaliza-
tion for special effects; continuously adjust-
able reverberation time; and no pressure
pads—resulting in better tape motion and
reduced head wear. Size is 17% x 19",
Price is $1375.00.

Write for complete data on Model 42A
and on our INTERMODULATION
METERS.

) = INSTRUMENT
u&lo COMPANY INC

Dept. T, 133 West 14 St., New York 11, N. V.

160 For product Infermation, use inquiry card on last poge.

RADIO COMMUNICATIONS
SUPERVISORS:

REPLACE THOSE OLD

GROUND PLANES WITH

WESTERN GEAR’S NEW

DELTA-TENNA!

1. Standing wave ratio at very minimum,
matches RG8U 52 ohm coax without

resorting to any impedance matching
device.

2. Attractive gold anodized elements as-
sure extra long life in any climate.

3. Occupies a minimum of space; low
wind loading, light weight.

4. Built in coax fitting; U bolts for in-
stallation to any type vertical support.

5. Meets or exceeds all FCDA require-
ments for Civil Defense use.

6. Models for all frequencies from 25 to
465 mecs.

Order now through yeur distributor or:

Western Gear Corporation

Electro Products Division
132 W. Colerado 5t.,
Pasadena, California

{A few distributorships still available)

wwWwW americanradiohistorv com

Tube Tester
{Continued from page 78)

complicated indicator and measur-
ing circuitry which would defeat the
original intention of this device.
Therefore, only a bias high enough
to cut off any tube was used and
this modified test indicates gross
faults, such as stray emission.

—— =
| EMISSION_TEST e
T-121 V
wry | H =
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Fig. 12: Testing for tube emission

The emission test. Fig. 12, indi-
cates electron gun condition by
measuring the tube cathode current
under zero bias conditicns. A mil-
liammeter in the cathode circuit,
marked with a good-bad scale,
serves as the indicator. A protective
time delay relay cuts off the tube
under test after approximately two
seconds, to prevent possible burn-
out and other tube damage.

The CRT tester described in the article is being

manufactured by American Television Mfg. Corp.,
3030 N. Broadway, Chicago, Tl

Bistable Elements
(Continued from page 75)

new component, it is often better to

think of the fundamental character-

istics of the device rather than try

to establish analogies or to force the

device to match up with already

existing components. Some investi-
I, gators have found difficulty in an-
| alyzing the BIMAG element since
electronic education has been
steeped primarily in voltage con-
siderations. The BIMAG element is
a current device and lends itself to
current-flux analysis rather than
voltage-resistance analysis. Transis-
tors are also low-impedance current
devices and a marriage between the
transistor and the BIMAG element
is a natural one. Many startling de-
velopments have already resulted
from this combination., The BIMAG
element provides memory and sta-
bility, and the transistor the power
for switching the tiny cores. There
are no critical requirements on the
transistor, and in fact the combina-
tion with the BIMAG element
greatly stabilizes transistor circuits.

Now a few comments on typical

|
l
} In studying the application of a
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circuits. Vacuum tubes are used
only for driving the cores and not
for performing arithmetic or logical
operations; diodes are needed only
for isolation. For these reasons the
reliability of such equipment is in-
trinsically great. BIMAG building
blocks can be combined to yield
adders, multipliers, counters, cycle
distributors, and the other basic
components required for the design
of complete arithmetic units of a
typical computer. For completeness,
a few basic circuits are briefly re-
viewed.

Fig. 3 illustrates symbolically a
typical magnetic shift register. The
BIMAG elements denoted by circles
are coupled together by single diode
transfer loops. The odd and even
cores are each laced with an advance
winding that is alternately pulsed.
The data, or information, is stepped
or shifted through the register by
transferring the contents of the odd
cores to the even cores, and then
from the even cores to the odd cores
by alternate excitation of the ad-
vance windings.

Fig. 4 illustrates the application of
the conditional transfer loop to the
shift register to provide a parallel
read-out and storage. In this case,
when the odd cores are interrogated
by the T, signal, the data is trans-
ferred to the cores shown above the
shift register. This particular con-
ditional transfer loop utilizes a split-
winding circuit which isolates the
BIMAG elements from each other,
except when a signal is present in
T,, and therefore enables the trans-
fer of information selectively from
one set of BIMAG elements to an-
other, as shown in this shift regis-
ter application.

Fig. 5 illustrates a more complex
logical circuit which is a combination
of more elementary circuits. This
particular circuit performs the func-
tion of logical AND, or that of a gate.
The truth table indicates that a gate
will produce an output only for the
combination of a AND b. This circuit
consists of two cores and requires
a cycle of three pulse times. The out-
put occurs at the first pulse time of
the cycle succeeding the one in
which information is inserted.

The E core is preset to the ONE
state at Ty, and the F core is interro-
gated for output ¢ at this time. In-
puts a and b can occur at T,, and at
T, transfer between the E and F
cores takes place. If a occurs and b
does not, no output can occur at T,.
If b occurs and a does not, the trans-
fer at T, will present an output at
the next T,. If both a and b occur,
the transfer at T, will be prevented
and an output will occur at T,. Thus

(Continued on page 162)
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NOW... &

Fomous BALANCED TV Head
supporting a TV camera.
Both are mounted on one of
our alf-metal tripods,
which in turn is mounted
on a Ceco Spider Doffy.
Here is a “team' outstand-
ing for versatility and
maneuverability in studio
or on location.

New Model € BALANCED TV Head provides correct
center of gravity in a FLASH— without groping.

THAT SURPASS ACCEPTED

STANDARDS—for
STUDIO, MOBILE and

No matter whot focal
length lens is used on
the turret, the camera
may be balanced by
the positioning handle
without [cosening the
camera tie-down strew.
Something every camera-
¢, man has always desired.

L

ojumerar ¥
TRIPOD 1

MICRO
RELAY \-

Micro wave relay beam reftector head, also
metol tripod. Head is perfect for parabolas
up to & ft. diameler, withstands torque spec’s
environmentol treated. Tripod legs work In
unison, one lack knaob, spurs and rubber foot
pads included.

to ¢ar top. Made of bronze and brass, with
ball-type, yoke-swivel construction,
pends on roof clamps—that's why these are
made with EXTRA care.

ROOFTOP CLAMPS

el

Secures tripod of camera or beam reftector

A lot de-

xﬂﬁ%

Simllar to BALANCED TV head
but much fighter in
welght {only 20 Ibs.),
p—— this new Professional
Junior Spring head s
ideal tor Vidicon comeras
welghing up to 25 lbs.
Spring head tilt assures
camera will return te neutral
position when lever Is in
unlocked position . .,

a wonderful safety factor.

AT

NEW PORTABLE 3-WHEEL
ks COLLAPSIBLE DOLLY

Dolly folds to fit
x36] Welghs only 60 1bs, Has

which may be locked for
stiraight dollying.

}v into carrylng case-18"x12"

wheel in reor for steering,

MINI-PRO
New lightweight all-
metal MINI-PRO Tri-

pod fulfills a tre-
mendous need—
especially for Vid-
icon cameras
weighing up to 8
Ibs. Low height
measures 33"
and maximum
height 57", Re-
versible spur

and rubber
cushions. Max-
imum leg spread 35°.

FRaANN €. JuCuERm

@ﬁmenn GQU|PmenT @.

DEPT. T-4-13 1500 BROADWAY o NEW YORK CITY

Ask obeout the
new Cr-51
(only 4V2'" high)
Write for ¢com-
plete details
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the world’s hest
microphones

D
»
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FUN
NKEN 4>
A"Emc"‘" Dept 17 N
EL'TE' ING. | 7 Park Ave.
New York 16, N. Y
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PRECISION
CONNECTORS

for PRINTED
CIRCUITRY

U. 5. Components’ printed card connectors embody all the design
features-demanded by printed circuit users. Minimum space, high-compression
.molded inserts, die-cast aluminum shells result in polarization flexibility and
high electrical and mechanical performonce even under the most severe
environmental conditions.

Series UPCC connectors are available with 7, 11, 15, 19 or 23 contacts
for 1 /16", %" and V" printed cards.

Write TODAY for complete information on U.S.C. printed card connectors
and receptacies and the name of nearest U.S.C. engineering representative.

# U.S. COMPONENTS, INC.

associated with U.S. Tool & Mfg. Co., Inc.
454 East 148th Street, New York 55, New York

‘“‘Pioneers in Connectability’’
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WANTED: FM transmitter 100-250 wuatts for operation on
94.6 megacycles to act as stundby for main transmitter.
Local power supply is 40 ¢/s. 25 ¢/s power supply trans-
mitter would be suitable but would consider 60 ¢/s equip-
ment for operation through rotary converter. Jamaica
Broadcasting Co. Ltd., 32 Lyndhurst Road, Cross Roads

P. O., Jamaica, B.W.I.

Wlate plans now! ... .for space and listings in the
 Free editorial listings of all ‘I 9 5 6

your electronic products.

# Paid listings of your Reps or
regional offices immediately E L E R N Ic
under your name in the al-
phabetical index.

# Display space to catalog your I N D U S T R I E s

line, announce new products,
institutionalize your com-

DIRECTORY

For quicker contoct with more

b . t the J direct . -
o vave eheduie, "¢ Y in the June 1956 issue of

agwraaens v TELE-TECH

New York 17 . .
Plaza 9-7880 & Electronic Industries

For product information, use inquiry card on last page.
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Bistable Elements
(Continued from page 161)

an output occurs only for both a
and b and the circuit performs the
logical AND function.

Airborne Applications

Let us now turn our attention to
a few typical airborne problems
such as telemetering and navigation.
In telemetering, the basic problem is
the collection of a large number of
low-level transducer signals from
various parts of an airplane or mis-
sile to indicate the performance of
the device under operational tests
and make them available for later
analysis. These transducer signals
are generally amplified, sampled,
and converted to one of a number of
types of modulation for transmission
to the receiver, which demodulates
and records the information for later
interpretation. It is also possible to
record data within the test device
on magnetic tape and later interpret
the data.

The BIMAG element, magnetic
amplifier, and transister combina-
tion provide an excellent approach
to this problem. For example, mag-
netic amplifiers have been demon-
strated that can amplify signals as
low as 1018 watts. Magnetic switches
or distributors have been built to
sample data at rates in excess of
100,000 cps. An analog-to-digital
converter can be built with transis-
tors or magnetic cores. The necessary
buffers for collecting, storing, and
organizing the data for transmission
is easily realized with BIMAG ele-
ments. Once the data has been trans-
mitted over a radio link to the re-
ceiver, it can be collected and stored,
or can be operated upon directly to
provide the necessary scale factor
corrections, or other simple compu-
tations can be performed before the
data is recorded for later examina-
tion. It is equally possible that this
data can be collected and the compu-
tations performed while the infor-
mation is being recorded.

The navigational problem lends
itself to a similar approach. Here, a
greater computation problem exists
than found in telemetering. We have
examined this problem in detail and
found that an entire navigation sys-
tem can be readily “magnetized.”
Another technique that might be
needed in this application, that is if
direct flight control were desired
from the input data, would be a
power amplifier for driving servo-
mechanisms, This also has been ac-
complished.

In conclusion, the concepts of a
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new component, the BIMAG element,
have been presented—a component
that is made up of non-aging iron
alloys and copper wire, neither of
which age appreciably by compari-
son with some of our better known
electronic components today. The
BIMAG approach makes possible the
realization of airborne control sys-
tems with techniques that resist en-
vironmental failures far more than
do their vacuum tube counterparts.
The advent of the BIMAG element
opens the airborne control field for
miniaturization with lower power
consumption and a higher degree of
reliability than heretofore possible.
It should not be inferred that the
BIMAG element is a panacea; there
are limitations to the applications of
this device just as with all other
electronic components. But it ap-
pears that the great reliability, long
life, low power, and excellent oper-
ating characteristics under extreme
environmental conditions make the
BIMAG element a device that re-
quires careful consideration, particu-
larly as applied to airborne control
systems which have a need for the

most desirable properties that can
be offered.

Temperature Coefficients
{Continued from page T1)

For specially accurate non-auto-
matic operation, connecting the
capacity meter to a single capacitor
by hand offers a temperature co-
efficient measuring accuracy of 1
ppm.

The heart of the machine is a
compact analog computer operating
as a capacity meter. It consists of
three multiplier stages and one adder
stage combined in a bridge circuit
with the capacitor under test. The
bridge output actuates a synchro and
oscillator arrangement to obtain re-
quired readings. See Fig. 2.

The four computer stages include:
Circuit 1, a multiplier network
whose transformation ratio is a
linear function of the impedance of
the capacitor under test; Circuits 2
and 3, steatite variable capacitors in
circuits which multiply by a variable
coefficient; Circuit 4, for adding the
three output voltages of the preced-
ing circuits.

Computer Circuit

The computer of Fig. 2 is capable
of solving the following linear
equation:

where U = (r; + r: + rp) E.
U = output voltage of adding circuit.

(Continued on page 164)
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COMPLETE LINE of deflection yokes for every need including military
and special yokes. Focus Coils for tough problems. We'd like to help
you with new applications. Write or phone Dr. Henry Marcy today.

J j17

INSTRUMENTS, INC.
170 Industrial Road + Addison, Ill. - Phone: TErrace 4-6103

=

CIRCUIT DESIGNING CAN BE FASTeFLUID ¢ FLEXIBLE

e — —— — —— —————— —— — — — —— — — — —— . —— ——

SEEZAK BREADBOARDING COMPONENTS ENABLE ENGINEERS TO

UTILIZE
the Philosophy of Change

@ Modify Llayouts Easily

@ Mount Electronic Components on Removable
Plate-Modules

@ Do Flot Panel Wiring
@ Assembie Standard Chassis
@ Alter or Expand Chassis at will

Simpler and Swifter
System Development

U. M. & F. MANUFACTURING CORPORATION - Dept, T-1, 10929 Vanowen St. » North Hoflywood, calif.:,l

Write for “Organized Electronic System Breadboarding'

Mul.(e your

“Jennite

{ Purified synthetic products of re-
1

agent quality. Controlled particte
size and shape contribute to effec-
tive control of packing and shrink-
age. Our iron oxide production
know-how can help you accomplish
best results.

) :ED FERRIC OXiDEs
rTop Performgpnee

Manufactured by highly modern
processes under rigid laboratory
control. Clip this od to your letter-
head for a working sample.
TR =

COLUMBIAN CARBON COMPANY

MAPICO COLOR
380 MADISON AVENUE,

DIVISION

NEW YORK 17, N. Y.
S = e —————

For product information, use inquiry card on last page.
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EXTENDED FReqUENCY )?A/VG‘E

with these STANDARD SIGNAL GENERATORS (" MODEL 80
2 Mc 1o 400 Mc

MODEL 80-R

5Mc to 475 Mc
\_ .

SPECIFICATIONS

FREQUENCY RANGE: IModel 80) 2 to 400 Mc in 6 bands.
{Model 80-R} 5 to 475 Mc in & bands,

FREQUENCY ACCURACY: = 0.5%
FREQUENCY DRIFT: Less than .1 % after warm-up,
OUTPUT VOLTAGE: Continuously variable from 0.1 to 100,000
microvelts (=7 to —127 DBM).
OUTPUT ACCURACY: =10% at 0.1 volt from 5 to 200 Mc.
+15% at 0.1 volt from 200 to 475 Mc.
MODULATION: AM is continuously variable from 0 to 30%.
Internal modulation, 400 and 1000 cycles.
External modulation, 50 to 10,000 cycles.
RESIDUAL FM: Less than 500 cps at 450 Mc for Model 80-R,

and correspondingly lower for both models at lower
frequencies.

POWER SUPPLY: 117v, 50-60 cycles, 70 watts.

MEASUREMENTS
CA%w@éaWMéGPCORPORAHON
BOONTON - NEW JERSEY

FEATURES

® Direct-Reading scaies
and dials; individually
calibroted.

¢ Convenient microvolt
and DBM output scales.

® Accurate indication of
output voltages at all
levels.

® Low residual FM due to
hum and noise.

® Provision for external
pulse modulation.

% ANCHOR RING", CONE and

MAGNET INSULATOR"

COLOR TUBES

Perfect insulation . . . easy to attach . . . economical. From
stock and to your specifications. Also: safety glass mounting
channels; dust seals; flexible bumper channels.

36-36 36th St., Long Island City 6, N. Y.
Chicago rep:

Pat Malone,3000 West North Ave., Chicago. Ill. + SPaulding 2-9892
Califernia rep: W, S, Harmon Co., 121 N. Robertson Blvd.

INDUSTRIAL c.. i
Beverly Hills, Calif. « CRestview 6-3027

Visit our booth 7327, Nat'l. Plastics Exposition, N, Y. Coliseum, June 11-15

*patented

$ /ee/iance mca Co., ﬂnc.

RaDIO & TV MICA SPECIALISTS

TUBE SPACER

Reliance are specialists in the fabrication of Mica parts. For 27
years, they have met industry’s spec:hcahons for critical tolerance
and quality control. Our years of experience meeting close tolerance
work can help you whenever you are faced with tight specifications
and our quality control will meet the increasing rigid specifications
of today’s design.

QUALITY MICAS MAKE QUALITY TUBES

Is your application of Mica correct?
Our engineering dept. will assist you in developing the proper vse of mice In
your produets.

RELIANCE MICA CO., INC.
gEm  341-351 39th St.

RADIOD & TY
TUBE SPACER

CAPaciion FILM
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Temperature Coefficients
(Continued from page 163)

= Circuit 1 transformation ratio.
r;and rs = Circuit 2 and 3 transforma-
tion ratios, which are linear
functions of the angle defin-
ing the position of the rotor.

E = input voltage common to the three
multiplier circuits.

On balance, U = O. The equation
is written:

rn+retrs =0,

which is a linear relation between
the change of capacity under test
(r,), and the rotations of the vari-
able capacitors (r, and r;). The two
displacements of the two variable
capacitors are thus linear functions,
respectively, of the active admit-
tance and reactive admittance of the
capacitor under test.

Table 1
Temperature Coefficient

Standardization Table
(Based on International
Electrotechnical
Committee presentation)

Temperature Tolerance per °C x 10-°
Coefficients 1A 1B
x 10~° - 0 —
4100 =*+15 =+ 30
4+ 33 +15 =+ 30
0 *+15 =+ 30
=l 38 *15 + 30
— 47 +15 =+ 30
-—75 *15 + 30
—150 +15 * 30
—220 +15 * 30
—330 =+25 x 40
—470 *35 x 70
—750 +60 *=120

To each admittance variation,
AjwC, of the unknown capacitor, X,
there corresponds a complex error
voltage which, after high frequency
amplification followed by a fre-
quency change (the i-f being 50 cps)
and 50 ces amplification, is applied
to two motors driving the rotors of
the variable capacitors. Motor M, of
the capacity block (Circuit 2) re-
ceives only the reactive component,
and motor M, of the resistance block
(Circuit 3) receives the active com-
ponent. This result is obtained by
means of a 50 ces 90° phase shifter
connected to the control of motor
M,. The stopped condition of the
motors corresponds to a zero com-
plex error voltage, and the dials
then show the changes of capacity
(direct reading capacity meter) and
of resistance (direct reading meg-
ohm meter), respectively, for the
capacitor under test.

The input coil, L,, common to the
three multiplier circuits, is connected
to the terminals of a 472 K¢ genera-
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tor, HF,, delivering a balanced volt-
age, E, of 50 v,

A generator, HF,, delivers a volt-
age at 522 xc¢ required for frequency
changing. Superimposed on HF,
voltage, it produces 50 cps beats in
a synchronizing block in which a
servomechanism constantly main-
tains this beat frequency in synchro-
nism with that of the line. (This
equipment may be modified for 60
cps operation.) The line voltage and
the 50 cps voltage proportional to
the error voltage are applied simul-
taneously to the two windings of
the two-phase motors driving the
variable capacitors.

For simplicity, the effect of stray
impedances has been ignored in this
description. It can be shown that
they cause errors in measurement
less than one part in 105, It may be
noted in the above equation for out-
put voltage, only capacity ratios en-
ter, stability of the high frequency
voltage and linearity of the ampli-
fiers having no effect on the final
result.

r26% =)

% OISTRIBUTION

T t o T T -6
-0 -5 0 & 10 15 TC-10

Fig. 5: % distribution vs. temp. coeflicients

A noteworthy observation is that
this measurement instrument is a
kind of combined capacitance bridge
and transformer network. No active
elements such as tubes can jeopar-
dize circuit stability. As the amplifier
is a null detector, the stability of its
gain is of no consequence. Also, the
multiplying and adding circuit in-
ductances are grounded at their
mid-points. The effect of stray capac-
itance variations between the feed-
ers and ground is thus negligible,
although it would be very important
if an oscillating circuit were used for
measurement.

Machine Construction

As shown in Fig. 4, in addition to
the computer the machine comprises
3 measurement positions and an in-
dexing table to shift the capacitor
position, plus a closely regulated
oven and data notation desk. See
layout in Fig. 3.

Each of the three measurement
positions consists of two flexible
electrodes fixed to a steatite support
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and carrying at their ends sintered
nickel-silver contacts for connection
to the capacitors under test. These
electrodes are also connected by
means of coaxial cables to network
1 of the analog computer, through a
precision switch which connects each
of the 3 measurement positions in
turn. These measurement positions
are surrounded by a grounded metal
shield.

The capacitors under test are
mounted on a cast alloy platform
carrying 24 jigs holding one capaci-
tor each. A driving mechanism
moves the platform 15° every 40
secs. to bring 3 new capacitors into
contact with the 3 measurement po-
sitions. During these 40 secs. the
automatic switch connects the 3
measurement positions to computer
terminals, and the cycle is repeated.
When a capacitor has completed its
cycle, it has been subjected to 3
measurements (259°C, 90°C and

back to 25°C) at a rate of one capaci- |

tor every 40 secs.

A semi-circular oven, comprising
an air-heating section, a hot stabi-
lized section, and an air-cooled sec-
tion, subjects the capacitors to their
temperature cycle. The “cold” posi-
tions are temperature stabilized
through room air conditioning, The
“hot” position is kept constant at
90°C within 0.5°C by a thermistor
temperature control. Furthermore,
the hot position is checked by a sen-
sitive thermistor bridge.

A specially designed data notation
desk avoids any error of identifica-
tion. A chain carries measurement
cards, and is driven synchronously
with the rotating platform, Every
time a fresh capacitor arrives at the
measurement position, the corres-
ponding card replaces the preceding
one in front of the marking window,
eliminating  accidental operator
error. Pilot lights show which of the
3 measurements is being performed.
At the end of a c¢ycle, it is only nec-
essary to remove the last capacitor
and last card at the same time. The
temperature coefficient is very easily
calculated immediately by means of
an adding machine and nomograph,
and the capacitor placed on a rack,
sorted according to its TC.

Each of the machine’s two working
points employs one operator; one
inserts the cards on the translation
chain, reads the capacity meter com-
puting dial, and makes data record-
ings at the places indicated by the
pilot lights; the other operator
places the capacitors on the jigs of
the revolving platform, and calcu-
lates the TC with the aid of a nomo-
graph based on the equation:
where:

({Continued on page 166)
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For product information, vse inquiry card on last page.

YOU T0O CAN
HAVE THESE!

We're the source of these imported
television lenses which greatly increase
camera versatility. Complete the range
of your TY camera lenses with these
previously unavailable focal lengths.
Supplement the lenses you are now
using for increased versatility and
performance.

2 ) ANGENIEUX
- RETROFOCUS

wide angle lens
(35mm focal length)
f2.5. Focusing
mount with iris dia-
4 phragm. Highest
resolution for
sharpest images.

PRIMOPLAN

(75mm focal
length) f1.9. Focus.
ing mount with iris
diaphragm. longer
than normal focal
length for universal
application.

TELEPHOTO

(250mm focal
length) £5.5. In fo-
cusing mount with
iris diaphragm and
built-in lens shade.
The light weight
canstruction per-
mits a balanced
turret action.

All Lenses Fully
Guaranteed
for
Optical Quality
and Top
Performance

Write today for our complele price list of
all of our special lenses for television com-
eras—28mm through 250mm. Somples far
test purposes available on request.

PONDER & BEST

TELELENS DIVISION
Importers of Fine Phatographic Equipment

814 North Cole Avenue
Hollywood 38, California
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Now!
A LOW COST
BRIGHT RHODIUM

PLATING PROCESS

for electronics and
electrical components

/d'e(ﬁ}\

~ BRlGHT//
RHODIUM
“PROCESS ~

7 I\

At last . . . a long sought
rhodium piating process
which provides all the de-
sirable characteristics of
rhodium plus many exclu-
sive features which makes
it particularly suited for
electronic and electrical
compeanent manufacture.

Sel-Rex BRIGHT
RHODIUM used
extensively in
following
products

Sel-Rex BRIGHT RHODIUM
deposits are mirror bright,
resistant to tarnishing and
corrosion, have exceilent
conductivity and reflectiv-
ity. Produces a hard sur-
face that is excellent for
sliding and wiping electri-
cal contacts where light
or heavy pressures and
low contact resistance are
required.

EXTRA! Sel-Rex BRIGHT
RHODIUM offers ASC —
Automatic Stress Compen-
sation — a special
technique which counter-
acts the high stress char-
acteristics inherent in
conventional rhodium
plate.

Reflectors

™ s
=~ ot

Sel-Rex Precious Metals, Inc.

229 Main Street . Belleville 9, N.J.

— —— — — g ——— — — . — — — — ——p—

Sel-Rex Frecious Metals, Inc.
| 225 Main Street, Bellevilie 5, X. J.

|
| Please rush literature on Sel-Rex BRIGHT |

RHODIUM and other famous Sel-Rex Plating
l Processes. '

I Name_ e

E Company _ -~

[ Address_ o _

| City _Zone State i
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Temperature Coefficients
(Continued from page 165)

10-s K L1 +L|
Ag J\C 2

Af = temperature difference between
“cold” and “hot™ positions.

K = multiplier to transform dial fig-
ures into uuf.

L; = “hot” reading.

L: = first “cold” reading. I

L, = second ““cold” reading,

C = a) for TC within =100 ppm, Cis

nominal capacity of units be-
ing tested at =1% or =2%,.
b) for TC below —100 ppm, C is

actual capacity of unit previ-

ously measured with a Q-meter.
This second operator then sorts the
capacitors in accordance with meas-
urement results.

Of course, it would be easy to
equip this measuring system with
simple, additional automatic controls
to make it efficiently operable with
one operator only. Even with the
existing design, by rotating the
measuring positions 45°, the equip-
ment may be operated by one oper-
ator, except that measuring time

per unit would then increase from
40 to 65 secs.

Based on prototype tests and ac-
tual production experience since
late 1954, it is apparent that the ma-
chine’s accuracy and dependability
are of a consistently high order,
having proven most valuable in
stepping up the production of preci-
sion ceramic capacitors. Fig. 5 shows
how close tolerance groupings were
achieved with a batch of 4000 cera-
mic capacitors. The production con-
trol of such batches is greatly facili-
tated by the TC measuring machine
described here.

The U. S. subsidiary of Compagrie Generale |

de Telegraphie Sans Fil ts the American
Radio Co., 445 Park Ave.,, N. Y. 22, N. Y

Selenium Rectifiers

(Continued from page 69)

a stack whose forward resistance has
doubled after only 3500 hrs. of opera-
tion. Makes B and C both indicate a
levelling off at the 5000 hr. mark
after increasing 1009 from initial
forward resistance. Brand D turns
out somewhat better than E, although
decidedly inferior to the other makes
represented.

|
Temperature

For the lift test plotted in Fig. 6, |

| samples of the five leading brands |

were run at 1009 rated dc load and |
voltage, as detailed above. However,
the ambient temperature was ad-
justed until the cells reached their

wwWwW americanradiohistorv com

I clectronic 1

technicians

Had Electronic Training in
military service?

or Graduated from 2-year
Technical School Course?

IF ANSWER 1S “YES,” there’s an
outstanding opportumty open to
you today in TEST WORK at
General Electric’s nght Military
Electronic Equipment Department
in Utiea, N. Y

Assignments include complete
aligning, testing and troubleshoot-
ing of ordinary electronic units.
Also substitution testing on
complex electronic equipment.

Ability and initiative determine
your responsibility and compensa-
tion—not a “set” scale. Ample
opportumtles open to you to
advance and increase your technical
skills. And General Electric offers
the utmost in employee benefits:
insurance, stock bonus, pension, ete.
Please write, including
details of experiemce, to:

MR. W. M. O'HARA
Personnel Office

Light Military Eleetronic Equipment Dept.

GENERAL @ ELECTRIC

I French Road. Utica, N. Y. ‘

how to

complere
coax

‘nssemblies
sut:r,esslullq

MG H‘ﬂﬂﬂ'l'

Aldke - L |
MICRODOT
1026 PRESMDIMNT 4T,
50, FASADENAG, CALIF
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maximum rating of 85° C, The entire
test is almost a duplication of the
previous one, from the standpoint of
proportionate results, except that
make E goes to pieces—literally. Af-
ter only 2600 hrs., his units have
doubled their forward resistance, and
many of them fail. The record shows
that 6 out of 20 samples popped vio-
lently between 1500 and 2000 hrs.,
their plates loosening up in disar-
ranged fashion.

Only one other unit failed during
this test. After 300 hours, a stack
made by C arced over and burned
out—obviously an isolated defect.

60— —

Q@
o

b
=]

N
[=]
|

% OVERVOITAGE
BEFORE BREAKDOWN
of
=]

&
R

FRE: =

s kel B4 Ko

OVERVOLTAGE TEST

Fig. 10: Performance of five leading
brands under conditions of overvoitage

Although, after completion of the
run, the coating on all samples rep-
resenting D appeared blistered to an
alarming degree, no failures resulted
from the constant cell temperature
of 85° C.

However, when the 20 blistered
samples underwent a vibration
check, 16 failed almost at once, indi-
cating that permanent harm had in-
deed been done by the sustained
heat. In marked contrast, no samples
of A failed the vibration test. As a
matter of fact, only one sample of
each remaining brand failed the
shake test.

Current Overload

The next set of curves depicts sam-
ples of the five leading brands run-
ning for 5000 hrs. at 1109 of rated
dc load. All other ratings were main-
tained at 1009%. The current overload
was chosen to simulate that condi-
tion which could accrue with an in-
crease in supply-line voltage from
the nominal 117 v. level.

It is apparent at once that even a
10% current overload causes an ap-
preciable degradation of the aging
characteristic. After 5000 hrs. of con-
tinuous operation, units manufac-
tured by A increase their forward
resistance almost 1009,. Manufac-
turer E, according to Fig. 7, turns
out cells whose voltage drop doubles
within the first 1000 hrs. Moreover,
the record shows that many of his
stacks break down completely. Be-
fore the life test was half over, 11 out
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of 20 samples made by E had arced
through and failed.

Continuing our examination of Fig.
7, we observe that brand C gives an
interesting performance. Instead of
paralleling B, as in Fig. 5, his curve
traces an individual course which in-
dicates that the forward resistance is
still climbing at the 5000 hr. mark.
For make B, only 4000 hrs. are re-
quired to double forward resistance
under overload.

But it is really manufacturer D
who surprises us. Instead of soaring
under the 109, current overload, the
voltage drop of his cells increases
only by approximately the same fac-
tor affecting brand A. Moreover, only
2 failures occurred in the D group,
while B and C experienced 4 and 5
breakdowns, respectively. Manufac-
turer A sustained one failure during
this test.

" Tests at Maximum Ratings

Fig. 8 illustrates the most rugged
(but very necessary) test of all. In
this case, the selenium rectifiers are
placed in a humidity chamber and
then operated at 1009, voltage, load
and temperature. So that conditions
of humidity absorption often en-
countered in the field may be thor-
oughly checked, power to the units
under life test is interrupted periodi-
cally. The cells are allowed to cool
off completely, remaining thus for 24
hrs. while the humidity level is main-
tained. Then power is re-applied for
100 hrs., after which the cooling
cycle is repeated.

As might be expected, manufac-
turer A displays the best perform-
ance of the leading five. Cells made
by B and C compare with each other
favorably, though considerably infe-
rior to brand A, Make D turns out
relatively poorly in humidity, while
the stacks of manufacturer E fail so
frequently after 100 hrs., that the
power to his panel is interrupted
permanently at that point. The 5000
hrs. plotted in Fig, 8 represent actual
operating time, exclusive of the many
24-hr. outage periods.

It is not surprising that humidity
causes an increase in the failure rate
of all brands. Even manufacturer A
sustained 3 failures during this life
test. These, however, did not occur
until after 3500 hrs., while brand B
by that time had chalked up 5 break-
downs, some occurring as early as
2000 hrs. Manufacturer C likewise
sustained 5 failures, but these all
took place before the 2000-hr. mark
was reached.

As for those cells made by manu-
facturer D, failure rate was definitely

(Continued on page 168)
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HIGH-GAIN

omnidirectional
VHF TV transmitting

ANTENNA

AMCI TYPE 1046
Channels 7 through 13

Shown above is the five-bay
array recently installed for Station
witn . Channel 7. in Washington.
North Carolina. With a gain of 19.4.
a single 6-1" coaxial transmission
line feeder and in conjunction with
a 20 kw transmitler. the antenna
radiates an ERP of 316 kw AMCI
Type I null fill-in assures proper
coverage even in close to the tower.
Write for Bulletin T-105.

ANTENNA SYSTEMS — COMPONENTS
AIR NAVIGATION AIDS —INSTRUMENTS

ALFORD

.-'1-?':'4‘h'.u.f':m'urr:ﬂ::; Ca, frne
IR ATIAMTIC AWE. BOATOR. mAdd

Wy

For product information, use inquiry card on last page. 167
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uvse ROHN

communication
and
micro-wave
towers

featuring these
special advantages

@ Self-Supporting from 50 feet
to 66 feet or up to 200 feet to
300 feet when guyed!

® Hot-Dipped Galvanizing
Throughout — Finest Protec-
tive Coating. Also available in
weather-resistant double-coat
enamel.

® Easily and Quickly Erected.
Towers are'in 10-foot sections;
two workmen can erect a GO-foot
tower in only two to four hours!

@ Excellent Design and Work-
manship — both proven thor-
oughly through the test of time
— thousands of Rohn installa-
tions!

@ Economically Priced — Saves
you money because you can buy
just the right Rohn Tower to fill
your requirements.

@ Variety of Rohn Sizes and
Models: No. 6 with 1214 tri-
angular design for iguye:d heights
up to 120°, 50’ self supporting;

No. 20 features 14" triangular
design for heights up to 160';

No. 30 has 18" triangular de-
sign for heavy duty use; the
No. 40 for extra heights up to
300 feet or for extraordinar

wind or antenna loading — self-
supporting to 66 feet!

GET COMPLETE INFORMATION,
PRICES AND CATALOG. WRITE,
PHONE OR WIRE FOR
NEAREST SOURCE OF SUPPLY

ROHN Representatives coast-to-coast

ROHN Manufacturing Co.

116 Limestone, Bellevue
Peoria, lllinois

“Pioneer Manufacturers of TV and Com-
munication Towers of All Kinds.”
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Selenium Rectifiers
{Continued from page 167)

discouraging. By 1800 hrs., 9 out of 20
units had broken down completely,
with only 6 surviving the 5000 hr.
run.

Derating

Early in this article, it was men-
tioned that derating the radio-type
selenium rectifier would bring sur-
prising returns, from the stand-
point of life and performance. Fig.
9 depicts this point nicely. To make
the illustration complete, reference
should also be made to Fig. 5—the
life test at rated load.

For the derated life test, dc output
current was restricted to 75% of the
recommended maximum. Potential
input to the units came from a regu-
lated source of 120 vac. All stacks
were of the line-voltage variety,
rated at 130 v. input,

Once more, manufacturer A out-
strips his competition. After 5000 hrs.
of constant operation, forward resist-
ance has increased by only 50%.
Even brand E shows a marked im-
provement when derated. Now his
cells require the full 5000 hours be-
fore doubling their forward resist-
ance. The remaining makes reveal
similar improvement.

Limiting the dc output current of
course performs a two-fold function.
In addition to bringing about a direct
reduction in cell temperature, it also
retards the flow of RMS current,
thereby further reducing the tem-
perature. Thus, the advantage of
limiting rectifier load current to some
value less than maximum rating, is
of a very significant order.

Overvoltage

Fig. 10 illustrates the performance
of the five leading brands under con-
ditions of overvoltage. Essentially,
this test consists of raising the ap-
plied ac potential until one or more
cells arc over and rupture the
barrier layer. The load is discon-
nected, but the capacitors remain in
the circuit to furnish a constant back
emf to the selenium plates.

Although rated at only 130 vac,
manufacturer A evidently produces
stacks capable of withstanding al-
most 50% overvoltage before punc-
turing. Due to the resultant increase

in reverse current, however, cell

temperature soars very quickly and
the inherent characteristics of the
stacks vary quite radically.

Turning now to the section plotted
for manufacturer E, we observe fail-
ures at less than 109 overvoltage.
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-
ry Y(;TJT'IAVE AN "
II 0BSTRUCTION LIGHTING "
| PROBLEM? \
Answer 18 1
! HEY BeStPHlLL“’S, INC.
I HUGHE!H t;&ependnble source oi'
__‘(;‘;s;‘:udion Lighting Eqmprr‘\::r:".l ‘
l wdth o :Jerlueissioi: ::ec':\r;ushy. |
-

MODEL LC52-9AP
Tower Lighting
Contral Unit
{Outdoor type)

Pheto-electric cantrol
(2 or 3 pale)
Remate Phototube,
Twa-Circuit Flosher ond
Autatronsformers.

MANY OTHER MODELS AVAILABLE
Write for literature on your specific problem

— HUGHEY & PHILLIPS, INC. —

l Manufacturers of
300MM Code Beacons, Obstruction Lights,
l Photo-Electric Controls, Beacon Flashers,
Microwave Tower Control & Alarm Uniss
I Remote Lamp Failure Indicator Systems,

and Complete Tower Lighting Kits.

|

|

!

| 3300 NORTH SAN FERNANDO BLVD. |
BURBANK, CALIF. ]

CONALERT

MONITORS

CONELRAD

® Fail-Safe ® 5 Channels

® Low Cost ® Silent Monitoring
% FCDA Approved

L J

Meets FCC Requirements
Effective os of Jan. 2nd, 1957 —

MANDATORY FOR OPERATORS
OF ALL RADIO TRANSMITTERS!

For complete information write:

ENGINEERING CORP.

2912 Middlefield Road
Palo Alte, California
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Electronic

Develw{QZnt

A real opportunity
for personal recognition. Non-
government work on complete
product design projects with estab-
lished manufacturer of industrial
TV cameras, amplifiers, receivers,
frequency converters, etc.

Musr be prepared to work
independently. See your own ideas
through — from blueprint to finish
— ready for market. Modern lab
facilities at your complete disposal.

BLONDER-TONGUE LABS., INC.

Westfield, New Jersay
WEstfield 2-7032

Write or Telephone

How to be the happiest
creative engineer
in California

\\h//
;/I\\i

Beckman Instruments, Inc.* offers
E.E.’s, M.E.’s, Manufacturing,and Sales
Engineers the kinds of jobs that crea-
tive men dream about. Top salary, all
employment “extras’” including cur Edu-
cational Assistance Plan, modern facil-
ities and personal recognition that
comes naturally with our decentralized
operation. Small town living...but near
metropolitan areas in either Fullerton,
So. Pasadena, Newport Beach, Rich-
mond or Palo Alto.

"We're pacing the commercial electronics
field ($3,000,000 sales in 1949 to $21,000,000
sales in 1955) and we'll be disappointed
if you don't grow with us.

Beckman /

Write Beckman Instruments, Inc., 2999 W. 6th
St.,Los Angeles 5,Calif. Ask for Career File # 55
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As a matter of fact, the record shows
that some of his units failed at only
5% overvoltage. Makes B and C both
required about 30% increase to break
them down, while D sustained fail-
ures at only 20% beyond ac input
rating.

While some may question the merit
in such a test, in view of the fact that
radio-type cells are rarely subjected
to large doses of overvoltage during
service, it is felt that this method
gains further insight into the quality
of cell structure. It is considered
highly significant that the brands
which stand up best to overvoltage
usually make the best rectifiers. This
fact has been established consist-
ently, with few exceptions.

10,000 Hr. Run

Our final life test, plotted in Fig.
11, depicts the results of a special
10,000 hr. run. As a rule, tests of this
duration are performed only infre-
quently on radio-TV cells—mainly
when new makes are introduced to
the industry, or a new process has
been developed, Examining the per-
formance of manufacturer A, we find
forward resistance completely lev-
elled off after 8000 hrs. At the 10,000
hr. mark, B and C have also levelled
off in voltage drop. Make D is still
climbing—in a very gradual manner,
however—while E’s forward resist-
ance has soared hopelessly.

As for the number of failures in
this lengthy test—which, inciden-
tally, was run at 1009% of all ratings—
A had 2 occurring at around 6500
hrs., while B had 3 between 5000 and
6000 hrs. Makes C and D had 5 and 8
failures respectively during the latter
period. 509 of the samples selected
for E broke down under 6000 hrs.

As has been demonstrated many
times, manufacturer A is undoubt-
edly in a class by himself. Indeed,
there may be some question as to
whether his quality need be so high
for radio-TV applications. Make E,
on the other hand, would be a poor
choice for equipment manufacturers
turning out a quality product.

This discussion covered the five
leading brands only. A few of the
smaller firms, it is true, produce ra-
dio-type stacks far superior to brand
E. None, however, approaches the
level of excellence enjoyed by A
or B,

Because quality variations among
even the five leading makes are so
broad and devious, the selection of
one or more sources of selenium rec-
tifiers for radio-TV applications be-
comes a hazardous undertaking, in-
deed. Only by actual life-testing can
dependability be assured.
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ZERO METHOD
DRAWS HOUSING
12" DEEP WITH
STRAIGHT
SIDEWALLS!

e Uniform wall
Thickness —No
Draft

T,
* Work-Hardened
Sides

* Smooth Surfaces
—No Transition
Marks

* Low Tooling and
Unit Cost

Housing pictured above was deep-drawn by
The Zero Method from aluminum stock to
meet an electronic manufacturer's custom
specifications. Although drawing depth was
a full 12 inches (only 33" square), wall
thickness was held uniform from top to bot-
tom. Sidewalls were work-hardened during
the drawing process from the original soft
to ¥2 Hard.

The Zero Method eliminates the need for
annealing. Results: exceptional economy,
finer surfaces. Housing above required three
draws, yet surfaces are as smooth as if only
one draw were made.

Secrets of The Zero Method:

* Special hydraulic drawing presses
built to Zero specifications;

* Special-formula drawing compounds;

* Exclusive rool design which enables Zero
to produce tools for custom-drawn

parts at a fraction of the tooling cost for
conventional deep-draw methods.

Write for FREE CATALOG
listing standard sizes—or send
us your design specifications.

Typical sizes and shapes produced to custom
specifications by The Zero Method. Over 1,100
standard sizes are also available,

r
=L ER 0 MANUFACTURING co.

ZERO BUILDING, BURBANK 2. CALIFORNIA
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BTASS PLUG BODY~
{1y PaTE 10 20 M

NEW KAY

| Ligna-Sweep

MODEL “‘C”

sJCEEAMIC~ STEATITE =
(VACuUM Wax e

P azang
w38 TNy ora 510 beass
TUSE PRONG
el = IREANY SRwER RATE

SUPPLIED IN 1 & 2 CONTACT TYPES

Low Cost, Lab Quality ANl Electronic Sweeping Oscillator
For Alignment of Television, FM Radio, Video and Complete
VHF Band Pass With Automatic Gain Control

Designed for laboratory, production line or service shop, the new
Kay all electronic Ligna-Sweep Model “C” gives variable center
frequency and sweep width with high output automatically held
constant over frequency sweep and frequency band. The following
freqquency ranges are covered by six switched bands.

Television: All IF and VHF channels with fundamental frequency output of

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND
SOCKETS FOR HIGH
FREQUENCY CONNECTIONS
For quality construction thru-
out, and fine finish, see dia-

grom obove.

f 0"7“‘{\":\-"0""| 101 Series furnished with P 1.0 V rms into 75 ohms, Sweep width variahle o at least 20 me at YBF, 15

oA oS e, 2907 57167 %7 o ot BN e me at IF.

b /-‘(‘\‘A‘N. ferrule for cable entrance. AN OSSR b FM Radic: Range §0-120 me with fundamental frequency output of 1.0 V
AL,

T Knuled nut secorely fastens ANTRR R AL s into 75 ohms. Sweep width variable 100 ke to at least 20 me. 10,7 me

vnit together. Plugs have cer- IF band pass with beat frequency output of 0.25 V rms into 75 obms SWeep
amic insulation; sockets boke- width variable 100 ke to 2 me.

lite. Assembly meets Navy P-202-CCT i VHF Band: Range 30 to 230 me with fundamental frequency output of 1.0 V
specifications, rms int0 75 ohms. Sweep width variable to at least 15 mc.

202 Series Phosphor bronze
ife-swi <. Video: Range 160 ke to 12 mec with beat frequency output 0.23 V rms into 75
R ebeizh| Hhps Sockel R ohms. Sweep width variable 100 ke to 12 me.

P-101-%% tacts engage both sides of §
= flan_BIG copibele cdaukly OTHER SPECIFICATIONS:
Flatness: ¥lat within =+ 0.4 db over widest sweep.

| Sweep rate: Variable around 60 eps. Locks to lipe frequency. .
M?znnators: Switched 20 db, 20 db, 10 db and 6 &b, plus continuously vari-
able ¢ db.
Frequency Indication: Direct readirg calibrated dial, i
Deflection Voltage: Linear sawtooth separately available. No pbasing controL
5.202-8 Power Supply: Electronically regulated 105 to 125 volts ac, 50-60 cycles.

[ el Price; $350.00 F. 0. B. Plant

WRITE FOR NEW KAY CATALOG
Howarp B. Jones Division

CINCH MANUFACTURING CORPORATION KAY ELECTRIC COMPANY

CHICAGO 24, ILLINOIS 14 Maple Ave. Pine Brook, N. I
SUBSIDIARY OF UNITEG.CARR FASTENER CORP Caldwell 6-4000

contact orea. Plugs and Fe
__ sockets have molded & ‘
) bakelite insutation. Evr

For full details and -
engineering dota ask
for Jones Catalog No. 20. = r
JOMES MEANS PROVEN GQUALITY

NOW, sion s 47 || ARE YOU READY FOR
1 TO 12 INCHES DIAMETER DlRECTlONAL
~- ~~ | REMOTE CONTROL?

No | i ‘s d , but
indispurable. tangible fact. o o0 The Rust Model 108D and Model RI-136

By means of an obsolt;‘?ely precis‘.je Phase Monitor have been designed as a re-
optical generation technique and the : - . suc
amazingly occurate PHOTO- liable ) combination fo' accommodate h
MECHANICAL DIVIDING ENGINE operation when authorized by the FCC.
emplayed by Precision Photomechanical K !
Corp.,fdividec:jpi(fl?s, dials, cornpcliex Write, wire, or phone us today for details.
wave forms, digital computer coding . L )
discs, sine wave frequency standards, See this remote control combination for b_roclq'
etc. are quickly and ecanomically casting stations at the NART8 Convention in
produced with the highest precision . .

ever achieved. Chicago, April 15-19.

Even fractional lines of absolute
uniform accuracy ecither in prime ar
non-prime numbers in any frequency
may be produced!

PRECISION PHOTOMECHANIGAL CORP.
170-A So. Yon Brunt $t., Englewood, N. J.

PLEASE RUSH . . .

(RN E RN NEE RN N NN NN AN NN

]
| O Blue Print Enclosed :
| [J Descriptive Brochure l
: NAME i
' FIRM - l
| ADDRESS. ; o
| <y STATE | FUNCTION
b e — —_————————— SYSTEM
ClSlO PHOTOMECHANICAL . | 3
CORPORATION rUSE industrial co., inc.
170+A So. Yon Brunt 51, Englewood, N. J. i 130 Silver St. Manchester, N.H. Tel. NA 3-3596
170 For product information, use inquiry card on last page, TELE-TECH & ELECTRONIC INDUSTRIES * April 1956
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REPS

News of MANUFACTURERS’ 3 _ .

£ e

REPS WANTED
Manufacturer of hermetic terminals
seeks reps in the following areas: Up-
state N. Y.; Fla.,, Ala., Ga.; Denver;
Northern Calif. (Ask for R-4-1)

M. K. Widdekind Co., Seattle, Wash.,,
has been appointed exclusive rep in the
Northwest territory for Foto-Video
Laboratories, Inc., Little Falls, N. J.

Brimberg Associates, 1028 Conn. Ave,,
N. W. Wash. D. C,, is a new firm en-
gaged in engineering sales rep of and
consultation for electronic manufac-
turers in the instrumentation and sys-
tems fields. Firm covers District of
Columbia, Dela., Md., and Va.

Lester L. Dunscomb has joined the
staff of Ridley Associates, manufac-
turers reps of Chicago, Ill

Sid Levin & Associates, Cleveland,
Ohio, has appointed Max Bauer as sales
engineer to contact electronic parts dis-
tributors and original equipment manu-
facturers in Ohio, Western Pa., W, Va.

Don V. Hamilton Co., Minneapolis,
Minn., has been appointed regional sales
rep, for the William Brand Co., Willi-
mantic, Conn., in N.D., S.D., Minn,,
and Western Wis.

Automatic Switch Co., Orange, N. J.,
has announced the appointment of
Koontz-Wagner Electric Co., Inc., South
Bend, Ind., as authorized stocking dis-
tributors of ASCO solenoid valves.

Lincoln Sales Corp., Baltimore, Md.,
has been appointed distributor for the
TV and broadcast receiver div. of
Bendix Aviation Corp. in Md., the
Delaware peninsula, and northeastern
W. Va.

Rush S. Drake Associates, Seattle,
Wash., has been appointed to represent
Allen B. Du Mont Laboratories, Inec.,
Clifton, N. J., in the Northwest for the
sale of cathode-ray oscillographs and
electronice instruments and other tech-
nical products.

J. T. Hill Co., San Gabriel, Calif., is
now representing Non-Linear Systems,
Inc., Del Mar, Calif,, in Calif., Ariz., Nev.

Appointment of the Robert E. Mec-
Clendon Co., E. Albuguerque, N. M., as
an authorized Kollsman Instrument
Corp., Elmhurst, N. Y. engineering
sales rep. has been announced.

Martin Laughlin, Lexington, Mass.,
has been named a sales rep for the
Warner Electric Brake & Clutch Co.,
Beloit, Wis. He will cover Vt.,, Conn,,
western Mass., and eastern N. Y.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1956

Charles L. Thompson Ltd. have been
appointed reps for western Canada by
University Loudspeakers, Inc.,, White
Plains, N. Y.

Clayton J. Heller, Marshall, Mich., has
been named rep for the sale of mobile
equipment in all of Mich., except the
Upper Peninsula, by Allen B. Du Mont
Laboratories, Inc., Clifton, N. J.

James Vibrapower Co., Chicago, Il
has appointed the G. M. Cole Co. as
their industrial sales reps in Ill. and
Wis.

Members of the Empire State Chapter
of “The Representatives” of Electronic
Products Manufacturers, Inc. re-elected
to office for 1956: John L. Stone, presi-
dent; Gordon LeRoy, vice-president;
Marshall Ball, secretary; and Joseph S.
Marsey, treasurer.

William L. Power has joined the staff
of R. C. Nordstrom & Co., Birmingham,
Mich. He will call on jobbers and in-
dustrials in Mich.

J. J. McBride Sales Co., factory reps,
have appointed Lou Lysak to the sales
force. The firm also announces a move
to new headquarters at 328 E. Burling-
ton St., Riverside, Ill.

John A. Green Co., Dallas, Tex., has
been named exclusive sales engineering
rep for Tenney Engineering, Inc., en-
vironmental equipment, to cover Tex.,
Okla., Ark., and La.

Appointment of M. J. S. Electronic
Sales Ltd., Ajax, Ontario, as exclusive

engineering and distributing reps for all |

of Canada has been announced by
Shielding, Inc., Riverside, N. J.

J. K. Dooley Co., Seattle, Wash., has
been appointed Pacific Northwestern
reps for ORRadio Industries, Inc,,
Opelika, Ala. Territory includes: Wash.,
Ore., northern Idaho, western Mont.,
and Alaska.

Appointment of R. C. Metzler & As-
sociates as sales reps to serve customers
in the Buffalo and Syracuse areas has
been announced by the Fielden Instru-
ment Div. of Robertshaw-Fulton Con-
trols Co.

Wes Alderson has been appointed by
General Dry Batteries, Inc., Cleveland,
Ohio, as the company’s manufacturers
rep in the Los Angeles area.

Bud Radio, Inc., Cleveland, Ohio, has
announced the appointment of Tena-
tronics, Ltd.,, Ontario, as exclusive
Canadian reps for distribution and
stocking of Bud products for customers
in Canada.
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these operations

. “'Grooving"

. deposited
carbon
resistors

Cutting
hard,
brittle
materials

“Trimming’”
printed
resistors

It's the “Airbrasive” way — the
method that uses gas-propelled
abrasive to do the work. There’s
no heat, shock or vibration. The
cutting is always constant and can
be controlled to remove extremely
minute amounts of material.

SEND US YOUR PARTS and an
outline of your requirements for
trials. We'll be glad to make
recommendations.

For details write for L 7
BULLETIN 5411 -

S.S.WHITE INDUSTRIAL DIVISION
Dept. B, 10 East 40th St., N. Y. C. 16, N. Y.

Western Office:
1839 West Pico Blvd., Los Angeles §, Calif.

INDUSTRIAL
“AIRBRASIVE” UNIT

For product Information, use Inquiry card on last page. 171
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Noise Free
A.C. Power!

NEW CURTISS-WRIGHT

DISTORTION ELIMINATING
VOLTAGE REGULATOR

® Reduces typical power line distor-
tion to less than 0.3%

® Furnishes 1.4 KVA of distortion-free
power

@ Electronically regulates 115 V out-
put to £1%

@ Recovery time less than 1/50 cycle

® Provides additional 4 KVA of =1%
electromechanically regulated
power

® Electromechanical time constant
only 0.6 seconds

® Electromechanical regulator, unlike
uvsual magnetic voltage stabilizer,

introduces no distortion or phase
shift

Here at last is the ideal sotution to the
disturbing problem of harmonics and
low frequency noise appearing in
115 V., 60 cps power sources. In one
compact package, every laboratory
can now obtain both

1) distortion-free, regulated power
when needed, and simultaneously

2) a large supply of elcctromechan-
ically regulated power for applica-
tions where normal line distortion is
tolerable.

In addition to its general laboratory
utility, this instrument is ideally suited
for preventing instability and inac-
curacy in a.c. computer system null-
ing operations. Many other applica-
tions. 230 V. model also available.
Immediate delivery. $1,689 f.o.b.
Carlstadt, N. J. Write for details.

Component & Instrument Department

LECTRADMICS DIVISION

CURTISS-WRIGHT

CEORFORATION - C&N
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Helicopter Navigation
(Continued from page 91)

‘ the requirements of a helicopter
Nav-Aid. Decca, being an area
coverage system allows any de-
sired track or series of tracks, ine-
cluding delay paths and holding
patterns, to be followed.

Group 3—Airborne Radar. Such
equipment is now heavy but light
weight equipment is under devele
opment for helicopters. Airborne
Radar, free from ground installa-
tions, appears to have positive
value as a secondary navigation
and approach aid.

Group 4—Visual Aids. Within an
area of limited practicability, spe-
cial ground lights may make it
possible to conduct safe and re-
liable helicopter operations. The
disadvantages of visual aids are
the large number required, the
problem and costs of obtaining

I ground sites, and the cost of erec-

tion and continued maintenance.

The limited operational evalua-
tions conducted to date with bas-
ically fixed-wing navigation systems
have shown that a definite need
exists for a true and completely com-
patible system for helicopters, one
that would meet the following gen-

| eral eriteria:

{ 1. Helicopters must utilize sepa-

| rate traffic lanes in the lower alti-
tudes, (below 2000 ft.). An altitude

separation line between rotary and
fixed-wing aircraft would be desir-
able.

2. High frequency helicopter op-
erations require a very conservative
use of airspace. The 10 mile airway
width should be reduced to a 3 mile
width for designated helicopter air-
ways.

3. A time or spacing separation
must be provided for flights proceed-
ing along identical flight paths.

4. In major terminal areas the
width of a helicopter airway should
| be in the order of 1 mi.

5. In major terminal areas it ap-
pears necessary to reduce altitude

I separation of aircraft to at least 500

[ £t.

[ 6. Development of automatic elec-

tronic air traffic control equipment.

7. The let-down aid should be de-
signed for operation in congested
areas with high obstructions close-in.

8. Utilize one aid for enroute navi-
gation and let-down procedures.

9. The let-down aid should be
capable of holding a given approach
flight track within a permissible de-
viation of plus or minus 100 ft. from
the centerline.

www.americanradiohistorv.com

10. Helicoptier approach to landing
under complete instrument condi-
tions should be in the order of a 7°
angle at a forward speed of 40 knots
or lower and at approximately 500
ft. per minute.

11. Current developments of radar
for collision warning apply to heli-
copter operations. A range of 10 mi.,
appears adequate for helicopter op-
erations.

12, Development of accurate air
speed indicators and altimeters.

13. The ANC standards of separa-
tion should be revised to recognize
the unusual flight characteristics of
the helicopter and to permit the de-
velopment of suitable Nav-Aids and
air traffic control procedures. Fi-
nally, while the true helicopter navi-
gation system will undoubtedly re-
quire the development of new de-
vices, every consideration should be
given to the use of proven available
equipment.

Image Orthicon
(Continued from page 73)

teristic will illustrate the means em-
ployed. The output curve for any
1.0. tube is a linear function of light
input up to a certain point. From
this point on, the output is shown
as not increasing (Fig. 6).

It must be borne in mind that this
curve is a “static” characteristic and
does not indicate the dynamic opera-
tion for cases where the peak high-
lights or whites in a normal scene
rise to values above the knee. Due
to electron redistribution, what
happens here, in effect, is a shift of
the slope of the curve to a new line
where the peak highlights just rise
to the flat portion.

This shift of the slope of the out-
put vs. illumination curve may be
called the “AGC Characteristic” of
the I1.0O.

It is possible to adjust the operat-
ing range of the tube by means of
the lens stop so that high lights in
which detail is desired are set to
the knee of the curve on the lowest
illuminated scene in a series of
scenes. Then no essential change in
camera output occufs when the
camera is focused on a scene having
higher brightness values. Such a
scene is immediately detected by the
presence of halo, seen as black above
the shoulders of the subject in Fig. 8.

Although this method of operation
relieves the camera control operator
of making continual readjustments
and permits the lighting man greater
margin of adjustment of lighting at
some saving of his time, it is a very

(Continued on page 174)
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TELE-TECH ADVERTISERS —
APRIL, 1956

ADMIRAL CORP. ......... .- ccviiinnnann 145
Agency—Cruttenden & Eger Associates

AIRCRAFT-MARINE PRODUCTS, INC. ........ 13
Agency—M. Russell Berger, Inc.

AIRCRAFT RADIO CORP, .................. 157
Agency—Burke Dowling Adams, Inc.

ALFORD MFG. CO,, INC, ........... ..o 167
Agency—Engineered Advertising

ALLEN-BRADLEY CO. ..... CoGoOBEODOnOOOan 45
Agency—Fensholt Adv. Agency, Inc,

AMERICAN ELECTRICAL MHEATER CO. ........ 62
Agency—F. B, Hubert Adv. Counselors

AMERICAN ELITE, INC. .................. 161
Agency—Manhattan Advertising

AMERICAN LAVA CORP, .................. 2
Agency—Power & Condon Advertising

AMERICAN PHENOLIC CORP. .............. &0
Agency—Burton Browne Advertising

AMPEX CORP. . ......coviirrerinran e 12
Agency—Boland Asscciates

ANCHOR INDUSTRIAL CO., INC. ............ 164
Agency—Richard & Guather, Inc,

ANDREW CORP. ......ccoiviiniiinnnnnnnns 47
Agency—Frank C. Nahser, Inc.

ARNOLD ENGINEERING CO. ............... 30
Agency—W. S. Wealker Advertising, Inc.

AUDIO DEVICES, INC. .................... 19
Agency—Marsteller, Rickord, Gebhardt & Reed, Inc.

AUDIO INSTITUTE ... .cv.niiiinniinnnnnrs 160
Agency—Krate Basch Advertising

AUGAT BROS., INC. ............¢c.vuirnns 160

Agency—Knight and Gilbert, Inc.

BEAD CHAIN MFG, CO. .................. 158
Agency—Kelly Nason, Inc.

BECKMAN INSTRUMENTS, INC. ............ 169
Agency—Charles Bowes Advertising, Inc.

BERLANT-CONCERTONE ......... 06000000000 34
Agency—Dreyfus Co., Advertising

BERNDT-BACH, INC. .........crviiininnnnn 27
Agency—Abbott Kimbell Co. of Celifornio, Inc.

BLAW-KNOX ............... ... ciiinvanns 143
Agency—Ketchum, Macleod & Grove, Inc.

BLONDER-TONGUE LABS., INC. ............ 169
Agency—Jack Gilbert Associates

BOMAC LABORATORIES, INC. .......... Cover 3
Agency—Larcom Rondall Advertising

BOURNS LABS. ............cciviirinrnnnns 32
Agency—Allen, Dorsey & Hetfield, Inc.

BURROQUGHS CORP. ..........0vvivnnnn 7,127
Agency—T. V, Hodges

BUSSMANN MFG. €O. .................... 54

CAMBRIDGE THERMIONIC CORP. .......... 57
Agency—James Thomas Chirvrg Co.

CAMERA EQUIPMENT CO. ................. 161
Agency—J. M. Kesslinger & Associctes

CENTURY LIGHTING .......... 0O G00000 0 oo 129
Agency—Normon Croig & Xummel

CINCH MFG. CORP. ,......... BOBGBG00660 s 97
Agency—R. L, Power

CHATHAM ELECTRONICS ... ... .. R N

Agency-—George Homer Martin Assoc.
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CLEVELAND CONTAINER CO. ........cc0nn 16
Agency—George Homer Martin  Associates

CLIPPARD INSTRUMENT LAB, INC. .. ........ 150
Agency—Tom Tolley Adv., Inc.

COLUMBIAN CARBON CO. ....... 500000000 163
Agency—Somuyel Croot Co., Inc.

CORNING GLASS CO. ....... D656 BHG000a0T 38
Agency—Charles L. Rumrill & Co., Inc.

CURTISS WRIGHT CORP. .................. 172

Agency—Burke Dowling Adams, Inc.

DU MONT LABS., INC,, ALLEN B, .......... N
Agency—Lescarboura Advertising Inc,

EITEL McCULLOUGH, INC, ......... ...\t 40
Agency—Evans, McClure & Assoc.

ELECTRA MFG. CO, ...............-.. vees 147
Agency—Valentine-Radford Advertising

ELECTRO-MOTIVE MFG. CO., INC, ..... Sooae Hu
Agency—Cory Snow, Inc.

ELECTRO-VOICE, INC. ........... B00RAa G000 174
Agency—Henry H. Teplitz Adv. Agency

ERIE RESISTOR CORP, ........... BODGBECOaE 139

Agency—W. 5. Hill Co.

FACTORY ENTERPRISES .................... 159

FARNSWORTH ELECTRONICS CO. ......... 6, 121
Agency—Chamberlin-Junk Adv., Inc.

FEDERAL TELEPHONE & RADIO ............ 135
Agency—J. M. Mathes

FEDERAL TOOL ENGINEERING CO. .......... 159
Agency—Von Der Horst Agency Lid.

FREED TRANSFORMER CO., INC. .......... 176

Agency—Franklin Advertising Agency

GENERAL ELECTRIC CO. .................. 166
Agency—Deutsch & Shea, Inc.

GENERAL RADIO CO. .................... n
Agency—K. E. Morange Co.

GOODRICH SPONGE PRODUCTS DIV., B.F. .. 33

Agency—Conklin Monn Co., Inc.

HELIPOT CORP. ..............iviiiiiin.en 37
Agency—Charles Bowes Adv., Inc.

HERMETIC SEAL PRODUCTS CO. .. .......... 107
Agency—Art.Copy Adv. Agency

HEWLETT-PACKARD CO. ................... 53
Agency—L. C. Cole Co., Inc.

HICKOK ELECTRICAL INSTRUMENT CO. ...... 48
Agency—Ritchie & Sattler, Inc.

HUGHES AIRCRAFT CO. ......... 10, 11, 99, 112
Agency—Foote, Cone & Belding

HUGHEY & PHILLIPS, INC, ................ 168
Agency-—Welsh, Hollander & Coleman

HYCON ELECTRONICS, INC. .. ... ... ........ 44

Agency—Hixan & Jorgensen, Inc.

IsM ..., BODAODOB66E60066000000006000 116
Agency—Benton & Bowles, Inc.

JAMAICA BROADCASTING CO. LTD. ........ 162
Agency—Adem Young International, Lid.
JENNINGS RADIO MFG. CORP. ............ 148

Agency—L. H, Woldron Adv. Agency
(Continued on page 175)
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A Great New
MAGNECORDER

for industrial
applications

In professional fields, Magne-
cord has long been established
as the first choice. Now the
P60-A Editor sets new stand-
ards in the industrial applica-
tion of sound.

The Editor has all the easy,
accurate editing features of
the most expensive models —
with the greatest number of
operating features ever built
into a tape recorder for such
a low-cost investment,

Before you decide, check the
specifications of the new Editor.
To be convinced, hear and
operate the Editor yourself.
Whatever your requirements, there's
a Magnecorder to fit the iob. The Hi-Fi
Pro or the Citation is an excellent
accessory unit at moderate cost. The

fabulous M.90 is the finest profes-
sional tape recorder made taday.

Mognecord, inc
o - - -
Faa (o ‘/f' f%’g;ﬁumm’f
1101 %, KILBOURM AVE., Degt. TT-3
CHICAGO 24, ILLINDIS
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_? Jimain

PYNAMIC

MICROPHONE

Gives you features
similar to those
in the famous

E.V Slim-Trim
TV Microphones.
‘That's why 1t 15
o outstanding

for Public Address,
Recording an
general-purpose usc.

List Price

SMOOTH RESPONSE
$0-13,000 CPS

HIGH OUTPUT
omNmmecnouAl

ACOUSTALLOY
DIAPHRAGM

BUILT-IN
BLAST FILTER

Can be used |
in the hand, '
onio stand, |
or overhead

SEND FOR BULLETIN

d other

Image Orthicon
(Continued from page 172)

uneconomical way to operate a
camera tube.

The operation of the target de-
pends on conduction through the
glass neutralizing the charge dif-
ference between the mesh (image)
side of the glass and the beam side.
This conduction takes place by ionic
means. Sodium ions (positive)
migrate through the glass and
neutralize the charge as they move
from the mesh side to the beam side.
Once this charge has been neutral-
ized by this migration, there is no
force present to cause them to return
to their starting points. Since the
initial required resistivity of the
glass target has determined the
quantity of ions available we have a
“bank account” of a certain size upon
which we can draw. When the total
quantity available decreases, the
time required to neutralize the
charges increases—which is another
way of saying that the resistivity of
the glass increases. When this phe-
nomenon takes place, a charge
potential drop exists through the
glass target after a scan and we have
a “sticky” tube. As the supply of
free ions further diminishes, the
time required to completely neu-
tralize this image increases. When
the process has proceeded far enough
the tube becomes unusable and has
to be retired from service.

From the foregoing, it is evident
that any type of operation which re-
sults in the use of more than the
minimum required quantity of ions
to produce an acceptable picture is
a waste of our original bank account.
It behooves us then, to adopt every
means of conserving this supply.

First, be sure the cameras always
are capped when not in use. Second,
adjust the lens stops on each camera
so that peak highlights just reach
the knee of the curve. If this adjust-
ment results in “crowding” of the
blacks so that background informa-
tion is lost, increase the illumination
on these darker areas by “spotting”
them. Third, because the available
charge potential increases with the
target potential, it is important that
this latter be set at not more than
2.0 v. for the 5820 type tube. Higher
target potentials result in a greater
rate of charge utilization with con-
sequent shortening of life.

These requirements for conserva-

closely controlled to brightness
ratios of less than one stop on the
lens, or a ratio of less than 2/1 be-
tween scenes. The closer the con-
trol the better.

So far in our discussion we have
been considering the camera alone.
When we talk of image reproduc-
tion, we must take into account the
entire system. This includes the
camera chain, the remainder of the
studio system, the transmitter, the
propagation medium and the re-
ceiver and picture tube. How much
signal contrast range can we accom-
modate through all of these media?

A cursory glance at the 10.
characteristic would indicate a con-
trast range of 100 to 1 was available.
However, because of masking of
blacks in the lower light region by
dynode blemishes, noise figure etc,
the effective signal-to-noise ratio of
the tube is quoted at 35/1 for the
5820. This is our starting point.

In the channel output signal ad-
justment we impose another set of
limitations. If we set a wvalue of
unity, or 1009% for peak white, and
a value of set-up of 5% (the mini-
mum value in the FCC standards),
we have reduced our available range
to 100/5 or 20/1. If we assume ideal
conditions of transmitter amplitude
response linearity, and a low noise
signal path, we arrive at the receiver
with this maximum ratio of 20/1.

The average picture tube’s grid
drive characteristics reveal that it
has, between essential beam out-off
and the bloom point voltage, a ratio
of only 7 or 8 to 1. At the expense of
linearity in the black region, we gain
from this low ratio to a screen
brightness ratio of 15 or 20 to 1 after
making allowances for the mdsking
effect of room light. This is the best
we can do for the system as a whole.

What effect do these limitations
have on the adjustment and opera-
tion of the camera tube? If we ignore
the contrast range limitation and
illuminate our sets for the full artis-
tic range of the eye, we come up
with a contrast range which exceeds
the capability of the system. It may
even, and often does, exceed the
range of the camera at normal beam,
target, and lens settings. The camera
control operator, being a consci-
entious man who hates to see the
gray scale squashed at the black
end with a resultant “muddy” pic-
ture, is liable to advance his target
setting, and/or open up the lens to

get the detail in the blacks. This will
result in excessive charge currents
in the target and shorten the tube
life.

The only correct means of over-

&
gm .) mc; tion of the available target life

BUCHANAN, MICH. modify the operation of the camera
N.Y.16, U.S.A- only to the extent that we use the
so-called AGC characteristic as a
safety factor backstop. We must, for
economy, insist that lighting be

DEPT. 164 °

Export: 13 E. 40th St.,

(Continued on page 176)
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JONES DIV., HOWARD 8, . ............... 170
Agency—Symands, MacKenzie & Co., Inc.
JOHNSON, E. F. .. ........ ......c.c.... . 152

Agency—Firestone-Goodman Adv. Agency

KAAR ENGINEERING CORP. .............. .. 168
Agency—Evans, McClure & Associates

KAY ELECTRIC CO. ...................... 170
Agency—Josephsan, Gelick & Cufari

KENNEDY, D, S, & COMPANY ............ 52
Agency—Lorcom Rondall Adverlising

KESTER SOLDER CO. ...................... 43

Agency—PFaul J. Steffen Co.

KLEIN, MATHIAS & SONS ................ 151
Agency—Buchen Co.

LAMBDA PACIFIC ENGINEERING, INC. ...... 140
Agency—Allen, Dorsey & Hatfield, Inc.
LOCKHEED AIRCRAFT CORP. ............ 4, 133

Agency—Hal Stebbins, Inc.

MAGNECORDE, INC. .. ... ... ... ........... 173
Agency—Arthur Towell, Inc.

MALLORY, P. R, & CO., INC. ... . .......... 17
Agency—Aitkin-Kynett Co.

MEASUREMENTS CORP. ................. . 164
Agency—Frederick Smith Adv. Agency

MELPAR, INC. .......................... 156
Agency—Equity Adv. Agency

MICRODOT DIV. FELTS CORP. .............. 166
Agency—Hixson & Jorgensen, Inc.

MIDLAND MFG. CO., INC, ................ 1m

Agency—PFalts Woodbury, Inc.
MODERN ADHESIVES & ELECTRONICS, INC. .. 175

MOTOROLA, INC. ...... DaCRABGRa a0 G 15, 125
Agency—Kolb & Abrohom Advertising

NATIONAL AIRCRAFT CORP. ............ 22, 23
Agency—Essig Advertising

NATIONAL VULCANIZIED FIBRE CO, ........ 46
Agency—Horris D, McKinney Inc.

ONAN & SONS, INC.,, D. W. .............. 146

Agency—Graves & Associates, Inc.

.............................. 159
Agency—Dan B. Miner Co. Inc.

PHELP5 DODGE COPPER PRODS. CORP. ..... 50
Agency—Hutchins Adv. Co., Inc.

PHILCO CORP. ... ... .. ................. 39
Agency—Hutchins Adv. Co., Inc.

POLARAD ELECTRONIC CORP. ... . .......... 63
Agency—Howard A. Harkovy, Inc.

POLYTECHNIC RESEARCH & DEVELOPMENT
€O, INC. ... ... . 18
Agency—George Homer Martin Associates

PONDER & BEST, INC. ... ................. 165
Agency—EImer W. Ayer Advertising

PRECISION PAPER TUBE ..... . ............ 154
Agency—Symonds, MacKenzie & Co.

PRECISION PHOTOMECHANICAL CORP. .... .. 170
Agency—Malcelm Severonce Co.

PYRAMID ELECTRIC CO. .................. 61

Agency—Burton Browne Advertising

RADIO CORP. OF AMERICA .. 123, 153, Cover 4
Agency—Al Poul Lefton Co., Inc.

RADIO MATERIALS CORP. ............. Cover 2
Agency—Tuner Advertising Co.

RAYTHEON MFG. €C, .................... 13
Agency—Donohue & Coe, Inc.

RELIANCE MICA CO., INC. ................ 164

Agency—Richard & Gunther, Inc.
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REMINGTON RAND UNIVAC DIV., SPERRY

RAND CORP. . .........cciiiuinn.nnn 118, 119
Agency—Faber Adv., Inc.

ROHN MFG. CO, .......iiiiiiniinnncnnnns 168
Agency—Jacksan, Haerr, Peterson & Hall, Inc.

RUST INDUSTRIAL CO., INC. .............. 170
Agency—Weston Advertising

SEL-REX PRECIOUS METALS, INC. .......... 166
Agency—Bass & Co., Inc.

SHURE BROTHERS, INC. ................... 155
Agency—Stral Advertising Co.

SOLAR MFG. CORP. .............ccoivunnn 56
Agenzy—Alien, Dorsey & Hatfield, Inc.

SOUTHERN ELECTRONICS CORP. ............ 49
Agency—Ben Sackheim, Inc.

SPRAGUE ELECTRIC CO. ................ . 64
Agency—Harry P. Bridge Co.

SPRAGUE ELECTRIC CO. .................. 8
Agency—Stuort Sande Advertising

STACKPOLE CARBON CO. .................. 55
Agency—Harry P. Bridge Co.

SYLVANIA ELECTRIC PRODUCTS, INC. ...... 5
Agency—J. Walter Thampson Co.

SYNTHANE CORP. .............0oiivieenn. 29 '
Agency—Arndt, Presten, Chapin, Lomb & Keen, Inc.

SYNTRONIC INSTRUMENTS, INC. ........... 163
Agency—Burton Browne Advertising

TELEFUNKEN .. .............ccciuiennnnnnnn 161 ‘
Agency—Manhatton Advertising

TEXAS INSTRUMENTS, INCORPORATED ... ... 103
Agency—Don L. Baxter, Inc.

TINNERMAN PRODUCTS, INC. .............. 59
Agency—Meldrum & Fewsmith, Inc.

TOWER CONSTRUCTION CO. .............. 36
Agency—Amundson-Bolstein, Inc.

TRANSRADIO LTD. ......cvvvvenniinnnnnn.. 156
Agency—Reynell & Son Ltd.

TRUSCON STEEL DIV., REPUBLIC STEEL ...... 26 |
Agency—Meldrum & Fewsmith, Inc.

TUNG-SOL ELECTRIC, INC. ............ 58, 109 |
Agency—E. M. Freystadt Associates, Inc.

U.M. & F. MFG. CORP. ... ............... 163 |
Agency—Don Larson Advertising

UNION SWITCH & SIGNAL, DIV. OF WEST-
INGHGUSE AfR BRAKE COMPANY .. . . .... 142

Agency—=Batten, Barton, Durstine & Osborn, Inc.

UNITED TRANSFORMER CO, ....... feaeaeias 24
Agency—Shappe-Wilkes, Inc. |
U.S. COMPONENTS, INC. .................. 162

Agency—Richard & Gunther, Inc.

VARIAN ASSOCIATES ................... . 105
Agency—Bolond Associoles

WATERMAN PRODUCTS CO. ............... 144
Agency—Abner J. Gelulo & Associotes, Inc.

WELWYN INTERNATIONAL, INC. ........... 158
Agency—Jack Gilbert Associates i

WESTERN GEAR CORP. .................... 1460
Agency—Ruthrauff & Ryon Inc. |

WESTINGHOUSE ELECTRIC CORP. ..... ...... 42
Agency—McConn-Ericksan, Inc.

WESTINGHOUSE ELECTRIC CORP. ........... 20
Agency—Fuller & Smith & Ross Inc.

WHITE S.S. DENTAL MFG. CO. ............ 171
Agency—Peterson & Kempner, Inc. |

WIEDEMANN MACHINE CO. ............... 149

Agency—Renner Advertisers

ZERO MFG. CO. ..... heee i aa e, 169
Agency-—Edward $. Kellog Co.

While every precaution is taken to insure occuracy,
we cannol guarantee against the possibility of an
occasional change or omission In the preparation
of this index.
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CONDUCTORS

make prototype circuits
quickly, easily, economically

Simply stick on any design breadboard

Aluminum foil with cOnducting"t_vpe
pressure-sensitive  adhesive, % X
0.0008”. Resistance 0.06 ohms per
NalLs v
%

: l"ﬂ
N

Design circuit for use with any printed
connector. Design, voke, coil, socket
connectors, etc. Can be punched, cut,
pierced, slit and soldered.

SPECIAL INTRODUCTORY KIT:

EAAF conductors. Protective foil lac-
quer, aluminum flux, $5.00. Write for
booklet on splicing magnetic tape for
telemetering, computing and recording.

MODERN
ADHESIVES &

ELECTROMICS, IMC,

402 darden Blvd,, Gorden City So., L I, H. Y.

Are you using the
TELE-TECH & Elecironic
Industries DIRECTORY?

. « . an importanft where-to-buy
sovrce book including . . .

o complete listing of electronic products

o up-to-date list of monufacturers

o exclusive new Locolizer Index

o extensive listing of trade names

o directory of electronic distributors

o directory of representatives (“Reps")

e TV-electronic consulting engineers

o TV-radio-electronic engineering societies

o complete finding index (alphabetical)

Caldwell-Clements, Inc.
480 Lexington Ave.,
New York 17, N. Y,

Telephone: Plaza 9-7880

For product information, use Inquiry cord on last poge. 175
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FREED

MILITARY STANDARD
FILAMENT & POWER

TRANSFORMERS
In Stock For IMMEDIATE DELIVERY

Freed has all Military Standards available
for immediate delivery

A complete line of proposed

MIL Standard Audio Transformers

ond Pulse Transformers, meeting

MiL-T-27 specifications are alse ovailable for
immediate delivery.

Write for detailed listing, or special require-

ments, and copies of complete Trorsformer and

Loborotory Test Instrument Catologs.

New FREED

VARIABLE TEST VOLTAGE
MEGOHMMETER NO. 1620

A NEW COMPANION TO
THE INDUSTRY ACCEPTED
1020-B MEGOHMMETER

The Freed Type 1620 Megohmmeter is
a versatile insulation resistance measure-
ment instrument with a continuously
variable DC test potential frem 50 to
1000 volts.

Components such as transformers, con-
densers, motors, printed circuits, cables
and insulation material can be tested at
their rated veltage and above. for
safety factor.

® Resistance — 0.1 megohms to 4,000,000
megohms.

® Yoltage — variable, 50-1000 valis.

® Accurate — plus or minus 5% on ail
ranges. .

® Simple — for use by unskilled
operators.

® Safe — high voltage reloy controiled.

SEND FOR COMPLETE TRANSFORMER
AND INSTRUMENT CATALOGS

FREED TRANSFORMER C0., INC.

1726 Weirfield Steeet
Brooklyn {Ridgewood) 27, N. Y.
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Image Orthicon
(Continued from page 174)

coming this situation is to increase
the light in the dark areas so as to
reduce the contrast range. Let me
be specific. This extra light should
fall only on these dark background
areas and not on any of the subjects
who might move into these areas
during the scene. This imposes re-
strictions on the type, size and loca-
tion of the lights used and might at
times be tricky. Here is where the
use of a good brightness meter pays
dividends. With this instrument, it
is easy to measure the actual con-
trast range that the camera sees.

A simpler, less quantitative, but
adequate means of checking is to
locate a standard RETMA chart on
set and check the gray scale with
the normal set lighting Fig. 5. A
clean RETMA chart is printed with
a contrast range of 30/1 from white
to black. If the normally adjusted
camera accepts this range from the
chart and looks muddy in the darker
background areas of the set, then
these areas have too low a bright-
ness and should be lightened. In
actual practice, a clean RETMA
chart should be used on the set to
adjust the lens stop. The lens should
then be set to the point where the
white on the chart just starts to drop
in level. Points of higher reflectance
in the scene will not go abeve the
knee far enough to cause excessive
charge currents.

Summary

Let us summarize the require-
ments for good contrast range of a
received picture.

1. A setting so designed and
illuminated as to have a brightness
{contrast) range of 20 or 25 to 1

Fig. 7: Removing the camera lens turret

www americanradiohistorv com

Fig. 8: Key to correct camera operation is
seen in shadow above object's shoulders

maximum.

2. The cameras adjusted for the
following conditions:

a. Target voltage of 2 volts
above cutoff.

b. Beam (bias) contro! set to
the point where the peak whites
reach maximum. This is the point
at which the whites just discharge.

c. THe lens stop adjusted to
the point where these peak whites
just limit at the knee of the curve.

Under these conditions a good pic-
ture must be chtained. Since by now
the principles of proper camera ad-
justment are so widely known in the
industry, most cameras are normally
correctly adjusted, and the difficul-
ties in producing a good picture in
the home are the result of forgetting
our limitations on initial scene con-
trast range.

There is one type of picture which
may look excellent on our monitors
but which never looks good on the
average home receiver. This is the
image of the human face against a
black background. The trouble here
arises from the lack of good DC in-
sertion in the receiver. Due to this
lack, the picture tube background or
bias point shifts in accordance with
the average signal., Because the
average signal is a small portion of
that of the over-all image, the bias
shifts so that the black area comes
up tc a gray value and the facial
tones run up to the blooming region.
You can reduce the brightness set-
ting on a receiver under these con-
ditions and when the background
becomes black the face will again
have detail. The enly means of
avoiding the poor effect of the re-
ceiver image is to include encugh
lighted area in the background to
insure a relatively large average
signal.

Adherence to these fundamentals
will enable the user to obtain the
maximum in reliability and life from
his image corthicon tubes, together
with consistent and high grade image
quality.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1956


www.americanradiohistory.com

Write In boxas the code numbers of products for which
you want information. Ses list chove ond on next page.

HERE'S THE EASY WAY TO GET

more information

ABOUT PRODUCTS ADVERTISED IN

TELE-TECH
& Electronic Industries

Use the convenient postage-free cards
below to get information on products

Here Is a coded list of all advertisers
In thls issue. To get more Information

advertised In this Issue. The extra card simply enter code numbers in boxes
Is for the use of pass-on readers. below, fill out card and drop in maii.
101  Admiral Corp.—Engineering personnel 136 Corning Glass Works—Fixed glass capacitors
102 Aircraft-Marine Products, Inc.—Dielectric 137  Curtiss-Wright Corp.—Electronic voltage regulator
irs  Afreraft Radio Corp.—Test equipment 138 DuMont. Allen B. Laboratories. Inc.—Vitrascan color TV camera
104  Alford Mfg. Co., Ine.—TV tranamitting antenna 13%  Eitel McCullongh, Ine.—Klystrons
163  Allen-Bradley Co.—Ferrites 140  Electra Mfg. Co.—Debosited carbon resistors
106  American Electrical Heater Co.—Soldering irons 141  Electro-Motive Mfg. Co., Ine—Mica capacitors
107  American Lava Corp.—Alumina ceramics 142 Electro-Voice—Dynamic microphone
108 American Phenolic Corp.—Connectors for potting 143 Erie Resistor Corp.—Custom resistance products
108  American Elite, Inc.—Microphones 144 Factory Enterprises, Inc.—Wire cloth
110  Ampex Corp.~~Tape recorders 145 Farnsworth Electronic Co.—Engineering personnel
111  Andrew Corp.—Flexible air dielectric cable 146  Farmsworth Electronic Co.—Storage tube
112 Anchor Industrial Co., Ine.—Color tube components 147 Federal Tool Engineering Co.—Welding equipment
112 Arnold Engineering Co.—Iron powder cores 148  Federal Telephone & Radio Co.—Selenium rectifiers for printed

114  Andic Devices, In¢c.—Magnetic recording tape e

149  Freed Transformer Co., Inc.—Transformers & megohmmeter
150  General Electric Co.—Electronic technicians

151 General Radio Co.—~Amplifier-electrometer

152 B. F. Goodrich Sponge Products Division—packaging booklet
153  Helipot Corp.—Precision potentiometers

154 Hermetic Seal Products Co.—Hermetic transistor housings

155 Hewlett-Packard Co.—Microwave reflectometer system

156  Hickok Electrical Instrument Co.—All-band microvolt generator
157 Hughes Aireraft Co.—Junction diodes

158 Hughes Aireraft Co.—Memotron storage tube

159  Hughes Research & Development Laboratories—Engineering per-

115  Audio Instrament-—Reverberation units

116 Angat Bros. Inc.—Sub miniature tube cradles

117  Bead Chain Mfg. Co.—Tiny metal tubular parts

118 Beckman Instruments, Ine.—Engineering personnel

119 Berndt-Bach Ine.—Sound-on-film recording equipment
120  Berlant Concertone—Tape recorder

121  Blaw-Knox Co.—TV antenns towers

122 Blonder Tongue Labs, Inc.-—Engineering personnel

123 Bomac Laboratories, Inc.—Miniature C-bank meguetron
124 Bourns Laboratories—Trimpots

125 Bussmann Mfg. Co.—Fusen sonnel
126  Burroughs Corp.—Tape wound magnelic cores 160 Hughey & Phillips, Inc.—Lighting equipment
127  Burroughs Corp.—Engineering personnei 161 Hycon Electronics, Ine.—Scopes
128 Cambridge Thermionie Corp.—Shielded coil forms 162 International Business Machines Corp.—Engineering personnel
129 Camera Equipment Co.—TV camers tripods 163 Jamaica Broadcasting Co., Ltd.—FM transmitter
130  Century Lighting, Inc.—Studio lighting equipment 164 Jennings Radic Mfg. Corp.—Vacuum capacitors
131 Chatham Electronics—Tubes & apecial equipment 165 Johnson Co., E. F.—Variable capacitors
132 Cinch Mfg. Corp.—Micro connectors 166 Jones, H. B, Division of Cinch Mfgz. Corp.—Shielded plugs &
133 Cleveland Container Co.—Phenolic tubing BocLEta
134  Clippard Instrument Laboratory, Ine.—Capacitors & resistance 167 EKaar Engineering Corp.—Conelrad monitor
comparators 168 EKay Electric Co.—Sweep oscillator
135  Columbian Carbon Co.—Iron oxides for ferrites 169 KEennedy & Co,, D. 8.—Tracking antennas

Only one simple form to fill out .- Listings continued on next page

Write In hoxes the code numbers of products for which
you want Information. See list chove and on next page.

Your COMPANY &g i mm. « s o mgie «co.o 50c000000

Company address . .......... 000600 0005Bcb0000000C

Your title . ........... e B - b e P L T

I YOur COMPANY .. ..ot uirnnrtnrssnenennn 50000000 oo

Company address .................ccictrrnnnrnnnn

YOUr MAMM . ... it vt tttinnnteeetoneonnsnnneannss
Your, RiH1@) . ... m e - T e S SR . .
TELE-TECH—APRIL 1956

CALDWELL-CLEMENTS, INC., 480 Lexington Avenuvs, New York 12

S e =

TELE-TECH—APRIL 1956

CALUWELL-CLEMENTS, INC., 480 Lexinglon Avemwa, New Yor 17

mUlRY CARD Not good after June 1, 1956
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PRODUCT INFORMATION?

Use the cards below to get it quickly through . . .

Listings continued from preceding page

170 XKester Solder—Solder

171 Klein & Sons, Mathias—Pliers

172 l.atmhd:t Pacific Engineering, Inc.—Microwave transmission sys.
em

73 Lockiiced Aireraft Corp.—Engineering personnel

74 Magnecord, Inc.—Tape recorders

175  Mallory & Co., Inec., P. R.—Tantalun capacitors

176 Mcasurements Corp.—Standard signal generators

177 Melpar, Inc.—Engineering personnel

178  Midland Mfg. Co., Inc.—Glass enclosed erystals

179  Microdot—Coaxial assemblies

180 Motoroln, Inc.—Engineering personnel

1581 National Aircraft Corp.—Tandem resistors

182  National Aircraft Corp.—Transistors

183 National Vulcznized Fibre Co.—Copper clad laminates

184 Onan & Sons, Inc., D. W.—Electric plants

185 DPeerless Electrical Products, Div. of Altec—Transformers

186 Phelps Dodge Copper Products Corp.—Coaxial ecahle

187 Phileo Corp.——Miniature transister

188  Polarad Electronies Corp.—Sub-miniature S-band eavities

189 Ponder & Best Div.—TV camera lenses

180  Polytechnic Research & Development Co.. Inc.—Klystroen power
supply

191 Precision Photomechanical Corp.—Precision dividing

192 Precision Paper Tube Co.—Paper tubes

193 Pyramid Electric Co.—Capacitors

194 Radioc Corp. of America—Color picture tubes

195 Radio Corp. of America—Missile enyincering personnel

196 Radio Corp. of America—Power tubes

187 Radio Materials Corp.—Disc capacitors

138  Raytheon Mfg. Co.—TV Microwave links

193  Recliance Mica Co., Inc.—DMica Parts

260 Remington Rand Univac, Div. of Sperry Rand Corp.—Engineering

Personnel

DON'T DELAY—MAIL CARD TODAY

FIRST CLASS

PERMIT No. 22273
(Sec. 34.9, P.L.&R.)

NEW YORK, N.Y.

TELE-TECH
& Electronic Industries

201  Rohn Mfg. Co.—Communication & microwave antennas

202  Rust Industrial Co.. Inc.—Directional remote control system

203 Sel-Rex Precision Metals. Inc.—DBright Rhodium plating process

204 Shure Brothers, Inc.—Studio mierophones

205 Solar Mfg. Corp.—Ceramic by-pass capacitors

206 Southern Electronics Corp.—Capacitors & networks

207 Sprague Electric Co.—Encapsulated resistors

208 Sprague Electric Co.—Metallized paper ecapacitors

209 Stackpole Carbon Co.—Fixed comiposition resistors

216 Synthane Corp.—Laminated plastics

211  Syntroniec Instruments, Inc.—Yokes

232  Sylvania Electric Products Inc.—Subminiature tubes

213 Tesas Instrumentis, Inc.—Germanium transistors

2i4 Tinmerman Products, Inc.—Speed fasteners

215 Tower Construction Co.—Tower installations

216 Transradio Ltd.—Coaxial cable

217 Truscon Steel Div., Republic Steel—Transmission towers

218 Tung-Sol Electrie, Inc.—Engineering personne]

219 Tung-Sol Electriec, Inc.—Electron tubes

220 U. M. & F. Mfg. Corp.—Breadboarding components

221 U. S, Components—Printed card connectors

222 Union Switch & Signal Div.,, Westinghouse Air Brake Co.—
Selenium rectifiers

223 United Transformer Co.—Miniature transformers, torvids, filters

224 Varian Associates—Klystron

223 Waterman Products—Panel mounting uscilloscupe

226 Welwyn International, Ine.-—Deposited carbon resistors

227 Westen:n Gear Corp.—Communication antennas

228 Westinghouse Electric Corp.—Germanium Power transistors

229  Westinghouse Eléctric Corp.—WL-5736 power tube

230  White Industrial Division, S. S.—Industrial abrasive unit

231 Wiedemann Machine Co.—Turret punch press

232 Zero AMfg. Co.—DMetal forming process

i

NOT GOOD AFTER JUNE 1, 1956
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FIRST CLASS

PERMIT No. 22273
{Sec. 34.9, P.L.2R.)

NEW YORK, N.Y.

"USINESS REPLY CARD

© POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

TELE-TECH

& ELECTRONIC INDUSTRIES

480 LEXINGTON AVE,
NEW YORK 17, N. Y.
ildwell-Clements, Inc.
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ANOTHER BOMAC FIRST!
miniature C band magnetron. ..

[a’omac SLaboratories. 3[16.

Officesin major cities:—Chicago + Kansas City « Los Angeles + Dallas - Dayton + Washington + Seattle + San Francisco - Toronto Export:—Maurice . Parisier, 1860 Broadway, N.Y C.
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-~ Now Commercially Available
. |

RCA-2N139 and RTA-2ZN140 are
produced under exacting manufac-
turing controls to enable complete
interchangeability of these types
within their respective circuits of
suitable design withoutcircuit adjust-
ments! Both are hermetically sealed
germanium-alloy p-n-p junction
types and feature excellen! stability
throughout long-life.

RCA-2N139 . . for 455-Kc¢ if-
amplifier applications . . . is capable
of providing a power gain of 30 db
at 455 K< when used in suitable
common-emittercircuitsofquantity-
produced receivers.

RCA-2N14C . . . for converter and
mixer-oscillator applications in the
Standard AM Broadcast band . . .
features a conversion power gain of
27 db at the center of this band
when used in suitable common-

TUBE DIVISION

emitter circuits, Moreover, satis-
factory converter operation will be
obtained from hatteries approach-
ing the end of life.

IMPORTANT NOTE TO EQUIPMENT
DESIGNERS OF ALL-TRANSISTOR
PorTaBLE Ranios—RCA now offers
high-quality transistors for con-
verter, intermediate-frequency, and
audio stages...speakers...batteries.
New, miniature RCA speaker—
generic design XS-7834—for com-
pact portable radios . . . measures
approximately 33" deep, 215" diam-
eter! Three new types of long-life RCA
baHeries — VS300, VS301, and VS400
—for all-transistor and “hybrid”’
radios.

ConTact your RCA FieLn Enci-
NEER FOR COMPLETE DATA, DETAILS,
AND SPECIFICATIONS—AT THE DIS-
TRICT OFFICE NEAREST YOU.

RADIO CORPORATION of AMERICA

HARRISON, N. J.

WWW.americanradiohistorv.com

TRANSISTOR BATA

MAXIMUM RATINGS
(Absolute Values)

RCA-ZN1DY  RCA-ZN139  RCA-ZN140

Collector Volts —125 —16 —16
Collector Ma —~10 —15 —15
Collector Dissip. (mw) 50 35 35

Operating Temperature (°C) 50 70 70

| assxe |
Typical Operationt: Ciass B Amp, | IF Amp. | Converter

DC Collector Volts =9 -9 -9
OC Emitter Ma — 2t 1 04
Useful Power Gain
Apprex. db) 33 30 =
Usetul Conversion Power Gain |
Approx. db) = - 27
Typical Noise Factor
Approx. db} 5 | =
Power Output (mw) 160 —_ 1 -
Paramelers and Characteristics:
Feedback Capatitance (uuf)} _— 9.5 9.5
Feedback Conductance {umhos)} = 0.25 0.2
Base Resistance {ehms)} 75 90
Current Amplilication Ratiot io | 48 45
Figure of Meritfor High-Frequency
Performance (Mc); 1 4 16
Cuto Frequency (Mc 47 | 7
tin itter circuit a1 ambient temperature of 259C.

*For 2 transistors in class B at circuit, and maximum distortion at 10%
;Based on one-Renerator, small-signal. hybrid-=T equivalent circuit for the
common-emiller connection.

+tZero-s12nal condition. **For large signal.

HUmboldt 5-3900
744 Broad Street
Newark 1, N. J.

CENTRAL: WHitehall 4-2900

Suite 1181

Merchandise Mart Plaza
Chicago 54, ll.

RAymond 3-836T, r
6355 E.-Washington Blvd.-
Los Angeles 22, Calif.



www.americanradiohistory.com

