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praved sensitivity, smaller size and lower cost. See page 57 this issue for additionol details.
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Facts and Figures Round-Up ELECTRONIC
July, 1953 INDUSTRIES T TALS
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Broadcast Stations in U.S. BREAKDOWN OF TUBE SIZES AND TYPES

AM FM v DISTRIBUTION ©OF TUBE TYPES SPECIFIED (NOT SOLD) IN TV RECEIVERS: Circuit analysis of
Stations on 2368 590 146 VHF different mokes and models of new receivers published in Caldwell-Clements' TV-Efectronic
Air 35 UHF Technician during past six months shows that average set contains 17.5 tubes, exclusive of
Under Construc- 145 65 123 VHF reclifiers and picture tubes. The 15 most popular types noted above (percents add up to
tion (CPs) 224 UHF 100%) account for 84.6% of the total. The five most specified picture tube types are 21FP4A,
18 Educafional 17HP4, 17LF4, 17YP4 and 20HP4A.
Application 230 8 404 VHF
Pendi 221 UHF
ending PICTURE TUBE SIZES
. : . 15% 22.5 % 307 79 299, 2% §%
Radio and TV Receiver Production : - - -
1% Radio u PRO-
1 " [l [0 " -
May, 1953 Home 275,000 7 10 : 12 15 16 20 TJIE(’CN
Battery 142,000
Auto 525,000 o
Clock 142,000 1949-1950
Total 530,000 1,084,000 36% 369 10,7 % 36% T1% 33%33%
Five months
{Jan.-May, 53} 3,495,400 6,376,640 Ieu 17" 20" zl" 24“ 27"30"
L3 ° I
Electronic Industries 1952-1953
Manufacturing Capacity TUBE TYPES MOST SPECIFIED

Estimates of possible monthly output of

existing factory equipment if pushed to i 2 3 4 5 ° l 8 o W W RE ML
full production, compiled by J. E. Hob- © (l; O o 8 5 o~ 5
ssc%;lﬁfcyggf:tgglisf’fanford Research Institute, 6AG5 6AUB GALD |6SN7GT 6J6 EI:. § g 8 3 8 g g Q ;
’ © | g | W —|Nolp/0Yd
Electron tubes = =
{1200 different types) 30,000,000 ‘ 1949-1950
Television sets 500,000 ! 2 3 “4 5 6 7 8 8 1 HliBuik
Home radios 500,000 5 | o 'g Es bl oLl
Portable radios 100,000 6CB6 6AU6 | BALD = 2lglP T § 3 <‘£tgm< :
Avutemebile radios 300,000 4 D25 Clo|o|@
Germanium diodes, Several hundred 207 % 12.7 % 1.4% 88% 75% 58% 59 53 44 40 3029252525
transistors thousand 1952-1953
A total of 5,712,150 television receivers are estimated o have Lovisiana .......... 60,000 Oklahoma . ..... ... 95,300
been shipped to retail radio-TV declers during the last calendar Maine ............. 10,106 Oregon ............ 30,300
year, according to preliminary figures prepared by the Editors of Maryland .......... 105,006  Pennsylvania ....... 489,000
Television Retailing & Mart, the Caldwell-Clements dealer magazine Massachuselts ...... 233,000 Rhode Island ....... 35,300
which reaches 32,000 dealers each month. This 1952 total shows Michigan ... 259,000 South Carolina ... 28,600
an increase of about 18 % above total TV-set shinments to dealers Minnesota ......... 83,500 South Daketa ...... 1,200
in 1951. Mississippi ... ...... 19,800 Tennessee ......... 72,600
Missouri .. .. ....... 150,700 Texas ............. 253,000
Montana ........... 500 Utah .............. 30,800
Following are the 1952 figures by states: Nebraska .......... 49,000 Vermont ........... 7,000
Alabama . ... .. ..... 70,700  Flosida ...... . . .... 93,600 Nevada ............ 100 Virginia ......... .. 103,400
Arizona .......... .. 22,600  Georgia ........... 104,500 New Hampshire .. .. 21,000 Washingten ... ... .. 93,%900
Arkansas ... ........ 14,700 Idaho ............. 600 New Jersey ....... 227,000 West Virginia . ... .. 62,700
California . ......... 544,000 lilinois .. .......... 322,000 New Mexico ....... 8,300 Wisconsin ... .. .... 88,300
Colorado . ........ .. 82,500 Indiana ..... ... ... 212,600 New York ......... 668,000 Wyoming .......... 2,400
Connecticut ....... .. 121,000 Jowa . ............. 98,450 North Carolina ... .. 114,600
Delaware .......... 19,4060 Kansas ... ......... 36,300 North Dakofa ... ... 500
District of Columbia. . 56,700 Kentucky . ..... ... .. 78,600 Ohio ...... . . ...... 430,000 Grand Total ... ..... 5,712,150

See alse Caldwell-Clements Statistics in World Almanac, Encyclopaedia Britannica, Natienal Conference Beard Economic Almanac, and “*Information Please’ Almandc
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Westinghouse Microwave Letter

A NG,

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONICS DIVISION, 2519 WILKENS AVE., BALT. 3, MD.

30 Independent Channels Give Maximum
Communications Capacity...Reliability

Many critical communications and con-
trol requirements are solved by micro-
wave—the newest complete system of
communications. When you compare
the practical advantages of presently
available microwave systems, consider
these facts about the new Westinghouse
2000 MC Microwave.

This Westinghouse system is based on
(1) an extensive field and laboratory
study of user requirements, and (2)
years of valuable manufacturing and
application experience with all types
of end-use equipment. Selection of the
2000 MC band is one important result.
This band provides more capacity than
lower frequencies . . . gives less fading
than higher frequencies.

Another important result is capacity:
Westinghouse 2000 MC Microwave
supplies 30 voice channels—more than
enough for most present needs and
capable of accommodating future
needs. An independent 31st channel
supplies service communications.

Each of these 30 voice channels can
handle up to 15 telegraphic circuits.
At full telegraphic capacity, 450 cir-
cuits are availabte for teletype, tele-
metering, VHF control, supervisory
control, relaying, lead control, and
other functions. See illustration below
for a typical arrangement.

These functions of Westinghouse mi-
crowave are based on a simple, flexible
system of utmost reliability. lts two
streamlined assemblies — Type FR
Microwave Radio (illustrated) and
Type FJ Multiplexing Equipment —
have only four basic units each. Type
FR Radio units can be assembled as
either terminal or repeater stations.
Type FJ Multiplex panels are entirely
self-contained . . . each panel is pro-
vided with an individual power supply

. and tor high multiplex channel
stability each channel has individual
crystal control.

Strict channel independence like this
means multiplexing reliability. If one

3 Teletype Circuits

5 Party-Line
Telephone Circuits

e
f To
Repeater

5 Private-Line
Telephone Circuits

3 Facsimile Circuits

2 Remote VHF
Control Circuits

10 Telemetering
Circuits

2 Supervisory

Westinghouse
Control Circyits g

2000 MC

1 Party-Line
‘ Service Telephone

Microwave Terminal
1 Alarm

Indicator Circuit

One of the many combinations of services that can be operated sinulianeously
over one microwave radio beam in Westinghouse 2000 MC Microwave radio.

you cAN BE SURE...IFITs i’ i’eStinghouSe

4

Westinghouse Type FR Microwave Radio
asxembly. Service channel and alarm panel
are included for safe, efficient operation.

channel develops a fault, all other
channels continue to operate without
interruption. That’s why Westinghouse
multiplex equipment, using frequency
division, is your greatest guarantee of
service continuity.

Westinghouse has called upon its years
of practical experience in microwave
communications to suggest other
heneficial design features for the new
2000 MC equipment. Call your
Westinghouse representative or write:
Westinghouse Electric Corporation,
Electronics Division, Microwave Sec-
tion, 2519 Wilkens Ave., Baltimore 3,
Maryland. :

Ask for our Microwave Booklet.

J-02274
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OMNIRANGE NAVIGATION RECEIVER

The Collins 51R-3 Navigation Receiver is typical of the
outstanding developments of the Collins Radio Company
for aviation, navigation, and communication. It is in
wide use among airlines, private, and military planes.
With accessories, it is the heart of the Collins navigation
system to which is entrusted the efficient and safe opera-

Is the Heart of the Famous
Gollins Navigation System

<

Midland Crystals are entrusted with
the exacting job of frequency control
in the Collins 51R-3. Thirty-four crys-
tals provide complete 280-channel cov-
erage. In such critical service, there
can be no compromise with quality,
precision, and undeviating perform-
ance under every operating stress.

Midland Crystals measure up to Col-
ling’ strict standards because every

tion of every type aircraft.

one of the millions of Midland Crys-

_tals in use today is a product of Mid-
land Quality Control. This is the sys-
tem by which every crystal is constant-
ly checked and tested at every step in
processing. Midland employs the high-
est technical skill and finest produc-
tion facilities known to the industry.
It is your assurance of completely dee
pendable crystal performance.

AELMM eomontional ou

"/ CRYSTALS Play a Vital Role

ot g
A\

memh&wﬂiﬂ

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road ® Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS
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You can’t beat
a soldered connection

for electrical 2 conductivity and permanence!

SOLDERED connections eliminate loss of cur-

rent, fire hazard, radio interference and excess

heat which result from loose, corroded, arcing

NON-SOLDERED connections.

For over 50 years experts have specified Amer-
ican Beauty Electric Soldering Irons. They know
American Beauty Irons are built to LAST
LONGER, OPERATE DEPENDABLY and BE
SERVICED QUICRLY

s Buuld beﬂer wnh solder
Bl % Solder better with

! Ilmencan Beauly

SOI.DERING IRONS

) ,p,..l

-

—

2 s ;. e "
ilied XTAY v 7 AP T

WRITE FOR FREE LITERATURE

Dependable * Durable * Efficient

SINCE 1894
AMERICAN ELECTRICAL HEATER COMPANY
DETROIT 2, MICHIGAN A-100
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CIRCULATION 21,000

Because of the natural Tag in auditing,
never catching up with current circola-
tion in an expanding industry, an audit
for the calendar year 1953 will not be
made until after the end of the year, In
the meantime, Caldwell-Clements, Inc.
will furnish sworn statements and post
office receipts for the current 21,000
circulation.

TELE-TECH* & ELECTRONIC INDUSTRIES is
edited for top-level engineers and execu-
tives throughout the electronic industries.
It gives the busy engineering executive
authoritative information and interpreta-
tion of the latest developments and new
products, with emphaosis on subjects of
engineering impori and fimeliness. Spe-
cial attention is given to:
MANUFACTURING
—Electronic equipment, communications,
broadeasting, microwave relay, instru-
mentation, telemetering, computing.
—NMilitary equipment including radar,
sonar, guided missiles, fire controls.
—TV-FM-AM  receivers, phonographs,
recorders, reproducers, amplifiers.

OPERATION

—Fixed, mobile and dirborne communi-
cations in commercial, municipal, avi-
ation and government services.

—Broadcasting, video and audio record-
ing, records, audio and sound systems,
motion picture production.

—Military, civilian and scientific elec-
tronic computing and control systems.
* Reg. U. §. Pat. Off.
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" SEALED
TRANSISTORS

 OTARTING with the new hermeti-
S cally-sealed Sylvania 2N32 and
2N34, you can now use transistors
with the assurance of quality and
performance that has made Sylvania
the leading producer of germanium
and silicon diodes: Embodying the

The Sylvania 2N32 is a point-contact hermetically-sealed design that has
transistor, designed especially for _ E e F
switching operations. The Sylvania i -made_ Sylvania glas_s diodes the most
2N34 is a junction type transistor for widely used on the._ market today,
low-f.reql.xency, low-power amplifier S}’l\’aﬂi&s transistors offer this same
applications. For further data and e £ y :
characteristics, mail the coupon NOW! feature for improved transistor per-
formance.
'—- —————— gl SRRt | A i CSEIN  — el e o— W R—
{ Sylvania Electric Products Inc.
Dept. 3E-3007, 1740 Broadway
: New York 19, N. Y.
i Please send me full information concerning Sylvania
l Transistors.
: Name
g i s - e ; -, I Company
LIGHTING » RADIO o EI..'EC'I'RONICS o TELEVISION |
In. Canada: Sylvonia Eléctic (Canada) Lid., Univérsity Tower Bldg. I Street
St, 'Catherine Street, Montredl, Pi Q. |
- ; City Zone State_. -
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WILKOR

‘“,51(}N

RESIN-FILM
SEALED

Guurunieed tole ru nce of

. Excellent stability re. fempe
‘and vul!uge coefficients, ove

ageing, noise, etc. Curhufrlm

{deposited-carbon) resistors, made |

| ‘under Western Electric patents,

. provide the dependability
' wounds with compactness. af

l:urbuns. In two i'fpes. e

\ Canlad {special resin fliml uni

HERMETICALLY
SEALED

economy as well as uccurncy
and stability.

Hermetically-sealed {metnl-case

- glass-to-metal sealed) units.

Extraordinarily protected—

S --mechnmcuﬂy, eiecfrlcnlly,
\ ___.cilmch:ully. :

Both types come in ‘/:, 1 und 2
watt sizes. ;

g

1o your precision resistance '
‘needs. Avoilable in standard numbers

and.in special units made to order,
Let ts quote: Liferoture on request.

L /
FUNCTION
FIrTER

AEROVOX CORPORA TION_

: CLEVELAND (OHIO

f wlre-

TELE-TIPS

INHHMHIIﬁﬁ{lﬂlﬂlﬂwllHlWll!l)HH!(l)Nﬁ\l}ﬂm1INNI\I1NWII1I}!Il!lﬂﬁ)l\lm(l

GI RECOLLECTIONS
be stirred by the name of GE’s new
Ordinal Memory Inspecting Binary
Automatic Computer—OMIBAC. A
hearty welcome to another member

should

of the computer fraternity which
boasts such ‘“be-bop” names as
MANIAC, WAC, SWAC, ACE, ERA,
RAYDAC, XRAC, QOARAC,
EDVAC, REAC, ENTAC, UNIVAC
and ELECOM. Oh, my back!

“ATOMIC ENERGY & SEX
have much in common. Both are
relevant to survival, yet neither
should go unharnessed. By some
strange social agreement, both are
eschewed in polite conversation.
Youngsters seem to know more
about both than do their elders. And
atomic energy, like sex, is sur-
rounded by curious taboos. Both are
featured, and about equally now,
in the ‘comics,’—although atomic
energy does less well in the paper-
backs, since it lends itself less nat-
urally to front-cover use”’—Robert
R. Wilson, director, Laboratory of
Nuclear Studies, Cornell.

JET vs TV—At Belmar, N. J, a
jet plane =zooming over rooftops
sucked a television antenna off the
roof of the home of Raymond
Crowther, he reported to the police.
Mr. Crowther said that the nose in-
take of the plane, flying 150 feet
above his home at 1620 M Street,
pulled a twenty-eight-foot aerial
and directional tuning motor right
off the roof as it sped by. The an-
tenna, which landed on an open
back porch, “was torn up, guide
wires and all,” he reported.

DEEP AMPLIFIER TESTS—
The cold high-pressure depths
nearly two miles down in the North
Atlantic, where no diver would
dare to penetrate, are reproduced
artificially by Western Union Tele-
graph Company engineers in a
downtown New York skyscraper.
An approximation of the ocean
depths, chilled by 3,300 pounds of
ice, is produced periodically inside
a five-ton tank at Western Union’s
headquarters at 60 Hudson Street.
The novel five-foot-high pressure
chamber plays an important role
in testing amplifiers being installed
on the company’s cables on the
ocean bottom.

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953
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RADIO CLUB’S 43rd anniver- |
sary gathering was told that within
the next ten years atomic reactors
will be able to compete with coal-
burning electric plants. Dr. Lloyd V.
Berkner, President of Associated
Universities, Inc., which operates
the Brookhaven reactor, said that a
pound of uranium when burned
completely in a reactor, produces the
heat equivalent of a million pounds
of coal, so that 200 tons of uranium
would supply the entire fuel re-
quirements of the United States for
a vear. When it is realized how rap-
idly our fuel reserves of coal and
oil are being depleted, the prospect
of atomic power becomes of utmost
importance. This important discus-
sion of energy requirements and
sources is now available in printed
form as Vol. 30, No. 1, of the Pro-
ceedings of The Radio Club of
America, Inc., 11 West 42nd St
New York City, at 50 cents per

copy.

THE LONG VIEW —"Every age
has believed itself at the last peak of
human achievement and every age
has been wrong. Throughout the
history of invention and discovery
wise men have declared that we

"Mol mere ¢

capacitars but units

anginser ed 1o Yo

were only straining our imagina- p— i g

tions.” and oparali
“We are all upset now. Everybody — condific

is pretty well willing to sell out and Hi-Q spacidl

discount the world. I am not, because ' roady 1o colicl

if you will just read a little bit of r with

history, you will find out the troubles ' ; for the

we are in today are just ordinary
picnics compared to what we have
had, so I am not willing to sell out.”

—Charles F. Kettering

Major Armstrong on
“The Spirit of Discovery”

Dr. Edwin H. (“Major”) Armstrong,
professor of electrical engineering at
Columbia University, and discoverer of
fundamental radio principles, was
scheduled to be the guest speaker at the
summer general meeting of the Ameri-
can Institute of Electrical Engineers at
Atlantic City, June 15, responding to
the topic “The Spirit of Discovery,”
and stressing the importance of the
inventor and scientific explorer in the
modern world.

During the session, Professor Arm-
strong was presented with a cer-
tificate of honorary membership in the
Institute, voted him by the Board of
Directors on April 23. Dr. Armstrong
was awarded the 1942 Edison Medal by
the AIEE and in 1951 he won the
Washington Award, given by the Wash-
ington Award Commission composed

(Continued on page 24)
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Here is an unparalleled opportunity for men with a College or Technical
Institute Training and a sound background in electronic engineering.

The training and experience provided will open up increasing

opportunities for earnings and advancement in the fast
approaching age of jet air transportation.

You will work in close contact with key personnel of the U.S. Air Force
and Naval Aviation. Your responsibilities will include supervising the

installation and long range maintenance of highly specialized Link
Electronic Jet Training Equipment. After three months’ special training
at the Binghamton, N. Y. plant of Link Aviation, you will be assigned to
a U.S. Air Force or Navy jet training base in the U.S., Europe or the Far East!

In addition to excellent base pay and unusual company benefits,
e vou will be placed on a liberal expense account and receive
TR » a 20% bonus if you receive an overseas assignment.

~ Immediate Openings
' are available
ACT NOW-
for a career
with a future!

For Interview write Lo

PERSONNEL MANAGER

~the. connenling Pink batween ground and sky

Manufacturers of the famous World War II LINK TRAINER,
now producing Electronic Jet Training Equipment

AVIATION, INC.
in quantity for the U.S. Armed Services : :

BINGHAMTON, N. Y.
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ALL fixed mica El-Menco Capacitors are
factory-tested at double their working wvoltage,
Yet, you pay no premium for their superior per-
formance, Meeting all significant specifications of
JAN-C-5, they are being used in more and more

military and civilian electronic applications.

Jobbers and distributors are requested to write for
information to Arco Electronics, Inc., 103 Lafayette
St., New York, N, Y. — Sole Agent for Jobbers
and Distributors in U. 3. and Canada.

MOLDED MIiCA

CAPACITORS

Type CM-15, our tiny silvered mica capaci-
tors, includes capacities from 2 to 420 mmf. at
500vDCw — 2 to 500 mmf. at 300 vDCw, QOur
other types — silvered and regular — offer ranges
up to, 10,000 mmf. Why not test them? The
Electro Motive Manufacturing Co., Inc., Willi-

mantic, Comn,

WRITE FOR FREE SAMPLES AND
CATALOG ON YOUR FIRM'S
LETTERHEAD

MICA TRIMMER

Foreign ond Electronic Manufacturers Get Information Direct from our Export Dept. ot Willimantic, Conn.
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FOR QUICK STARTS WITHOUT

NEW 3-SPEED TURNTABLE PROVIDES
GUARANTEED TIMING FOR “"DUBBING”
AND ON-THE-AIR BROADCASTING

Reaching siable ipeed—less than
L4 revolution at 3315—in
minimum time, this newly
designed turntable provides
quick start from motor switch
without overshooting. Successor
to the 2-specd model 524, the
Fairchild 530 is equipped with
integral 3-speed drive, all three
speeds synchronous. Ideal for
“dubbing’ operations, on-the-air
broadcasting and laboratory
applications, the 530 provides
guaranteed accurate timing at
all speeds, (s virtually free of
rumble and vibration. More than
300 already in use!

Ecusizotion Curves

. Possive Equali
' Fouchild Unit 205C

AEALON. WiTH THE
FAIRCHILE nstrated by chart
at right, this unit provides matching equal-
ization curves for various types of lateral L :
and vertical records and transcriptions, in - L. i *?;:"“_\‘*L‘*“ %
accordance with NAB standards. : Hel SR

| -
L s M
| Wl Fgr
Tape Teeondi»
ape Kecording € Quippmapis
| i o1 0

The simplicity of this 3-in-1 Turret Head I
obsoletes multiple arms, equalizers and 1
throwover switch. Use only one Fairchild |
Turret Head Arm, it mounts up to three |
Fairchild Miniature Moving Coil Car- -
tridges at one time—ready for instant selec-

ticn at the turn of a knob, which also sets | Cessory Equipment ate puil

correct stylus pressure. All critical adjust- | fughest professional st, lclfl o the |
ments, usually inherent in viscous damped | i0Corporate many ex in ‘,.”ds and |
arms, have been eliminated in the current . tures, incJuding Pic.S clusive feg. |
Fairchild 201-B. A completely redesigned , f1ve, Automatjc Franx;nc gncroll .'
base assembly with a new method of pivot- and others, Fairchild T:;ng Sontrol ll
ing now incorporates automatic tempera- | €Is are also byt to OrdPEFecord

ture control. ! Cialized applications, €r for spe. |

RECORDING
EQUIPMENT!

154th St. & 6th Ave., Whitestone, N.Y.

Major E. H. Armstrong
(Continued from page 11)

of members of the Western Society of
Engineers and the four founding en-
gineering Societies.

Often accredited as “The greatest
American inventor since Edison” and
the “most important of all radio inven-
tors, including Marconi,” “Major” Arm-
strong made four basic discoveries that
have revolutionized radio, both AM
and FM. These are: The regenerative
circuit, which took radio out of the
crystal-detector headset stage; the
superhetrodyne circuit, the basic cir-
cuit of today’s standard radio; the su-
perregenerative circuit, used in mili-
tary, forestry and other wultra high
frequency communications,.  and {fre-
guency modulation, or static-free high-
fidelity radio.

As a Boy Inventor

Professor Armstrong’s interest in ra-
dio dates back to 1904 when his father,
John Armstrong, brought him two
books from England, “The Boy’s Book
of Invention” and “Stories of Inven-
tors.” The Armstrongs then lived in
Yonkers, N. Y., and soon the attic of
their house was filled with homemade
radio devices and he was picking up
signals from wireless sets in New York,
and once in 1908 he picked up signals
from the Navy Station at Key West.

When he entered Columbia in 1909,
his interest in radio was heightened.
In 1912 while studying Lee De Forest's
audion tube, he discovered the regen-
erative circuit, but his father refused
to loan him $150 to patent it and he had
his paper notarized Jan. 13, 1913 and
filed them away.

Forty Years at Columbia

Upon graduation in 1913, he took a
$50 a month job as an assistant pro-
fessor in electrical engineering at Co-
lumbia in order to use the university
laboratory facilities. He was associated
with the research physicist, Michael 1.
Pupin at the Marcellus Hartley Re-
search Laboratory at Columbia from
1914 until Pupin’s death in 1935.

Professor Armstrong has been profes-
sor of electrical engineering at Colum-
bia since 1934.

During the first world war he served
as a captain and major in the U. 8.
Army Signal Corps and was made a
Chevalier, Legion d’honneur in 1919.

Besides the Edison Medal and the
Washington Award, Professor Arm-
strong has won may other honors. They
include the 1917 Institute of Radio En-
gineers Medal of Honor; the 1939
Egleston Medal, Columbia University;
the Modern Pioneer Plaque of the Na-
tional Association of Manufacturers in
1940; the Holley Medal, American So-
ciety of Mechanical Engineers, 1940;
the Franklin Medal, Franklin Institute,
1941; the John Scott Medal, Board of
City Trusts, City of Philadelphia, 1941:
the Armstrong Medal, established in
1943 by the Institute of Radio Engineers.
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The Five Touchstones of

& ELECTRONIC INDUSTRIES —RADIO-TELEVISION

ENGINEERING - EXECUTIVE SUCCESS

Five special attributes appear to mark engineers
who have successfully turned business executives
and risen to the top in some fifty leading American
corporations:

1. An ability to express themselves clearly and
well.

2. Normal curiosity regarding economics, fi-
nance, law, psychology, and other non-engi-
neering subjects.

3. A willingness to make the logical and reason-
abie compromise with perfection which day-
to-day business requires.

4. A ready understanding that income must ex-
ceed outlay, and—

5. Above all, an ability to get along with con-
temporaries and to understand, at least,
competifors,

Unless one can express his views and opinions to
others, he is of little worth as an engineer or as an
administrator. Today’s executives must maintain a
constant contact with financiers, who provide their
plants and credits; suppliers, who provide raw ma-
terials; engineers, who design their products; labor,
which builds the products; the sales force; and
finally the customer te whom they must look for
the profit which enables them to continue in busi-
ness. Unless their contacts with each of these
groups are in mutually understandable language,
their jobs are not well done,

BROAD KNOWLEDGE 1S BASIC

Broad collateral knowledge is essential to any
engineer who aspires to management posts. He
must learn why people buy one product and ignore
another; understand the market trends and
analyses; know the whys and wherefores of finance;
become familiar with elementary business law; ob-
serve labor trends and management reaction.

Engineers are inclined by nature to be perfection-
ists. Every engineer is sure that his fine handiworlk
of today can be made even finer tomorrow. And it
is amazing how often he is right. If our predeces-
sors had been content with their first early models

TELE-TECH & ELECTRONIC INDUSTRIES * Jjuly 1953

of the steamboat, or the alrplane, progress would
have bogged down before science had an opportu-
nity to produce its greatest marvels,

But the wise business executive recognizes that
industry must produce goods—not just design them
—if it is to prosper, and production is impossible if
designs are changed from day to day. Thus, he
realizes that practical operation must make the
logical reasonable compromises with perfection
which make possible continuous profitable opera-
tion. The successful engineer-turned-executive
realizes that there is a sharp and irreconcilable dif-
ference between competitive production demands
and the creation of a single model-shop unit.

FACTS OF COMPETITIVE LIFE

Production requires, for example, a design which
can be made at the lowest cost consistent with sat-
isfactory quality. Tt calls for connections and ad-
justments easy to get at and simple to operate. It
requires the fewest possible parts and the simplest
assembly plan. It is this “know-how” which fre-
quently means the difference between red or black
ink.

It is the basic “facts of competitive life” which
the practical administrator never overlooks.

Each of the foregoing characteristics is essential
to management success, but there is another with-
out which all others are lost. This magic key to
successful administration is ability to get along
with people. This ability to cooperate with one’s
contemporaries influences every human relation-
ship and is responsible more than anything else for
the success or failure of a business executive.

A guest editorial by the late Walter C. Evans, vice-
president of Westinghouse Electric Corporation
in charge of radio, TV, and electronic operations.
Mr. Evans was a radio pioneer and experimenter
whose activities continually broadened until he
carried a heavy top-executive load in the rapid
expansion of the Westinghouse company’s elec-
tronic developments and applications.
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Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

MAGNETIC-TAPE TV in recent years has been re-
ceiving increasing mention in both newspapers and
periodicals. Several methods of accomplishing this have
been suggested and include: (a) Dividing the video
bandpass required into discrete sections, and beating
the frequencies in each of these sections against a fixed
frequency oscillator so as to obtain a recordable beat
frequency. (b) Determine frequencies having maximum
energy concentrations in the video spectrum and ar-
range the recording system facilities to accommodate
these. (¢) Establish a recording system which will re-
cord only the difference video signals appearing in
successive frames (change in picture elements, not
entire picture). Researchers are hard at work on this
problem and there are indications now that a practical
system may be proposed before years end. The impact
that such a development will have on the television,
color television and motion picture industries will be
tremendous. It’s conceivable that the recording of
images on motion-picture film might be obsoleted as
the result.

CAMERA TUBES are still a most troublesome item
in the compatible color television system. Equipment
clumsiness and the electrical difficulties encountered
in lining up the three individual pickup tubes used with
the dichroic mirrer arrangement are great annoyances
to all concerned. RCA recently demonstrated a new
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The biggest atomic explosion in all human history was that observed in
the Téth century when a nova or '‘new star’” broke out in the northern
sky in the constellation Cassiopeia,—a star which could be seen in bright
daylight for many weeks! That nova, centuries ago, flickered out of
sight to even cur largest telescopes, but now with the new radio detectors,
a tremendous radio signal is confinuously coming from that point in the
sky where the stellar atomic blast occurred nearly 400 years ago. Does
this imply that the last stages of an atomic explosion, after producing
intolerable light and heat, finally run down the frequency spectrum and
serve as a source of radio waves?
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pickup tube which enables taking off the three color
signals simultaneously, but this is still several years
away from commercial reality. A newer approach has
been to use vidicon camera tubes in conjunction with
an orthicon camera tube. Here the latter picks up the
monochrome detail and the former are employed for
color information only. The fact of the matter is though,
that we do not have the color-TV camera tubes we
shall soon be needing. And prospects for getting them
in the near future are not too bright.

ULTRASONIC SOUND WAVES now drive a new
kind of machine tool that carves fancy shapes, drills
holes, and does other such work in hard steel, glass,
ceramics, or even precious stones. The 27,000-cycle
machine was developed by Raytheon of Waltham, Mass.,
and was first used for mixing so-called immiscible
liquids. Now the device, which employs “magneto-
strictive” principles, has been developed into a machine
tool which is expected to have widespread applications
in many metalworking industries, Present form of the
machine is most nearly like that of a conventional drill
press, but Raytheon engineers are working on other
models that may enable it to perform the functions of a
lathe, milling machine, boring mill, shaper, planer, saw
and router. One of the most amazing features of the
machine is that the cutting tool can be made of rela-
tively soft material—such as cold rolled steel, or brass
—and yet, such a tool, cutting through only a few atoms
at a time, will penetrate hard steel, stone, cast iron, or
even sapphire!

ELECTRON FLOW—An electronic conductor is a
lattice of atoms pervaded by free electrons forming an
electron-atmosphere defines Karl K. Darrow of Bell
Labs. When an electric field is applied, the electron-
atmosphere blows through the lattice like a wind. There
are experiments that give the product of the wind-
speed and the density of the electron-atmosphere, and
there are other experiments that give either factor by
itself. Normally the wind-speed declines with increase
of temperature, the electron-density rises with rising
temperature. In metals it is the former factor that
dominates the dependence of resistance on temperature,
in semi-conductors it is the latter. Theory says that the
wind-speed depends on the vibrations of the atoms and
on other irregularities in the lattice, and the electron-
density on the work required to transform a bound
electron into a free one.

TELE-TECH & ELECTRONIC INDUSTRIES - July 1953

www americanradiohistorv com


www.americanradiohistory.com

00 = “ULTRA HIGH FREGQUENCY® (UMF) 3,000 4—— “SUPER HIGHM FREQUENCY" (SHF}
| ,
GOVERNMENT GOVERNMENT - 33 S .
5& I =
8|, L UHF 2g| sz e 2
. 2 - Z|o . 2| .38 z AMATEUR, 5
kK z % S| & >3 TV dzlzizle| . 0% |3 MOBILE 7
[s] = o) el = 2 w |« =l 2Z5 | D P+ ] 4 %
: & S, dz | 5 2|2 70 CHANNELS g3 285 =) 222z |£ INDUSTRIAL, &
5 %, 8l & g olz 7| §23|<| oSom |u GOVERNMENT, "
a 1‘4.& ol 5 5: i 59 3""2 HIEEE & AERO-NAVIGATION, 5
1] gle =1 = « -
° = 3 g |3 [ies]re]ir e o lozpsf 3| 62z | 3 | RADAR H
< ol €< >
- 3% = z
g2
“MICROWAVES”
MEGACYCLES 1284 wol L } B0 %0 1m5 130 50 20 b )
3354 I a6 L 0] L L1 L1 | RAE

WEST VS. EAST—Why has the electronic industry
grown so fast on the West Coast? Is it because excellent
men, trained in the East, prefer to live in the West? Does
the climate cause them to do better work than they
could in the East? What about facilities? Equipment in
labs. still is below the scale generally found in the East.
Raw materials for manufacturing are not always at
hand, transportation costs are greater because of long
haul, both ways,; because principal markets for goods
are usually not found in the West. There should be ad-
vantages in guided-missile work on Coast because of
nearness to aircraft companies and test fields. Qutdoor
tasks, such as testing antenna patterns, etc., can go for-
ward many more days in the year than in the East. What
are chances for post-graduate work in universities?
Better recreation facilities? Good schools for children?
Better health? Qutdoors more?

Answers to all of the latter questions appear to be in
the affirmative. But to find out to what degree; to learn
more of the situations and conditions, watch for next
month’s TeLe-TEcH. The whole issue is focused on the
activities of the West Coast Electronic Industries.

DIELECTRIC AMPLIFIERS may someday take a
place of industry prominence, along with the magnetic
amplifiers about which we have heard so much in re-
cent years. Dielectric amplifiers are powerful yet amaz-
ingly simple and minute sheets, approximately l5-inch
square and 7/1000 of an inch thick. When used in simple
circuits roughly similar to those employed with elec-
tronic tubes, they amplify weak electrical currents to
produce more powerful currents. Made of ferro-electric
materials coated on each side with silver, they can best
be described as resembling ordinary little pieces of
paper.

As far as present research can determine, these
rugged little particles will lasi indefinitely and appear
to have great promise for replacement of fragile vac-
uum tubes in military equipment. They may also find
their way into industry where automatic control equip-
ment such as photo-electric counting and high speed
servo-mechanisms are used. For radios and TV sets,
the amplifiers may not be of practical use because of
the elaborate auxiliary equipment that goes along with
them.

Research on dielectric amplifiers has been under way
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for the last three years with such participating units
as General Electric, Bell Telephone, Glenco Co., Radi-
ation Ine., Massachusetis Institute of Technology and
Carnegie Tech.

I FILRRS

UHF STATIONS—The possibility has been sug-
gested that the new UHE television stations will use
different methods of film production from those used
by VHFE TV stations. All the available information
points to the fact that there will be no difference in
either film or live pick-up in UHF TV operations. Even
the magnetic sound on films system is not, as far as is
presently known, being proposed for TV operations.
It is probably due to the fact that few if any TV film
projectors have been modified to use this new system
and even fewer release films, or library films have been
duplicated using magnetic sound on film. Therefore the
supremacy of the old optical system appears to bhe
unchallenged.

New 2.5-torn magnetizing unit goes into operation in Stromberg-Carlson’s
Sound Division plant, Rochester, N. Y, Photoelectrically controlled, wnit
consists of steel yoke supporting two pole-pieces each one foot in diam-
eter. Each of the three coils on each pole-piece has 1450 turns of No. 12
cotton-enamel copper wire. {700 lbs. copper, total) in operation, 50 amps
at 300 v. produces 10,000 gauss in air-gap. When magnetizing 10.5 1h.
Alnico V polepiece in 15-in. speaker, the flux density rises to 14,000
gauss. Bulbs and heating coils are wired in parallel with magnet’s coils
to absorb power surges resulting from ‘‘on-off'’ operation.
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By J. K. McKENDRY
General Precision Lab., Inec,
63 Bedford Road
Pleasantville, N.Y.

N the present state of magnetic-

amplifier development, one of the
most attractive applications is in the
output stages of instrument servo-
amplifiers, particularly for use in air-
borne equipments.

Under an Air Force contract, sev-
eral positioning servomechanisms
were required, having general simi-
larities but differing widely in some
details and specifications. The motor
used in all instances is the 2 phase,
400 cps, Mark 7 (Bureau of Ord-
nance designation). It is rated at ©
watts input per phase, has a stalled
torque of 1.5 oz. in., and & free-run-
ning speed of 5000 rpM. Ranges of
variation in other important servo
perimeters are:

Minimum

533

Maximum

Gear Ratie 3200

Central Signal

Sensitivity
Permissible

Error

In the interests of production
economy and in consideration of the
spares stocking problem, it was de-
sirable to have a single amplifier de-
sign for all these applications., In
addition, no factory or field adjust-
ment of the amplifiers was to be re-
quired. Fixed attenuators are pro-
vided in the system to equalize the
variations in control signal sensi-
tivity and gear ratio.

One feature common to all the

0.39 volts/degree 0.022 volts/degree

15 min, 3 min.

Fig. 1:

(1) Magnetic amplifier with its asscoiated control tube. Fig. 2: [r|

Magnetic Amplifiers for

Special designs provide conirol power for instrument type
ment. Careful attention to design problems permit high reli-

servos 1s the assumed presence of
coulomb friction in the mechanical
loading. A maximum value, based on
previous experience with similar
mechanisms, was assumed to apply
i all cases. Each servo is then re-
quired to have a sufficiently high
torque-~error constant to reduce
error to acceptable limits in the
presence of this value of load fric-
tion. Unfortunately, since the fric-
tion term is not controllable except
as to its maximum value, it is not
possible to rely on it as a stabilizing
influence.

Primary Funetion

The primary system function is
that of an analog computer having
slowly varying inputs. Velocity and
acceleration errors are accordingly
of little significance, and the fre-
quency pass bands of the servo-
mechanisms can be correspondingly
restricted. This consideration is of
course favorable to the use of mag-
netic amplifiers which are relatively
low-pass elements.

It was initially decided that an all-
magnetic amplifier would not be
feasible, in view of limitations on
gain per stage and the anticipated
difficulty in stabilizing a servo loop
incorporating more than one stage of
magnetic amplification. The ampli-
fier, as finally produced, consists of
a magnetic amplifier output stage
and three dual-triode vacuum tubes
of the voltage amplifier class.

The magnetic amplifier, shown
schematically in Fig. 1, with its asso-

ciated contro] tube, is of a conven-
tional type, consisting essentially of
two identical saturable core trans-
formers. The primary coils are con-
nected in series across the 115 volt,
400 cps line. The secondary coils are
also connected in series, with oppos-
ing polarity. With equal currents
flowing in the two control windings,
he transformer voltages are equal
and there is no net output voltage.
If the control current of transformer
A is increased and/or the control
current of transformer B is de-

creased, the primary impedance of

transformer A is reduced relative to
that of B, and the primary and sec-
ondary voltages of B will be cor-
respondingly greater than those of A.
A net voltage of ‘B’ polarity then
appears across the output terminals.
Obviously a positive current incre-
ment in the control winding of B
will reverse the operation and yield
an output of ‘A’ polarity.

The physical dimensions “of the
magnetic amplifier are 1-5% x 2 x
2-1g in. Its weight is 13% oz. in a
hermetically sealed case. The cores
are stacked BE-I laminations of audio
transformer grade steel. Coils are of
class “A" construction.

Economical design of the magnetic
amplifier requires that its internal
impedance, as seen at the output
terminals, represent a significant
fraction of the total load circuit im-
pedance. The voltage delivered to
the load is accordingly affected in
magnitude and phase by the nature
of the load impedance. This effect is
usefully applied in the servo-ampli-

RC network foliowing phase detector improves torque-erro constant

DC

GONTROL
SIGNAL

400~ AMPLIFIER

DETECTOR

MAGNETIC
B+ AMPLIFIER

CONTROL

1
115 v o
L0 400~ O— 400 ~
INPUT CONTROL SIGNAL
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Airborne Applications

servomechanisms used in military equip-
ability without sacrifice of performance

fier by trimming the load so that it
effectively consists of a resistance in
parallel with a capacitor which res-
onates with the magnetic amplifier
inductance at 400 cps. Under these
conditions the load voltage is in ex-
act gquadrature with the primary
line voltage, which is the desired
condition for control of a 2-phase
motor. This phase relation holds rea-
sonably constant over the full range
of output voltage providing the aver-
age of the two control currents is
maintained constant.

A secondary benefit derived from
the load #uning capacitor is the
marked improvement in load voltage
waveform due to harmonic attenua-
tion. Other, less favorable, aspects of
the tuned load circuit will be dis-
cussed later,

The preceding electronic stages of
the servo-amplifier are shown in the
circuit diagram, Fig. 2. They consist
of an initial two stage, resistance
coupled, ac amplifier, followed by a
phase sensitive detector. The detec-
tor output is coupled to the grids of
the magnetic-amplifier control tube
through a resistance-capacitance
network which performs the neces-
sary shaping of the amplifier’s fre-
quency response.

Energy Storage Effects

The necessity for frequency re-
sponse shaping in this application is
largely due to the energy storage
effects contributed by the magnetic
amplifier, and by the interacting mo-
tor and magnetic amplifier. To dem-
onstrate the validity of this statement
it is necessary first to examine the
frequency dependent transfer func-
tion of the motor alone.

The Mark 7 motor, in addition to
the characteristics already cited, has
a rated rotor inertia of approxi-
mately 0.017 oz. in.? The effective
damping coefficient, computed from
the rated stalled torque and the
rated free running speed is 0.0029
in. oz./radian/sec. The ratio of these
two quantities in the order given and
after conversion to equivalent units,
is approximately 0.014 sec. This is,
by definition, the motor time con-
stant. The inverse ratio, sometimes
referred to as the motor natural fre-
guency or corner frequency, is ap-

proximately 70 radians or 11 cps.
This computed value is somewhat
optimistic since the damping coeffi-
cient at low control voltages is mark-
edly smaller than at full rated volt-
age. While the generated motor
torque is a reasonably linear func-
tion of contro! voltage, the free-run-
ning motor speed at low control
voltage levels is considerably higher
than proportional. Tests with hard-
tube proportional amplifiers, having
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Fig. 3: Position servo transfer functions

no energy storage elements effective
in the servo frequency range, indi-
cate that the actual corner frequency
for low signal levels is approximately
7 cps. With such an amplifier it is
possible to achieve a closed loop gain
corresponding to a velocity-error
constant of approximately 300 ra-
dian/sec/radian, a torque-error con-
stant of 0.5 in. oz./radian, and a
resonant peak at approximately 20
cps. Such a servo is not well damped
but is acceptable for many applica-
tions.

Phase Lag Nelwork

The magnetic amplifier has an ob-
vious energy storage mechanism in
the inductance of the control wind-
ings. In the circuit configuration of
Fig. 1, using a 12AU7 dual-triode as
a control tube, the effect is that of a
phase lag network with a corner fre-
guency in the vicinity of 30 cps. This
is adjustable, to some extent, by
variation of the effective control tube
resistance, but practically cannot be
increased much above the frequency
mentioned.

There is also a second, less ob-
vious, energy storage mechanism as-
sociated with the magnetic amplifier
load circuit. As previously indicated,
the control winding of the motor is
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paralleled with a condenser which,
at 400 cps, creates a condition of
parallel resonance with the motor
winding effective inductance, plus
series resonance with the magnetic
amplifier load ecircuit inductance.
‘When a modulated 400 cps carrier is
impressed on this circuit, by the con-
trol action of the magnetic amplifier,
the higher frequency modulation
component lags in phase behind the
low frequency component. The net
effect is the production of a phase

lag in the modulation envelope. In

the region of interest this can be
satisfactorily represented as a simple
phase lag element, operating on the
modulation frequency, and having a
corner frequency at approximately
30 crs.

Servo Motor Bloeked

The two preceding effects are ob-
servable with the servo motor
blocked, There is also a third dele-
terious effect which becomes appar-
ent only when the motor is running
free, and results from an interaction
between the motor and magnetic
amplifier. The stalled motor can be
satisfactorily represented (at fixed
frequency) by paralleled resistance
and inductance., Free running, the
motor has an induced internal volt-
age, which is essentially in series
with its equivalent resistive com-
ponent. The external impedance pre-
sented at the motor terminals to this
back e.m.f. is essentially that of two
parallel resonant circuits of quite
high “Q”, For a fixed value of con-
trol signal fed into the magnetic
amplifier there will be, then, a con-
siderably higher voltage across the
terminals of the freerunning motor
than across the stalled motor. This
increase in voltage with increasing
speed constitutes an effective reduc-
tion in the motor damping coefficient.

In the closed loop servo equations,
reduction of the motor damping co-
efficient can produce varying results,
depending on what compensating
changes can be made in other loop
parameters. In the absence of all
time lags except that of the motor,
it must entail reduction of the
torque-error constant, reduction of
the loop damping ratio or a com-
bination of these two effects. The
presence of time lags at higher fre-
quencies furthermore places an ab-
solute limit on the amount of reduc-
tion in damping ratio which can be
accepted in lieu of reduced torque-
error constant.

The back e.m.f. of the servo-motor
is proportionally larger at low con-
trol voltages. Tt therefore not only
reduces the average motor damping
coefficient but also enlarges the range
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of variation of this parameter, to
such an extent that it is impossible
to compensate the effect adequately
by any simple means such as a phase
lead network.

It has been found possible, by
means of inverse feedback around
the magnetic amplifier, to minimize
the back emf. effect to a consider-
able extent. In this particular appli-
cation use of feedback would have
required a large number of addi-
tional components, and would have
placed some undesirable limits on
system functioning. A more accept-
able solution was found to be the
use of load-damping resistors across
the motor terminals. This of course
reduced the maximum useful power
output of the magnetic amplifier but
not to an intolerable extent. The ef-
fective motor corner frequency is, by
this means, restricted to a range of
variation of approximately 3 to 5
cps. With this modification, the com-
posite open loop transfer function of
the motor and magnetic-amplifier
can be adequately represented alge-
braically as a fractional expression
having a gain-constant in the numer-
ator and a fourth degree polynomial
in jw in the denominator. A graphi-
cal plot of the amplitude of the
transfer function in decibels against
log of frequency can be approxi-
mated by three straight-line asymp-
totes; the first extending from zero
to 3 cps with a slope of —6 db per
octave, the second extending from
3 cps to 30 cps with a slope of —12
db per octave, and the third above
30 cps with a slope of —24 db per
octave.

Closed Loop Stabiliiy

The phase shift associated with the
transfer function reaches 180° (lag-
ging) at approximately 6 ces. For
closed loop stability the gain con-
stant must accordingly be adjusted
to produce feedback cut-off at or be-
low this frequency. The correspond-
ing  velocity-error  constant is
approximately 75 radians/sec/rad-
ian and the torque-error content is
approximately 0.06 in. oz. radian or
about one tenth as large as that
which can be realized with an un-
compensated hard-tube amplifier.

The re-shaping of the transfer
funetion to improve the torque-
error constant to a usable level is
performed in the resistor-capacitor
network shown following the phase
detector in the circuit diagram of
Fig. 2. This is a composite lead-lag
network of a common variety some-
times descriptively titled a ‘“notch”
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network. The straight-line asymp-
totes of its amplitude response curve
on a decibel-log frequency graph
are as follows:
1. A straight line of zero slope be-
low 0.035 cps.
2. A straigh line of —6 db/octave
slope from 0.035 cps to 1.0 cps.
3. A straight line of zero slope
from 1.0 cps to 1.7 cps.
4, A straight line of plus 6 db/oc-
tave slope from 1.7 ¢ps to 48 cps.
5. A straight line of zero slope
above 48 cps.
In Fig. 3 are shown the ampli-
tude response asymptotes for the
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Fig. 4: Transfer funclions of rale servo

composite motor-magnetic amplifier
and for the notch network, together
with the asymptotes of the curve
representing their cascaded response.
This overall response curve has a
section of —6 db per octave slope
between the frequencies of 1 cprs
and 30 cps (with minor irregular-
ities near the low frequency end).
The phase shift corresponding to
this amplitude curve reaches 180° at
approximately 20 cps. At lower fre-
quencies it remains in the quadrant
between 90° and 180° with a maxi-
mum lag of 160° in the region of 0.2
CPS.

If the loop gain is adjusted to pro-
duce feedback cut-off anywhere in
the region of 1 to nearly 15 ¢ps, the
servo operation will be stable and
acceptably damped. With cut-off at
15 cps, the velocity error constant of
the servo is approximately 1900 ra-
dians/sec/radian. The torque error
constant is 1.4 in. oz./radian for this
same gain level.

Gain Variation

Computed maximum variation in
overall amplifier gain, due to arith-
metic addition of all component var-
iations affecting gain, amounts to a
range of approximately 5 to 1. In
each individual loop a fixed attenu-
ator is included such that the loop
gain, with an amplifier having maxi-

mum computed gain, will reach cut-
off at 15 cps. A minimum gain am-
plifier will accordingly produce a
torque-error constant of 0.28 oz
in./radian. This is sufficient in all
cases to meet the static accuracy
requirements of the system.

Rate Serve

The servo-motors used for this
application are a 2-phase 400 cps
type, similar to Naval Ordnance
Mark 8 except that they have 4
poles per phase, yielding a syn-
chronous speed of 12,000 rpm. The
stalled torque is 2.5 oz in. and the
free running speed is 10,000 rpm.
The motor damping coefficient, com-
puted from these values is 0.0024
oz. in./radian/sec. Rotor inertia is
0.019 oz. in.> and that of the direct-
coupled precision tachometer is 0.57
oz. in.? The effective motor time
constant is then 0.64 sec, and the
corner frequency is 1.56 radians or
0.25 cycles/sec. As in the previous
case, this value is reduced at low
signal levels, to approximately 0.15
CPS..

The amplifier used is identical in
configuration with that of the posi-
tioning servo. Differences are in the
magnetic amplifier which is slightly
larger, as required to furnish the
rated motor input power of 16 watts,
and in the shaping network values.

The requirements placed on the
shaping network are again deter-
mined almost entirely by the nature
of the transfer function of the com-
posite motor-magnetic amplifier. As
in the positioning serve, the phase
lag effects due to the control wind-
ing inductance of the magnetic am-
plifier and to the resonant load
circuit become effective in the va-
cinity of 30 cps. There is also a sub-
stantial and variable reduction of the
effective motor damping coeflicient.
In the case of the rate servo it was
found possible to tolerate this vary-
ing eflect without direct compensa-
tion.

With the varying motor time con-
stant it is not possible to define an
exact transfer function in linear
terms. However it is possible to de-
fine the limits of the transfer func-
tion and determine loop stability
for all intervening fixed values. In
the lower limit the transfer function
can be approximated on a db-log
frequency graph by a straight line of
zero slope below 0.025 cps, a straight
line of —6 db per octave slope from
0.025 to 30 cps and a straight line of
—18 db per octave slope above 30
cps. In the upper limit the low fre-
quency asymptote extends to ap-
proximately 0,15 cps, the upper cor-

(Continued on page 123)

TELE-TECH & ELECTRONIC INDUSTRIES ¢ July 1953

www americanradiohistorv com


www.americanradiohistory.com

Battery-Operated Remote Amplifier

Extremely simple to construct and operate, self-powered portable unif
provides remote audio pick-up where ac line is not conveniently at hand

By
JEFF EVANS
Chief Engineer
WLDY
Ladysmith, Wis.

OST radio stations can make

use of an extra remote ampli-
fier, especially when the amplifier
has good fidelity and is self-con-
tained. Sometimes it is necessary to
run a couple hundred feet of ac line,
and sometimes no ac whatsoever is
available. In the smaller stations, a
single man quite often carries the
remote broadcasts, and a battery-
operated amplifier, simple to oper-
ate, maintain, carry and cheap to
build, is a boon.

The following battery-operated
remote amplifier (see Fig. 1),
weighing only a few pounds, has only
one switch to turn on and one vol-
ume control which is usually opened
to maximum and left there. If pre-
ferred, the volume control can be
omitted entirely. As an additional
aid, a surplus visual indicator was
added. If the operator wishes, there
is room inside for spare batteries but
we prefer to pack the microphone,
spare batteries, spare tubes, screw-
driver, headphones, etc., in a com-
panion box about 8 in. square. The
operator can broadcast conveniently
from any place the phone com-
pany will string a loop.

Mouniing Arrangement

The amplifier is contained in an 8
by 12 in. metal box obtained from a
hardware store at a cost of $259.
The amplifier is mounted in the left
third of the bottom about 1.5 in. from
the bottom to allow for wiring, on
shelf brackets made from two pieces
of scrap aluminum bolted to the
front and back to give support to
the amplifier chassis,

Basically, the chassis is an old GE
pre-amplifier 4BA1B (any pre-am-
plifier will probably fit). The trans-
formers were left in the pre-ampli-
fier and the four octal sockets
adapted themselves readily to the

two tubes and two plug-in capaci-
tors. The circuit is a standard audio
amplifier utilizing a 1H5 input and a
1D8 output tube with one half of the
1D8 used as an intermediate ampli-
fying stage. See Fig. 2. To help keep
the amplifier non-microphonic, the
input stage tube is shock mounted
on rubber grommets, as are the in-
put stages of most pre-amplifiers.
The input 1H5 is shielded and wir-
ing is kept as short as possible.

When first built, the amplifier did
not have visual indication, but we
obtained a few army surplus indica-
tors with black, green and red scale.
A check with a VU meter showed
them to be perfectly color coded for
—10, 0 and plus 3 VU positions. This
meter will take a lot of abuse, and
gives an indication of movement and
signal output. It is recommended
that if loud sounds are picked up the
gain be cut down to give an indica-~
tion of full scale reading. Under
these conditions the normal male
voice during a sports event will
continually kick the meter and un-
der yelling circumstances will hit
full scale or peg lightly.

The drain on the batteries is ex-

tremely light and the batteries will
last for a year. WLDY wuses this
amplifier for all sports. As the sta-
tion uses 250-ohm microphones with
three-prong Cannon connectors, the
female wall-mounting Cannon sock-
et was mounted on the front of the
amplifier with the gain control, head-
phone jack and VU meter. The off-
on switch, S-1, however, is mounted
just inside the amplifier to forestall
accidental switching. The case can
be locked so that the operator does
not have to be immediately on hand
to make sure the amplifier remains
on. The switch merely turns on the
filaments and the amplifier is imme-
diately ready for use—no warmup
is necessary. The input and output
transformers are Thordarson shield-
ed case transformers, but any good
audio transformer could be used,
and, if using a high impedance mi-
crophone, the input transformer
could be omitted and the necessary.
resistor installed for high impedance
input to the 1HS3. The output trans-
former can be any impedance de-
sired. WLDY uses a 600-chm out-
put impedance to match the tele-
{Continued on page 130)

Fig. 2: Cireuit of baHtery-operated unit employs surplus mefer as visual modulation indicafor
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Fig. 1: To preduce printed circvit, copper
laminate plate (A} is sensitized (B), and
exposed to light through negative (C). Un-
exposed enamel is dissolved (D). Copper areas
unprotected by hard enamel are efched away (E)

By
GORDON E.
BROOMHALL

Allen B. DuMont
Labs.., Ine.
35 Market St.
E. Paterson, N. J.

In the field of electronic manufac-
turing and development, printed
circuits are attracting an increasing
interest as the solution to many en-
gineering problems. With stimulated
activity in both the development of
new equipment and the conversion
of existing circuits wutilizing the
printed circuit techniques, it is self-
evident that facilities for producing
samples in the laboratory are highly
desirable, if not essential.

Guantity Production

A number of practical methods
have been evolved for the quantity
production of printed circuits each
having its own merits with regard to
electrical and mechanical properties,
cost, and speed of production. While
somewhat slow and costly from the
production standpoint, the photo-
etch process is capable of producing
circuit boards of the highest accur-
acy. For this reason, the photo-etch
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Printed Circui

Practical photo-resisi method for smalil quantity pro-

duction of circuit boards permiis engineers to ex-

periment with simply operated low-cost equipment

technique has been chosen for labo-
ratory use. The initial expense can
be kept to a minimum and the rela-
tive simplicity of the method allows
corrections and modifications, both
temporary and permanent, to be ap-
plied at any stage in the process.

Photo-Resist Techunique

Briefly, the photo-resist technique
is as follows:

1. The required Ilayout is
drawn, usually to an en-
larged scale.

2. A high contrast printing
negative is produced photo-
graphically in a process
camera.

3. A copper-clad plastic lam-
inate plate is coated with a
light sensitive enamel (Fig.
la, b).

4. Masked by the negative, the
sensitized plate is exposed to
light (Fig. 1c¢).

5. The exposed plate is devel-
oped. washed, and dried
leaving an enamel resist im-
age on the surface of the
copper (Fig. 1d).

6. The coppel area not pro-
tected by the enamel resist is
dissolved away by immersion
in ferric chloride etching so-
lution (F'ig. le).

7. The remaining enamel is re-
moved, the plate cleaned,
dried, and trimmed to size.

Good photographic reproduction
requires a high contrast ink draw-
ing on a clean white background;
medium weight, white bristol board
is commonly used for this purpose.
High dimensional stability espe-
cially in excessively humid condi-
tions may require the use of glass
drawing cloth or vinyl film to main-
tain tolerances. Drawings for photo-
graphic reproduction are usually
scaled up two to five times required
size: the actual degree of enlarge-
ment being dictated by the desired
accuracy. Minimum line widths and
spacings should be kept to 0.010 in.
since one or two mils may be lost in
the etching process. Large areas of
bristol board to which india ink is
applied may warp due to excessive

moisture absorption. To avoid this
condition the area is outlined in
india ink and filled in with a non-
aqueous black opagque such as
Dietzgen scratch 2704 opaque, a sus-
pension of colloidal graphite in butyl
protection is obtained by covering
the completed drawing with one of
the acrylic plastic sprays supplied in
small spray containers (Krylon,
Quick Spray, Spray Art).

Vinyl Filn

A versatile drawing medium re-
cently investigated is a vinyl film
coated with a photographically
opagque lacquer more commonly
used in making silk screens. The
drawing is made by cutting through
the lacquer overlay with an etching
knife and carefully peeling off the
unwanted coating. Replacing the
drawing lead with a steel cutting
blade adapts conventional drafting
instruments to this technique. The
very sharp lines produced by the
cutting action allows the circuit to
be drawn in reversed mnegative
form; thus the circuit board may be
printed directly from the drawing
without the need of photographic
reversal,

The Negative

Where photographic equipment is
available and tolerances are not too
strict, the drawing may be reduced
to required size in the laboratory.
Generally, however, these facilities
are not common to electronic labo-
ratories so that a more convenient
procedure is to employ the services
of a photoengraving shop; their ex-
perience in the production of nega-
tives and plates for the printing and
lithographic trade is directly adapt-
able to the technique of printed cir-
cuits. Some preliminary checks must
be made on the accuracy of their
process camera; it is advisable to in-
clude at least one dimension on the
drawing so that corrections, if neces-
sary, can be made to the camera cal-
ibration. Ordinarily the photoen-
graver will use an acetate or nitrate
base film in his work; for greater
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Techniques for the Laboratory

precision a non-shrinking vinyl base
film is available, while for maximum
stability, glass plates are necessary.

It is often desirable, where a num-
ber of small circuit boards are to be
made, to make use of the full ca-
pacity of the equipment by printing
with a multiple negative. Where
available, a step and repeat camera
is capable of producing a number of
negative images of one drawing on
a single piece of film, each image ac-
curately spaced for ease of final
trimming. An alternative method is
to mount the required number of
negatives on a sheet of clear film by
means of cellulose tape; this may
be used as the printing negative or a
contact copy can be made for the
purpose.

Most manufacturers of laminated
plastics are actively producing cop-
per-clad sheet stock for photo-etch
circuits. Complete data on mechani-

cal and electrical properties is avail~
able from the manufacturers; gener-
ally, the variety of materials ranges
from phenolics to teflon in thick-
nesses from 0.005 to 0.5 in. with cop-
per foil from 0.00135 to 0.005 in. on
one or both sides.

Roughening Copper Surface

The material having been chosen,
the plate is cut approximately 15 to
2 in. larger in each dimension than
the required circuit board. Thor-
ough cleaning and a slight roughen-
ing of the copper surface is essential
and may be accomplished in the fol-
lowing way: Fine pumice powder is
sprinkled over the dry plate, a wad
of cotton or a small hand scrubbing
brush moistened in a 3% sulfuric
acid solution is used to rub the
pumice over the plate. After scrub-
bing, the plate is rinsed under a

Fig. 2: 78-rpm phono motor in whirler spins cireuit board fo obfain uniform light-sensitive coating

HINGED COVER
STRIP HEATER

CIRCUIT BOARD

ﬁ SPLASH PAN

RUBBER PLATFORM

TURNTABLE

PHONO MOTOR

Fig. 3: Sensitized copper surface and negative dre exposed to 40-amp arc tight for 2-5 minutes

TELE-TECH & ELECTROMNIC INDUSTRIES = July 1953

www americanradiohistorv com

stream of water and swabbed to
remove any acid or pumice residue.
As a test of proper cleaning, the
plate should be capable of main-
taining an unbroken film of water
on its surface.

Several sensitizing solutions are
on the market, commonly known in
the photoengraving trade as cold top
enamel. The two most desirable
gualities are first the ability to re-
sist the etching solution and second
their resistance to humid atmos-
pheric conditions. Several products
should be tested to assure absence
of fog in the form of scum on the
developed plate under adverse hu-
midity conditions. Cold top enamels
may be obtained from photoengrav-
ing supply houses.

FEnamel Application

Following the cleaning procedure
and while still wet, a quantity of
enamel, sufficient to cover the plate,
is poured on, flowed to each corner
and drained off. A second coating,
applied in the same way is allowed
to remain while the plate is trans-
ferred to the whirler where final
drying takes place. To obtain a
uniform coating it is necessary to
whirl the plate horizontally at ap-
proximately 80 r.p.m. in a whirling
machine. See Fig. 2 This type of
equipment is standard with photo-
engravers and many models are
available for both upright and in-
verted whirling. The speed may be
increased to 100 r.p.m. in later dry-
ing stages in order to throw off
enamel which may collect in the
corners. Where economy is essential,
an acceptable sustitute can be made
from a 78 r.p.m. record player turn-
table. Application of mild heat has-
tens the drying cycle, but the plate
must not be allowed to exceed 120°
F. A small strip heater or an in-
verted hot plate element mounted 4
to 6 in. above the plate provides
sufficient heat for this operation.
Since the dry enamel is light sensi-
tive, the whirling equipment should
be housed in a wooden or metal en-
closure to exclude excessive light.
The turntable should be easily re-
movable for cleaning.

With the negative, emulsion
(dull) side down, in tight contact
with the sensitized copper surface,
the exposure to a high intensity
light source is given for several
minutes. Uniformly intimate contact
must be maintained between nega-
tive and plate, particularly where
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PRINTED CIRCUITS

fine detail must be reproduced and
for this purpose two types of print-
ing frames are available. For circuit
boards in excess of 1 or 2 sq. ft., a
vacuum frame is necessary; for
smaller work, a pressure type frame
in which the negative and sensitized
plate are sandwiched under pres-
sure between a sheet of plate glass
and a sponge rubber padded back
plate.

Highk Intensity Light

For reasonably short exposure
times, a high intensity light source
is necessary. Where any quantity of
work is anticipated, an arc lamp of
20 to 40 ampere capacity is a wise
investment. Alternatively, a battery
of 4 to 6 reflector photofloods, suit-
ably mounted on a stand, may be
used although the excessive heat
may require the use of a cooling fan
directed at the printing frame. Ex-
posure time to a 40 ampere arc light,
3 feet from the contact frame, varies
between 2 and 5 minutes depending
on the type of enamel used. See
Fig. 3.

The action of light through the
clear areas of the negative results
in a hardening of the enamel; the
action of the developer is to dissolve
the unhardened emulsion to expose
the underlying copper. The devel-
oper commonly used is methyl al-
cohol containing a quantity of dis-
solved blue dye. The dye present in
the solution stains the remaining
enamel so that defects in the image
can be easily detected. The devel-
oper is usually stored in a vertical
tank large enough so that by sus-
pending the plate from the top edge
it hangs completely submerged in
the solution; the width of the tank
need only be 2 or 3 in. It is conven-
ient to mount the tank near the
sink and be equipped with a tight
fitting cover to prevent evaporation
of the developer when not in use.

(Continued)

The exposed plate is suspended in
the developer for approximately two
minutes, removed, and quickly
flooded with a heavy stream of wa-
ter to wash away the alcohol and
dissolved enamel; a short length of
hose attached to the water faucet
allows the water stream to be di-
rected quickly to all areas of the
plate. At this point the image should
appear sharply outlined in blue
against a clean copper background.
In damp weather, particularly, the
copper areas may be fogged with a
light blue scum, which, with great
care, may be removed by very light
swabbing with a water soaked wad
of cotton. The image is very soft at
this point and after draining and
shaking off the surface water it is
thoroughly dried and hardened by
exposure to infra-red lamps. Drying
may be accelerated by directing the
air stream from an electric fan to-
wards the plate. Upon drying, the
circuit board may be inspected for
pinholes and breaks in the enamel
resist pattern. Blue lacquer such as
is used in sheet metal layout work
is recommended for repairing de-
fects when applied with a fine sable
or camel hair retouching brush. A
small etching knife or razor blade is
of value in removing unwanted
resist.

Etehing

The purpose of the etching proc-
ess is to remove chemically all cop-
per areas not protecied by the en-
amel resist; prime requirement are
speed and uniformity of etching ac-
tion. Etching machines as used by
photoengravers fulfill these require-
ments by the use of a motor driven
paddle wheel which throws the fer-
ric chloride etching solution uni-
formly and with considerable force
against the vertically mounted
plate. Although etching takes place
at the rate of about 2 minutes
per mil, the cost of such equipment

is often prohibitive and in such
cases one of the following alterna-
tive methods may be used.

1. Still bath etch: This type is
simply a tray slightly larger than
the circuit board containing 2 or 3
in. of ferric chloride solution. The
plate is first swabbed lightly with a
piece of cotton saturated with etch
solution to break down any oil or
grease film that may have accumu-
lated on the copper. Being careful to
avoid trapping air bubbles under-
neath, the plate is slid face down
into the solution. Small non-metallic
blocks support the plate at each
corner just below the surface of the
solution, additional blocks being
placed on top to weight it down.
Etching takes place at the rate of
about 15 minutes per mil. Unetched
areas resulting from air bubbles or
grease spots can be locally etched
by light rubbing with etch soaked
cotton,

2. An improved version of the
still bath can be made by installing
an air bubbler in the bottom of the
tank. See Fig, 4. A perforated plate
is placed in the tank spaced about
15 in. from the bottom, 1% in. of
etch solution is used and the in-
verted plate is mounted approxi-
mately Y in. above the surface.
Compressed air is blown through
the perforated plate sufficient to
raise bubbles to the level of the cir-
cuit board. Preliminary swabbing
is not usually required although as
an after treatment, it is useful in
cleaning up any unetched areas. The
action takes place at an 8 minute
per mil rate.

3. A spray etcher has been used
in which the ferric chloride solution
is sprayed from a glass nozzle which
draws its supply from the bottom of
the tank. The circuit board in this
case 1s mounted vertically. See
Fig. 5.

The etching solution in each case
is a 42° Baume solution of ferric
chloride, and is obtainable in pre-
pared form {from photoengraving

(Continued on page 111)

Fig. 4: (I} Exposed hoord is placed face down above efching bath. Bubbles carry ferric chloride to surface. Fig. 5: (r} Spray etcher
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Perforated-Tape Reader

High reliability is featured in vacuum-actuated tape sys-

tem for feeding input information into digital circuitry

By SIDNEY WALD

Glenn L. Martin Co.
Baltimore 3, Md.

ERFORATED paper tapes, be-

cause of their many advantages,
have continued to enjoy wide popu-
larity as a means of supplying input
information to various kinds of elec-
tronic equipment. Such punched
tapes employing a variety of paper
widths and hole codes have been
used for the control of automatic
looms, simulated road testing, tele-
type fransmission, automatic mes-
sage accounting for telephone serv-
ice, and as input data for digital
computers.

As a means for converting coded
data into accurately timed electrical
pulses these tapes may be punched
manually at a relatively slow rate
and later decoded by a suitable tape
reader at the high speeds acceptable
to the rest of the machine.

The particular principle employed
to actuate any given tape reader de-

THIS TAPE READER was developed under
Signal Corps contract te provide a means
for feeding input irformation info digital
circuitry. It features:

High reliability and ruggedness
No tubes or auxiliary amplifiers
Negligible wear on tape

. pends of course on the requirements
of the machine it is to control.

These principles may be classified
as follows:

1. Mechanical “pin-sensing”

2. Brush contact

3. Photoelectric

4. Pneumatic or vacuum actuated

The pneumatic pin-sensing tape
reading principle is used more
widely than any of the others be-
cause of the high degree of reliabil-
ity and ruggedness which is thereby
attained. This method is employed
for teletype transmission, typewrit-
ten letter duplicators and automatic
telephone message accounting.

The tape is pulled intermittently
through a gate where a series of
spring-loaded steel pins (whose di-
ameters are slightly less than those
of the holes in the paper) repeatedly
try to push their way through. When
one or more of the pins encounter

holes, they travel further than those
which meet with the resistance of the
unpunched paper. Those pins which
pass through holes permit contact
making levers to operate,

Such devices operate at a maxi-
mum speed of about 10 holes per
second and pose a serious problem
for the tape if it is desired to read the
same information repeatedly. The
average life of a typical paper tape
0.003 in. thick in such a reader is
about 10 to 15 passes before the pins
succeed in pushing new holes
through the paper.

Brush Coniact Readers

Brush contact readers attempt to
make and break circuit right through
the holes by means of light pressure
electrical contacts. While higher
speeds are readily obtainable with
such devices, their reliability is ex-
tremely low since with heavy brush
pressure the tape or the brush
wears out rapidly depending on the
relative abrasion resistance of the
two. Light brush pressures result in
unreliable operation. Such devices
have not been generally employed in
the past for these reasons.

Photoelectric tape readers have
been used to a large extent in con-
nection with digital computers be-
cause of the very high operating
speeds obtainable. However, where
many tapes must be read simultane-
ously, a great deal of auxiliary am-
plifying equipment is required, thus
neutralizing to a large extent both
the simplicity and reliability of the
method.

Pneumatic means for decoding
punched tape have been used since
the early 1900’s in “player-pianos”
when musical compositions were en-
coded on a wide paper tape, in com-
binations of some 90 holes. Reduced
air pressure from a vacuum pump
caused the proper piano keys to be
struck when the corresponding holes
in a reading bar were opened by the
passing perforations. These devices
were rugged, highly reliable and
permitted innumerable readings of
the paper tape to take place at mod-
erate speeds. In spite of the rather
crude components available during
that period, key striking rates up to
8 per second could be attained.

In this article is described a mod-

(Continued on page 108)
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Fig. 1: Pneumatic tape reoding head

FAPER TAPE MODVING
MORMAL TO PLANE OF PAGE

L2

T0 vacuum Pume (1SR E34

1 Fi=20-22" val. e S

CONTACTS
OPEN

INBULATOR

Az G e 062" DIA.
B=0= 024" DiA.

Fig. 2: Atmespheric pressure through “A” keeps
SWi closed. Closed hole ““C” permits vatuum to
actuate bellows which opens contacts of SW:

Fig. 3: Construction of individual bellows unit

Fig. 4: Experimental lab set-up. Paper tape fis
pulled at 2.5 ips, equivalent to 25 pulses/sec
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ABC Audio Installation
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Fig. 1: Basement floor plan of American Broadcasting Co. building in New York City

Network move to new facilities in New York, Chicago and

Los Angeles affords opportunity to standardize studio

equipment. Novel switching system in master contiol

By:

E.P.VINCENT, American Broadcasting Co., 7 West 66th St., New York, N. Y.

and

A. C. ANGUS, Broadcast Studio Sect., General Eleciric Co., Syracuse, N. Y,

HE American Broadcasting Co.

move to new radio network
quarters in New York, Chicago and
Los Angeles, necessitated complete
AM broadecast studio construction
and audio equipment installation.
In as much as all three locations are
represented by similar design let us
consider the New York ABC-WJZ
Broadcast studios.

The building, six stories and a
basement, contains 11 studios, mas-
ter control, news room, recording
room, maintenance and field shop
and operations offices. These func-
tions were apportioned as follows:
In the basement (floor plan shown
in Fig. 1) are located the Ampex tape
recording room, maintenance shop,
equipment room and Studio 1A.
Studio 1A is one of the four largest
studios measuring 37 x 46 x 35 feet
high, and serves the purpose of the
show case studio with an isolated
gallery for about 100 persons, and a
clients booth, both on the upper
level and viewing downward.

On the main floor, shown in Fig.
2, the lobby is located with a gold
fish bowl arrangement for the mas-
ter control room which is of a size
designed to accommodate only oper-

40

ating control equipment. Also lo-
cated on this main floor is the an-
nounce booth used for local station
breaks and announcements.

On the second f{loor, space is allo-

cated

to operations

offices

and

Studio 2A and control room—ap-
proximately the same size as 1A.
The entire third floor (Fig. 3) is de-
voted to news operations. The con-
trol room houses all equipment nec-
essary for any special events pickups.

The fourth, fifth and sixth floors
contain only studios (see Fig. 4),
two more A or large studios, three
B or medium studios, and three C or
small studios. The Studio 1A con-
trol room below the observation
gallery (Fig. 5), provides for two
audio racks, console and turntables,
these to be used immediately. Studio
1A control room, as well as the
three other A studio control rooms,
is oversized purposely for the fu-
ture installation of TV equipment.
The studios were treated acousti-
cally such that the “A” studios
would have a reverberation time of
0.75 second, at 512 cps, with the
smaller studios at shorter times pro-
portionate to their size.

Design Modified

These design principles were ex-
tended to Chicago and Los Angeles,
with their six studios apiece, all
modified slightly to meet existing
local conditions. To facilitate instal-
lation of the audio equipment, no
interconnecting  terminal  blocks
were used. In order to accomplish
this, ample conduits were installed
with six 4 x 4 duct risers run di-
rectly through the building from
basement to ceiling, with two left
unused, these for future television
use. Each studio was then connected
with four 2-in. conduits, to these ris-
ers. With this scheme, audio pairs
and control wires were run straight
through from studio to master con-
trol, with the longest, 120 ft., from
6A to the master control racks.

Taking all three locations, New
York, WJZ, T.os Angeles, KECA,
and Chicago. WENR, let us sum-
marize the requirements for equip-
ment that was to be placed before

o [ ] i
= ‘ ELEVATORS || OFFICE
| OFFIGE
NEWS STUDIO
3a
UPPER PART (34) orHies
STUDIO 2-A
299" WIDE conTro | NEWS ROOM
00" L ONG ROOM 3A _
1070, Lo T SECRETARIES
'TDN up
MEN —4
=
— OFFICE
Al
A\

Fig. 3: Third floor in ABC building is devoted to news and special events
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Fig. 2: First floor plan of American Broadcasting Co. building in New York City

manufacturers for their submittal
of proposals. The fact that three
stations of the ABC radio network
were to be newly equipped, af-
forded us an opportunity to realize
the dream of standardization. To do
this a master control that could
accommodate any possible combina-
tion of inputs and outputs in any
one of three locations, was neces-
sary. It must be remembered that
although the three outlets are part
of one network, the individual func-
tions are quite different. New
York’s function being mainly that of
origination of shows for network
use, production of shows on tape,
etc. Chicago, with its different
time zone, concentrates on delayed
broadcasts through the medium of
tape and in addition will feed per-
haps as many as four regional net-
works. Los Angeles is a combination
of both New York and Chicago.

Inpiis in New York

New York’s requirement is for
the maximum number of studio and
remote inputs to a master control
switching system. A figure of 20
equipped and four non-equipped in-
puts was arrived at as being opti-
mum. This easily handles New
York’s 11 studios and would actu-
ally be more than enough for the
other two locations. The matter of
output channels is determined by
the maximum any one of the three
would require. This would be Chi-
cago, with about six active and two
spare channels making a total of
eight. We, therefore, required a
master control switching system
with 24 inputs and eight outputs.
Each output channel must be
equipped to feed two parallel radio
lines, properly isolated for regular
and emergency purposes.

As an absolute minimum the fol-
lowing items must be included:

1. Qutput channel amplifier
and studio switcher input

amplifiers, loudspeaker mon-
toring of all outputs and in-
puts, with VU metering of
output channels.

2. Facilities to accommodate of-
fice and control room moni-
toring of all inputs and out-
puts. (This would also be
necessary in the future when
an automatic monitoring sys-
tem is 1nstalled.)

3. Control of output level on all
channels.

4. Complete facilities for han-
dling remote pickups includ-
ing equalizers, VU metering
and loudspeaker monitoring.

5. Three echo chamber facili-
ties.

6. Complete jack field arrange-
ment so that any part of the
system 1is available on a
patching basis. This includes
enough jacks space for all re-
motes, normally as many as
60,

In addition to the aforementioned
requirements, the switching system
must be one whereby studios or in-
puts can be preset and put on air
either at master control or from the

In order to effect local station
breaks easily, some means for ac-
cess to the output channel is neces-
sary from any studio control room
and announce booth. With all these
controls a comprehensive tally light
system is essential. The physical
layout of the master control room in
New York was such ag to accommo-
date eight standard audio racks
with one being allocated for tele-
phone company private line equip-
ment. Thus all switching and jack
panel equipment would be included
in seven racks. Additional racks
containing the bulk of the amplifiers
would be installed in the equipment
room located directly beneath the
master control room and immedi-
ately adjacent to the maintenance

shop.
Basically that summarized the
master control problem. For the

studio facilities, we should like to
have basic consoles and racks to
satisfy all operational problems in
AM broadcasting, plus the control
circuit keys and preset and on-air
indicators necessary to operate the
master control switching system.

Microphone Positions

To begin with, the size of the
studio would determine the num-
ber of microphone positions and
faders with the largest requiring
seven inputs plus an announce posi-
tion separate from the studio mixer
bus.

This announce position is to be
included on all consoles large and
small. The studio mixer bus is to be
controlled by a sub-master fader to
permit fading from a studio set-up
to announce, nemo, or turntable
without disturbing the studio mixer
balance. On the console, in addition
to microphone inputs, there must be
a turntable mixer and a nemo mixer

on-air studio at master control’s with four sources at a —16 VU level
direction. operated by a pushbutton switch.
up l
R ELEVATORS i'fc)C
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Fig. 4: Fourth floor contains three studios, Control rooms are oversize for future TV equipment
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ABC AUDIO INSTALLATION (Continned)
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Fig. 5: Studic 1A control room below gullery

For the Los Angeles consoles, a
separate mixer for control of Ampex
tape machine outputs was required,
much the same as the turntable out-
put is controlied.

The other necessary items are
monitor loudspeaker gain control,
the master fader or main gain con-
trol, and a cue selector switch for
listening to local " or network
program cues. These items are all
those absolutely necessary for the
production of any program. Then, in
addition, are those special effects
facilities inherent to the production
of the more elaborate shows. These
are: 1. The echo facility which in
the studio consists only of the echo
fader or mixer on the console, and
patching jacks for insertion of echo

to either one microphone output or
on the overall program. 2. A filter
for telephone effects and the like
again used on a patching basis with
the key for ‘“filter in” and “filter
out” on the console. 3. A utility key
with three inputs and one output also
located in the console.

Console Comiponents

Physically, therefore, the console
consists of operating mixer controls,
special effects controls, master con-
trol switching functions, and the VU
level meter. The remaining studio
equipment is to be installed in the
rack, including all the necessary
patching jacks so that all parts of
the circuit can be made readily
available.

The final item was the equipment
for use in two announce booths, the
first a regularly used booth for in-
sertion of local station break an-
nouncements, and the other to be
available on a flash basis located in
the news room for flash news events
usz.

To fill ABC’s Studio Audio re-
quirements, six models of a custom
conscle design were built. These
custom built consoles were used in
the New York and Hollywood in-
stallation. The Chicago require-
ments were met by modifications to
General Electric’s type BC-11-A
console, The general design of the
Studio Audio systems were such
that only the necessary operating
controls were mounted on the con-
sole with all necessary amplifiers,
power supplies, and jack fields, ete.,
mounted in a cabinet rack.

All amplifiers and power supplies
used in the Studio Audio systems
were (General Electric broadcast

plug-in types and required no spe-
cial engineering. The custom con-
soles of which six different varia-
tions were built, were designed to
fill our express needs. The major
difference in the various models was
the extent of mixing facilities. These
varied from four mixer positions on
the smaller consoles to twelve posi-
tions with sub-master controls on
the large consoles. In addition to the
mixer and gain controls, each con-
sole included all the special features
desired by ABC. Each console also
included a program output key
which permits feeding the audio
output to Master Control by either
the normal program bus circuits or
by the “break-in” circuit. In addi-
tion, both “Preset” and “On Air”
lamps and a Release Key were pro-
vided which operate in conjunction
with the Master Control Switching
System.

14 Rack Cabineis

With these requirements in mind,
the design of the Master Control
System was undertaken by GE. It
was felt that a system designed
around their stock broadcast items
would be desirable, reducing the
required engineering time. It would
also help expedite delivery of the
system. A system was arrived at
which would be contained in 14 rack
cabinets; of these, eight cabinets
would be located in the control
room proper and the balance of the
equipment would be installed in an
adjacent equipment room.

The eight racks located in Master
Control contained the Output
Switching System, all the patching
facilities, equalizers, and the neces-
sary program amplifiers. The neces-
sary monitoring amplifiers, echo
chamber amplifiers and “Break-in”"

(Continued on page 112)

Fig. 6: (I} Rear view of 12-station push-butten switch, Fig. 7: (r) End view of master contrel switch. Lock-in solenoids prevent accidental release
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No. 21 — Design Boners:l

Page Englneer's

By JOHN H. WYMAN, Chief Project Engineer
Bendix 4dviation Corp., Eatontown, N. J.

BEAM TUBES IN DC PLATE
CIRCUITS: Beam power tubes are
frequently used in servo circuits as
shown in Fig. 1. Under conditions of
heavy grid drive the instantaneous

value of the voltage at the plate

varies as in Fig. 2, with respect to
the constant screen voltage. Under
these conditions the peak screen cur-
rent can attain a very high value
which often damages the screen by
overheating. While the tube is used
in the circuit exactly as in an audio
amplifier, the condition of continuous
drive over rather long periods of
time will cause damage to the screen
where the intermittent signals en-
countered in audio work will not.
The cure here is simple--a screen
resistor should be added as in Fig. 3.

The value of resistance should be
chosen so that under maximum con-
dittons with full drive the maximum
allowable screen dissipation is not
exceeded. Depending on voltage on
the screen between 2,000 to 10,000
ohms for R, should suffice.

L

SIGNAL

+

SIGNAL

Fig. 3: Resistor ASC prevents dumuoge when grid
drive is heavy. Lew BG reduces phase shift

BEAM TUBES IN AC PLATE
CIRCUITS: A similar difficulty is
often experienced when using a
beam tube in a phase discriminator
circuit similar to that shown in Fig.
1, except that ae is used on the plate
and screen.

The condition shown in Fig. 4
then obtains. Under this condition
the screen grid is heated sufficiently
to emit electrons by the heavy
currents during the positive half cy-
cle and then during the negative
half cycle when the control grid is
positive with respect to the screen
these emitted electrons flow to the
grid and return through the external
grid circuit to the cathode. In so do-
ing they are of such a polarity as to
further increase the bias on the tube
and reduce the useful output of the
tube,.

Phase shift in the inductance in
the plate circuit which, for clarity,
has been disregarded almost always
complicated the picture further. The
cure or cures here are to use a

Fig. 4: Conditions frem use of beam tube in
phase discrimingtor with ac on plote and streen
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THIS COULD HAPPEM TO YOU!
Courtesy Eitel-McCullough

screen resistor as in Fig. 3, and to
keep the grid #1 Resistance Ry as
low as possible; preferably under
100,000 ohms.

Dependance upon special charac-
teristics of a tube which are not
closely controlled is another fre-
gquent misapplication. Circuits de-
signed to be critical as to cut off
conditions should be avoided or al-
lowances made for the wider varia-
tion that occurs in this area.

THYRATRONS: Small thyratrons
like the 2050 are practically zero im-
pedance devices which will attempt
to pass any current that the external
circuit will admit. But these tubes
only have a finite safe cathode cur-
rent. Many applications of thyra-
trons to operate relays in ac circuits
ignore this as in Fig. 5. Here the
capacitor impedance is essentially
zero at the beginning of each cycle
and a very high peak current flows
damaging the cathode. A tube in this
curcuit might well fail in 100 to 200
hours. A cure is a resistor (shown
dotted in Fig. 5} of sufficient value
to reduce this peak current to well
under the maximum noted.

For the sake of clarity, some minor
second order effects have been ig-
nored in the accompanying illustra-
tions.

Fig. 5: Resistor RP prevenis dumage to thyra-
tren cathode by reducing very high peak current
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Conductance Curves Speed

Flexible circuit design technique gaining wide-

spread use. Dynamic information more readily

available with conductance curves than char-

actferistics normally provided with vacuum tubes

By
KEATS A,
PULLEN

Ordnance Depi.

Ballistic
Research Labs,

Aberdeen Proving
Grounds, Md.

HE design of pentode amplifiers

differs from the design of triode
amplifiers in two major respects. The
first of these is the availability of an
additional parameter, the screen
voltage. The second is the reduced
effect of plate conductance which re-
sults from the presence of the screen
grid in the tube.

Examination of the conventional
plate characteristic curves for pen-
tode tubes shows that over the nor-
mally used range the constant bias
contours are nearly horizontal {Fig.
1). This nearly horizontal part of the
contour presents relatively little in-
formation on the tube beyond that
contained in any one point on the
horizontal portion of the contour.

The variations of the plate current
and also the transconductance, al-
though slow as a function of the
plate voltage, are rapid with respect
to the screen voltage. Consequently
a plot of the bias contours and trans-
conductance contours as a function
of plate current and screen voltage
makes available design information
over a much wider range of para-
meters than is available in the con-
ventional pentode plate characteris-
tics curves, A set of screen
characteristic curves is shown in
Fig. 2.

Basic Design Technigue

The plate current equation for the
pentode electron tube may have two
more terms than the equation for the
triode. These terms involve the mu-
tual effect of the secreen and sup-
pressor on the plate current.

i, = Gyt €t + Gue € -

GMS Cen + GP Cp (1)
In cases where the voltages on the
screen and suppressor are held fixed
with respect to the cathode, the
screen and suppressor terms may be
disregarded. The pentode amplifica-
tion equation then reduces to the

Fig. 1: Conventional plate characteristic curves for a typicgl pentede tube
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same equation as for the triode.
VA = — GM RL /(1 + GP RL) (2)
The area of the plate characteristics
curves normally used in pentode cir-
cuit design is the area where the grid
contours are nearly horizontal. If the
design is such that the slope of the
dynamic load line is appreciably
greater in magnitude than the slope
of the bias contours on the plate
characteristics curves, then the
Gp, R, term in the denominator of
Eq. (2) may be neglected. In most
design problems encountered in
practice, this condition exists, The
assumption that Gp R; may be ne-
glected usually is a preliminary step
in the design calculation. :

The equivalent circuit of an elec-
tron tube usually is used in the ex-
planation of operation and the deri-
vation of operating equations of both
triode and pentode amplifiers. Use
of an equivalent circuit has two ma-
jor drawbacks. The first of these is
the failure to impart to the student
or user a clear physical picture of
tube operation. The second is the
need for different equivalent circuits
for triode circuits and pentode cir-
cuits, rendering the interrelation of
the equations for the two types of
circuits somewhat unsatisfactory.

Reference in derivation to the plate
current stream and to the factors di-
rectly influencing the plate current
provides a readily understandable
picture of tube functioning. Eq. (2),
which is based on the plate current
stream approach, is in a form that is
applicable to both triodes and to
pentodes, whether the mode of op-
eration approaches a constant voli-
age, a constant current, or an inter-
mediate condition.

Design Proecedure

Because of the availability of the
screen voltage of the pentode as an
additional active parameter,- the
pentode circuit design procedure dif-
fers from the triode design proce-
dure. The first step in pentode circuit
design is to determine the range of
bias over which the grid must vary
in the problem in question. Since the
tube only recognizes a change in bias
with respect to its cathode, the grid
voltage change with respect to the
cathode is the one of interest. The
second step is to set a limit upon the
amount of distortion which may be
tolerated in the tube. The third step
is to select the screen voltage re-
quired to provide amplification of the
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Pentode R-C Amplifier Design

desired signal wvoltage within the
chosen limits on distortion.

Design experience indicates that in
the design of any pentode amplifier,
the screen voltage for the tube
should be chosen at as low a value
as is consistent with distortion, fre-
quency response, and/or power out-
put requirements. Depending on the
intended application of the amplifier,
any one or group of these require-
ments may prove to be the controll-
ing factors. Verification of this prin-
ciple is an interesting exercise which
requires one to set up a series of
typical designs at different screen
voltages.

The load line required with the
screen characteristics curves of Fig.
2 is normally a vertical line drawn
at the chosen screen voltage. Values
of transconductance at the different
bias contours on this vertical load
line may be interpolated at each de-
sired bias point.

Distortion may be determined from
the values of transconductance read
at the various bias lines. For the
case of predominate second har-

FOR A DESCRIPTION of the applico-
tion of the conductance curve technique
to the design of triode R-C amplifiers, see
the May 1953 issve of TELE-TECH &
ELECTRONIC INDUSTRIES, page 80. Also,
*'Using G Curves in Tube Circuit Design,"
July-August 1949; “The Use of Conduye-
tence Curves for Pentode Circuit Design,"
Nov, 1950; and *““Notes on UHF Oscilla-
for Design,” Feb, 1953,

monic, the equation takes the form
D= 25 (GM—maX - GMmmln) /

(GMpmaxz + GM—mim) (3}
Actually distortion in a pentode am-
plifier is less than the value given by
Eq. (3). The effect of the small slope
of the plate characteristics curves is
to reduce the actual distortion to
possibly three-quarters of the cal-
culated value. Consequently, Eg. (3)
will mormally provide an adequate
safety margin.

The choice of the proper pentode
plate voltage for an R-C amplifier is
" based on the load voltage developed
at zere bias and the selected screen
voltage. The plate voltage of the tube
at zero bias should not be less than
four-fifths of the screen voltage
chosen. The total voltage developed
across the load resistance may be
added to the minimum allowed plate
voltage to obtain the supply voltage.
Where the supply voltage is exces-
sive, the voltage may be reduced by
a decoupling network consisting of
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Fig. 2: Screen characteristic curves for 8AKS. Corrector for current and G variotions ot upper left

the proper size voltage reduction re-
sistor and a bypass capacitor.
Correction curves may be provided
for making adjustments for the small
variation of plate current and trans-
conductance which result from vari-
ations of plate voltage with fixed
screen voltage, The screen charac-
teristics curves included in Fig. 2
are based on a plate voltage which
is twice the screen voltage. The vari-
ation of plate and screen current and
transconductance as a function of
E,/E., is indicated on Fig. 2 in the
upper left hand corner, If the value
of X, at the plate-screen voltage
ratio required is multiplied by the
transconductance or the plate current
at the screen voltage and bias under
consideration, the corrected wvalues
of transconductance or plate current
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will be obtained.

The curve for X,, against E,/E,,
also plotted on Fig. 2 gives the cor-
rection factor required to convert the
plate current into the corresponding
value of screen current at any de-
sired plate-screen voltage ratio. This
parameter is useful in estimating the
screen current when choosing the
proper voltage reducing resistor for
the screen circuit,

Examples

As an example of pentode design,
assume that a resistance coupled
pentode amplifier is desired which
will amplify a signal of =-1 v. with
not more than 109, distortion. The
available plate supply wvoltage is
300 v. The 6AK5 tube has been
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Conductance Curves (Continued)

chosen as the pentode to be used
(curves in Fig. 2). Distortion as a
function of screen voltage for the
6AKS tube with a one volt signal is
tabulated in Table 1.

TABLE 1
Screen veoltage:

50 75 85 90
Distortion— % :
17.2 11,5 9.5 8.6 7.5 7.3

At the 125-v. screen voltage, a mini-
mum fixed bias of 2 v. is required.
For the other screen voltage values
the minimum fixed bias is 1 v.

Examination of Table I shows that
the minimum screen voltage which
meets distortion requirements is
about 85 v. An adequate margin of
safety should be available at either
E,=8v.orE,=9v.

Since experience indicates that the
use of the lowest screen wvoltage
which will meet design requirements
with a tolerance margin is the best
screen voltage choice, either 85 or
90 volts might be chosen in this
problem, Choosing 90 v, for the
screen, the lowest allowed plate volt-
age would be about 75 v, Thus, 225 v,
must be developed at 15 ma across
the plate load resistance at zero bias.
The required plate load resistance of

100 125

15,000 ohrmis produces a stage ampli-
fication of about 85. Since the 6AKS
screen  current is approximately
three-tenths of the plate current, the
screen voltage reducing resistor has
approximately 82,000 ohms resistance
(voltage loss divided by static screen
current). The total average cathode
current would be slightly more than
104 ma. Consequently, a 100-ochm
cathode resistor would produce the
required volt bias.

Minimum Screen Voliage

The advantage of use of minimum
possible screen voltage for an ampli-
fier becomes apparent very quickly
if one makes a series of amplifier
designs at different screen voltages.
The voltage amplification, the ele-
ment power dissipations, and the
power output should all be calcu-
lated. The available output voltage
is greatest with minimum screen
voltage in audio type resistance
coupled amplifiers. Power output
may rise slowly at first, but quickly
reaches a maximum and begins to
decrease as the screen voltage is
raised from the minimum satisfac-
tory value. A set of calculations of

corresponding designs at a series of
screen voltages gives one an excel-
lent feel for the characteristics of a
given tube. Such a sct of calculations
gives one in but a few minutes a feel
of a tube’s characteristics which can
be duplicated only by many hours
of experimental testing.

The design of a video amplifier
presents a somcwhat different prob-
lem than the design of a conven-
tional audio amplifier. Basically, the
difference results from the limitation
on the load resistance which is
caused by frequency response re-
quirements. The primary result of
the reduced load resistance is the
comparatively small plate supply
voltage required. As in the standard
pentode amplifier, the lowest screen
voltage which will meet distortion
and power requirements is chosen.
Then the plate supply voltage is
chosen so that the zero bias plate
voltage is approximately 809 of the
screen voltage.

Assume, for the video amplifier
problem, that the input grid voltage
available is +1 v., and the maximum
permitted distortion is 89%. Ire-
quency response requirements may
be assumed to limit the plate load re-
sistance value to 2,000 ohms. Under
the conditions just listed, a video

(Continued on page 86)

Fig. 3: Screen characleristic curves for 6AGY, Curves at upper left correct for variations of plate and screen current and Gu as function of Ep/Ecz
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Fig. 1:

(I} Arch opparatus for free-space measurements in the 2,500 to 25,000 MC range. Fig. 2: (r) Flat and pyramid fype absorbing materials

- Anechoi¢ Chamber for Microwaves

New broadband absorbing material proves val-

vable measurement aid in recording antenna
radiation patferns in 2,500 fo 25,000 MC region

By ALAN J. SIMMONS & WILLIAM H. EMERSON
Neaval Research Laboratory, Washington 25, D. C.

N the study of antennas, a char-
acteristic of prime interest is the

radiation pattern measured when -
the antenna is radiating into free -
' tive medium so designed as to reflect

space. With many small microwave
antennas it is feasible to measure

“far-field” patterns at fairly short s
distances and therefore it is con- -
venient to work indoors. This is only |

possible if reflections from. walls,

' floor and ceiling do not appreciably

disturb the free space conditions.
Thus it is desirable to construct a
special chamber whose inside sur-
faces are coated with non-reflecting
material and which contains a mini-
mum of antenna mounting structure.

The construction of such an

anechoic chamber or darkifoom has’
been held up. by the lack of suitable:

absorbing material. A good material

should reflect only a small percent-

age of the incident power over a.
wide range .of frequency and Qf,f
angle of incidence for any polar-.’

ization. In addition, it should be"

lightweight, éasily mounted, and
relatively low in cost. A material
with these”characteristics has been
designed at thé: Naval Research
Laboratory arid is now being manu-
factured "commercially. Using this
material, an”anechoic chamber has
been built and has provenﬂi\/ery use-

N R . -
tul ovéxrthe entire microwave region.

A v

Design and Development: Radio
frequency energy propagating in
free space may be effectively ab-
sorbed by passing it into a dissipa-

only a small amount of the incident
energy. This medium should have
relatively low dielectric constant to
facilitate impedance matching to
free space and yet have as high a
value of attenuation as is consistent
with the low dielectric constant in
order to reduce the required thick-

ness of the medium. These charac-
teristics suggest the use of a resistive
expanded material for this purpose.
In the course of development, vari-
ous types were evaluated.

On the basis of cost and perform-
ance the material chosen for a prac-
tical absorber was one made by im-
pregnating a commercially available
mat of curled animal hair with a
mixture of conducting carbon black
in neoprene to provide conduction
lrss. The hair material is widely
tsed for packing and upholstering
purposes because of its resiliency
and light weight. It is also well
suited for use as an expanded frame-
work for supporting the dissipative
material because of its large per-

centage volume of air (approxi-
mately 969) and the relatively

large total surface area provided by
the great quantity of hairs. The lossy
rubber is applied by either spraying
or dipping. This process coats the

. Fig. 3: Specular reflection-frequency characteristic for flat and pyramid materials
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Anechoic Chamber

individual hairs with a thin film
of lossy material. Measurements
showed that this conducting layer
has a resistivity of approximately
8 ohm-cm and at 3000 mc a dielec-
tric constant of about 50, with a
loss tangent of about 1.4,

Reflections from the air-material
interface may be minimized over a
wide {requency range by either
geometrical shaping of the front sur-
face or by distributing the loss with
depth. In using the first method, the
top surface of the treated hair mate-
rial was cut into a series of pyra-
mids of equal height. While it was
shown experimentally that other
shapes such as cones and wedges
were similarly effective, these were
less desirable from the standpoint
of fabrication. In using the second
method, the top surface was left flat
and the amount of conducting rub-
ber applied to the hair was increased
gradually with depth in the material
from a low value at the front face
to a large amount at the back. The
air-to-material transition was also
aided here by the rough, uneven
nature of the hair surface. Both
these methods may be considered as
utilizing lossy tapered sections to
transform impedance from that of
free space to that of the medium. As
frequency is increased, both meth-
ods were found experimentally to
start reducing reflection in the re-
gion where the length of taper is a
quarter wavelength long in air and
to continue to improve in effective-
ness as the electrical length of taper
increases.

Experimental Resulis

Experiments were performed to
determine empirically the influence
of factors such as density of hair,
type of carbon black, amount of
distribution of loss, and size and
shape of pyramids. Application of
the results of these experiments
demonstrated that it was possible to
design both flat and pyramid types
of absorbers which would meet
the requirements for the anechoic
chamber.

Experimental development and
small scale production of these ab-
sorber types was carried out at the
Naval Research Lab pilot plant un-
der the direction of H. A. Tanner of
the Chemistry Div,

Measurement Techniques: Fig. 1
shows a diagram of the apparatus
used to make free space measure-
ments in the frequency range of
2500 to 25,000 mc. The arch allows
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(Continued})

convenient variation of the angle of
incidence and polarization of the
radiationn. Transmitted energy is re-
flected from a metal plate to a re-
ceiving horn. A comparison of the
amount of energy reflected from the
metal plate with that detected when
the plate is covered by an absorber
allows a determination of the per-
centage of incident power reflected
by the material.

Enclosed System

At frequencies below 3000 mMc a
completely enclosed system is used
to measure the performance, In this
case a sample of the material to be
evaluated is mounted at the end of
a shorted section of special coaxial
transmission line. A measurement
of VSWR in the line is used to de-
termine the ratio of reflected to
incident power,

There is reasonable agreement
between these two methods of meas-
urement in the frequency range of
overlap.

Characteristics of Commercial
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Fig. 4: Performance-incidence characteristics

Materials: Since Jan., 1952 the
Sponge Rubber Products Co. of
Shelton, Conn. has manufactured
considerable quantities of both flat
and pyramid materials. Fig. 2 shows
a cross-section view of both types.
The commercial pyramid material
which was used in the Naval Re-
search Lab. darkroom is about 3-3

fig. 5: Rotating antenna mount instalied in anechoic chamber. Klystron rofates with antenna
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in. thick, including the pyramids
which are 2-1% in. high and 3 in. wide.
It weighs approximately 1.4 lbs./sq.
fi. The flat material is somewhat
thinner and more flexible than the
pyramid type. It is about 2 in. thick
and weighs about 0.4 1bs./sq. ft.

Fig. 3 is a plot of specular reflec-
tion vs. {requency at angles near
normal incidence for both types of
materials. It is seen that perform-
ance is similar for both types at fre-
quencies above 1500 mc, but as a
result of greater thickness and dissi-
pation, the pyramid material is
somewhat better at lower frequen-
cies. The energy reflected from these
materials as compared to incident
energy is about 20 db down at 10
cm, 25 db down at 32 cm, and 30
db down at 1.2 cm for radiation at
normal incidence. The high [re-
quency limit of effectiveness has not
been determined on these materials.
Measurements made at a wavelength
of 5 mm indicates that the perform-
ance of these materials is still con-
tinuing to improve. Above 2500 mc
the reflection from both materials is
essentially the same whether they
are backed by a conducting sheet or
left open circuited.

Fig. 4 shows how performance

Fig, 6:

(1) Patterns of 8-inch paraboloid, . = 3.2 ¢m. Fig. 7: (r) Paotterns

varies with angle of incidence and
polarization for specular reflection.
It is seen that the reflection is some-
what similar for both polarizations
and that these materials are effec-
tive over a wider range of angles of
incidence at smaller wavelengths.
Both flat and pyramid types are
similar in respect to performance at
various angles for the wavelengths
shown.

Low Reflection

It has been established that it is
the intrinsic absorbing property of
the material, rather than the scat-
tering of the incident energy over a
wide solid angle, that leads to the
low reflection which is observed.
This was determined by comparing
free space measurements where only
the specularly reflected energy is
detected with those made with the
material in a closed horn where
scattered energy is added to that
directly reflected. No increase in
reflected energy was found in the
latter case.

Measurements were also made to
determine the upper limit of power-
handling ability of these materials.
It was found at 1300 mc that both

flat and pyramidal types could dis-
sipate as much as one watt per
square inch, and that at this power
level the temperature of the hair is
around 200°F.

While these materials were de-
signed primarily for indoor use,
they have been found to have suffi-
clently stable characteristics to
withstand considerable exposure to
rain and sun. This stability was well
demonstrated by one sample which
was kept under water in the Poto-
mac River for 10 weeks. Upon re-
moval and drying, the reflection
from it was found to have changed
by less than 3 db at 5 test frequen-
cies above 2500 mc. Other samples
which were left exposed to the
weather for 11 weeks showed Iess
than 4 db variation in reflection
above 2300 wmc. Samples of both
types were also measured directly
after withdrawal from a tank of
water to determine the effects of
wetness. Here the pyramid material
was found to return to within 3 db
of original performance within 30
seconds whereas the flat material
continued to show considerable re-
flection until natural drainage and
evaporation removed large drops of

{(Continued on page 100)
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Amplifier Modification

GEORGE F. SPRAGUE,
WIOD, Miami, Fla.

TATIONS using the Langevin

119-A Progar amplifier may be
interested in the following modifica-
tion. We have used this equipment
for some time and find it extremely
satisfactory. Occasionally, however, a
heavy transient peak will operate
the guardian circuit to such a de-
gree that the audio level will be
reduced 20 or 25 db below normal,
where it will remain for the dura-
tion of the “guardian action wait
time” (in our case, 6 seconds). This
can occur when the microphone
is hit accidently, when someone
coughs, or during the presence of
heavy transient program line noise
such as would occur during electri-
cal storms. This same effect can also
result from short power failures. If
the power stays off long enough for
the dc power supply voltage to fall
below a certain value, the guardian
circuit drops the audio level to an
extremely low value, after the
power returns, and remains there
for the duration of the “guardian
action wait time.”

To minimize effect of this action,
the circuit was modified as shown
in the diagram. In the normal cir-
cuit, the two diodes of V13 are con-
nected in parallel. It was found that
disconnecting one of the diodes had
no noticeable effect on the “guard-
ian increase limit” action. This

$$$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
and include photographs or rough
sketches. Typewritien, double-spaced
text is requested. Our usual rates will
be paid for material used.

spare diode was connected in a
clamp circuit giving us, in effect, a
“guardian decrease limit” control.
Instead of clamping the guardian
voltage only at a positive value, it
is also clamped at a negative limit
with this modification. BRI becomes
the “guardian decrease” control. It
is a midget type control and is
mounted below the input attenuator
so that it can be adjusted from the
rear of the amplifier unit. We have
set R1 so that the maximum
“guardian decrease limit” is —5 db
and the “guardian increase limit”
control has been set at +5 db. This
results in a net range of 10 db
which, we have found, is more
than sufficient for our operating
conditions.

Operation is as follows. In the
case of a heavy peak, the guardian
circuit is reduced-to the predeter-
mined level of —5 db instead of to a
subnormally low level, and the
peak is suppressed by the limiter
circuit. In the event of a power fail-
ure of short duration, the guardian
circuit returns to a level of —5 db,

Spare diode in “Progar” provides guardian decrease limit control

DISABLED
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as soon as the power supply voltage
returns to a normal value, instead of
returning to a value of —20 or —25
db which previously occurred. Thus,
the level is only 5 db below normal
for the duration of the “guardian
action wait time” instead of the sub-
normally low levels previously en-
countered.

Econoemical and Accurate

Tape Editing Device

GEORGE PYLE, Engineering
Supervisor, WMBD, Peoria, IlL

UTTING tape at the correct
point when editing can be diffi-
cult. This is especially true when
the spacing between desired and
undesired portions is very short.
The tape can be marked with a
grease pencil, but this method is
awkward and time consuming, Since
the cost of professional equipment
designed for editing is generally be-
yvond the means of the average small
station, the writer designed and con-
structed a simple device which has
proved useful in improving both
speed and accuracy in editing work.
Although this unit was designed
for use on a Magnecorder, it can be
adapted for use on other machines.
The photo shows the device at-
tached to a machine setup for edit-
ing work. Construction details ‘are
shown in the drawing.

In operation, the idea is to run
the tape until you hear the spot
where a cut is desired. Keep ten-
sion on the tape by grasping the
supply reel to stop tape motion and
press the plunger to punch a small
marking hole in the tape. Stop the
machine and break the tape an inch
or so to the left of the mark. Then
run the tape to the next pickup
point and mark it again. The dis-
tance between the punch mark in
the tape and the center of the play-
back head will always be the same.
Take any standard splicing block
and file a small notch to the right
of the cuttihg slot the same distance
as that between the center of the
playback head and the mark on the
tape.

Now, lay the two tape ends on
the splicing block, line up the two
punch marks with the notch, cut,
splice and trim in the usual man-
ner. The important thing to remem-
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Arrow points to tape marker plunger mounied on Magnecorder

ber is to press the marker immedi-
ately after hearing the last word or
musical note that you desire to
save, then punch it again just be-
fore the next desired portion
crosses the playback head or just
after the last word of an undesired
portion crosses the head. After a
little practice, the entire operation
can be performed with ease.

Feeding P. A. Amplifier
from Remote Amplifier
OLAF N. GABRIELSON, Chief
Engineer, KFGO, Farge, N, D.
N occasion, it is necessary to use
a high impedance input public
address system in conjunction with a
remote broadcast. To eliminate the
need for extra mikes and riding
gain on both PA and the remote
amplifier, a small unit can be used

; MARKER

' TO TAKE UP
PLAYBACK HEAD REEL

w"a

P
— ey

}A 8 8 EQUAL

C

| n)

SPLICING B8LOCK

NOTCH

Construction details of fape marker
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Increasing Flexibility
of Remote Amplifier

R.S.HOUSTON, E. C. Page Consult-
ants, 600 Bond Bldg., Wash. 5, D. C.

HERE are today several makes of

remote amplifiers having provi-
sions for feeding an external P.A.
amplifier from the mixer bus of the
broadcast amplifier. However, there
arise occasions when mikes are
needed on the P.A. system inde-
pendent of the air microphones for
announcements to the crowds.

To handle any contingency that
might arise in this direction, the
mixer of a commercial remote am-
plifier was modified with the follow-
ing changes. The amplifier was of
the high level mixing type, and had
four preamplifier channels. To ac-

Needle in bross plunger cues tape for cuts

complish this change, the mixing
circuit was made high impedance
by removing the output:transform-
ers from the pre-amps and substi-
tuting a resistance coupled circuit.
The input transformer was re-
moved from the program amplifier
also, and it was coupled directly to
the mixer as shown in the diagram.
The four low impedance faders
were replaced with 20,000 ohm fad-
ers with 3 db steps. The input con-
tact on these four faders was paral-
leied to the input on four similar
faders which comprise the P.A.
mixer. The output of all faders goes
through a 14 meg resistor for isola-
tion. This prevents any fader which
is in the “off” position from shorting
out the mixer bus.
(Continued an page 86)
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Design of Cathode Followers

Here’s how to design this type of circuit with mini- -
mum of effort. Take advaniage of the cathode-loaded
amplifier’s high input and low output impedances

By ROBERT L. WHITTLE

Georgia Institute of Technology, Atlanta, Ga.

N recent years the cathode-loaded

amplifier, or cathode follower, has
been frequently used in electronic
circuit designs because of its con-
venient characteristics. The basic
cathode follower circuit shown in
Fig. 1 is characterized by its high in-
put impedance (up to several meg-
ohms), and its relatively low output
impedance (100 to 1,000 ohms for
typical tubes).

The input impedance is equal to
R, in parallel with the input capacity
of the tube. This input capacity is
less than for a conventional ampli-
fier using the same tube, being:

Cin=C, + Cp (1 — A)
where A is the ratio e, /e,.
The voltage gain is approximately
given by:

A —_ Gm Rk
GnRy+ 1

For a tube having a u of 10 or greater

the approximation is very close.

The output impedance is r,/ (u+1),

Q
Fi. 1: Cathode follower circuit is characferized
by high input and fow output impedances

where u>>> 1 this impedance is very
nearly equal to 1/G,. The equivalent
circuit is therefore that of a genera-
tor of internal impedance, r,/(u+1),
working into a load impedance R,.
The open circuit voltage is e, *n/
(u-F1), and therefore no voltage
gain can be realized, A power gain

52

is realized, however, due to the dif-
ference of impedance levels at the
input and output.

Gpower = 10 log,, A? R, /R, db.
The maximum power gain is realized
when R, = r,/(u+1).

It should be pointed out that the
output impedance of the generator is
independent of the value of R, ex-
cept for the normal change of G, as
the bias voltage on the tube is
changed. Thus wide-band frequency
response may be obtained with large
values of R, provided certain pre-
cautions are not overlooked. In pulse
work, when the grid is driven in a
positive direction the capacity shunt-
ing R, (heater to cathode capacity,
strays, plus any capacity due to the
following stage, etc.) is charged
through the internal impedance of
the cathode follower, ie., 1/G,..

Cathode Load Rise

Since the G, of the tube generally
increases as the grid is driven in a
positive direction the rise across the
cathode load is very fast. When the
grid voltage is changing in a nega-
tive direction, however, as on the
trailing edge of positive pulse, the
effective internal impedance of the
generator increases because the volt-
age at the cathode is held by the
capacitance of the circuit. If the
decay in voltage at the grid is fast
enough the tube may be completely
cut off, in which case the voltage at
the cathode is exponential in form
having a time constant of R, C,.
This is the limiting factor which re-
stricts the value of B, that can be
used and becomes of increasing im-
portance of very fast waveforms. A
variation of the basic circuit that is
sometimes used is shown in Fig. 2.

The circuit has the same general
characteristics as the basic circuit
but the input impedance is not equal
to R, in this case. An effective input
impedance very much greater than
R, can be realized if a value of R, is
chosen such that A is near wunity.
The wvalue of this impedance is

Fig. 2: Modified cathode follower has very high
input impedance and is useful where long time
constant is necessary in the coupling circuit

R,, = R,/ (1—A), or approximately
Rg

GIT[ R‘L

G, R, +1
When the bias resistor, R,, is not by~
passed the effective input impedance
is approximately

Rg
Gm RL

Gm (RL + Rb) + 1
If the output is taken directly from
the cathode the output impedance is
still r,/(u+ 1). When the output is
taken only across R;, the impedance
is then r,/ (1 + 1) + R,. The gain is
also reduced by the factor R,/ (R, -+
R;), being approximately

G'm RL
C'im (RL+ Rb) + 1

The very high input impedance of
the circuit of Fig, 2 is useful where
a long time constant is necessary in
the coupling circuit, The value of the
coupling capacitor may be much
smaller than for the eircuit of Fig.
1. This circuit may be used to obtain
a larger voltage swing at the output
than can be obtained where the grid
is at de¢ ground potential.

Prediction of the performance of a

1 —

1
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cathode follower may be assisted by
the construction of a set of curves
similar to the E, — 1, curves given
in most tube manuals. The data
given in the E, — I, curves may be
used for this construction.?

Caihode Follower Currves

For the cathode follower curves,
voltages are taken from grid to plate
and from cathode to plate since the
plate is held at a constant potential
with respect to ground. An example
of such a set of curves is given in
Fig. 3, plotted for a parallel con-
nected 6J6. The slope of each curve
in this case is G,, instead of 1/r, as
is the case for the conventional tube
characteristic, The load line is con-
structed in the usual manner with a
slope of — 1/R. For the example
given the value of R, is 10,000 ohms
and a plate supply of 200 volts is
taken. The point A represents the
quiescent operating point for the
circuit of Fig. 1. This represents a
de voltage at the cathode of 6 volts
and a quiescent current of 0.6 ma.
Maximum positive permissible out-
put is at the point B where grid cur-
rent starts to flow, This represents a
maximum positive swing of 194 — 60
=134 vwvolts. Maximum negative
swing is 6 volts, This would be satis-
factory for a positive going pulse,
but would be unsatisfactory for a
negative pulse or sinusoid having a
peak amplitude greater than 6 volts.
To accommodate these waveforms
adequately, the operating point
should be shifted to the left by plac-
ing a positive potential (with respect
to ground) on the grid, thus reduc-
ing the grid to plate voltage. Equal
positive and negative swings could
be obtained by placing the operating
point at C. By interpolation the grid
to plate voltage is found to be 133
volts. This represents a grid to
ground voltage of 200 — 133 =67
volts. The cathode voltage to ground
is then 200 — 130 =70 volts and an
output of 70 volts peak in either a
positive or negative direction may
be obtained. The positive voltage for
the grid may be obtained by return-
ing the grid to a point on the cathode
resistor ag in Fig. 2. In this case the
ratio R,/ (R, + R.) = 3/70. Since R,
+ Ry, =R, =10,000 ohms, R, =429
ohms.

The same result could be achieved
by returning R, in Fig. 1 to a source
of - 67 wvolts, a high impedance
voltage divider connected to the
plate supply is satisfactory.

The points found graphically in
this manner can be computed to a
close approximation by using the
approximate line of grid current
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Fig. 3: Cathode follower curves for parallel connected 6J6. Slope of each is G,

which is a line drawn from the origin
with a slope of 1/r,. The approxima-
tion results from the fact that r,
changes with the operating point
and an average value is used in the
computation.

Plate-te-Cathode Veltage

Since the slope of the line con-
necting the points at which grid cur-
rent starts to flow is 1/r,, the plate-
to-cathode voltage at which this
occurs is given by: E,, (for grid cur-
rent flow) = r, E,/(r, + Ry), where
E, is the plate supply voltage. The
maximum peak-to-peak output that
may be obtained for a given tube
and Ry is then:

r,+ E
E —FE — P2 7"
R S
= 5
- Eb (1 rp_l_Rk

For example given r, is approxi-
mately 3,500 ohms, the maximum
peak-to-peak voltage available is
therefore:

3,500 X 200
Epp =200 —

3,500 + 10,000
200 — 52 = 148 volts

From this the peak positive or nega-
tive swing is 148/2 or 74 volts. The
operating plate to cathode voltage
for equal positive or negative output
is E, — 74 or 126 volts.

This plate-cathode voltage repre~
sents a point mid-way between the
grid current point and cut-off. At
cut-off the grid-cathode voltage is
— 6, and at the grid-current point
this voltage is zero. If linearity is
assumed, the mid-point bias on the
tube is 3 volts. This represents a
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grid-plate voltage of 126+ 3-—=129
volts. The grid-ground voltage is then
200 — 129 =71 volts.

In many cases the ease of compu-
tation makes this method preferable
to the graphical solution, and the re-
sults are close enough for practical
use.

1. Shapiro, David L. “The
Cathode-cutput Awmplifiers,”
1944,

Graphical Design of
Prec. I.R.E., May

RTMA Fall Meeting

The preliminary technical program
of the RTMA-~sponsored Radio Fall
Meeting has been announced by
Chairman Virgil M. Graham. Tt will
be held on Oct. 26-28, 1953, at the
King Edward Hotel, Toronto, Can-
ada. Following is the tentative pro-
gram outline:

Monday Morning, Television In-
terference Symposium (Sponsored
by the RTMA Engineering Depart-
ment): Monday Afternoon, Quality
Control Session—J. R. Steen, Presid-
ing (Sponsored by the IRE Profes-
sional Group on Quality Control).

Tuesday Morning, Television Ses-
sion—I. J. Kaar, Presiding (Spon-
sored by the IRE Professional Group
on Broadcast & Television Re-
ceivers); Tuesday Evening, Radio
Fall Meeting Dinner (Sponsored by
the RTMA of Canada).

Wednesday Morning, Electron De-
vices Session—L. S. Nergaard, Pre-
siding (Sponsored by the IRE
Professional Group on Electron De-
vices); Wednesday Afternoon, Elec-
tron Devices Session—George A.
Esperson, Presiding (Sponsored by
the IRE Professional Group on Elec-
tron Devices).
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Color Television—Its Ntatus Today

In 1950, the FCC approved a field
sequential system of color televi-
sion. The principal objection to this
system lay in the fact that it was not
compatible to the system under
which black and white television
was operating, which meant that
the 8,000,000 black and white receiv-
ers then in American homes could
not receive color broadcasts either
in color or black and white, without
extensive alterations and expense
to the owner.

The importance of that major
shortcoming is evidenced and mag-
nified by the fact that, today, the
public has invested over $7-billion
in some 25-million black and white
receivers, that would not be able to
receive such color broadecasts in
black and white without such ex-
pensive alterations.

Obviously, the solution of the
problem lay in the possibility of de-
veloping an all electronic system that
would be “compatible”—that is, a
system that would make it possible
for any and every black and white
receiver in the home to receive fu-
ture color broadcasts in black and
white, without any alteration or ex-
pense.

National Television
System Commitiee

The development of this system
was the task undertaken by the Na-
tional Television System Committee,
formed under the auspices of the
Radio-Television Manufacturers As-
sociation.

It should be appreciated that in
the development of the standards for
a compatible color system the NTSC
had the full and complete coopera-
tion of the companies comprising
our industry. The source of an idea
was completely disregarded. The
only question was—Is this the best
idea—Is this the best way to do the
job?

Ninety-one companies in the in-
dustry contributed the skill and
services of over 200 of its leading
scientists and engineers toward the
eolor assignment. One of the first
actions of the NTSC was the naming
of a five-man Ad Hoc Committee
to determine whether a compatible
Color television system could be
evolved within the standard 6 m.c.
band. While RCA in 1950 proposed
and demonstrated a compatible sys-
tem which would operate within the
standard band, it was thought de-
sirable to initiate a comprehensive
analysis of the entire field to review
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Dr. W, R, G. BAKER'S RECENT ADDRESS
to the 45th Annual Convention of the Na-
tional Association of Electrical Distributors,
contained probably the outstanding sum-
mary of the past, present and future of
compatible color television, presented to date..
Dr. Baker is vice president of the General
Electric Co. and Chairman of the National
Television System Committee and the RTMA.
Television Committee. Technical informa-
tion describing the operation of the NTSC
compatible color-TV system has been ex-
cerpted from this address and is presented
herewith,

existing material and thoroughly ex-
plore new approaches to the problem.

After considering all the develop-
ments to date and the possible new
solutions to the problems, the Ad
Hoe Committee reported in the
affirmative and laid down the frame-
work and philosophy for the pro-
posed system. The system was
broken down into its major compo-
nents and 10 Panels of the NTSC
were established to undertake the
solution of the many and complex
problems.

Monochrome TV

The standard black and white tele-
vision transmitter sends out two sig-
nals, one carrying the picture, the
other the sound. The picture signal,
is produced in the television cam-
era which views the scene in full
color and transforms it into a repre-
sentation in shades of gray. In so
doing, the camera removes the
“color” aspect of the image. In the
monochrome television image, it is
not possible, for example, to tell
whether an object is red or green,
nor to tell whether the colors are
deep and intense or are displayed
in pastel shades. The monochrome
system thus omits any reference
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Diagram of NTSC compatible color-TVY herizental
synec signal showing amplitude-time relationship.
P is pedestal, § is sync and H is time for one
horizontul line. Note location of color bursi

to the spectral quality of the color
itself (known to artists as “hue” or
its visual depth of color known as
“saturation”).

In transmitting a full-color image,
then, it is necessary to take into ac-
count the missing elements of hue
and saturation. In the NTSC sys-
tem, these are transmitted by a
third signal, known as the color
carrier, which is fitted into the chan-
nel between the picture signal and
the sound signal.

How NTSC Color-TV Works

The NTSC color system is thus
founded on the principle that a
color image may be reproduced
from two signals, one of which car-
ries a monochrome version of the
image in shades of gray, while the
second superimposes on the mono-
chrome image the missing hues and
saturations. This principle is well
suited to compatible operation of
monochrome receivers. It is merely
necessary so to arrange the trans-
missions that monochrome receivers
respond only to the monochrome
signal, ignoring the color signal.
Color receivers, on the other hand,
are designed to accept and make use
of both signals.

Simple as this principle appears,
it was a major task to develop a sys-
tem based on it. The principal prob-
lems were two:

1} How to fit all the information
of both monochrome values and hue
and saturation values into the stand-
ard television channel without over-
crowding, and

2) How to assure that mono-
chrome receivers would ignore the
color information for which they
have no use.

The first problem was solved by
the NTSC with the discovery that
the monochrome aspect carries the
essential pictorial detail of a full-
color image. Once the monochrome
portion is available in full detail, the
hues and saturation can be super-
imposed in a relatively coarse man-
ner, “painted with a broad brush,”
so to speak. Hence, the color carrier
need not occupy as much channel
space as the picture carrier, and
overcrowding of, the channel is
avoided.

The second problem was solved
by the NTSC when the color signal
carrier frequency was assigned a
precise numerical value relative to
the picture signal carrier frequency.

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953

www americanradiohistorv com


www.americanradiohistory.com

and a Look into the Future

When this exact frequency relation-
ship is maintained, the monochrome
receiver retains its full sensitivity
for the picture signal, but finds itself
virtually blind to the color signal.
Mutual interference between the sig-
nals is thereby avoided.

In summary, the NTSC system
achieves compatible color transmis-
sions by building on the existing
monochrome system. No basic
changes are required in the existing
FCC regulations governing black
and white broadcasting beyond
tightening of tolerances which has
the effect of improving the perform-
ance of receivers now in the hands
of the public and making a minor
addition to the synchronizing pulse.
To these regulations must be added
a group of supplementary standards,
which set up the color signal, spe-
cify its frequency, and outline the
techniques by which the hue and
saturation values are transmitted.

On April 14, 1953, this NTSC sys-
tem was formally demonstrated by
RCA to the Wolverton Committee
and to the Industry on April 16, 1953.
It was acclaimed as highly success-
ful. It is now undergoing final and
extensive field tests, preparatory to

formal submission to FCC for con-
sideration,

A television transmitter broad-
casting a monochrome signal will
accommodate the color signal with-
out change. Precautions necessary to
insure  satisfactory = monochrome
transmission are, in general, the only
precautions necessary to insure
proper color transmission, although
misadjustment will be more objec-
tionable in the picture when trans-
mitting color,

Transmitters which will take color
signals from the network will prob-
ably be required to utilize an addi-
tional piece of equipment known as
a “synchlock” to insure the adequacy
of the received synchronizing pulse.
This, fortunately, is a rather simple
and inexpensive piece of equipment
and could be supplied quickly to any
station then on the air with black
and white.

The Neiworks

Signals have been satisfactorily
transmitted over the telephone com-
pany’s mnetworks. The telephone
company’s engineers have taken a
very active part in the affairs of the

NTSC, and are thoroughly familiar
with the NTSC proposal. The de-
velopment of the telephone com-
pany’s facilities has kept pace with
the development of the system gen-
erally.

These two factors mean that a
color program originated at a net-
work key station and put on the net-
work, could, for a minor capital in-
vestment and at practically no ex-
tra operating expense, be taken off
the network and rebroadcast by any
local station.

Thus, color programs on a na-
tional basis could be available a few
months after the system is approved.

Studio Equipment

It is in the color television studio
that the most extensive changes will
be required. A three-tube camera
initially will be used, although devel-
opment now intensively underway,
may result in a single camera tube
which, if successful, will materially
reduce the bulk and complexity of
the color camera.

The signal from the camera is di-
rected to a system of rack mounted
equipment, where the signal is dis-

Simplified block diagram illustrating equipment interconnections within typical color-TV studio.
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COLOR TELEVISION

Close-up showing present day experimental
General Electric NTSC color-TV receiver.

sected and each of the signal com-
ponents is then optimized and dealt
with individually. At this point,
also, the special synchronizing pulse
is generated. From this equipment
then, there is delivered a complete
signal which is ready to modulate a
standard transmitter or to be fed to
the networks.

Providing the necessary studio
equipment for hundreds of stations
across the country is a very sub-
stantial technical and production job.
But, this need not necessarily pre-
clude the possibility of originating a
national color television signal
quickly, as above. Enough studio
gear, much of it now only in proto-
type stages, is available to equip at
least several key network stations.
This equipment, however, could be
used to put small percentage of color
programs through the networks in
parallel with the standard black and
white programs.

Coler Television Receivers

One of the three important ele-
ments of the NTSC color television
signal is that it employs the same
monochrome signal as used for pres-
ent day black and white television.
This, of course, is the feature of the
system which makes it fully com-
patible. This feature in the NTSC
system does simplify to some degree
the design of color television re-
ceivers. The fact remains, however,
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(Continued)

that to incorporate in one chassis
and in one picture tube, the ability
to receive either color programs or
black and white, at the turn of a
switch, is a complex problem in en-
gineering and costly in production.

The first sets must be “good” if
color is to be given its proper chance
to prove its desirability and win the
approval of the public. Nothing
could retard color quicker than the
advent of “compromise” color receiv-
ers that would offer less than the
maximum performance. Cost reduc-
tion can come later as a logical de-
velopment, but the first units must
be “tops” and that means that they
will be expensive in comparison to
present black and white receivers.
Industry estimates indicate they will
be at least double the price and may
run three times the cost of compar-
able picture-size monochrome sets.

It has been estimated that some-
where in the neighborhood of 100
color receivers have bheen built to
date. These have been kept “up to
date” with the latest NTSC devel-
opments and, by and large, have
been successful after the expected
“prototype” bugs have been elim-
inated.

Receiver Availabilidty

Actual commercial designs, how-
ever, cannot be completely frozen
until final specifications have been
determined and the system receives
final approval by FCC. Much de-
sign work, however, can be antici-
pated, which will materially reduce
the time cycle required for final de-
signing, tooling and getting color re-
ceivers into production. In spite of
this, it may well develop that the
receivers will be the bottleneck and
that color programs will be on the
air months before any reasonable
supply of receivers is available.

The major remaining problem in
color television lies in the picture
tube. One industry leader has made
the statement “We do not have a
picture tube.” This is not actually
true, but the severity of this problem
should not be minimized.

All tri-color tubes have in com-
mon the requirements that the

_ phosphor surface utilize not a ho-

mogeneous deposit, as is the case in
monochrome, but three separate
phosphors for red, green and blue,
deposited as hundreds of thousands
of dots, or, as fine vertical or hori-
zontal stripes. Here the similarity
ends and development is progress-
ing in two general directions:

1) Using a single electron beam

with a change in beam direction at
the front of the tube to provide color
selection. Such approaches are ex-
emplified by the Lawrence tube of
Chromatic Laboratories, and by the
Lafferty tube of General Electric.
Such tubes, in general, are simpler
and cheaper than the ones next to
be described, but depend upon com-
plicated chassis and require greater
circuit precision in order to insure
color fidelity. Furthermore, the
beam bending operation requires an
appreciable amount of power at high
frequency, which raises the problem
of interference radiation.

2) The second general category of
tubes comprises those utilizing three
separate electron beams whose pos-
sible paths are restricted physically
so that the green gun, for instance,
can only reproduce green, etc. These
tubes are exemplified most famil-
iarly by the one introduced by RCA.
The use of these tubes permits a
reduction in chassis and circuit pre-
cision and complication, but the tube
complexity and cost is increased. The
radiation problem, of course, does
not exist. Several laboratories are
known to be working in this direc-
tion.

In summary, then, as regards the
picture tube, the Industry seems to
have two choices:

a) Build the precision in the tube,
thus permitting simpler chassis cir-
cuits with the assurance that when
a given color is called for, only
that color can be reproduced. The
radiation problem does not exist.

b) Build the precision into the
chassis. This alternative possibly
will result in lower cost tubes. It in-
volves the hazard of radiation and
probably puts more of the respon-
sibility for reliable operation into the
hands of the customer.

Color Receiver Costs

The picture tube holds, not only
the key as to how the chassis is to be
designed, but also in a great meas-
ure, the cost of the finished end
product—the complete color televi-
sion receiver.

If the three-gun type, such as this
RCA tube is used, and if current
price estimates of $150 to $200 pre-
vail, it is obvious that the picture
tube component alone in the re-
ceiver might add $325 to $350 to the
list price. Just adding this differ-
ence in picture tube price to the
price of an average good quality 21"
console would bring the total cost to
$750 or more. Further, a color re-
ceiver will probably use 45 to 50 re-
ceiving tubes, more than twice that
of a black and white set. Add the

(Continued on page 118)
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Multicon —A

By HARRY SMITH

Standard Electronics Corp.
285-289 Emmetl St.
Newark, N. J.

HE ‘“‘multicon” is a new televi-
Tsion camera tube having operat-
ing characteristics similar to those
employed in the image iconoscope.
Tubes falling into this general cate-
gory have not been used heretofor
in the United States for commercial
broadcasting but are currently be-
ing used rather extensively in Eu-
rope for studio work. The “multicon”
is manufactured by Philips, in Eind-
hoven, Holland. (See Fig. 1.)

The principle of operation for this
type tube very briefly is as follows:
The optical image is focused on a
photosensitive layer which is depos-
ited on the inner surface of the flat
face plate of the tube. {See Fig. 2.)

“Photo-electrons emitted from this
surface are accelerated toward the
mosaic by a suitable electric field
established within the tube envelope.
The photo-electron streams are fo-
cused by means of the image focus
coil on the surface of the mosaic.
The mosaic surface is made up of a
vast number of microscopic particles
deposited on an insulating plate. The
particles are insulated from one an-
other and consist of material which
iIs a good secondary emitter. The
photo-electron streams cause a
charge image to be formed on the
mosaic surface by virtue of second-
ary emission.

The charge image is scanned by

New TV Camera Tube

Fig. 1: Photograph of the new “multicon” TV camera tuhe. Operation is similar to image iconoscope

Heart of recently announced low-cost camera is

9-inch long image iconoscope, not used previously

in U. S, commercial stations. Unit features high sen-

sitivity, eliminates need for blowers and heaters

an electron beam produced by an
electron gun, magnetic focus coil,
and magnetic deflection yoke. As the
beam passes over the charge image
on the mosaic, a variation in net
charge on its surface takes place, the
amount of variation depending upon
the charge condition of the elements
being scanned. (i.e. the number of

Fig. 2: In operation, light striking photo-sensitive layer causes photo-electrens to be emitted and
accelerated toward mosaic. Secondary emission from mosaic forms chaorge image, which is scanned
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secondary electrons released from
the mosaic by the photo-electrons.)
As was mentioned, the mosaic sur-
face consists of isolated microscopic
particles deposited on an insulating
plate. The opposite side of the in-
sulating medium is covered with a
conductive layer known as the sig-
nal plate. Each particle in the mosaic
can be considered to be ‘‘capaci-
tively coupled” to the signal plate.
The variation in net charge on the
mosaic is transferred via capacity to
the signal plate which in turn is
connected through a suitable glass
seal to an external load resistance.
The resulting current variations in
this load resistance produce the
video output voltage.

The principle by which the video
signal is obtained from the mosaic
will be recognized as being similar
to that of the iconoscope tube. The
iconoscope tube is currently used as
the pickup device in almost every
film system now in commercial use.
Its ability to give high definition pic-
tures with no tendency to “burn in”
or stick are well known. The multi-
con retains these good qualities and
the addition of an image section leads
to several advantages which war-

(Continued on page 125)
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Fig. 1: Type K1056 cothede-ray tube, built by DuMont
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under Office of Naval Research contract, provides high writing speed and improved resolution

New High-Speed Cathode-Ray Tube

Particularly suited for recording transient-voltage

waveforms, type K1056 provides improved reso-

lution and minimum distortion. Spot velocities

as high as 13,000 inches/microsecond recorded

By HAROLD J. PEAKE & ROBERT W. ROCHELLE
Naval Research Laboratory, Washington 25, D.C.

As the electronic art progresses,
the need constantly arises for
obtaining permanent records of
transient-voltage waveforms. Fur-
thermore, the demand is for a means
of recording waveforms with in-
creased rates of rise or decay, thus
requiring increased writing-speed
capability of the recording set-up.
To satisfy this demand, recent im-
provements have been made both
in cathode-ray tubes and in photo-
graphic techniques. The CRT’s de-
veloped in recent years for the

38

display of high-speed traces are
exemplified by the Du Mont types
SRP-A!, K1017, K1032, and finally
the tube described here, KI1056,
which was built by Du Mont under
Office of Naval Research contract.
The type KI1056, when compared
with its predecessors, provides im-
proved resolution, greater useful
screen area, and minimum distortion
and background illumination, in ad-
dition to the increased writing-speed
capability. A sample production tube
is shown in Fig. 1.

During the development of the
K1056 CRT, a total of 48 experi-
mental tubes were fabricated for
testing and evaluation. An analysis
of the results obtained with each
experimental model was used to es-
tablish the next line of attack. At
the start of the investigation the 5-in.
sereen diameter was chosen from
purely practical considerations. It
was also clear that the multiband
postdeflection-accelerating electrode
arrangement would be required in
order to use a high overall tube
voltage and yet maintain a reason-
able deflection factor (volts per
inch). Owing to previous difficul-
ties that resulted from non-uniform
screen charge distribution on un-
coated screens, it was initially de-
cided that the screen would have an
aluminized backing connected to the
full tube potential.

Length of Envelope

From the standpoint of applica-
tion as well as that of manufacture
it is desirable to minimize the length
of a CRT envelope. Consequently
the first four experimental models
had an overall length of 17 in., and
the throw from the deflection plates
to the screen was 11 in, Owing to the
required greater beam-deflection
angle as compared with that of a
tube having a longer plate-to-screen
throw, these first tubes had several
deficiencies: (1) excessive trace dis-
tortion (deflection nonlinearity),
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(2) insufficient usable screen area,
and (3) defocusing of the spot when
deflected " from the center of the
screen, On deflection from the axial
position the electrons in a beam
Cross-sections do not all experience
the same net accelerating force. The
electrons mnearer to a deflection
plate travel through the deflecting
field along a path shorter than that
followed by electrons diametrically
opposite. This means that the de-
flected beam is focused at a point
considerably short of the screen.
Hence, if the undeflected beam is
focused on the screen, focusing oc-
curs at deflected positions. Sub-
sequent models therefore had
greater bulb lengths, the final design
having a nominal 21-in. overall
length and 15-in. throw. The first ex-
perimental tubes had a new feature
that was retained in the final model:
the intensity-grid and cathode leads
were brought directly out through
the glass neck of the tube. This lead
arrangement effects a reduction in
the grid-cathode capacitance and the
associated lead inductances—impor-
tant considerations in the application
of fast blanking or unblanking sig-
nals.

Defleciion Linearity

In an attempt to increase deflection
linearity with unbalanced signals, a
deflection-plate design called the
“box plate” was incorporated in sev-
eral sample tubes. One of a pair of
plates was a plane surface; the other
plate had a parallel planar section.
In addition, the two edges parallel to
the electron-beam axis were folded
inward at 90°. This box-plate con-
figuration was used in an attempt to
maintain deflection linearity with
an unbalanced-to-ground deflection
signal. Tubes utilizing this plate
structure showed severe distortion of
the trace near maximum deflection
and exhibited an aggravation of the
defocusing with deflection. In view of
these results it was decided that a
symmetrical plate structure would
be used. This provides a balanced-
signal display with minimum distor-
tion as well as good reproduction of
unbalanced signals.

Because of the deterioration of spot
focus when the beam was deflected
from the center portion of the tube,
an investigation of the use of curved
faceplates was undertaken. The use
of a fluorescent screen surface that
is convex outward would, at least
partly, correct for field curvature of
camera lenses. {(Edgerton, Germes-
hausen & Grier type 3114 camera
with a Wray £/1.0, 2-in., 4:1 copy-
ratio lens, used in developing
K1056.) However, this study showed

Af—
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E
.
215 KV, Az
1o vac [VARIAC 0-130 VAC. PRI|] NEON siGN |IBKV. SEC.
P—— TRANSFORMER / <3
TO HEATER,
CATHOCDE,
INTENSITY GRID,
AI
MICROSWITCH

Fig. 2: Circuit for “sparking™ process appiies high-voltage transient to gun structure region

that, as far as the electron optics are
concerned, essentially no improve-
ment accrues in using other than a
flat screen area on a CRT having a
multiband postdeflection accelera-
tion, The electron beam of such tubes
must follow a doubly inflected path

such that, on arrival at the screen,
parallelism is maintained regardiess
of beam deflection. The K1056 has an
optically flate glass face plate.

To determine the effect of the type
and thickness of the screen phosphor,
tubes with different thickness of P7

TABLE 1: GENERAL CHARACTERISTICS OF TYPE K1056 TUBE

Electrical

Heater

Voltage, ¢c or dc 6.3 v.

Current 0.6 amp.
Deflection Electrostatic
Focus Electrostatic
Screen ‘

Phosphor P11

Fluorescence Blue

Persistence Short
Direct Interelectrode Capacitances, Nominal-Cathode to all other

electrodes (including filament) 4.6 upf

Grid 1 to all other electrodes 3.7 upf

D: to Dz 1.0 unf

Dz to Di 1.0 ppf

Dy to all other elecirodes except D2 1.3 upf

D2 to all other electrodes except D1 1.3 puf

Ds to all other elecivodes except Di 1.3 nuf

D, to all other electrodes except D3 1.3 unf

Mechanical
Over-all length 27 £ 3 in.
Greatest diameter of bulb 5Va *= 3/32in.
Minimum useful screen diameter 4y in.
Bulb contacts (Asbands) Snap terminal batl
contacts

Neck contasts [cathode eand grid)
Deflection-plate connections

Base

Special lateral contacts

Coaxial (fit Ucinite
J-1357 plug}

Medium 12-pin diheptal

Maximum Reatings*

Anode-3 voltage (postdefiection accelerator)
Anode-2 voltage
Ratie of anode-3 voltage to anode-2 voltage
Anode-1 voltage
Grid-1 voltage

Negative bias

Negative peak

35,000 v. dc
10,000 v, d¢
5

5,000 v. dc

400 v, de
<0 v,

Typical Operating Conditions

Anode-3 voliage**

Anode-2 voltage

Anode-1 voltage for focus

Grid-1 peak voltage

Grid 1 bias voltage (for visual extinction]
Deflection factor (D1-Dg and D;-Dy)

Spet position (undeflected)

* All voltages ore with respect to the cothode

30,000 v.

7,500 v.

2,500 to 2,600 v.
<20 v

—100 to —150 v,
210 to 250 de v./in.
Within 15-mm sq.

#% Ao Ay voltage equally divided belween the five occelerator bands ie., {30—7.5]/5=22.5/5—4.5 kv per band
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CATHODE-RAY TUBE

Fig. 3: (a) Trace with spurious screen illumi-
nation. (b} Some troce after sparking applied

and P11 screen materials were tested.
Only the short-persistence portion
of the P7 screen was used. The
thickness, as measured by the trans-
mission of light from an incandescent
source through the screen, was
varied from 40 to 60% in 5% incre-
ments. The P11 material was gen-
erally superior, and the optimum
thickness was found to be that corre-
sponding to a light transmission of
53%.

Spurious Scereen Illuminatiou

Trouble has been encountered,
both in previous tubes and in ex-
perimental K1056’s with regard to
spurious screen illumination. Such
illumination falls into two cate-
gories: steady illumination (“stray
emission”), and illumination under
control of the intensity grid
(“bloom™). Much effort has been ex-
pended toward the elimination of

(Continued )

these two effects, since any back-
ground screen illumination seriously
affects the maximum recordable or
observable writing speed. Possible
sources of undesired electrons are
flecks of material from the getter,
cathode, screen, electron gun, and
accelerator bands. Since it is prac-
tically impossible to fabricate a
“clean” CRT, some operation on the
finished tube is required. The most
useful technique is that of “spark-
ing” by means of a high-voltage
transient applied between the sec-
ond anode and the combination of
grid, cathode, heater, and focus
anode. A current-limiting 15-kv
neon sign transformed will supply
the necessary pulses if a variac and
spring-return switch are wused to
control the voltage (Fig. 2). Momen-
tarily closing the switch then applies
a high-voltage transient to the gun-
structure region, burning oft the of-
fending particles deposited in the
vicinity. This process is carried out
in a very dim light so that the prog-
ress made may be followed by noting
the incandescence excited at points
inside the tube: the brilliance and
frequency of the light flashes dimin-
ish as the cleaning-up process Is
continued. Sparking between adja-
cent accelerator bands, at reduced
voltage, is also performed. Since
stray emission or bloom may reap-
pear in a tube that has been handled
in shipping, the users of such tubes
should consider applying the above
techniques. Fig. 3a shows a trace
largely obscured by spurious illumi-
nation, and Fig. 3b shows the same
trace after sparking has been ap-
plied. If sparking a tube is not com-
pletely successful in eliminating
background illumination, the appli-
cation of a negative (with respect to
the second anode) dc voltage of
about 50 to 300 v. on the first ac-
celerator band is very effective.
Several changes were made in the
basic K1032 electron-gun structure
that was used as a starting point for

Fig. 4: Dimensions of K1056 double-flared deflection plates
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the K1056 development, The size of
the intensity-grid aperture was re-
duced, the focus anode was increased
in length, and the spacing between
the intensity grid and the preaccel-
erator portion of anode two was de-
creased. The combined effect of these
changes was to produce a higher
beam-current density and a smaller
spot size,

Deflection Plate Design

In addition to the box-plate design
other variations in deflection-plate
size and shape were tried, including
different-sized plane-parallel, flared,
and doubly flared plates. This last
type was adopted for the K1056 de-
sign (Fig, 4) in view of its superior
transit-time and frequency-response
characteristics as well as its relative
freedom from defocusing effects
when the beam is deflected. For
plane-parallel deflection plates the
transit time of the “first kind” (i.e,
through one pair of plates) can be
measured by determining the period

T T

DYNAMIC SENSITIVITY
 S— Vs,
FREQUENCY

—— FLARED

i
AR

T
FREQUENCY - Mc

o 0900

Fig. 5: Paraliel and flared plates performance

of the lowest frequency signal that
produces zero deflection of the
beam.? This is shown by the dashed
line in Fig. 5. The solid curve shows
how the experimentally determined
sensitivity of the K1056 tube varies
with excitation frequency. There is
no frequency at which the deflection
falls to zero for the doubly flared
plate structure. Hence, transit time
of the “first kind” for the K1056 CRT
has been taken as the period of the
frequency at which the dynamic and
static (de¢) deflection factors are in
the ratio of = (2.718). The transit
time thus defined through a set of
plates is 2.8 X 10-1° seconds (corre-
sponding to a frequency of 3,600
Mc) with an anode-two potential of
7.5 kv. Transit time through a set of
plates was actually determined by
applying a fixed-frequency signal,
varying the accelerating potential,
and noting the potential at which the
deflection (corrected for beam ve-
locity) falls to 1/< of the dedeflection.
The transit time for any beam volt-
age may then be obtained from the
voltage-velocity relation for the
electron.
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WHERE T (S THE TRANSIT TIME

Fig. 6: Measuring tramsit time of ‘“‘second kind”’

Transit time between the two
pairs of deflection plates (transit
time of the “second kind”) is an im-
portant consideration for CR tubes
used in high-frequency or high-
speed transient work. The centers of

the two pairs of plates in the K1056 .

deflection  structure are axially
spaced. 3 in. apart, and a metal
shield with a rectangular aperture is
interposed between the two deflec-
tion-plate pairs to minimize cross-
talk. Both by calculation and by
measurement the transit time be-
tween sets of plates is 10.2 > 107/

VExy sec., where v is the second-
anode voltage in kilovolts. This gives
a value of 3.73 X 109 sec. at 7.5 kv.
Fig. 6 shows the method used for
measuring the transit time of the
“second kind.” Balanced in-phase
200-mc  excitation was applied to
both pairs of deflection plates, and a
photograph of the resulting ellipse
and its axes was made. The phase
rotation between the two deflection
fields is the angle whose sine is the
axial distance across the ellipse di-
vided by the total deflection parallel
to that axis.

“8emric’® Tests

A finished K1056 tube is subjected
to various “static” tests, including
measurements of beam current,
orthogonality deviation of the two
deflection directions, visual-cutoff
grid voltage, dc deflection factor, ex-
amination of cathode surface, and in-
spectionr for spurious electron emis-
sion, screen imperfections, and
astigmatism. In addition, each tube
was tested “dynamically” by opera-
tion in an oscilloscope set-up. A
transient-voltage signal was applied
to check for maximum writing-speed
capability as well as the ability to
display a trace involving a wide
range of writing speeds.

The K 1056 tube characteristics are
given in Table 1. Operating without
applying astigmatism voltages to the
deflection-plate system is satisfactory
for many purposes. However, to ob-
tain minimum line width for highest
resolution traces, the vertical-deflec-

tion plates should be at about —10 v,
and the horizontal-deflection plates
should be at about 4100 v., both
voltages being with respect to the
nominal anode-two voltage.

Fig. 7a shows a photographic re-
cording made with a KX1056 tube dis-
playing a 200-mc timing wave verti-
cally and the rise of an electronic
pulse-generator output horizontally.
The spot speed varies from zero at
the start of the sweep to 1,500 in./u
sec. near the end of the trace. The
trace width varies from 0.018 in. at a
spot speed of 50 in./u sec. to 0.010 in.
at a spot speed of 1,500 in./it sec.
Hence, the trace speed reckoned in
trace widths per second varies from
2.78 > 10° to 1.50 X 10**. The sensi-
bility of the tube lies in the range of
2 to 4 v. per trace width, the actual
value depending on the spot speed at
which the trace width is measured.
Fig. 7b shows a recording of a mag-
netron output at 6,500 mc. The com-
parative ease with which such traces
can be observed and/or recorded by
use of the K1056 CRT should be of
tremendous aid in the exploration of
fast transient phenomena,

Fig. 7: 1056 cathode-ray displays when verti-
cal deflection is {a) 200 MC, ond (b} 6500 MC

In one sample of high spot velocity
recording, the vertical deflection is
furnished by a 6500-mc magnetron;
the horizontal deflection is by means
of a coaxial breakdown gap fired by
the output of an electronic pulser.
The spot velocity is about 7,000 in./u
sec. A spot velocity of 13,000 in./u sec.
is the highest recorded thus farr with
the K1056. This is well above the
free-space velocity of light (12,000
in./u sec.). The recorded rate of
change of voltage from the 13,000
in./i see. is 3 X 102 volts/sec,

The deflection linearity of the
K1056 tube is shown in Fig. 8 a
typical calibration raster.® The de-
flection-voltage increment between
adjacent lines of the raster is 40 v.
Maximum deflection nonlinearity oc-
curs near maximum deflection,
where the distortion is about 4%.

To judge the performance of a
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Fig. 8: Calibration raster measures linearity
CRT, a figure of merit has been de-
vised as follows:

FM = E/2DS

where FM is the figure of merit; E
is the peak signal voltage available,
equal to or less than the full-screen
deflection voltage; D is the deflection
factor in v./in.; and S is the spot size
in inches. This figure of merit is nu-
merically equal to the resolution of
the tube display in terms of the trace
width. Since the trace width varies
with the trace speed, a choice must
be made as to where to measure the
trace width. For example, on the
trace in Fig. 7a, if the width were
taken at 50 in./u sec., a somewhat
low figure of merit would be ob-
tained, since the line width at higher
speeds may be reduced by a half.
Nevertheless, on this basis, the aver~
age K1056 tube, having an average
0.019-in. line width at 50 in./n sec,
has a figure of merit of

FM = 940/ (2 X 235 x 0.019) = 105
for full-screen (4-in.) deflection.
The figure of merit for the highest
speed portion of the trace (or the
figure for any trace with a small
range of speeds) would be 200 or
more.
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By
M. B. KNIGHT
Tube Dept.
Radio Corp. of

America

Harrison, N.J.

HE commercial development of

television has brought about a
high degree of refinement in the de-
sign of many circuits which are
fundamentally not at all unique. The
vertical-deflection ecircuit, for ex-
ample, is basically a power-output
stage driven by a sawtooth voltage.
This article will discuss the often
overlooked fundamentals of vertical-
deflection-circuit design. In addition,
the operating principles of vertical-
deflection circuits will be compared
with those of more familiar power-
output circuits, and an effort will be
made to dispel some common mis-
conceptions which have hindered a
true understanding of their func-
tioning.

Current-Waveforn:
Requirements

The vertical-deflection circuit of a
television receiver is required to
send current through the deflecting
coil in such a manner that the ver-
tical deflection of the electron beam

CURRENT

VOLTAGE

INDUCTIVE _
COMPONENT

oo
\\

~_! RESISTIVE
~———
COMPONENT

RESULTANT
VOLTAGE

Fig. 1: Voltage and current waveforms in ver-
tical deflecting coils (linear traces assumed}
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Practical Analysis of Vertical

Nonlinear tubes and ftransformers prove eco-

design produces more effeciive vertical oufput

is suitable for use with a standard
television signal. This current should
be sawtooth in waveform; that is,
the rate of change of current during
the trace must be constant and the
retrace must be quite fast. The
blanking standards require that re-
trace be accomplished in less than
0% of the Yo sec. scanning cycle,
Fig. 1 illustrates the desired current
waveform, and also shows the volt-
age waveforms which appear across
the deflecting coils when such a cur-
rent is passed through them. Exam-
ination of the voltage waveforms in-
dicates that some assumptions can
be made to simplify the circuit
analysis. The deflecting coils may be
considered as a series resistance and
inductance; for the initial analysis,
the small amount of distributed ca-
pacitance in the coils may be
neglected, Typical wvalues of re-
sistance and inductance for a mod-
ern deflecting yoke, RCA-211D1, are
47 ohms and 42 millihenries, re-
spectively. The wvoltage across the
resistive component, iR, is sawtooth
in waveform and the voltage across
the inductance, L(di/dt), is rec-
tangular in waveform. During trace,
approximately . 16,000 microseconds,
the inductive component of the volt-
age is much smaller than the resis-
tive component. In this portion of
the cycle, therefore, the wvertical-
deflecting coils appear to be essen-
tially a resistance and the inductance
may be neglected, at least in the
first approximation. During retrace,
however, the inductive component
of the voltage is of the same order
of magnitude as the resistive com-
ponent and both must be considered.
In view of these considerations,
analysis of circuit operation can be
simplified by examination of the
trace and retrace portions of the
scanning cycle separately.

Trace Poriion of Cyele

Because the deflecting coils can be
considered a resistance during trace,
the deflection current may be pro-
duced, as in audio circuits, by a class
A amplifier driven by a sawtooth
grid voltage. Practical deflecting—
yoke-design requires that the current
through the coils be relatively high
and the voltage relatively low, or, in
other words, that the coils have low

impedance. It is expedient, there-
fore, to use a stepdown transformer
from the amplifier tube to the yoke,
a method which is again analagous
to audio power-amplifier practice. A
basic vertical-deflection output cir-
cuit suitable for use in analysis of
the trace portion of the scanning
cycle is shown in Fig. 2. A straight-
forward way to produce linear de-
flection is to minimize distortion in
the circuit components by using a
transformer having negligible distor-

VERTICAL~ VERTICAL=
QUTPUT QUTPUT
TUBE TRANSFORMER

VERTICAL-
DEFLECTING-
ColL

RESISTANCE

SAWTOOTH
VOLTAGE

Fig. 2: Basic vertical deflection output cireuit
used in wanalysis of trace portion of cycle

tion, a tube having good linearity of
characteristics over its operating
range, and a linear sawtooth grid
signal. It will be shown, however,
that some deviations from these
ideal conditions often are required
in practice. First, tube operation
during trace will be considered with
the assumptions that an ideal trans-
former is used to couple the tube to
a resistive load and that the grid
voltage is a linear sawtooth.

Load Impedance

The choice of load impedance for
the vertical-output tube is based on
the same factors used in audio
amplifiers, the major considerations
being power output, efficiency, and
distortion. A common erroneous as-
sumption is that the load must be
matched to the plate resistance, r,
of the tube. The concept of a tube
as a voltage generator with an in-
ternal impedance equal to its plate
resistance may be useful after the
load impedance has been determined
if the tube operates in a linear por-
tion of its characteristics. The output
of a power amplifier, however, is
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Deflection Circuits

nomically expedient. Proper circuit

with adequate damping and peaking

limited by distortion caused when
the tube is operated in the region of
non-linear characteristics, and the
characteristic curves of the tube
should be used to determine the
load impedance. Triodes have been
used most commonly as vertical-de~
flection output tubes in this country
because of their inherently good lin-
earity of characteristics and because
of other reasons which will be men-
tioned later. In addition, these ampli-
fier tubes have been operated class
A, because of the economy and con-
venience of generating the grid sig-
nal in high-impedance circuits.

Piwite Characieristics

Some effects of the choice of load
impedance can be examined with the
aid of Flig. 3, which shows the plate
characteristics of type 634 and three
load lines. A plate voltage of 300
volts is assumed and load lines are
drawn for load resistances of 2500,
5000, and 20,000 ohms. The operating
bias, indicated by a circle on each
load line, was selected by inspection
of the curves so that approximately
equal grid-voltage swing above and
below the operating point would
reach zero bias and cutoff respec-
tively. The value of load impedance
has a relatively small effect on power
output (picture height), but has a
considerable effect on power input,
plate dissipation, and plate efficiency.
It is good design practice to select
the output-transformer ratio giving a
load impedance which permits ade-
quate picture height with maximum
efficiency and minimum tube dissipa-
tion rather than to seek the ratio
which provides the most output. The
choice of load resistance, therefore,
may depend more upon the B voltage
and the deflection power required
than upon the tube type used for ver-
tical output. Of course, some reserve
deflection must be allowed so that
variations in line voltage, tubes, and
components can be accommodated
and the tube is not driven to zero
bias under normal operating condi-
tions.

Choice of Tube Type

The maximum theoretical effi-
ciency of an amplifier delivering a
sawtooth current waveform into a

70
TYPE 654

Ep= 63 VOLTS

50

O,
‘a
s

30

Fig. 3: 854 plate characteristics.
*Typical load line” Is for 6000-

PLATE MILLIAMPERES

ohm resistance in parallel with
a $0-henry inductance and @
sawtooth current of 30 ma

Lo
20| AD Q
R
/ 75315 Tangy ! / Jo
- 20000
Oringg

pedk-to-peak in the resistance.
Three other resistance load lines

1

also shown

resistive load is 33%4%, as compared
to 509 for a sine wave and 1009
for a rectangular wave. A necessary
condition for obtaining plate effi-
ciency approaching. the maximum
theoretical efficiency with any power
amplifier is that the minimum plate
voltage, at zero bias on the appropri-
ate load line, should be a relatively
small fraction of the plate supply
voltage. Good efficiency is most
easily obtained, therefore, with high
plate supply voltages. The 654, for
example, has been used in commer-
cial circuits having an ample reserve
of deflection with better than 209
plate efficiency from a 500-volt plate
supply. The 634 is well suited for
such an application because its rela-
tively high mu makes it easy to
drive and because it requires only a
small part of the B supply voltage
for cathode bias. If a 300-volt supply
were used for the 654, the efficiency
would be much lower and output
adequate for most modern deflec-
tion requirements would be impos-
sible to obtain. The output which
must be supplied to the wvertical-
deflecting coils to scan kinescopes
having deflection angles of 66° to 70°
and operating at anode voltages of
14 to 16 kv is in the order of one
watt. For applications in which
plate-supply voltages are relatively
low, better efficiency is obtained
with other high-transconductance
tubes having lower mu, such as the
6AQ5 triode-connected. A triode-
connected 25L6-GT or 6W6-GT will
provide even more output if the
application permits operation within
tube ratings.

Quiput Tube

Because high plate current at low
plate voltage is required for vertical
deflection in receivers having a low
B voltage, it may seem that a pen-
tode would be better than a triode
for the output tube. Pentodes do
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PLATE YOLTS

have the advantage of being capable
of higher efficiency, but most de-
signers have avoided their use be-
cause the value of load impedance is
more critical and the attainment of
proper deflection linearity requires
special design considerations, as will
be discussed in the next section.

Up to this point, it has been as-
sumed that an ideal vertical-output
transformer is used in the circuit of
Fig. 2. Actually, transformers depart
from the ideal in many respects. The
chief difficulty encountered in the
design of vertical-output transform-
ers is that of making the primary
impedance high enough so that it has
no appreciable effect on the circuit.
A transformer with such hight pri-
mary impedance would have disad-
vantages with respect to size, weight,

| :

J [}
Fig. 4: Equivalent circuit for vertical de-
flectionn outpul; voltage ond current waveforms
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VERTICAL DEFLECTION

and cost, and would also cause an
undesirable increase in leakage re-
actance and distributed capacitance.

Leakage Reaciance

The leakage reactance of commer-
cial transformers currently in use

Fig., 5: {a} MNermal fest patfern at leff, {b)
Nonlinear patern resulting from reducing pri-
mary inductances of vertical output fransformer

SWITCH /g/ﬂ —
d TC

A

SN

Fig, &: Approximote equivalent for vertical
refrace part of cycle

eutput eircuit  during

Fig. 7: Transient voltage {fop) wmcross capa-
citor £, and current (bottom) through inductance
n°L, switch opeii in Fig. 6 {o—Ileft) Overdumped,
Ra small; (b—center) Rgq adjusted for critical
damping; {c—right}) Ra large, oscillatory

can usually be neglected; the pri-
mary inductance, however, should
be considered. These transformers
can be represented with reasonable
approximation by the equivalent cir-
cuit shown in Fig. 4. In this circuit,
retrace is still disregarded, and the
deflecting coils are represented by
the resistance n?R, where n is the
transformer ratio and R is the re-
sistance of the coils. The current
waveform through the deflecting
coils, ir, is a sawtooth as indicated.
The voltage across the resistance, e,,
must also be a sawtooth. If the pri-
mary inductance of the transformer
is assumed to be linear (that is, if
the effect of the iron core which
causes the inductance to be some-
what dependent upon the current is
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(Continued)

neglected), the current through the
inductance, i is of the waveshape
shown in Fig. 4 This waveform is,
mathematically, the sum of a section
of a parabola and a straight line
having a negative slope. The plate
current of the tube, i,, is the sum of
the currents iy, and i, and, with the
ratio of R to Ly, found in most com-
mercial transformers, the waveform
is nearly parabolic as shown. If
numerical calculations are made, a
typical load line can be constructed
on tube characteristic curves. Such
a construction has been made on
Fig. 3 (typical load line) for the
voltage and current waveforms of
Fig. 4. The near-parabolic current
waveform, ir, can be obtained either
by driving the tube with a similar
grid voltage waveform or by having
some nonlinearity in its plate char-
acteristics. The characteristic curves
of Fig. 3 show that the 634 has such
non-linearity of characteristics. This
type of nonlinearity, which is in-
herent in triodes, permits the use of
a nearly-linear grid signal to pro-
duce the plate current waveform re-
quired by an economical transformer.
The nonlinearity of characteristics is
sometimes deliberately accentuated
in the design of vertical output tubes.
A tube having more linear charac-
teristics could be used with a prop-
erly shaped grid signal, but the cir-
cuitry required to produce such a
grid signal is cumbersome and
costly, at least at the present state of
the art. We mentioned previously
that the most straightforward way
to obtain linear deflection is to avoid
distortion in each part of the circuit;
however, the use of nonlinear tubes
and transformers having comple-
mentary characteristics which pro-
vide linear deflection has proved
economically expedient in commer-
cial receivers. In addition to the
economies in tube and transformer,
a more detailed analysis shows that
the addition of a suitable inductance
in parallel with the load resistance
increases the theoretical plate effi-
ciency from 3349 to as high as 509,
when the ratio of R/Ls is equal to
120.

Opiimaum Dellection Linearity

For the best deflection linearity,
the tube and transformer must be
designed to complement each other.
Variation in either can be at least
partially compensated by adjustment
of bias on the vertical-output tube.
This bias adjustment is usually made
by means of a variable cathode
resistor-—the “vertical-linearity con-

trol.” Only a certain amount of com-
pensation is possible, however, and
objectionable distortion can result
from improper pairing of the tube
and transformer. Fig. 5a is a photo-
graph of a test pattern llustrating
the good linearity produced with
typical commercial deflection com-
ponents {654 tube, RCA-2267T1
vertical-output transformer, and
RCA-211D1 deflecting yoke). Fig. 5b
shows the impaired linearity which
resulted in the same circuit by re-
ducing the primary inductance of
the transformer to about 55% of the
original value. Considerable adjust-
ments of the height and vertical-
linearity controls were necessary to
make the linearity even as good as
that of Fig. 5b. No adjustment of the
controls, however, could produce
satisfactory linearity.

Because of its nonlinear charac-
teristics, a triode tends to stretch
the bottom of the picture, which is
coincident with maximum plate cur-
rent, and thereby to correct for the
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Fig. 8: Verticui output tube voltages. (a)
Correct peaking; (b} too much; (¢} too [ittle
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Fig. 10: Peaking effect on raster retrace. (a) Correct peaking; {b) too much, linearity disturbance at top; (¢} too little pecking, excessive retrtace time

effect of the transformer primary
inductance. Pentodes can be used in
a similar manner, provided the load
impedance is chosen so that the load
line does not approach the “knee”
of the tube plate characteristics.
Neither tube type has a clear-cut
advantage in such operation, as evi-
denced by the fact that triodes have
been more popular in this country
while pentodes have been used ex-
tensively in Europe. Operation of
pentodes in this manner, however,
does not take advantage of their
high-efficiency capabilities. If the
high efficiency of the pentode is re-
quired, the grid-signal waveform
must be modified and a suitable load
resistance  chosen. Degenerative
feedback circuits provide a practical
means of modifying the grid signal.
In such circuits, the increase in
driving signal required by feedback
is compensated for by the high
power sensitivity of pentodes. Ap-
proximately the same amplitude of
grid signal is required, therefore,
with either triodes or pentodes,

Cathode RBias

It was mentioned earlier that
cathode-resistor bias is ordinarily
used for the wvertical-outpui tube
even though some power output is
sacrificed because of the reduction
in effective plate voltage. An im-
portant reason for the use of cathode
bias is that large values of grid re-
sistors are necessitated by the high-
impedance driving circuits and by
practical values of coupling capaci-
tors. Reverse grid current from gas
or grid emission in the amplifier

tube may cause a significant reduc-
tion in effective grid bias when a
large value of grid resistance is
used, and cathode-resistor bias is
required to minimize the possibility
of excessive plate current.

Retrace Portion of Cyele

The retrace portion of the scan-
ning cycle is probably best explained
in terms of transient phenomena. A
complete discussion of transients
would require treatment of differ-
ential equations, but adequate famil-
iarity with the subject can be ob-
tained through consideration of
some voltage and current wave-
forms and a brief explanation of
what happens. The circuit of Fig. 6
is an approximate equivalent circuit
for a wvertical-deflection circuit; R
and L are the resistance and induct-
ance of the vertical deflecting coils,
n is the transformer ratio of primary
to secondary turns, C is the dis-
tributed capacitance of the trans-
former and yoke, and R, is an ex-
ternal damping resistor. Fig. T shows
a series of oscillograms of wvoltage
and current waveforms obtained
with the three different values of R,
when the switch is opened in such
a circuit. This circuit could be made
a more nearly exact equivalent if
the equivalent resistance of the
transformer windings were included
in the value R. In a well designed
transformer, the resistance of the
windings is about 209 of the yoke
resistance. Larger values of trans-
former-winding resistance wusually
cause an objectionable reduction in
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transformer efficiency.

Commerical vertical-deflection cir-
cuits include such values of R, L,
and C (Fig. 6) that, without external
damping, the oscillatory transient
condition is encountered. Circuit
resistance, however, is such that the
oscillations die out after a few
cycles. Such oscillations can be ob-
jectionable because they may con-
tinue beyound the blanking period
and upset the deflection linearity at
the top of the picture. Furthermore,
the “frequency” of oscillation is
quite high compared to the vertical
scanning frequency, and the high
peak voltages developed may cause
arcing in the transformer, tube, and
socket. Commercial practice has
been to damp the circuit in such a
way that the retrace time is length-
ened and the oscillations are not
permitted. It should be noted, how-
ever, that the resistors which are
commonly placed across each ver-
tical deflecting coil are primarily
for the elimination of another unde-
sired effect in the yoke, and ad-
ditional damping is required for the
purpose discussed above.

Pentode Quiputl Tube

When a pentode output tube is
used, it operates very much like
the switch in Fig. 6. When the tube
is cut off at the end of the trace,
it remains substantially cut off dur-
ing retrace despite the high plate
voltage developed because the plate
current of a pentode is relatively
independent of the plate wvoltage.
Damping is usually accomplished
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VYERTICAL DEFLECTION (Continued)

through the use of a series resistor
and capacitor across the primary
of the vertical output transformer.
The capacitor contributes both to
increased retrace time and to re-
duced loading due to the resistor
during the trace portion of the cycle.
The value of resistance is chosen so
that there are no oscillations but the
retrace time is not excessively long.
The values of these components are
selected empirically.

Vertical Ouiput for Damping

When a triode output tube is used,
tne tube plate current is usually
controlled during retrace in such
a manner that the tube does the
damping. The use of the tube rather
than fixed components for damping
has some minor advantages. First,
the damping ‘“‘resistance” is present
only during retrace and no power
is wasted in a damping resistor.
Second, the value of the effective
damping resistance can be varied
during retrace and the value of peak
voltage developed can be kept
smaller for a given retrace time than
if fixed components were used.

The action of the tube in damping
the circuit may be explained with
the aid of the grid-voltage and
plate-voltage waveforms shown in

SAWTOOTH
oUTPUT

Fig. 11: Discharge-tube ctircuit for the
generation of o sawtooth voltage waveform

]
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SWITCH OHMS S RESISTOR
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' Fig, 12: Equivalents for Fig. 11. (a] Simple
discharge ¢ircuit; (b) with peaking resistor
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Fig. 8. The grid-voltage waveform
for a triode output tube cannot be
a simple sawtooth because the high
plate voltage developed during re-
trace would cause considerable tube
conduction and the excessive damp-
ing would cause long retrace time.
During retrace, when the plate voli-
age is high, it is necessary to add a
negative pulse, the “peaking” pulse,

to the grid voltage to keep the tube

near cutoff. Fig. 8a shows the wave-
form, e, of the sawtooth grid voltage
with the peaking pluse added.

In Fig. 8a, the trace ends at the
point indicated A. At this point,
which corresponds to the bottom of
the picture, the plate voltage is low
and the grid voltage is at its highest
value. The application of a high
negative grid voltage practically
cuts off the plate current and thus
causes the transient condition of
rapidly decreasing current in the
deflecting coils and a resultant high
value of plate voltage. The plate
voltage might rise to a value of 3000
volts or more, but the peaking am-
plitude is adjusted so that at some
lower value—say 1500 volts—ap-
preciable plate current flows, damp-
ing the circuit or slowing the rate
of change of current in the deflect-
ing coils. As the deflecting-coil cur-
rent decreases, the plate voltage
drops to a lower value at the point
indicated B. The peaking pulse
should end at point B to coincide
with the end of retrace as shown in
Fig. 8a. When the trace begins again
at B, the grid and plate voltages are
at the approximate values indicated
by the analysis used earlier in this
article, in which the deflecting coils
were assumed to be a resistance
and retrace was disregarded. The
effective damping resistance can be
varied during retrace by suitable
control of the waveform of the
peaking pulse.

Aection During Beirace

One point should be emphasized
in this discussion; the vertical out-
put tube does not act like a conven-
tional voltage amplifier during re-
trace even though its grid-voltage
and plate-voltage waveforms may
be similar. The departure from am-
plifier action is more obvious when
the circuit performance with incor-
rect adjustments of the peaking am-
plitude is examined.

Fig, 8b illustrates the effect of too
large a peaking pulse. Because of
the large negative grid voltage dur-
ing retrace, there is little damping
by the tube. Retrace is completed

QUTPUT VOLTAGE
\

OUTPUT VOLTAGE
\

TIME
b

Fig. 13: {a} Sawtooth formed with circuit of
Fig. 12a; (b} voltage with peaking, Fig. 12b

rapidly and the current in the
“under-damped” circuit continues
to oscillate while the tube is cut off.
When the peaking pulse ends, the
oscillations are damped out quickly
by the tube. The disadvantages of
too much peaking are the higher
peak voltages developed and the
linearity disturbance at the top of
the picture.

Fig. 8c illustrates the effect of too
small a peaking pulse. The rela-
tively small negative grid voltage
during retrace causes the tube to
damp the circuit excessively. In
fact, the peaking pulse ends before
the retrace is completed and the re-
sultant increase in damping causes
a further increase in retrace time.
Insufficient peaking may cause fold-
over at the top of the picture be-
cause of the long retrace time.

For the sake of clarity the retrace
time was shown disproportionately
large in the waveforms of Fig. 8.

-Actual plate-voltage waveforms ob-

served in a practical vertical deflec-
tion circuit with corresponding ad-
justments of peaking amplitude are
shown in Fig. 9.

The adjustment of peaking ampli-
tude may also be made with the aid
of ohservation of vertical-retrace
lines in the raster. The raster must
be de-centered on the kinescope so
that the top of the raster is visible.
Because the adjustments of height,
vertical linearity, vertical fre-
quency, and peaking are interde-
pendent, the adjustment of peaking
should be made with normal picture
height and linearity, and with the
picture synchronized. Fig. 10 shows
three photographs of synchronized,

(Continued on page 88)
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NEW EQUIPMENT - oemes us usve

Relay Rectifier-Suppressor

Type D-2906 rectifier suppressor for
use with de relays is encapsulated with-
in a thermosetting plastic material

which offers complete protection from
moisture, fungus, salt spray, and corro-
sive vapors. The unit has two elements:
one provides hall-wave rectification of
the ac input, the other provides a path
for .current resulting from the collapse
of the relay coil magnetic field during
the non-conducting half-cycle. The
unit is rated 48 v. max. input and 5 ua
output at 100° C. It is provided with
three pigtails, and measure 34 in. in dia.
and is 1 in. long.—International Recti-
fier Corp., 1521 E. Grand Ave., El Se-
gundo, Calif—TELE-TECH & ELEC-
TRONIC INDUSTRIES

RF Power Supplies

Two new regulated and two new un-
regulated bench-type high-voltage rf
power supplies, models R-22C, R-22CR,

R-22M, and 22MR, are unusual in that
they can be reversed in polarity by a
front panel lever, A further advantage
is that they provide both positive and
negative output from a single power
supply. The R-22 shown is rated 5-30
kv, 2 ua at 18 kv, regulated to 0.5%.—
Neutronic Associates, 83-56 Vietor Ave,,
Elmhbhurst 73, N.Y.—TELE-TECH &
ELECTRONIC INDUSTRIES

Volt-Ohm-Microammefer

Model 269 wvolt-ohm-microammeter
has an ultra-sensitivity of 100,000 ohms
per volt. Each of its 33 ranges has been
“customized” to meet the needs of the
electronic and electrical industries. Its
measurement accuracy is 3% de¢ and
5% ac of full scale deflection. To save
time and assure accuracy, the model
269 makes use of only a setting range
control and an ohms adjustment con-
trol. A pair of removable alligator clips
and a 4,000 v. dc probe extension are
furnished. Encased in a molded bakelite
case, the unit is 6 in. long, 244 in.

deep, and 7% in. wide.—Simpson
Eleetric Co., 5200 W, Kinzie Sitreet,
Chicago 44, II1.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Electronic Standard Cell

An electronic standard cell which
furnishes a stable power supply from
a 28 v. dc input has less than +015%
change in output when used intermit-
tently; and when used continuously,
shows less than 0.1% total output
change, Its ac ripple is less than 1 mv,
therefore, the cell can be used with all
types of recording oscillographs; and
it will meet the requirements of other
applications thal require a stable out-
put in the ranges 0—100 v and 0—30

ma. The unit is well adapted to labora-
tory use, but it is small enough to use
as a built-in power supply for larger
instruments.—Hastings Instrument Co.,
Inc., Hampton, Va—TELE-TECH &
ELECTRONIC INDUSTRIES

Standby Transmitter

General characteristics of the BCA
250-watt standby transmitter, which is
expected to find wide use in .AM sta-
tions because of its low cost and com-
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pactness, are: frequency range, 540-1700
KC; noise, equal to or greater than -40
db below 100% modulation; distortion,
equal to or less than 5% from 150-5000
ces, 0-100% modulation; response, equal
to or less than =+ 2db from 150-5000
cps, from zero to 100% modulation;
R-F load, will match loads from 30-
300 ohms. Frequency and load specified
by customer. Second harmonic is lower
than 40 db below fundamental. Cabinet
size is 50 in. high, 23 in. wide, 26 in.
deep. Primary power for the transmitter
requires 1400 va at 115 v, single phase,
60 cps for average program leads—
Gates Radio Co., Quincy, IIL—TELE-
TECH & ELECTRONIC INDUSTRIES
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Electronic Thermosiaf

The electronic thermostat shown was
designed to control the Kay-Lab Loga-
ten at 100°F. within 0.2°. A Western

Electric type 7A thermistor with a
nominal 500 ohm resistance at 100°F,
built into the Logaten, comprises the
sensing element. Three 500 ohm arms,
with one adjustable =50 ohms, enable
exact temperature adjustment. Nor-
mally 1 mv. of unbalance signal ap-
plied to the phase-sensitive amplifier
input operates the relay of the system.
In operation, the bridge is driven by a
4 v. winding and the relay applies 6 v.
at 0.5 amp. to the heater—Kalbfell Lab-
oratories, Inc., 1090 Morena Blvd., San
Diego 10, Calif. —TELE-TECH & ELEC-
TRONIC INDUSTRIES

Portable Galvanometer

According to GE engineers, alnico
magnets used in a redesigned line of
high-sensitivity galvanometers give a
field of more than twice the strength
that was obtainable with chrome steel
magnets used before. The instruments
are designed so that the entire coil and
suspension element can be removed
from the magnetic assembly and re-
placed by a different sensitivity sys-
tem without disturbing the external
connections or remagnetizing. The gal-
vanometer element and optical system
are in a light-weight, shock-mounted
metal case that is approximately
6% x 8 x 16 in. The instrument scale,
tilted 15° for the convenience of a
standing user, is marked 50-0-50 and
0-100 in 1 mm divisions. The zero ad-

justing knob enables rolling back the
hairline to give an effective scale of
280 mm.—General Electric Co., Sche-
nectady 5, NY.—TELE-TECH & ELEC-
TRONIC INDUSTRIES
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Tape Recorder

A new portable tape recorder weighs
25 lbs. and is packaged in a 14 x 12 x 9
in. aviation type luggage case. Using any
size reel up to 7 in., the dual-speed ma-

chine records or plays back for two
hours max. and rewinds in approx.
234 min. Tape threading takes only a
few seconds. The recorder is operated
by pushbutton contreols and has a jack
with which to attach a phonograph,
radio receiver, public address system.
The unit has a 4-tube built-in ampli-
fier. Its external speaker impedance is
3.2 ohms, and it operates 105 to 125
v, 80 cps, ac current—RCA Victor
Div. Radio Corp. of America, Camden,
N. J—TELE-TECH & ELECTRONIC
INDUSTRIES

Rosin-filled Solder

The new sequence-action, rosin-filled
solder is a solder wire coated with
rosin over which the outer solder-sleeve
is formed, thereby eliminating the pos-

A

SOLDER

ROSIN

SOLDER

sibility of a rosin void. The energized
rosin flux in “Cen-Tri-Core” flows
ahead of the molten solder and reduces
waste. The new construction is non-
corrosive and electrically non-conduc-
tive. Beyond its conformity to Federal
Spec QQS-571b, Par. E-2a, the new
product has withstood 250 v de cycled
humidity at high temperatures for 42
days without evidence of corrosion or
rosin  breakdown. “Cen-Tri-Cor” is
available in all alloys, diameters, and
flux core percentages.—Alpha Metals,
Inc., 56 Waters St.,, P. 0. Box 34, Ber-
gen Sta., Jersey City 4, N. J—TELE-
TECH & ELECTRONIC INDUSTRIES

Molded Tubular Capacitor

A highly moisture-resistant, tubular
molded-paper capacitor uses a new
molding compound (“Humiditite”) and
a new stable impregnant that provides
additional strength and holds the unit
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to rated capacity. It is said to be the
only capacitor to have the molded tu-
bular construction that can meet the
minimum requirements of NIL-C91A
(Proposed). Engineering data sheet
TEL contains additional information.—
Sangamo Electric Co., Marion, IlL—
TELE-TECH & ELECTRONIC IN-
DUSTRIES

Memory Unit

Model 3C1-384 includes a solid acous-
tic delay line and the entire memory
circuit packaged in one plug-in type
chassis ready for installation in a com-

puter. The unit stores 384 bits at a pulse
rate of 1 mc. All five germanium diodes
are grouped in a plug-in type sub-unit.
Input voltage in write-erase gate is
10 v. The reshaped output signal level
is 15 v in a 100 ohm impedance load.
All circuits are degenerated, with re-
serve gain in the wide band if ampli-
fier. Tuning is unnecessary. Tempera-
ture coefficient of the guartz delay line
is-123 parts per million per degree C.
—Computer Control Company, 106 Con-
cord Ave., Belmont 78, Mass.—TELE-
TECH & ELECTRONIC INDUSTRIES

Cable Clips

Type TR “Etholoc” plastic cable clips
are made wider and heavier to hold
cable or wire from 1% in. through 3 in.

diameters in such electrical components
as batteries, capacitors, etc. The clips
are fabricated from “Ethocel,” a tough,
ethyl cellulose material made by Dow
Chemical Co. Information concerning
the electrical properties of the clips is
available.—Weckesser Co., 5261 N.
Avondale Ave., Chicago 30, IlL.—TELE-
TECH & ELECTRONIC INDUSTRIES

- Subminiature Rate Gyros:-ope

Model 7 subminiature rate gyroscope
is 1 in. in dia., less than 2 in. long, and
weighs 3 oz. The maximum linear out-
put of the hermetically-sealed and
temperature-compensated unit occurs
at an input of 420° per sec. and its out-

put resolution is better than 0.05° per
sec. Its sensitivity is 14 mv output per
degree per sec. The rotor speed 1is
24,000 rpm requiring 6.3 v 400 cps, 3 w.
With an ac output, the gyro is appli-
cable to aircraft instruments, guided
missiles, radar antenna stabilization,
and fire control system.—Sanders Asso-
ciates, Inc., 137 Canal St., Nashua, N.H.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Step Variable Delay Line

Type 702 step variable delay line pro-
duces variable time delay up to 10 psec
and has an equal input and output im-

pedance. The line consists of 55 sections
of lump-parameter L.-C filter networks,
each of which is designed to give linear
phase-shift to 70% of cutoff frequency,
and a Gausian shape response curve.
As a result, the unit produces an es-
sentially zero over-shoot and has a very
rapid rise time. The in step time delay
is variable from 1 to 10 psec. Charac-
teristic impedance is 190 ohms nominal
input and output. Rise time is less than
0.45 psec per step. Cutoff frequency is
1.27 mMc; max. applied voltage is 500 v,
peak. Its dimensions are 2 x 52 x 8 in—
Advance Electronics Co., P. 0. Box 3%4,
Passaic, NJ—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Modification Kif

A new modification kit includes cir-
cuits that are necessary to change the
NTSC signal to the 3.58 MCIQ speci-
fication. It is comprised of delay cir-
cuits, matrix units for I, and @, and Y
phase-corrected band-width limiting,
and rematrix circuits for use with
Telechrome Model 609-AR Encoder or
Colorplexer.—Telechrome, Inc., 84 Mer-
rick Rd., Amityville, N.Y.—TELE-
TECH & ELECTRONIC INDUSTRIES
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FM Signal Generator

The FM signal generator 100C, repre-
sents a new departure in signal gener-
ator design. A novel circuit with a

single tube is used in the rf compart-
ment instead of the usual three or four,
As no reactance is used, drift, which
otherwise might result from variations
in transconductance, is minimized. Since
no mixing or multiplication is used, and
the oscillator frequency is the output
frequency, there are very few low
spurious out puts. Low modulation dis-
tortion, low A-M, and low hum are
also consequent results, Leakage is
minimized by a heavy, silver-plated,
cast bronze cavity to enclose the rf
compartment. A single tuning range
covers the 25-216 mc range. An incre-
mental dial permits precise carrier
change.—New London Instrument Co.,
New London, Conn.—TELE-TECH &
ELECTRONIC INDUSTRIES

Variable Frequency
Power Supply

Model D-50 variable frequency power
supply is capable of supplying 500 watts
power at 115 v. ac. A level control

adjusts output voltage from 0 to 125
v. ac. Frequency can be supplied by a
tuning fork, or by a variable frequency
audio oscillator capable of supplying 3
v. RMS. The unit can be employed for
continuous duty cycles, or for applica-
tions such as servo-spin tables, or “G”
tables. All circuitry and the level con-
trol are accessible via the hinged top
panel.—International Research Assoc.,
Div. of Iresco, Inc., 2221 Warwick Ave.,
Santa Monica, Calif.—~TELE-TECH &
ELECTRONIC INDUSTRIES

Puise Transformers

A new line of miniaturized pulse
transformers for blocking oscillator ap-
plications suitable for commercial and
government equipments are available

in three styles: a plug-in octal base
construction; a hermetically sealed
MIL-T-27 construction; and, an en-
capsulated version with a built-in
solder seal for chassis mounting.—
Raytheon Manufacturing Co., Wal-
tham 54, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Magnetic Pecision Elements

Two new building blocks, termed “S”
and “A,” occupy only one cu. in., never-
theless, they are completely basic, flexi-
ble elements with which it is possible to
build the entire arithmetic, program,
control, and memory sections of any
digital computor. This whether it is a

serial or parallel system, or whether the
computer is a simple flip-flop or binary,
a large-scale general purpose instru-
ment, or a digital differential analyzer.
Magnetic Decision Elements contain no
electron tubes or transistors. Synchro-
nization and power drive is derived
from a central 200 CPS, two phase, clock
pulse generator. The information flow
rate is 100 CPS. Static storage in each
element makes it possible to switch off
power completely and retain all in-
formation indefinitely, including the
operations of dynamic arithmetic.
Therefore, the “S” and “A” elements
can be used as the complete founda-
tion for digital computing systems.—
The Minnesota Electronics Corp., St.
Paul 1, Minn.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Folded Hybrid

A new folded hybrid that can be used
in balanced mixer applications has the
following properties in a frequency
range from 8500 to 9,600 mc; VSWR

into either arm is less than 1.2; isolation
is greater than 40 db; power split bet-
ter than 0.05 db. A series of new plumb-
ing resigns are in course to enable use
of the new folded hybrid in duplexer
circuits.—Airtron, Inc., East Elizabeth
Ave., Linden, N. J—TELE-TECH &
ELECTRONIC INDUSTRIES
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Mobile Power Generator

A new light and power generator is
driven by a 2 cylinder, 4 cycle type
air-cooled engine. The unit consists of a
5 kw ac generator which develops 60
cycle current at standard voltages of
110/220, single phase, or 3 phase,
220/440, 1800 rpm. It is available with
or without automatic voltage regu-
lator or standard 6 v automatic type
starting. Auxiliary hookup equipment
is available to provide full automatic
standby.—Katolight Corp., 624 N. Front
Street, Mankato, Minn.—TELE-TECH
ELECTRONICS INDUSTRIES

Magazine Recorder

Designed primarily to simplify the
collection of a number of actions over
a period of time, this monitoring re-
corder fits into the palm of a hand.
Nevertheless, it prints and stores a tape
record of two separate data traces plus
a timing trace. The Y4 in. electro-
sensitive tape is uneffected by extreme
temperature or humidity changes, and
positively records actions separated by
as little as }{s sec. One magazine load-
ing will run for 8 days, or minutely de-
tailed data may be run through in a
few hours. All that is necessary to place
the recorder in operation is to attach
either a normally-open or a normally-
closed switch to the phenomena source,

plug connecting wires into the unit and
plug the power line into a 110 v. out-
let which provides power to drive the
reels and mark the tape.—Alden Elec-
tronic & Impulse Recording Equipment
Co., Westboro, Mass.—TELE-TECH &
ELECTRONIC INDUSTRIES

Electronic Liquid Level Control

An electronic liquid level control
eliminates hot tube failure and does not
require floats, bellows, or other moving
parts. Its accuracy is independent of
pressure and temperature. The new
Haledy TT-1 triode used needs no fila-
ment, plate transformer, or circuitry,
hence, requires no warm-up or standby
current. Its unusually accurate level
detection results from its 2% million
amplification factor. Less than two pa
flow through the electrodes at low volt-
age, the system, therefore, is safe for a
wide range of liquids and electrode cor-
rosion is hegligible—Haledy Elec-
tronics Co., 57 William St., New York
5, NNY..TELE-TECH & ELECTRONIC
INDUSTRIES
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Microwave Standard

The Model 100 Microwave Secondary
Frequency Standard provides a versatile
and relatively inexpensive instrument
to generate accurate test signals over

the extremely wide range of 200 to ap-
proximately 11,000 MC without any fre-
quency tuning. It delivers to the 50 ochm
input of a typical microwave receiver
an uninterrupted series of CW signals
paced every 100 and 200 MC over the
complete frequency range, and 50 MC
marker output useful up to approxi-
mately 9000 MC. These signals are all
delivered simultaneously without any
frequency tuning. Frequency accuracy
is 4-0.005%. Tube complement includes
12AU7, 6AKS5, 5763, 5Y3GT and 1N23B.
Dimensions of 16-1b. unit are 8 x 8 x 16
in.—Presto Recording Corp., P. 0. Box
500, Paramus, N. J.-TELE TECH &
ELECTRONICS INDUSTRIES

Electronic Relay

An electronic relay which is highly
sensitive to resistance changes and can
be varied by a stepless dial, may he
used to start or stop a fractional horse-

power motor directly when a contact-
making meter reaches a required read-
ing. Other uses include liquid-level and
sorting controls, solenoids, and contrac-
tors wherever there is sufficient change
in the resistance of a circuit. Two
single-pole double-throw contacts per-
mit control of independent systems, and
simple jumper change sets the relay for
normal or reversed operation. Power
requirements are 115/230 volts ac, 50/60
cycles, and should not exceed 10 volt-
amperes. The time delay, depending
somewhat on the dial setting and the
external resistance value, is rated at 5

70

milliseconds minimum. The relay en-
closure is weather resistant and meas-
ures approximately 10 x 6% x 4% in.
—General Electric Co., Schenectady 5,
N. Y.—TELE-TECH & ELECTRONIC
INDUSTRIES

Precision Potentiometers
Linearity of 0.01% is a feature of the
Series 3500 ten-turn Potentiometer, now
available in production quantities. Re-
sistance range is 2000 ohms to 300,000

ohms with a standard resistance toler-
ance of =19%. Lower resistance values,
down to 500 chms, are available at re-
duced linearity (0.02%). Electrical and
mechanical rotation may be specified
to any value between 360° and 3780
+1° (linearity tolerance of 0.01% is
based on 3600° rotation). A built-in
traveling nut type limit stop is a stand-
ard feature. This unit may be servo or
panel mounted. Its torque and inertia
characteristics are adapted to servo re-
guirements. The case is accurately con-
centric with the shaft so that the unit
may be cradle-mounted and driven dif-
ferentially —Birklan Corp., 200 E. Third
St.,, Mt. Vernon, N. Y.—TELE-TECH
& ELECTRONIC INDUSTRIES

Audio Frequency Amplifier

Heavy-duty audic frequency ampli-
fier type 101-D will provide long serv-
ice with a minimum of maintenance in
railroad yard, warehouse, and depot
paging systems. The unit delivers 50
watts of power with less than 3% total
RMS harmonic distortion from 100 to
8.000 CPS; and its frequency response
is flat within 1 db from 30 to 15,000
CPS, A filter restricts output to the
voice band range when required. Also,
provision is made for working load im-
pedances within 1 to 1000 ohms. The
load may be balanced or one-side
grounded, as load windings are fully
grounded. The type 101-D can be
stacked, and matched or bridged across

a telephone line, or used with a choice
of preamplifiers to match several types
of microphones, or phonograph or tape
reproducers.—Langevin Manufacturing
Co., 37 W. 65th St., New York 23, N.Y.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Digital Recorder

Digital recorder, model 960, records
up to eight digit numbers per sec. and
is designed for use with any equipment
which provides a binary coded decimal

indication. Data is recorded on elec-
trosensitive paper by groups of four
styli. An intermittent drive system pro-
vides data input paper advance control
at recording speeds below 10 per sec.
Intermittent motion automatically
merges into continuous drive above 10
records per sec. Continuous drive can
be also independent of input data, Paper
speed is adjustable from 2.5 to 20 in.
per sec. Paper rolls, 4% in. x 400 ft,,
enable 50,000 recordings without reload-
ing. Standard unit incorporate 20, 26,
or 32 styli. Dimensions are 171 x 1214
: 1634 in. Power input is approx. 300
watts.—Potter Instrument Co., 115 Cut-
ter Mill Road, Great Neck, N. Y.—
TELE-TECH & ELECTRONICS IN-
DUSTRIES '

Precision Miniature Connectors
Light weight connectors are avail-

able in a newly-developed line which

have from one to 100 contacts. To assure

maximum conductivity, the contacts
are gold plated over silver, and a float-
ing feature of their design facilitates
engagement and disengagement. Pre-
cision molded melamine bodies with
raised barriers resist arcing and heat
and provide longer creeping paths.
Male and female guides assure positive
polarization. The new connectors are
especially suited to installations where
high voltages are required and com-
pactness and light weight are essential.
—Gorn Electronics, Div. of Gorn Elec-
tric Co., 875 Main St., Stamford, Conn.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES

TELE-TECH & ELECTRONIC INDUSTRIES ¢ July 1953

www americanradiohistorv com


www.americanradiohistory.com

A REVOLUTIONARY NEW
FILM PROGRAMMING
SYSTEM

This new Philco TV Film Scanner will put realism
and life into your film programs ... It will build
audience acceptance surpassing anything you
have ever experienced with conventional film
projection systems. Developed by Philco, this
unique Film Scanner is a complete, yet inex-
pensive program source for both film and slides.
It is quiet, compact and easy-to-operate. New
design principles employing continuous film mo-
tion and flying-spot scanning techniques result in
superb film reproduction and greatest reliability.
Film motion is continuous and smooth . . . result-
ing in greater film life and utmost dependability.
Moreover, this Philco Film Scanner is adaptable
to any color system or any TV standard.

CHECK THESE PHILCO FEATURES:

¢ Operates at any Film Speed ... Can Project
Stationary Frames.

¢ Cold Illumination Source—No Film Burning.

¢ Smooth Film Movement ... Reduces Film Wear.

¢ Distortionless Optical Compensation for Film
Shrinkage.

¢ Automatic Film Registration and Extreme Pic-
ture Steadiness.

¢ Shading Adjustments Eliminated by Flying-

Spot Scanner.

Philco 35 mm Film Scanner.

GOVERNMENT & INDUSTRIAL DIVISION * PHILADELPHIA 44, PA.

WWW americanraaionisiorv.com
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WASHINGTON
HWews Letter

Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau

BETTER TV STATIONS—Television stations to be
approved in future by FCC will be headed by leading
substantial members of the communities involved under
the new processing program of the Commission. “Strike”
applicants who interposed last-minute applications to
delay authorizations of stations will not gairi the right
of consideration. This should definitely result, in the
opinion of competent observers of the growth of tele-
vision, in the television stations, sponsored by the more
qualified applicants, being approved by the FCC. This
also will mean future television stations will be stronger
financially and will render excellent video service to
their communities.

SPEEDIER GRANT PLAN—Merger between com-
petitors for TV stations on a time-sharing basis under
the new FCC processing rules has already produced
‘prompt action by the FCC in the authorization of tele-
vision stations to get on the air in a swift fashion.
The FCC approval of a new “merged” TV station appli-
cation has come in the matter of a few days, generally
a total of three working days, instead of months of delay.
In the case of applications of competing stations where
one or more drop out and leave a single applicant,
which had gone to hearings, the FCC in another medium
of expediting station authorizations now permits the
examiner to certify the hearing record directly to the
Commission for its immediate action.

STANDARDS SOON—The FCC with the support of
leading members of Congress is slated in July to formu-
late the engineering standards for color television on a
compatible all-electronic basis. RCA has prepared for
experimental FCC authorization for the transmission of
color TV programs on networks to obtain the reaction
of viewers to color pictures as seen on black-and-white
screens. While mass production and sales to the public
may not come for a year, color television definitely has
reached a stage of progress where it will become a
major facet of telecasting in the immediate future.

DEFENSE DEPARTMENT—Responsible sources
have discounted rumors circulating in Washington that
the Defense Department reorganization will go so far as
to consolidate communications operations of the three
branches of the armed forces in one service. Some specu-
lation has it that the Army Signal Corps, for example,
would take over operating responsibilities of the Air
Force and Navy, as well as the Army. These sources say

that such a proposal has been considered in the past and
then discarded.

74

COMMUNICATIONS POLICY—Government offi-
cials have gradually been getting down to cases on policy
and personnel, but many critical matters remain unset-
tled. With several plans under study, the coming six
months are seen as the most significant since the war.
Study of such agencies as the Defense Department, FCC
and Rural Electrification Administration shows a rela-
tive lack of concrete developments in recent months, with
specific actions awaiting staff changes and policy deter-
minations.

ESSENTIALITY RECOGNIZED—The armed serv-
ices were felt to recognize the essentiality of the uses
of radio and radar by the petroleum industry so that
“it is unlikely that this use would be disturbed by the
military even in a national emergency.” This was em-
phasized in a report of a special committee of the Na-
tional Petroleum Council which was recently submitted
to the Defense Department and the Department of the
Interior. However, the committee brought out that ex-
cept for limited use of three Shoran frequencies all
of the radio frequencies now used by the petroleum
industry are non-military frequencies. Since continued
expansion of existing petroleum radio and radar sys- .
tems as well as installation of new systems can be
expected, the petroleum industry group warned
channel-splitting and time-sharing must be used.

MANUFACTURERS RADIO SERVICE—Estab-
lishment of a separate manufacturers radio service in
the mobile and microwave fields has been proposed to
the FCC by a group of 65 major manufacturers in the
United States. The committee, headed by Chairman
Herbert E. Markley of the Timken Roller Bearing Co.
of Canton, O., stressed that the present special indus-
trial radio service is inadequate in the provision of fre-
quencies for the needs of the manufacturers. This is
particularly applicable, the committee cited, with re-
spect to free and uninterrupted use of existing mobile
systems, the availability of microwave frequencies for
point-to-point communications, and multiple-frequency
use. The FCC plan of one frequency to a special indus-
trial user, unless a special showing of need is made,
also introduces a factor of inflexibility in the planning
of radio systems by the larger departmentalized manu-
facturers.

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.
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True Hormelic Sogl
for Trancictor and

Diode Houginge

d‘:—.ﬁ‘

HERMETIC offers the follow-
ing enclosures selected from a
wide variety of availahle designs: It is axiomatic that the only true hermetic seal is a

glass-metal seal. This has been demonstrated in
| vacuum tube design and operation.

In the development of transistor and diode housings,

HERMETIC has employed the same principles as those

STANDARD ] proven in the manufacture of vacuum tubes and has
TRANSISTOR | eliminated the necessity of using the high sealing
HOUSING temperatures so detrimental to the performance of
Pat. 2577576 ; semi-conductors.

HERMETIC’s long years of experience in the design and

SR S B e

production of hermetic seals have enabled its staff of
specialist-engineers to create glass-metal housings to
meet the most demanding requirements of the semi-

Shown Actual Size conductor industry. HERMETIC’s Transistor and Diode
| Housings have received wide acceptance and usage in
the field.
7/16" s U o
¥ - HERMETIC'’s glass-metal seals of compression or

standard design are known to be vdcuum tight,

moisture. proof and contaminant proof by mdss_

spectrometer tests and by virtue of years of suc- 3
cessful operation.

; ind‘u:;‘tr.y-“i,s a swift one, HERMETIC has geared
itself to produce and deliver in accordance with

its customers’ schedules. i

Contact HERMETIC today!

DIODE AL
HOUSING e \'_' |

THE EXPERIENCED SOURCE for TRANSISTOR and DIODE HOUSINGS
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ORDER YOUR

EXCLUSIVE DISTRIBUTUR OF AMPEX

“DATA’ -RECORDING EQUIPMENT IN NEW:
ENGLANB AND UPPER NEW YORK STATE'

SEE MAP.

“SEE AMPEX ADVERTISEMENT ON FACING PAGE
FOR-DESCRIPTION-OF EQUIPMENT. WRITE

T0 RADIQ SHACK CORPORATION TODAY
FOR COMPLETE SPECGIFICATIONS AND PRICE.

Our engineering services are free. Let Radio
Shack Corporation’s Ampes-factory trained
personnel- help vou in the planning, design
“and servicing of the Ampex recordmff equip-
ment you require for industrial, military,
scientific and broadcast use. Naturally all
Ampex special models and accessories are
also available from Radio Shack, as well as
the complete line of “Scotch™ brand magnetic
tape, regular and telemetering tvpe; bulk and
tank degaussers, tape splicers, empty reels
and hubs. All leading makes of microphones,
amplifiers and speakers for use with Ampex

equipment.
FREE!

WORLD'S MOST
AUTHORITATIVE
CATALOG OF
ELECTRONIC
SUPPLIES

274 pages! Over 30,000 items!
A must for every electronics en-
gineer and lab!

Name
Company
Address

'RADIO SHACK

CORPORATION.
gton 5t., Boston 8, Mass.
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CONTRACT AWARDS

This list comprises electronic contracts awarded
by the government during May and June, 1953

Headguarters, Air Material Command, Wright-
Patterson Air Force Base, Ohio

Supply Office, Portsmouth Naval $hipyard,
Portsmouth, N. H.

Control Panels $128,400
$ 28,110
Relay Resistor Boxes $5238,508

Power Supply

The Vendo Co.
Hoffman Labs. Inc,
Scintilla Magneto

Div., Bendix Avia-
tion Corp.

Machmeters, Spare  $256,283 Kollsman Instru-

ment Corp.

Regulators, Aerno  $794 861 Westinghouse Llec-

tric C01p
Computer & Trans-

Kollsman Insiru-
mitters

$266,625 ment Corp,

Navy Department, Bureau of Aeronautics,
Washington, D, C.

Turn & Bank

) Bendix Aviation
Indicators

Corp. Eclipse-
Pioneer Div.

$ 65,641

Manifold Pressure

) Bendix Aviation
Transmitters

Corp. Eclipse-
Pioneer Div.

General Electric Co.

$ 32,846

Control Amplifiers,

Indicators 51,482 213

Generators $ 25,636  General Electric Co.

Wind Velocity Bendix Aviation

[udicators 108,193  Corp., Friez Instru-
ment Div.
Frequency Con- American Electric
verters 3 60,165 Motors, Inc.
Altimeters $179,040 Kollsman Instru-
ment Corp.
Controls $3,715,049  General Electric Co.
Accelerometers $95,550 The Tackner Co.

Office of the Contracting Officer, Air Force
Missile Test Center, Patrick Air Force Base,
Florida
3 34,950

Recorders Audio & Video

Products

Gentile Air Force Depot, Dayton, Ohio

$122,544 Hewlett Packard Co.

Telectro Industries
7,700 Corp.

Computers

Computer Calibva-
tors 317

Oakland QM Procurement Agency, U. §. Army,
124 Grand Ave., Oakland, Calif.

Solder soft S 42,543 ]éow Solder Prod.

Electron Diffraction

University of Michi-
Investigation

$ 29,500 gan
Contracting Branch, Holloman Air Development
Center, New Mexico

Computers, analog  $103,000 Goodyear Aircraft

Corp.

Aultiplier units $ 42,500 Goodyear Aircraft
Corp.

Function generators $ 18,000 Goodyear Aircraft
orp.

Electronic Supply Office, Buildinng-B,
Great Llakes, ill.

Tubes $176,400 Raytheon Mfg. Co.
Relavs $ 32,503 Guardian Electric
Mig. C

Bureau of Ordnance, Washington, D. .

$256,100 Bendix Aviation
Corp., Montrose
Division

Synchro Controls

Rome Air Force Depot, Griffiss Air Force Base,

Rome, N. Y,
FPlug-in Coil Drawers § 94,571 Technical Material
Corp.
Wire

$2,547,000 American Insulated

Wire Corp.

Amplifier Couplers  $§ 75,867 New London Instru-

ment Co

Spectrum Analyzers $ 25,470  Polarad Electronics

Corp.

Switches, rotary

U. S. Instrument

selector $ 37,843 Corp.

Switches, rotary Federal ProductsCo,
selector $187,688

Switches, rotary Lovell-Dressel Co.,
selector $ 40,049 - Inc.

Aviation Supply Office, 700 Robbins Avenue,
Philadelphia 17, Pennsylvania

Cable $2,726,429  General Cable Corp.
Actuators $187,562 Breeze Corp. Inc.
Deteclors $ 42,020 Safe Flight Instru-

Switch & Trans-

ment Corp.

FEclipse Pioneer

mitters $ 28,368 Div., Bendix Avia-
tion Corp.
Indicators % 63,503 Eclipse Pioneer
Div., Bendix Avia-
tion Corp.
IFrequency Meters  $105,049 Radio City Products
Co.. Inc.
Indicators for Kollsman Instru-
aircralt $ 40,5013  ment Corp.
Crystal Units $ 41,390 Collins Radio Co.
Generators $ 40,447 Hewlett-PackardCo.
Relays $ 84,739 The Hartman Elec-
tric Mlg. Co.
Radar Test Sets $121,594  Garod Radio Corp.
Actuators for Gilfilian Bros., Inc.
Aircraft $125,320
Recorder- Pieree Wire Re-
Reproducers $ 41,851 corder Corp.
Plug-Receptacles $ 46,020 .Jémerican Phenolic
o.
Plug-Receptacles % 28,147 General Electric Co.
Test Qscillators % 26,595 Hewlett-PackardCo,
Antennas $ 34,329 NS.T. Corp.
Microphones 3 47,535 The Roflan Co.
Amplifiers, calibra- Simmonds Aeroces-
tors $ 34,425 sories, Inc.
High voltage insula- Transitron, Inc.
tion $ 40,577
Meters $ 54,012  Hewleit-Packard Co.
Generators $ 96,654 General Electric Co.
Generator & Exciter General Electric Co.
Controls $649,189
Amplifier Assembly $ 35,730 Engineering & Re-
search Corp.
Cell Type Screen Shielding, Inc.
Rooms 3 46,652
Relays $ 32,518 The Hartman Elcc-
tric Mfg. Co.
Voltmeters $ 77,585 Millivac Instrument
Corp.
Indicators, trans- The Liquidometer
mitters $ 75,726 Co.
Alternators $172,171 Bendix Aviation
Corp., Red Bank
Div.
Signal Generators $ 29,352 Aircraft Radio Corp.
Regulators $ 29,579 Bendix Aviation
Corp., Red Bank
Div.
Regulators $ 39,283  Eclipse-Pioneer Div.

Bendix Aviation
Corp., Teterboro,
N.J.

Bureau of Ships, Washington, D. C.

Accessories set J. R. Feeney
Acoustic $ 32,328

Accessories set Needham Manuf.
Magnetic $174,911 Co.

Computer-Indicators $743,821

Specialty Assem-
bling and Packing
Co., Inc.

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953

www americanradiohistorv com


www.americanradiohistory.com

TAPE DUPLICATION GOES INTO
““MASS PRODUCTION"®

with the NEW AMPEX Tape Duplicator

Whether you need thousands — or just a few at a time, high fidel-

ity duplicate tapes can now be produced at a cost comparable to disc
recordings. The extraordinary fidelity inherent in a good master tape

is retained in the duplicates to as high a degree as a sensitive ear can dis-
cern. The AMPEX Tape Duplicator is easy to set up, simple to operate
and produces up to 80 hours of duplicate performance

in 15 minutes operating time.

Duplicate tapes open new opportunities
RADIO BROADCASTING —“Tape networks”. and programming

services become practical supplements or alternatives to line networks.

BACKGROUND MUSIC —Tape becomes the best medium for
background music in that it provides higher fidelity, longer
playing and lower attendance costs.

RECORD MANUFACTURE — With mass duplication of tapes now
feasible, all performances currently sold on Lp records
can also be offered on tape.

EDUCATION —Systemwide duplication and distribution of educational

tapes, music and outstanding school performances becomes practical.

COMMERCIAL DUPLICATING SERVICES —With this efficient
equipment now available, excellent business opportunities
exist in setting up tape duplication services.

Features of the AMPEX Tape Duplicator

* One 1o ten simultaneous duplicates (slave recorders can be
purchased one at a time as needed)

Time saving speedup during duplication (as much as 32 to 1)
*15,000 cycle response on 7% in/sec. duplicates

*45 to 50 db signal-to-noise ratio

Duplicate tapes of any standard speed from any master

Single or double track duplicates in one pass

Any standard reel sizes up to 14-inch

« Centralized pushbutton controls

& 4 ¥ @ » ®

*#From master tapes of suitable quality.

AMPEX

Jor further inforination; Dept. 17.12044 MAGNETIC RECORDERS

AMPEX ELECTRIC CORPORATION » 934 Charter Streec » REDwWoOD CiTY, CALIFORNIA

Distributors in principal cities
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Avtomatic Flight Control
with Air Force Device

A new device developed for the
United States Air Force which en-
ables an aircraft to take off, fly on a
prescribed course to a given destina-
tion and then land-—all without a
human hand touching the plane’s
controls—was announced by Minne-
apolis-Honeywell Regulator Com-
pany and Air Research and Develop-
ment Command Headquarters. The
device, called an Automatic Master
Sequence Selector (AMSS), operates
on the familiar punched-tape prin-
ciple to program the functions of
the autopilot and the air-speed con-
trol. When used with this other elec-
.tronic equipment, the “brain” forms
a robot “pilot” which practically
places the human pilot in a monitor-
ing role throughout an entire flight.

The “brain” takes over many of
the duties normally performed by a
human pilot by “memorizing” a
flight plan from punched tape, and
then converting information from a
myriad of instruments, sensors, com-
puters and navigational aids into
electrical impulses that go to the
plane’s autopilot and airspeed sys-
tems to carry out the plan.

Here’s how the robot works: A
flight plan is made ocut in advance.
The plan is divided into sequences;
that is, one sequence for taxiing
down the runway, another for take-
off, a third for climbing after the
plane is airborne, and so on. This
flight plan then is punched into tape
by means of a special coding device
developed by Honeywell for use with
the AMSS. In operation, the punched
tape is fed through the AMSS in
much the same manner that music
rolls were run through the old fash-
ioned player piano, except that the

Keith Bulleyment (1} and Ray Michel, Honeywell
engineers, examine automatic sequence selector
which employs punched tape for flight control
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motion is Intermittent—one sequence
at a time.

The robot’s mechanism is housed
inside a cabinet about the size and
shape of a large table-model tele-
vision set., Among the parts are 430
metal pins located in the sensing ele-
ment. As the tape moves through
the AMSS, these metal pins drop
down on it and search out the
punched holes. Where there are
holes, the pins make electrical con-
tacts, and these in turn are con-
verted into signals that operate the
plane’s controls,

The device is designed so that a
human pilot aboard can keep tab on
the over-all progress of the flight at
all times. It is also designed so that
he can take over manual control in-
stantly, should he desire to because
of an emergency, such as mechanical
failure or unforeseen obstacles in
the flight path. Thus, if the plane
ran into an unexpected storm, the
human pilot would be able to take
control, fly around the storm, return
to the original course, and turn con-
trol back to the robot.

An engineering model of the
AMSS already has been delivered to
the Flight and All-Weather Testing
Directorate at the Air Research and
Development Command’s Wright Air
Development Center, Dayton, Ohio,
for whom it was built, and is now
awaiting flicht test. It was this
United States Air Force unit which
made flight history in 1947 by flying
a C-54 across the Atlantic without
human hands touching the controls.

Theatre TV

The technical paper, “Engineering
Plans for Theatre TV,” was presented
by Albert J. Forman, assistant editor
of TELE-TECH & ELECTRONIC IN-
DUSTRIES, on June 16 at the AIEE
Summer General meeting held in At-
lantic City, N. J. The development of
the medium was traced from initial re-
search in 1928 to the existing installa-
tions valued at $2.5 million, with an-
other $1 million of equipment now on
order. Around the early part of the
vear there were 108 theatres equipped
in 36 cities in 32 states, in addition to
installations in the Pentagon, U. S.
Naval Academy and several manufac-
turing firms. Included among the com-
panies reported to be producing theatre
TV equipment are Air Marshall Corp,
General Precision Labs., Paramount
Pictures, RCA Victor, Skiatron, Tele-
chrome, Trad Television, and 20th Cen-

tury-Fox. The technical specifications
for a complete theatre TV network pre-
sently under consideration by the FCC,
was described. These include the fol-
lowing standards: a 735-line picture;
10-MC video bandwidth; frequency
modulation for the picture carrier; and
transmission of sound by a pulse-width-
modulated pulse on the back porch of
the horizontal sync signal.

Note: A limited number of reprints of
“Engineering Plans for Theatre TV”
are available to readers upon written
request on company letterhead.

Clarence A. West, an RCA engineer, holds the
transistorized grid-dip oscillator developed as
a private project. Unit, shown in inset, meas-
ure 5 x 2V, x 2V, in., tonsumes only 25 mw

Transistor-Grid-Dip

Oscillator

Development of what is believed the
first grid-dip oscillator using a tran-
sistor and covering the five major
amateur radio bands was reported by
the Tube Dept. of RCA Victor. This
experimental electronic test instrument
is built around a single RCA-2N33
point-contact transistor and is powered
by a miniature 22%-volt hearing aid
battery. The device was developed as
a private project by Clarence A. West,
an amateur experimenter who operates
amateur radio station W21YG. The
complete unit, together with power sup-
ply, is contained within a metal case
measuring only 5 in. high, 214 in. wide,
and 2% in. deep. The instrument’s
power consumption is only 25 mw.
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| Regardless of conditions-
. BLAW-KNOX CAN BUILD You
A ZET7ER TV TOWER

. Years of experience—more than four decades, in fact—
' have given Blaw-Knox the edge in designing, fabricat-
ing and erecting antenna towers for any purpose and
any location. Blaw-Knox TV towers are on the job in
widely separated geographical areas...in wide open
fields, atop buildings in crowded cities and even
grounded in salt water. Some have TV antennas
already mounted —others have built-in provisions for
_ TV when licenses are granted —all are heavily galvan-
# 7 ized for longer life.

Whether you need a 100 ft. self-supporting structure or
a 1000 ft. guyed tower to meet your requirements—
whether for AM, FM, TV or Microwave—write or call
today for capable engineering assistance with your plans.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ July 1953 81

www americanradiohistorv com


www.americanradiohistory.com

...WHEN YOU ADD HAMMARLUND
Selective Calling Equipment
to Mobile 2-Way Radio Systems

...AND

PRIVACY...QUIETNESS...CONVENIENCE

Privacy, speed, quietness and con-
venience become an accepted part of
day-in-day-out operations of 2-way
radio systems used to control large
fleets of emergency service or com-
mercial vehicles, or distant fixed sta-
tions, when Hammarlund Selective
Calling Equipment is added.

By the push of a button the dis-
patcher selects within 0.8 seconds
the vehicle, remote station, or group
of receivers which he wants to con-
tact. Only the selected operator or
group of operators can receive the
call,

If a radio operator is away from

it means

his station when a call comes in, an
indicator light will be turned on to
show he was called while absent.
For police and other emergency ve-
hicles the horn or other alarm can
be remotely activated to summon
drivers whose work has taken them
from the immediate vicinity of their
cars.

Write today to the Hammarlund
Manufacturing Company for de-
'scriptive information abour this
selective calling equipment that
was engineered to produce new
benefits for you from your 2-way
radio system.

M HAMMARLYND

HAMMARLUND MANUFACTURING C€O., INC.

460 WEST 34th ST.
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« NEW YORK 1, N. Y.

Eugene M. Keys has been named
president of the Edwin 1. Guthman Co.,
Chicago, Ill. Mr. Keys joined the com-
pany in 1942. In 1945, he was made
sales manager; then elevated to the
salesmanagership in 1947. In 1951, he
became vice president in charge of
sales. He was made executive vice pres-
ident of the company in 1951.

W. Wailter Watts, former vice pres-
ident in charge of the Engineering
Products Department, was recently
elected vice president in charge of
Technical Products of the RCA Victor
Div. of Radio Corporation of America,

W. Walter Watts

Mr. Watts, who joined RCA after war-
time service with the Signal Corps Dis-
tribution Agency, will supervise the
Engineering Products Department and
the Tube Department. Theodore A,
Smith was concurrently elected vice
president in charge of the Engineering
Products Department. Mr. Smith, pre-
viously assistant manager of this de-
partment joined RCA’s Technical and
Test Laboratories at Van Cortland
Park, New York in 1925.

Dr. Constantin S. Szegho was re-
cently appointed vice president in
charge of research by the board of di-
rectors of The Rauland Corp., Chicago,
IIl. Dr. Szegho has been director of
research since he joined the Rauland
staff in 1942. Before his arrival in
America in 1940, he was chief of the
vacuum laboratory for Baird Televi-
sion, Ltd., London, following several
years research under Prof. W. Rogow-
ski, the German electrophysicist.

Rodney D. Chipp, director of engi-
neering for the Du Mont Television
Network, succeeds T. Ralph Leadbeater,
director of safety for Todd Shipyards,
as president of the Technical Societies
Council of New York, Inc. whose 25,000
engineering and scientific societies in
members represent virtually all the

(Continued on page 84)
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NOW — precise electronic control at lower cost
with the new RCA-6012 gas thyratron

Expressly designed for industrial control
applications, the new RCA-6012 gas tetrode
features the ruggedness necessary to with-
stand rough industrial usage. It has the addi-
tional advantages of low cost and nation-
wide renewal distribution...both of impor-
tance to the end user.

For motor-conirol, electronic-inverter, and
general relay service at power supply fre-
quencies,the RCA-6012 is rated to withstand
a maximum peak inverse anode voltage of
1300 volts,a maximum peak cathode current
of 5 amperes, and a maximum average
cathode current of 0.5 ampere.

Operating features of the RCA-6012 in-
clude a negative-control characteristic which
is essentially independent of the ambient
temperature over the range from —75° to

+90° C, low preconduction currents, low
control-grid-to-anode capacitance, and low
control-grid current.

The RCA-6012 is compactly designed, and
employs a structure that increases its resist
ance to both shock and vibration. A button
stem is used to strengthen the mount struc-
ture and to provide wide inter-lead spacing
as a means of reducing susceptibility to elec-
trolysis and leakage.

For complete technical data on the
RCA-6012, write RCA, Commercial Engi-
neering, Section 57GR, Harrison, N. J. ... or
contact your nearest RCA field office.

THE FOUNTAINHEAD OF
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FIELD OFFICES: (East) Humboldt 5-3900, 415
S. 5th St., Harrison, N. J. (Midwest) White-
hall 4-2900, 589 E. Illinois St., Chicago, Il
{ West) Madison 9-3671, 420 §. San Pedro St.,
Los Angeles, Calif. Tmks. @

new RCA iube

RCA-6080 is o current-regulator
tube for use in regulated dc
power supplies. Similar to the
6AS7-G, it features a button-
stem construction for improved
resistance to shock and vibra-
tion. The 6082 is a similar tube
for aircraft power supplies.

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON. N.J.
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A great aid to your miniaturization program

MOUNT IN 15/32" HOLE
ALL LENS COLORS
Easy lamp replacement

with any midget flanged
base lamp types

Complete blackout Ll
or semi-blackout “U ALTUAL

> SIZE
dimmer types MECHAN(CAL

DIMMER
No. 11-1930-621

THESE ASSEMBLIES LOGICALLY REPLACE
LAMPS NO. 319, 320, and 321

REPLACE NOT OR
WITH THIS THIS THIS

NON-DIMMING
No. 8-1930-621

L)

=

AIR FORCE and BUREAU of AERONAUTICS
MIL-L-7806 DRAWING MS5-25010
DIALCO No. TT-51 (Red filter-black top)
...or, No. TT-514, complete with No. 327 Lamp

ALSO MADE \ |
with other filter colors \\ \ / ///
and with light-emitting

top (for indication)

ALL OF THE ASSEMBLIES 1LLUSTRATED
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331.

ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP
SAMPLES ON REQUEST ~NO CHARGE

ACTUAL SIZE

Foremost Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600

PERSONAL

engineering and scientific societies in
the Greater New York area. Other of-
ficers elected were J.V.N. Dorr of the
Dorr Co., vice president; John B.
Hewett, of the John B. Hewett Co,
secrelary; and Robert M. Edmiston, of
the American Optical Co., treasurer.

Dr. Michael J. DiToro has become
head of electronic development in the
Fairchild Guided Missiles Division en-
gineering department. Dr. DiToro has
been an associate director of the Micro-
wave Research Institute of Brooklyn
Polytechnic Institute, and he has held
several important engineering posts in
leading electronics firms.

Lloyd A. Hammarlund, president of
the Hammarlund Mfg. Co., Inc., has been
elected to join the executive board of
the Electronic Manufacturers Associa-
tion, an organization that comprises
most of the electronic manufacturers in
the New York-New Jersey area. One of
its programs is to obtain the best pos-
sible union contracts for the manufac-
turers. Last December he was elected
to the position of Employer-Trustee of
the District 4 Welfare Plan, a plan de-
veloped by the members of the IUE-
CIO groups in the New York and New
Jersey area. Its major goal is to obtain
maximum welfare benefits for union
members. As a member of both groups
Hammarlund reported that he believed
he now was in the position to help pro-
vide for the best of contracts for both
electronic manufacturers and employees
in the area.

TV Camera Contest

William Zillger, vice president of
Standard Electronics Corp., has an-
nounced the winner of the “Mystery
Camera Contest.” He is A. J, Mosby of
Missoula, Montana. Award of the first
prize, a Philco air conditioner, was de-
cided by three judges, including Dr.
Orestes H. Caldwell, Editorial Director
of TELE-TECH & ELECTRONIC IN-
DUSTRIES, based on the answers to 10
questions. Some of the questions are:
How many tubes? (32 including pick-
up and viewfinder) Lens price? ($250)
Weight? (72 lbs.) For more information
see the June 1953 issue of TELE-TECH
& ELECTRONIC INDUSTRIES, page
186. The heart of this camera is the
multicon pick-up tube on this month’s
cover, story on page 57.

Broadcast Symposium

The IRE Professional GCroup on
Broadcast Transmission Systems is
planning to hold their annual broad-
cast symposium in late October at the
Franklin Institute in Phila. Emphasis
this year will be on color TV and UHF-
TV. Readers wishing to contribute
papers should mark same for the at-
tention of L. Winner or Scott Helt, IRE
headquarters, East 79th St., N. Y,
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i

Complete Setup for attenuation measurements at the JAN specified
frequency of 400 Mc. Equipment includes the G-R Type 1208-A

i

3 an
Unit Oscillator, the 1231-B Amplifier and Null Detector and various -~ # A erg:‘:jﬁg
coaxial components. With appropriate high-frequency oscillators, - ; j % urates 'wf:i only on
measurements may be made at any frequency from 200 Mec i Ep?nthi atfenyd
e . o
. to 4000 Mc. i e-guidebe andard whose !-:3 ipside nei.tlilmm;a o
For Designers, Manufacturers o et L s
: ura

and Users of r-f cables. ..

offers a well integrated group of instruments
and components for highly accurate measurements of . . .
Attenuation . . . Characteristic Impedance . . . Velocity of Propagation ..
Capacitance . . . Insulation Resistance.

Manufacturers of coaxial and dual-coaxial cables, t-v twin-lead and
shielded twin-lead are now using G-R equipment with highly satisfac-
tory results. In the insertion-loss method illustrated above, attenuation
measurements are made with
an accuracy of better than
19, + 0.2 db. Accuracy is in-

dependent of crystal-detector Insulation Reststance is measured directly by the Ty pe
. . . 1862-A Megohmeter at the commonly accepted
calibration. Well-designed G-R ASTM potential of 500 volts.

Theinstrument rangeis 0.5 to 2,000,000 megohms
— accuracy is 39 to 50,000 megohms, decreasing

Type 874 coaxial connectors

T at higher resistances. Guard and ground terminals
ehmmate tI‘OU.bleS fI‘OIl’l leak' are provided for measurements of three-terminal
age and bad contacts The samples. A panel switch removes voltage from the

. . i * unknown terminals permitting connections without
equipment is readily assembled danger of shock.

Type 1862-A Megohmeter . ... $225
and easy to operate. " ¢ roeed

, e : : , Velocity of propagation is measured, to an accuracy of within
Cable Capacitance and Capacitance Unbalance are meagurable to

a high degree of accuracy with the Type T16-C Capacitance +0.59, with the same equipment in another configuration. Character-
PBridge — an instrument used the world over for capaci- e e . . . .
tance standardization, istic impedance is readily calculated from the values for velocity of

. In substitution measummerits, accuracies obtainableare . .
0,1% or 0.5 puf, whichever is greater, for values up to propagatlon and CapaCItaIlce per foot of cable.
1000 wuf — frequency range is 30 eycles to 800 ke. With

appropriate techniques, this bridge will also measure indue- I ——

] I NN BN B BN anl SEN BN RS B B By B b DI B S B B B s e e il G
tance and resistance as well as capacitance and conductance,

Type 716-C Capacitanca Bridge (mounted in walnut cabinet) . . $545 I Please send a copy of the NEW 14-page bulletin “ MEASUREMENT
: : OF CABLE CHARACTERISTICS."”

. GENERAL RADIO Company [ |

275 Massachusetts Avenve, Cumbfidge 39, Massachuse?ls

90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5
' 1000 N. Seward St. LOS ANGELES 38

Company

Sireet

: . . . T e T dn
www fmkticanradiohistory com !
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POWER RESISTORS
Wire Wound—Silicone
Coated Resistors

Complete welded construction
from terminal to terminal. Tem-
perature coeflicient 0.00002/deg.
C. Ranges from 0.1 Ohm to
55,000 Ohms, depending on Type,
Tolerance- 0.059%, 0.19,, 0259,
0'5'%7 1 %1 3 %}’ 5 %'

RH TYPE

Available in 25, 50 and 250 waftt
sizes. Silicone sealed in die-cast,
black anodized radiator finned
housing for maximum heat dis
sipation. s

RS TYPE

Available in 2 watt, 5 watt, and
10 watt sizes. Silicone sealed
offering maximum resistance. to
abrasion, high thermal conductiv-
ity and high di-electric strength.

—==—
—— ——

DALOHM

CARBON RESISTORS

Dalohm precision deposited car-
bon resistors offer the best in
accuracy, stability, dependahle
performance and economy:
Available in 14 watt, 1 watt and
2 watt sizes.

T b A
. — . DALE

Write, Wire or Phone George Risk, J}
for price and delivery. =21
Phone 2139.

COLUMBUS, NEBRASKA, U.S.A.

g6

CUES for BROADCASTERS

(Continued from page 51)

With this arrangement it is pos-
sible to use any mike for P.A.
broadcast, or both, depending on
the situation. And, needing only
one mike for a given pickup, it
eliminates the clutter of cables and
stands, as well as the problem of
the performer favoring one mike,
With all the faders mounted on one
convenient panel, it allows much
more careful control over mixing
levels, and the operator is more
easily able to control feedback on
the P.A. system. If desired, a mas-
ter fader for the P.A. could be
mounted on the control panel. With
the type of P.A. system used, this
system of mixing worked admirably
since the mixer was high level, and
allowed connection to a high imped-
ance phonograph input, with plenty
of output and reserve gain,

Economical 1000 cps

Tone Unit

CHARLIE H. PARISH, Chief
Engineer, WFPM, Ft. Valley, Ga.

ANY times in radio station op-

eration it is desirable to have
a steady tone of some frequency
for testing and other purposes. At
WEFPM we use a steady 1,000 cycle
tone for both test purposes and as a
time signal. I constructed a genera-

tor at no cost with the use of one
condenser and a transformer from
the junk box. The source used was
the station frequency monitor. We
use the General Radio monitor,
Type 1181-A which has an outlet
marked (Tel.) on the front panel.
(Also obtainable with monitors of
other makes)

This is the outlet of the beat fre-
quency which is 1,000 cycles. A
regular phone jack was used to

ISOLATING
CAPACITOR
FROM TEL. JACK

oM FRta — TO REMOTE
1 INPUT ON
TRANSFORMER - BOARD

MONI!TOR

carry the 1,000 cycle signal through
an isolating condenser to the trans-
former primary. The secondary was
center tapped to ground and the
output wired to one of the remote
inputs of the board. Therefore, at
any time desired, the 1,000 cycle
tone can be obtained directly from
the board. By leaving the remote
pot “up,” convenient tone beeps can
be had by closing the remote on-off
switch, There’s no limit to the ways
it can be used ... code for news-
casts, steady tone for {frequency
checks, modulation for MTR, and
countless others.

CONDUCTANCE CURVES

(Continued from page 46)

amplifier using a 6AKS5 tube would
require a screen voltage of 100 wv.
The minimum plate voltage at zero
bias is 80 v. The zero bias plate cur-
rent on the 6AKS5 with 100 v. on its
screen being 17 ma, the voltage de-
veloped across the load resistor is 34
v., making the total required supply
voltage 114 v. The amplification is
about 12.6 times.

Where the available supply voltage
exceeds the required plate supply
voltage, a series resistor may be used
which will provide the required volt-
age loss at the static plate current.
An 18,000-ohm five-watt resistor
would be adequate to reduce 300 v,
to the 114 v. required for the 6AKS5
tube. A bypass capacitor is required
to maintain the voltage constant at
the supply end of the plate load re-
sistor. This capacitor should keep
the voltage variation at the supply
end of the plate load resistor less
than a tenth of the maximum output
voltage change at the lowest fre-
quency which the amplifier must
pass. Choosing a one-volt variation
limit at twenty cycles, the capaci-

tance may be determined from

Q — CE — Ai+t (3)
The current change is 17 — 10.5 ma
equals 6.5 ma. The time is approxi-
mately the reciprocal of the angular
frequency, or 0.008 seconds. Substi-
tuting gives a capacitance of about
50 uf.

Series Resistor

The series resistor in the screen
circuit must provide a voltage loss of
200 volts at approximately 3.2 ma. A
62,000-ohm one-watt resistor will be
satisfactory. The screen voltage vari-
ation should also be held to not more
than a volt. Eq. (3) may be used to
determine the proper size capacitor
for bypassing the screen grid. Twenty
microfarads is ample,

The size of cathode resistor re-
quired to provide the one-volt bias
to the BAKS5 tube is determined by
dividing the sum of the plate and the
screen currents into the required
bias. Seventy-five ohms is ample for
the cathode circuit. The cathode by-

(Continued on page 92)
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TRADE MARE

PERFORMANCE

gives you highest overall sound recording quality
...af NO extra cost

has been designed, formulated and
perfected to meet the most exacting requirements for
modern, professional sound recording. Its mechanical
and magnetic properties are carefully balanced to
assure optimum overall performance in your record~-
ing machines.

Qutput, frequency response, noise level and distor-
tion are correctly proportioned for the most satisfac-
tory end result— with no compromise on quality
anywhere along the line,

Perfected manufacturing techniques and high pro-
duction volume enable this premium-quality tape to
be offered to you at no increase in price.

Here are some of Audiotape’s extra-value features:

More Uniform Frequency Response — Audiotape’s out-
put does not tend to fall off at the higher frequencies.
Response remains excellent throughout the com-
plete range of audible sound, requiring no special
equalization.

Low Noise Level —Extremely uniform dispersion of
magnetic particles results in exceptionally low noise
level — completely free from troublesome ticks and
pops. Overall signal-to-noise ratio is entirely com-
parable to that obtainable with average production
of any premium price tape on the market,

Low Distortion — Highest quality magnetic oxide, in a
coating of precisely controlled uniform thickness,
results in exceptionally low distortion over a wide
range of bias settings.

AUDIO DEVICES, Inc.

444 Madison Avenue, New York 22, N.Y.
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables ‘““ARLAB"

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953

Maximum Uniformity — All 77 and 10” reels of plastic
base Audiotape are guaranteed to have an output
uniformity within the reel of =V db or better —and
a reel-to-reel variation of less than 1% db. What’s
more, there’s an actual output curve in every 3-reel
package to prove it.

Complete [nterchungeability — Since Audiotape re-
gquires no special equalization adjustments, Audio-
tape recordings can be interchanged freely between
radio stations and studios —played back perfectly
on any machine.

Highest Coating Adhesion —keeps the magnetic oxide
coating from rubbing or flaking off. No danger of
fouling heads and guides.

Guaranieed Splice-Free — Plastic base Audiotape, in
both 1200 and 2500 ft reels, is positively guaranteed
to be free from splices.

Low-Tension Reel Design — with 234" hub now stand-
ard for all 1200 foot, 7” reels. By eliminating the high
tension zone encountered at smaller hub diameters,
this reel assures more accurate timing, more constant
pitch, slower maximum reel speeds and reduced
wear on heads and tape.

COMPARE AUDIOTAPE in an end-to-end run
with any other sound recording tape available. Com-
pare the prices, too.You'll find that Audiotape speaks
for itself —in performance and in cost!

www americanradiohistorv com
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Vertical Deflection
{(Continued from page 66)

blank rasters which illustrate the
appearance of the vertical-retrace
lines with various peaking adjust-
ments. The picture size was greatly
reduced for the purpose of these
photographs so that almost the en-
tire raster would be visible on the
kinescope.

The preferred procedure for de-
signing the width and amplitude of
the peaking pulse is to adjust the
width of the pulse to the desired
retrace time and then to adjust the
amplitude of the pulse so that re-
trace is completed at the same time
the peaking pulse ends. These ad-
justments may be made by observa-
tion of the raster or with the aid of
an oscilloscope.

Because proper operation of ver-
tical-deflection circuits depends on
sawtooth wvoltages with peaking

2 pulses, a brief discussion of the
high-speed even o | method of generating such voltage
ES-Der1m it ns are o . .
dyne ulin't. Fre uesnp'er unit-time meter (EPUT), and (2) a he(tl) i g waveforms, which is basically quite
EPUT an al'eqreada(e)i c;lt; Zlmc apddbelow are applied directly toet?e- g simple, will be given below.
. € last six decad
feéquencies are applied to heterod ade panels. From 2 to 42 me, | Sawrlooth Veoliage Generalors
until output meter ind yne unit and selector knob turped N .
External LJ; I indicates the proper harmonic has been se] roe | The circuits which generate the
Justment of crystal contro] unit to WWV s prr:)vsifigétei; ? iaWt%Oth ‘Vgltage “;ac\.’ffor?}ll opeéll;atz
’ i y charging a capacitor throu
|

resistance and discharging the ca-
pacitor through a tube. The tube is
cut off while the capacitor is being
charged and an appropriate voltage
is then applied to the grid to cause
the conduction required to dis-
charge the capacitor. Such a “dis-
charge-tube” circuit is shown in
Fig. 11. The pulse at the grid may
be derived from a separate source,
such as a blocking oscillator, or from
more complex circuitry in which
the discharge tube is part of the os-
cillating circuit. The latter type of
oscillator-discharge circuits include
blocking oscillaters, conventional
multivibrators, and feedback «cir-

\
QANGE: | 0cyclete
1 £ count,

ACCURACY: \

IREMENTS: |
" \ Approximotel
conds continuousty ¥

2 meggcydes
+ erystol accuracy
50 ¢ps, 260 watls

(50 ohm im

=+ 10%,
y 1 yolt rms.

1 \7 vO“S, pedonce)
POWE

|NPUT REQUIREMENTS: aricble

RS s o

: . 1o 5 e econds cuits in which the grid pulse is ob-
. DISPLAY TIME: ‘000002, 0,002, 0.002, 0.02. 0.2 C.‘“d 2 :6” doop tained from the plate of the vertical
o TIME BASE: | imately 32" high * 21" wide X output tube. All of these circuits
i DIMENSIONS: | Approx 12%" x 197 : have been used in commercial re-
i | Two g7 x 197 078 160 me. L i S 1 t used
,%é pPANELS: e soon 1 extend range 10 E: ceivers. Sync pulses are no use
P ACCESSORIES: | Available s 5. Richmond, California Eﬁj f*hrectly' to drive the dlscharge tgbe
w% pRICE: | $1990.00. £.0.8. £ in receivers because the noise im-
= \ ) ofice. i‘ munity would be poor and because
T i tions subject to chang® without © o vertical deflection would fail in the
| Prices and specificatio o absence of a television signal.

;iﬁwl s ”%%_K&ﬁ%@%?‘ The functioning of any of the dis-
E :;‘M; R charge circuits is basically like that

Please request Bulletin 807 of the circuit shown in Fig. 11. The
: approximate equivalent circuit of

B ‘g . ef - - Fig. 12a may be used to show the
£3 details of sawtooth formation. The

inaccuracy of this equivalent circuit

“division of BECKMAN INSTRUMENTS INC. /SNt sk
2200 WRIGHT AVENUE ¢« RICHMOND, CALIFORNIA Even tﬁou;h the grid voltagge ma};

"'DIRECT READING DIGITAL PRESENTATION OF INFORMATION'® (Continued on page 90)
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- TUNG-SOL'S
STATISTICAL

QUALITY

CONTROL
METHODS

. produce

| tubes of
unsurpassed |

reliability

Tung-Sol makes All-Glass Sealed Beam
Lamps, Miniature-Lamps, Signal Flashers, Pic-
ture Tubes, Radio, TV and Special Purpose
Electron Tubes.

TUNG-50L ELECTRIC INC,

] Newark 4, N. J.
Sales Offices: Atlanta, Chicago, Culver City {Los Angeles),
Dallas, Denver, Detroit, Newark, Seattle

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953 g9
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PRODUCTS

Speeding Electronic Progress

crystal .

through

The JK G-12 is a precision 100 kc
G-T cut crystal intended for oper-
ation in Meacham Bridge and simi-
lar oscillators. Available for oper-
ation at series resonance or into
large load capacities. Resistance
approximately that of usual lamp
used for amplitude stabilization,
simplifying bridge circuit design.
The JK G-12 is vacuum sealed.
Equipped with octal base it is more
convenient than usual “soldered-
in' type of precision standard
crystal. Suitable for transistor oscil-
lators Will fit JK O7EH temperature
control unit. Consult us on specific
applications.

JK STABILIZED G-12 ckrs'rm. TP

L4

" ant reason for Tha unequdﬂed sfubllny of JK Crystals
In an airconditioned, dust-free plant crystal blanks
are repeatedly cleaned with chemicals, washed in
distilled water and spun dry — plain tap water or even
a fingerprint would impair stability. The final crystal,
vacuum sealed in a glass holder, provides stability
equal to a watch that would remain accurate to within

three seconds over a vyear's

time. Creative research com-

bined with today's most

modern production facili-

ties brings you today's

finest — JK “Crystals for
the Critical ", .

THE JAMES
KNIGHTS COMPANY,
SANDWICH 2, ILLINOIS

remain at zero during the entire
discharge period (i.e., while the
“switch” is closed), the effective
tube resistance is a function of the
plate voltage and varies during dis-
charge.

The component values indicated
in Fig. 12 are of the order of magni-
tude found in practical -circuits.
When the switch is open and the ca-
pacitor is being charged, the volt-
age across the capacitor follows an
exponential curve, as shown in Fig.
13a. When the switch is closed, the
capacitor discharges rapidly; the ca-
pacitor voltage during discharge fol-
lows another exponential curve un-
til the switch is opened and the
charge begins again. If the RC time
constant of the charging circuit is
fairly large compared to the verti-
cal-scanning period, the portion of
the exponential curve used is sub-
stantially linear and the desired
sawtooth voltage is obtained.

“Peaking’® Resistor

Fig. 12b shows the addition of a
“peaking” resistor in the circuit; the
result on the output-voltage wave-
form is shown in Fig. 13b. Because
the value of the peaking resistor is
small compared to the one-megohm
charging resistor, it has practically
no effect on the circuit during
charging of the capacitor. When the
switch is closed, however, the ca-
pacitor voltage is instantly divided
between the peaking resistor and
the switch resistance. Because the
switch resistance is of the same or-
der of magnitude as the peaking re-
sistor, the output voltage drops to a
low value. Because of the longer
time constant, the rate of discharge
is slower than when no peaking re-
sistor was used. When the switch is
opened, the capacitor has not com-
pletely discharged; the output volt-
age jumps instantly to the approxi-
mate voltage still remaining across
the capacitor, and the charging of
the capacitor begins again.

Two important points may be
noted from this simplified discus-
sion. First, the amplitude of the
peaking pulse is easily adjusted by
varying the value of the peaking re-
sistor. Second, the width of the
peaking pulse depends solely upon
the time the switch is closed (ie.,
the width of the pulse applied to the
grid of the discharge tube) and may
be adjusted in the oscillator circuit,
the specific method of adjustment
being dependent upon the type of
circuit used.

The shape of the peaking pulse is
not exactly like that of Fig. 13b in
practice. The change of effective re-
sistance of the tube during dis-

(Continued on page 92)
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| 98% of all U.5.TV stations
i use Houston-Fearless equipment

BETTER SHOWS

are produced with

HOUSTON-FEARLESS EQUIPMENT

Top flight television showmanship is dependent not
only on capable writers, producers and cameramen,
but also on reliable studio equipment that will pro-
duce any desired camera effect smoothly and quietly
with a minimum of effort . . . and on efficient film pro-
cessing equipment that opens vast new sources of
program material. That's why 98% of all U.S. tele-
vision stations, as well as motion picture studios in.
Hollywood and throughout the world, rely on
Houston-Fearless for matchless quality, proved per-
formance and absolute dependability.

e e
Ao

e
sk

In addition to building many models
not shown here, Houston-Fearless of-
fers extensive engineering and manu-
facturing facilities to produce special
television and photographic equip-
ment for your particular requirements,
Write for information and catalogs.

e
HOUSTON
FEARLESS

(6/ ; /* y THE HOUSTON-FEARLESS CORP.
OO0 11805 West Olympic Blvd.
Los Angeles 44, Calif,

Please send catalegs on [_] Friction Head (] Tripod
[ Tripod dolly [ Panoram delly  [J TV Cranes
(T Camera pedestals {J Film Processors
1 Parabolas [J Remote control parabola

ONISTOTVY COI
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NOW for the first time in

BOGUE
400 CYCLE GENERATORS

Due to the extremely high produc-
tion at our newly enlarged plant,
we are able to offer for im-
mediate shipment from stock
“World Famous” Bogue Hi-
Cycle Generators in the fol-

lowing sizes:

5, 10, 20 and 50 KVA
Single Phase & Three Phase Qutput
220 /440 Volt Input

Deliver 400 cycles regardless of
load and input variations

Our engineering department will be glad to supply full specifications on stock
units as well as on special units to meer all Hi-Cycle requirements.

S
A

e ™

Wil Spen
’4(,
1)

oAty

oy
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charge tends to change the down-
ward slope at the bottom of the
pulse, making if{ nearly flat or even
producing an upward slope. Fur-
thermore, the waveform of the pulse
driving the discharge tube influ-
ences the effective tube resistance
and, as a result, affects the shape of
the peaking pulse. The shape of the
peaking pulse may be important in
receiver design because of its influ-
ence on the peak voltage developed
at the plate of the vertical output
tube.

Conductance Curves

(Continued from page 86)

pass capacitor size may be deter-
mined, for a square-wave response
to a frequency f, by the equation

C,— 1/ (0.2nfR,) (4)
Approximately 1000 uf is required
for the 6AKS.

The power dissipation in the screen
of the tube is 0.32 watt, and the plate
dissipation is 1.2 watts. Since the
screen and plate dissipation limits
are 0.5 and 1.7 watts respectively,
the tube will not be overloaded.

This same video amplifier design
might be based on the use of a
6AGT tube (curves in Fig. 3). For
89 distortion and a bias range of
—+1 v. from minus 1 v. static bias, a
screen voltage of about 38 v. is re-
quired. The mean voltage amplifica-
tion of the stage with the 6AGT tube
is about 16.4 to one. The required
supply voltage is 98 v. The output
voltage from the 6AGT tube is
—+16.4 v. compared to 12.4 v, for the
6AKS tube.

The 6AKS5 tube is being operated
rather near the limit of its capability
in this video amplifier. The 6AG7
tube, however, has considerable re-
serve. If the screen voltage were in-
creased to 125 v., and the balance of
the design completed, a signal having
a peak amplitude of +2.25 v. could
be amplified with less than 89, dis-
tortion. The voltage amplification is
19.5, and the available output voltage
is now +43 v. The cathode bias re-
sistor must have 64 ohms resistance.
The tube plate dissipation is 5 watts,
and the screen dissipation is 0.2
watts.

Design of pentode circuits to pro-
vide required operational character-
1stics with minimum dissipation can
best be accomplished with curves
providing both dynamic and static
characteristics throughout the range
of voltages in which the tube can be
caused to function as an amplifier.
The curves and techniques herein
described appear to provide a very
satisfactory solution to the design
problem.
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THE NAME TO REMEMBER . ..

INSULATING TAPES

Uniform strength and quality plus prompt deliveries!

c-D-F siLicoNE TAPES for ALEE. Class H Electrical
Insulation, Available in Varnished Fiberglas cloth and
Silicone Rubber-coated Fiberglas cloth. Resistant to
high temperatures; high dielectric strength, low di-
electric losses, excellent moisture resistance and high
tensile strength. They resist mild alkalis, non-oxidiz-
ing acids, mineral oils, oxygenated solvents. Available
in a range of sizes on continuous rolls. Write for
Technical Bulletin #£47.

C-D-F TAPES OF TEFLON* have the desired mechanical
and electrical properties for heavy-duty motor, gener-
ator, and conductor insulation. Unaffected by tempera-
ture fluctuations, exposure to oils and greases, or
weather conditions. Fiberglas supported and unsup-
ported Teflon tapes are available in a range of sizes.

*du Pont trademarks.
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C-D-F MICABOND TAPES have an inherently high and
permanent resistance to heat with good dielectric
properties. Micabond Tapes are used for insulating
motor and generator armature and field coils, turbo-
generator coils, and many similar applications where
flexible high quality insulation of ALEE. Classes B
and H insulators are required. Available in a wide
range of sizes with many different backings including:
fiberglas, silk, cellophane, cotton, paper, and Mylar*.

If you have an insulating problem, probably a
C-D-F product is the answer. C-D-F manufactures
and fabricates electrical insulation, laminated and
molded plastics. Sales offices are located in principal
cities. Call your C-D-F sales engineer—he’s a good
man to know!

SILICONE, TEFLON, MICABOND TAPES

NEWARK 101, DELAWARE
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Losing
time
on

l
|
: Maintenance and repairs will always be . ?
with us. But the time-wasting bustness of

} “getting al” a defective part can be repalrs .

| practically eliminated. A component

| equipped with Grant Industrial Slides can be rolled out of its
| rack, pivoted and locked ai a convenient working angle in about
| five seconds. Grant Industrial Slides are available in stock

] and ready for immediate delivery in a great variety of models,
| or custom designed to your special needs. Write for our

| Industrial Slide Catalog. Grant Pulley and Hardware Company,
: 31-75 Whitestone Parkway, Flushing, New York.

|

|

|

I

|

Grant Industrial Slides

I 1. Continuous ball bear- 2. Withdrawing release 3. Unit locks at 45 or 4. Maintepance, repairs
ing action permits rods disengages them 90 degrees. Special easily made. Access is

non-jar chassis removal. from quadrant mechan- pivoted positions can be  zained in a few seconds.
| Locks when fully extend-  ism, enables unit to be  obtained for individual  Special slides give plus

I ed, unlocks to return. tilted by simply raising.  requirements. or minus 90° tilt.

Simplified Drafting Practice

By Healy ¢ Rau. Published 1953 by John
Wiley < Sons, Inc., 440 Fourth Awve.,
New York 16, N. Y. 1356 pages, $5.00.
This is not a textbook on engineering

drafting. Its purpose, rather, is to arouse
the interest of engineering and drafting
organizations everywhere in the sub-
stantial savings in time and money that
can be attained by the adoption and
extension of simplified practices.

As applied to the design and manu-
facture of industrial products, drafting
has contributed much to the material
wealth of the present era. But para-
doxically, while it helped to improve
manufacturing and promote progress,
drafting itself remained relatively un-
changed. It still employs today virtu-
ally the same amount of time-consum-
ing elaboration of detail as it did at
the time of its inception. Engrossed with
the responsibility for product design
and development, drafting organizations
appear not to have realized that their
practices are still quite extensively
shackled to the past.

Here are a few chapter headings
of interest: Eliminating Unnecessary
Work; Arrowless Dimensioning; Ex-
amples of Simplified Drafting; Legible
Lettering: and Reproduction Processes.

Radiotron Designer’s Handbook

Fourth edition, edited by F. Langford-Smith.
Printed in U. S. A. (1953) by Radio Corp.
of America, Harvison, New Jersey. 1322
pages, $7.00.

This new fourth edition thoroughly
covers the design of radio and audio
circuits and discusses in detail, from the
viewpoints of theory and practice, the
design considerations necessary for the
proper use of electron tubes and circuit
components. It includes 1000 illustra-
tions, bibliographies and references
totaling more than 2500 items, and an
extensive 50-page index containing 7000
entries.

Circuit design and applications are
discussed not only from the theoretical
and mathematical approach but also
from a practical standpoint.

Topics covered: Part 1, Radio Tubes;
Part 2, General Theory and Compo-
nents; Part 3, Audio Frequencies; Part
4, Radio Frequencies; Part 5, Rectifica-
tion, Regulation; Part 6, Complete Re-~
ceivers; Part 7, Sundry data in the
form of tables, graphs and charts.

BOOKS RECEIVED

Television Receiver Design I—IF Stages by
A, G. Uitjens. 188 pages, 67 x 97; 123
illus. This is volume VIIIA in the “szlzps
Television Design Monograph Series and
deals with the application of the pentode in
superheterodyne IFs and RF amplifiers.
Price in USA is $4.50. Copies available
from Elsevier Press Inc., 155 East 82 St.,
New York 28, N.Y,
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The resistor line which is specified by
engineers employed by the nation’s fore-
most manufacturers of original equipment.

resistance plants guarantee

prompt delivery.

m ... as the world's leading manu-

facturers of wire wound resistors,
we assure you that only the finest engineer-
ing techniques and material are utilized.

m ... ourtremendous manufacturing

capacity enables us to offer resis-
tors .. .in any quantity . . . at exceptionally

attractive prices.

m . .. our factories include the most

modern machine shops and engi-

neering facilities. Our experienced engi-
neering department is at your service to
assist in designing any resistance unit to
meet your requirements and fo meet JAN

Specifications.

We invite your inquiries.

Qurnewmulti-colored
catalog, complete with
engineering dala and
illustrations, is yours
withaut obligation,
WRITE TODAY!

TELE-TECH & ELECTRONIC INDUSTRIES ¢ July 1953

... the practical rheostatin its most exacting form,
with o compensating constant pressure confact
brush . . . designed to meet JAN Specifications.

Write for complete technical literature.

General Sales Office:

MANUFACTURERS: Pawer Rheostal, Fixed Resistors, Adjusfoble
Resistors, “"Econehm™ Resislors

www americanradiohistorv com
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MILITARY COMPONENTS T0
SPECIFICATIONS MIL-T-27 & ANE-19
AND COMMERCIAL TYPES

Pulse Transformers
Filter Reactors
Charging Reactors
Saturable Reactors
Toroid Enductors

Low Pass Filters

High Pass Filters

Band Pass Filters
Discriminators

Plate Transformers
Power Transformers
Filament Transformers
Vibrator Transfoermers
Input Transformers
Interstage Transformers
Driver Transformers
Output Transformers
Modulation Transformers
Blocking QOscillator Transformers
Band Elimination Filters

NO. 1020 B NO. 1010
MEGOHMMETER COMPARISON
DIRECT READING BRID&GE

Self-contained and A.C.
operated with electron-
jcally regulated sup-
ply. 1 megohm to 2
million megonms.

$elf-contained and A.C.
operated. For rapid
and accurate test of
Resistors, Condensers
and Inductors.

OTHER FREED INSTRUMENTS

NO0.103G Low Frequency Q. Indicator

NO.1110A Incremental Inductance
Bridge

NO. 1150 Universal Bridge

NO. 1170 D.C. Supply

NO.1210 Null Detector and Vacuum
Tube Voitmeter

NO. 1140 Null Detector Amplifier

NO.1040 A.C.--V.T. Voltmeter

NO.1250 Decade Condenser

NO. 1410 Harmenic Distortion Meter

and Decade Inductors

Send for Complete Catalog describing all
Freed Instrumenis and Transformers

FREED TRANSFORMER CO., INC.

1726 Weirfield St., Brooklyn (Ridgewood) 27, N.Y.

26

Eiectronic Aircraft Simulator

An all-electronic simulator for the
200-passenger Douglas C-124A Globe-
master, one of the world’s largest mili-
tary transports, has been completed by
the Electronics Division of the Curtiss-
Wright Corp. and accepted by the Air
Force. Representing the latest advances
in the field of synthetic crew {training,
the new simulator is a complete dupli-
cate of the cockpit of the 175,000-1b.
Globemaster. It will be installed at the
Air Force training base at Morrison
Field, West Palm Beach, Fla.

The newest in the line of Curtiss-
Wright Dehmel flight simulators, the
C-124A unit introduces for the first time
these features:

1. Completely electronic control load-
ings designed to meet USAF specifica-
tions for quick and realistic aircraft
response.

2. The most modern and complete
radio aids unit, designed to provide all
instrumentation required for air navi-
gation instruction.

3. Precise cockpit duplication that
activates through electronic means
every control, instrument, and switch
found in the aircraft itself.

4. New designs for cabinets and inter-
connecting cables that provide easy ac-
cessibility to all components of the
equipment.

5. Advanced fabricating techniques
have been developed so that repair
time can be kept to a minimum,
Experience on earlier simulators has
shown that down-time averages 2% or
less, even when the equipment is being
used as much as 18 hours per day.

The cockpit never leaves the ground,
nor does it move or gyrate. So com-
plete is the simulation effect, however,
that crews in training have a perfect
sensation of actual flight. Partly this is
the result of realistic sound effects,
which permit the crew to hear the
noises of engines and propellers—and
the sound of wheels hitting the runway
as the simulator is brought in for a
“landing.” All sound effects, including
those resulting from failure to syn-
chronize propellers accurately in a two
or four-engined aircraft, are produced
electronically.

Exploded drawing of cockpit assembly of the
C-124A  electronic  aircraft  flight  simulator

Just back of the cockpit and separated
from it by a curtain is the instructor’s
compartment which contains all radio
aids equipment and a trouble console.

Radio aids devices, to which are con-
nected course and glide path recorders,
provide a means of accurately repro-
ducing radio range signals and such
other navigational signals as VOR and
DME. In addition, ILS and GCA are
included.

The trouble consocle permits the in-
structor at will to add emergencies to
any flight routine. These can include
fires, mechanical failures, icing, pro-
peller and engine troubles, landing gear
failures, and the like.

In the Curtiss-Wright Dehmel simu-
lator, engine operation is simulated by
four analog computers—one for each
power plant. It is through this means
that all engine performance variables
are related to provide exact simulation.
Loss of one or more engines reflects in
thrust and aerodynamic computations.
Engine instruments automatically re-
flect any condition which affects engine
power and efliciency. By means of com-
puters the effects of aerodynamics and
power are translated into instrument
readings as in the aircraft itself.

The electronic control loadings re-
flect in the feel of the “stick” changes
in wind, velocity, angle of attack, and
trim. The control force system receives
signals from each of the many sources
which affect it in actual flight. These
are resolved by electronic devices and
translated into simulated forces by sen-
sitive and accurate servo systems.

Looking over shoulder of an instructor (lower right) at ‘trouble console toward (I to r} check pilot,
pilot, co-pilot and engineer in simulater. In use, curtoin is drawn between crew and instructors
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The prRESTO RC-7 has already been acclaimed “the finest tape recorder of

its size available.” Although portable in size, the RC-7 embodies features
and heavy duty construction found only in larger, more expensive, studio-
type machines,

Now, with the new RA-1 reel adapter, this precision recording instrument o
becomes an indispensable piece of equipment for every station and record- o
ing studio. With this adapter, the RC.-7 accommodates reels up to 10%%”
diameter, providing continuous long-period recording or playback.

L ]
If you are contemplating a portable tape recorder, don’t buy any—until .
you see the PRESTO RC-7 with 104" reel adapter (RA-1). Without a doubt,

it’s the best buy in professional tape equipment! .
. - : ‘ - . ' - ‘

Present PRESTO RC-7 owners may convert their machines with
. . ' ®

this adapter for just $39.00. Write today for details!

i . ‘ .
e

, l -7 RECORDING CORPORATION

Compare the RC-7 with any
studio-type recorder
Instantaneous speed accuracy

Dynamic range better than 50
db. at 3% distortion

Three-motor drive

No friction clutch or friction
brakes

Heavy duty construction
throughout

Separate erase-recording-
playback heads

Twin speed: 7%’ /sec or
15"/sec,

Frequency response to 15,000
cps.

Reel size: to 10%” (with RA-1
adapter)

_ PARAMUS, NEW JERSEY

25 Warren Street, New York 7, N. Y.

Walter P, Downs, Ltd.
Dominion Square Bldg., Montreal

FACTURER OF PRECISION RECORDING

www americanradiohistorv com

Export Division:

Canadian Division:

WORLD'S LARGEST M

EQUIPMENT AND DISCS
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CANNON

TELEPHONE RECORDER.

\‘u\ .. " L e e R

The high quality audio connectors shown
above are available from all Cannon Fran-
chised Distributors. In their great variety of
sizes, shapes and contact arrangements there
is no problem or technical requirement in the
radio, sound, TV or related fields that cannot
be met. Cannon plugs are standard on leading
makes of audio equipment and microphones.

CANNON ELECTRIC

Since 1915 :i'uno"ﬁ
ELECTRIC ]

- PLUGS | get good reception

X SERIES

M1 SERIES
J—'ﬁr":ﬁ_\\.‘_ : .
(& A
|

=t /

FACTORIES IN LOS ANGELES, TORONTO, NEW HA_VEN
Representatives in principal cities. Address inquiries to Cannon Electric Co.,

Dept. G-201 Los Angeles 31, California.

100

www americanradiohistorv com

Anechoic Chamber

(Continued from page 49)
water trapped near the front sur-
face. In view of these experiments
it is considered likely that, at least
in dry weather, these materials can
also be used effectively to reduce
reflections from obstacles near out-
door antenna test ranges.

Degign of Chamber

Physical Description: The frame-
work of the chamber was built of
2 x 4 in. lumber inside an available
room, and is 20 ft. long, 10 ft. wide
and 7 ft. 8 in. high. The absorbing
mats are tied to the walls and ceil-
ing with string and laid on the floor
where necessary. Twao access door-
ways at either end are masked by
screens of absorbing material on a
portable framework.

The transmitting antenna under
test is mounted on an L.-shaped arm
(Fig. 5) which extends down into
the chamber from a rotating mount
on the roof of the chamber. The kly-
stron oscillator is mounted on this
arm and rotates with the antenna.
The receiving antenna is on a roll-
ing mount which is guided by a
track down the middle of the floor.
This mount contains a motor for
rotating a linearly polarized antenna
about its axis for automatic record-
ing of antenna polarization. char-
acteristies.

Maximum separation between re-
ceiving and transmitting antennas is
about 13 ft. making possible the
study of antennas up to 10 in, in
diameter at X-band (around 3.2
em) and 18 in. at S-band (around
10.0 cm), wusing the eriterion
R, = 2D?%/), where D is the maxi-
mum linear dimension of the larger
of the two antennas.?

Theoretical Considerations: In the
measurementi of directive antennas,
the greatest error in pattern occurs
when the transmitting antenna,
whose pattern is being measured,
has rotated so that it points at a
spot on the wall midway between
the receiving and transmitting an-
tennas. At this angle, energy is
transmitted from one antenna to the
other by specular reflection off the
wall. If the angle of rotation is &,
and the effect of the reflection is
represented by an image antenna
behind the wall, then the ratio of
undesired to desired signal strength
is

E. _&\/Pr G- (6) Gx (6)

Ed R:V PrGo(68)Ge(8) ’

where R, is the distance between
transmitting and receiving
antennas,

(Continued on page 102)
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COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

Y Furnished in four standard
permeabilities — 125, 60, 26
and 14,

v Available in a wide range of
sizes o obtain nominal in-
ductances as high as 281
mh/1000 turns.

% These toroidal cores are given
various types of enamel and
varnish finishes, some of
which permit winding with
heavy Formex insulated wire
without supplementary insu-
lation over the core.

L]
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HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 KC

For high Q in a small volume, characterized by low eddy current and
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores
are commercially available ro meet high standards of physical and
electrical requirements. They provide constant permeability over a wide
range of flux density. The 125 Mu cores are recommended for use up to
15 ke, 60 Mu at 10 1o 50 k¢, 26 Mu at 30 to 75 k¢, and 14 Mu at 50 to
200 kc. Many of these cores may be furnished stabilized to provide
constant permeability (+0.1%) over a specific temperature range.

*Manufactured under license arrangements with Western Electric Company

wab a7z44
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new HEPPNER

ferrite
rod

antennas

With mountings

to your specifications or
without mountings.
Inductances held to + ¥ of 1%,

COMPLETE LINE INCLUDES:
14"’ diameter x 8’ long
/16" diameter x 8’ long
34’ diameter x 5”7 long
54’ diameter x 7' long
or to your specifications

OTHER HEPPNER PRODUCTS INCLUDE:
Alnico P.M. Speakers:

37,3, 4" 26", 6", 8", 107, 127,
lon Traps:

Snap-On, Slip-On and Screw types.
Centering Devices

P.M. Focomags

Fly-Back Transformers

HEPPNER

MANUFACTURING COMPANY

Round Lake, 1llineis (50 Miles Northwes! of Chicaga)
Phone: 6-2161

SP_ECJ&LISTS IN ELECTRO-MAGNETIC DEVICES

102

Representatives:

James C. Muggleworth
506 Richey Ave., W., Collingswood, N, J.

Ralph Haffey
2417 Kenwood Ave., Ft, Wayne 3, Indiana

Irv. M, Cochrane Co.
408 So. Alvarado St., Los Angeles, California

R, is the distance between
image and receiving an
tennas,

P; is the total power radia-
ted by the transmitting an-
tenna,

P; is the total power radiated
by the image antenna,

G.;(8) is the gain of the
transmitting antenna,

Gy (8) is the gain of the re-
ceiving antenna.

If P/P = a (8,), the power reflec-
tion coefficient of the absorbing ma-
terial at the angle 6, and if G,(0)
= Gg(9), ie., transmitting and re-
ceiving antennas are identical, then

EJ _ R,
Ed R,
As a numerical example, if R,/R, =

1/2 and «(8,) = 19%, as measured
on single mats, then

Ve (8,).

E,

M~ 0.05
5 0.05

>

and the pattern could be in error by
%+ 1/2 db at this angle 8,. An error
of this magnitude is usually toler-
able,

It

GR (61’)
Ge (0)

N CiT (0.) ’
G (0)
this is, the receiving antenna is less
directive than the transmitting an-
tenna, the error becomes larger, so
it is obviously advisable to make
the receiving antenna as directive
as the transmitting antenna, except
at frequencies where « is so small
as to make this precaution unneces-
sary. It is not worthwhile, in gen-
eral, to make the receiving antenna
much more directive than the trans-
mitting antenna, since this means
increasing the separation, R,, in ac-
cordance with R,;, = 2D? /A In-
creasing R, makes 9, smaller, which
makes the factor R,/R, larger, and
can make o (8,) larger. In addition,
with 0, smaller, the interference
occurs at angles closer to the main
beam axis where most interest in the
pattern is usually centered.
Another case of interest is the
non-directive beacon-type antenna.
If a directive receiving antenna is
used to measure its pattern the only
significant reflections come from the
back wall, directly behind the omni-
directional antenna, since this is the
only spot in the main beam of the
receiving antenna. Thus

E,

Eq

This expression is independent of
the receiving antenna gain as long

- Va ).

2
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as that gain is sufficient to discrimi-
nate appreciably against reflections
from side walls. Here again if « (0)
= 1% and R,/R, == 1/2, the pattern
is accurate to at least = 1/2 db.
Experimental Tesis: In the fore-
going  simple  theory, various
assumptions have been made in-
cluding the one that the wall acts
as a specular reflector whose reflec-
tion coefficient may be measured on
a single sample by the two-horn
method mentioned previously. In
order to see if these assumptions
give a reliable guide to the use of
the room, and in order to evaluate

the room experimentally, three
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Fig. 8: Pattern of 17.5-inch paraboleid shewing
effect of wall reflections when small non-direc-
tive receiving antenna is employed ot S-band

kinds of experiments were per-
formed. The first and most direct
was to compare patterns measured
in the chamber with those measured
on a fairly reliable roof top site. The
second was an attempt to measure
reflections off the walls directly,
similar to the measurements made
on individual mats. The third was
an attempt to measure standing
waves set up in the room by reflec-
tion off all the walls.

(a) Comparison patterns for two
fairly large antennas at X- and S-
band are shown in Figs. 6 and 7.
Fig. 6 shows E-plane patterns of an
8-in. double-dipole-fed paraboloid
at X-band (L = 3.2 cm.). Notice
that the outdoor patterns are not
perfect, showing some fluctuation at
wide angles due to reflections off
nearby objects. It is felt that the
agreement between the two pat-
terns is good. The filling in of the
first minima was caused by phase
error, not by reflection. The spacing
between antennas in the room was
slightly too small to measure exactly
the true far-field pattern. This per-
turbation was small enough to affect
only the depth of the minima, Fig. 7

(Continued on page 105)
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“TRANSISTOR” RESISTOR |

® Wattage—1/8
® Length of body—9/32”
® Diameter of body—5/64"

® Resistance Range 4 ohms—250K oi'l'r:hs
® Accuracy *=1°,
® Maximum Reted Voltage—250

These are the key specifications of "TINY” the No. DC-1/8 De-
posited Carbon Resistor made only by Electra. It is especially adapted
to all miniature requirements and like all Electra resisiors, offers these
advantages:

STABILITY! You can depend on Electra Carbon-Coat Resistors. You
get maximum stability regardless of resistance value tolerance. Order
+1%, *=5% or =10% — all are equally stable.

ECONOMY! When you specify stability, accuracy and small physical
size, Electra Carbon-Coat Resistors are your most economical buy.

Electra Deposited Carbon Resistors are available in nine sizes
from 1/8 watt to 2 watts; in resistance ranges from 2 ohms to 50
Megohms; in resistance value tolerances of =1%, *=2%, =+=5%,
+=10%; in hermetically sealed types as well as standard.

For complete data write us today.

ELECTRA MFG. COMPANY
2537 Madison L Kansas City 8, Mo,

Ptease send Builetin E-4 giving complete speci-
fications and characteristics of Electra Carbon-

" Coat Resistors.
XW# | . NAME. ... S B i
‘urbon_coa' ! COMPANY .o e e

MAIL THIS COUPON
TODAY!

PRECISION RESISTORS
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A TRIBUTE TO THE

ELECTRONIC
MANUFACTURER

-

THE AUGUST WEST COAST ISSUE

of

TELE-TECH

&
ELECTRONIC INDUSTRIES

HIGHLIGHTS

o Editorial Coverage of Every Phase of

West Coast Activity-—research and development, manu-
facturing, aviation electronics, motion pictures, computers, tubes, com-
ponents, test equipment, broadcasting and video recording

—civilian and defense . . . news and technical articles.

¢ Annual Wescon Meet. ..

complete up-to-the-minute review of the program . ..

lists of technical papers . . . announcements of special meetings,

tours, etc. .. . new items introduced at the show

. .. list of Show exhibitors, etc.

e A Special West Coast Electronic Industries

Directory . . . containing names, addresses, top personnel, and tele-
phone numbers of West Coast electronic manufacturers.

® West Coast Electronic Industries

in Review . . .exclusive statistical analysis of each

branch of the industry . .. general review article on West Coast
electronic engineering . . . forecast for coming year.

& West Coast Electronic News . . .

of professional and trade societies . . . personalities . . . plant
expansions . . . new product . .. new literature, etc.

REACHES
21,000 TOP
ELECTRONIC ENGINEERS—

This looked-forward-to,

thoroughly read West Coast Issue
reaches the 27,000 top engineers in
every part of the vast

electronic industry throughout

the nation. Through the

pages of TELE-TECH, you can
reinforce your personal selling to these
erigineers—the men who specify
your products.

Remember: special distribution at
WESCON—1953, August 19-21.
Closing date: July 1.

RESERVE YOQUR SPACE NOW!

CALDWELL-CLEMENTS, INC, 480 LEXINGTON AVENUE NEW YORK CiTY, 17
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shows H-plane patterns of an
S-band (A = 10 em) dipole-disc-fed
paraboloid, and again agreement is
good hetween indoor and outdoor
patterns. ‘

To illustrate the effect of wall re-
flections, the patterns of the S-band
antenna were repeated using a small
non-directive antenna as a receiv-
ing antenna, with results shown in
Fig. 8. In this case, 8, was about 35°
and a (8,) was several percent, as
determined by single-mat measure-
ments, so that in the region around
35° severe pattern distortion may
be noted (compare Figs. 8 and 7).
It is to be pointed out, however, that
this distortion was effectively elim-
inated by use of a directive receiv-
ing antenna as shown in Fig. 7.

(b) Using these same antennas, a
direct measurement of wall reflec-
tion was made by measuring pat-
terns with the receiving antennas
directed at various points on the
side wall and noting the apparent
increase in side lobe level due to
reflection. By far the greatest reflec-
tion was found at the angle of
specular reflection, indicating that
non-specular scattering plays a
small part in the perturbation of
patterns. Results for this one angle
of incidence, 55°, (6, = 35°) which
was the largest feasible in the room,
should represent a worse case, are
shown below:

Polarization With Maximum Power

Respeci to Plane Reflected

Wavelength of Incidence {At 55°)
3.2 cm perpendicular —27 db
3.2 em parallel —35db
10.0 cm perpendicular —13 db
10.0 em parallel —23db

These measurements are a check
on the single-mat measurements.
They are obtained by a slightly dif-
ferent method and measure reflec-
tions from a whole wall instead of
a single mat. The results are in good
agreement.

(c) Although in almost all cases,
only the reflections from a single
wall at a time need be considered
when the perturbing effects of the
room are taken into account, one
experiment was performed which
measured the effect of multiple-wall
reflections. This was a sort of stand-
ing-wave measurement. One omni-
directional antenna, a monopole
mounted on a ground plane, was
swung in an arc about a similar
antenna (see Fig. 9) and the rapid
pattern fluctuations were measured
to give an indication of reflections
adding in random phase to the di-
rect signal. The fluctuations in the
neighborhood of the center of the
room were converted into percent
undesired signal power and the re-

(Continued on page 106)

NCHRO'S

Autosyn*

Precision-Built by

ECL/IPSE-PIONEER

For more than 18 years, Eclipse-Pioneer has been a leader in the devel-
opment and production of high precision synchros for use in automatic con-
trol circuits of aircraft, marine and other industrial applications. Today,
thanks to this long experience and specialization, Eclipse-Pioneer has
available a complete line of standard (1.431" dia. X 1.631” lg.) and
Pygmy (0.937” dia. X 1.278" Ig.) Autosyn synchros of unmatched preci-
sion. Furthermore, current production quantities and techniques have re-
duced cost to a new low. For either present or future requirements, it will

pay you to investigate Eclipse-Pioneer high precision at the new low cost.
*REG. TRAOE MARK BENOIX AVIATION CORPORATION

AVERAGE ELECTRICAL CHARACTERISTICS—AY-200 SERIES**

Rater Stater
Input Voltage Input Input input Siator Output | Resistance | Resistance | Maximum
Type Nominal Current Power | Impedance Voltages De De) Error Sproad
Number Excitation Milllamperos | Watts Ohms Line to Line Ohms hms Mintites
AY201-1| 26V, 400~, 1 ph. 225 1.25 254j115 11.8 9.5 3.5 15
Transmitlers
AY201-4 | 26V, 400~, 1 ph. 100 0.45 454225 113 16.0 6.7 20
Receivers AY201-2 | 26V, 400~, 1 ph. 100 045 | 454j225 11.8 16.0 6.7 45
AY201-3| From Trans. - - 42.0 10.3 15
Dependent Upon Circuit Design
Co_thl Autosyn
rans-
formers | AY201-5| From Trans. Dependent Upon Circuit Design 2500 63.0 15
Autosyn
AY221-3 | 26V, 400~,1 ph. 60 0.35 | 108-+j425 11.8 53.0 12.5 20
Resolvers -
AY241-5| 1V, 30~ 1ph. 37 — | 2404j130 0.34 239.0 180.0 40
Ditferentials | AY231-3 Fromﬂ'l(’)rs\a]r;s. Dependent Upon Circuit Design 14.0 10.8 20
#*Also includes .High Frequency Resolvers designed for use up to 100KC (AY251-24)
AY-500 (PYGMY) SERIES
Transmitters| AY503-4 | 26V, 400~, 1 ph, 235 2.2 454-j100 11.8 25.0 10.5 24
Receivers AY503-2 | 26V, 400~ 1 ph. 235 2.2 454100 11.8 23.0 10.5 90
AY503-3| From Trans, De - . 170.0 45.0 24
pendent Upon Circuit Design
Co{_ntrol Autosyn
rans-
formers | AY903-3 Fr%TmT;;:s' Dependent Upon Circuit Design 5500 188.0 30
AY523-3 | 26V, 400~, 1 ph. 45 0.5 | 2904490 11.8 210.0 42.0 30
Resolvers
AY543-5 | 26V, 400~, 1 ph. 9 0.1 [900+j2200 1.8 560.0 165.0 30
Differentials |AY533-3 Fi'&r{lﬂl’;;:s. Dependent Upon Circuit Design 45.0 93,0 30

ECLIPSE-PIONEER DIVISION of ?@Ildﬂ.’
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Exporl Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y.

For detailed information, write to Dept. Dept. B

TETERBORO, NEW JERSEY
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where do
great ideas

come fromé?

Today, the great ideas that benefit mankind come . . .
not from a struggling young genius in a garret. . .
but from men who work in an environment rich
 with incentives, facilities and resources, enabling
them to put their ideas into practical application.

This is the kind of working environment
that Magnavox has always provided its engineers.
It is not surprising, then, that Magnavox engineers

have developed many of the “firsts” in radio and television
and are today among the leaders in the electronics industry.

More than ever before, Magnavox engineers

work under conditions conducive to creative thought.
They constitute a completely

self-contained, closely-knit organization

devoted to engineering exclusively

with all other services available to them.

Needless to say,
job satisfaction at Magnavox is unusually high.

— OPPORTUNITIES ARE GROUND FLOOR IN THE FIELDS OF: —

Radar Synchros — Servo Systems

Radio — Commercial and Military Magnetic Devices

Television — Monochrome and Color Eiectro-Mechanical Devices

Magnetic Amplifiers Navigational Aids — Fire Control
DESIGN — DEVELOPMENT — CIRCUITRY

Electrical Engineers — Mechanical Engineers — Physicists

Please forward complete resume to:
MR. BYRON D, SITES

THE MAG NAVOX COMPANY

FORT WAYNE, INDIANA

sults for a 4-foot separation of an-
tennas are shown below:

A Maximum Undesired Power %
F.2EM i VR
B M e e 4%
T.5 €M o e 3%
TO CM o e e e 3%
12 ¢m L 2%
15 €M e e 5%
20 €M .. e 4%
25 €M e e 3%
30 €M e 5%

These measurements, though some-
what approximate, agree fairly well
with what might be calculated using
single-sheet  reflection coefficient
measurements and taking into ac-
count multiple-wall reflections in
random phase.

Coneclusion

The room was designed prinei-
pally for use in the range from about
3,000 to 10,000 mc. No difficulty
should be observed in extending this
frequency range upward since the
absorbing properties of the material
have been shown to remain good, at
least through 60,000 mc. A gradual
increase in reflection below 3000 mc
makes the room less useful, though
the results of the standing-wave

Fig. 9: Standing-wave measurement set-up

test and measurements on single
samples indicates that the reflections
at frequencies down to 1000 mMc have
not increased beyond the point of
usefulness. When the room was be-
ing constructed, some thought was
given to building it"in some shape
other than rectangular. The side
walls might be corrugated or the end
walls brought in in a wedge. If a
fixed setup were used such devices
might prove useful in further reduc-
ing reflections. In our case, the good
results obtained plus the fact that
it was difficult to design the room
to minimize reflection for all possible
setups led us to adhere to the sim-
ple rectangular shape.

In conclusion, it seems that the
results of measurement on a single
sample may be applied by means of
a simple image theory to give correct
order of magnitude for the perturb-
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ing signals due to reflections. In our
chamber, though it is relatively
small, patterns of X-band antennas
up to 10 in. in aperture dimension
may be safely measured with results
often better than those on an aver-
age roof site. The absorbing material
is more than adequate at X-band.
At S-band, with the precaution of
using as directive a receiving an-
tenna as the antenna under test,
antennas up to 18 in. may be safely
measured to an accuracy of about
1/2 db out to pattern angles where
the signal strength is 20 db down.
Omnidirectional antenna patterns
may be measured to an accuracy of
less than = 1/2 db from 3000 wmc
up, with slightly reduced accuracy
between 1000 and 3000 mc.

1S, Silver, Microwave Antenna Theory and Desiga,
Rad, Lab, Series, vol. 12, McGraw-Hill 1949,

p. 575.

Evacuated Junction
Transistor Developed

Bruce A. Coffin, president of CBS-
Hytron, Danvers, Massachusetfs an-
nounces a new evacuated junction
transistor. Sealing each transistor in a
vacuum is a further improvement upon
the original hermetic sealing of tran-
sistors announced less than two months
ago by CBS-Hytron, a division of
Columbia Broadcasting System, Inc.

The surfaces of junction transistors,
commonly used in electronic hearing
aids, are extremely sensitive to mois-
ture. Manufacturers of transistor hear-
ing aids report that for dependable
operation; transistors must be sealed
against moisture. Ordinary junction
transistors encased in molded plastics,
they have discovered, are short-lived.

All polar molecules that in time might
deposit themselves upon the junction
boundary line of these transistors are
removed by the evacuation process, un-
wanted leakage of applied currents and
the resultant and gradual break-down
of the transistors are eliminated and de-
pendable operation is assured by this
new CBS-Hytron evacuation process.

Bellford Plans Move

Bellford Metal Products Co., presently
located at 5511 Bellford Ave., Cleveland
27, Ohio will soon move to new and
larger quarters in Solon, Ohio. The
company manufactures all types of hex
head screws by the cold heading
process.

S-Band Sweep Generator
and Test Set

In the article “S-Band Sweep Gen-
erator and Test Set,” published in the
June 1953 issue of TELE-TECH &
ELECTRONIC INDUSTRIES, page 116,
credit for the co-authorship of Mr.
James H. Kiuck of the Naval Research
Laboratory was inadvertently omitted.
Co-author with Mr. Xluck is Mr. Roy E.
Larson.

Covering the Coronation

Despite Magnetic Storm
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/ F-fcff”fg‘f hory We take pleasure in informing you that during
__""'hr{: e e our coverage of the recent British Coronation ceremonies
Y Ly ” York your diversity single-sideband-receiver Model 155 main-

tained high quality reception under trying conditions.

The importance of your Crosby Triple-Diversity

Single-Sideband Receiver, Model 155, in our covering the Ty, :
British Corconation ceremonies cannot be over-emphasized. ,1,;;;?. S, b
We depended on this remarkable receiver, as well as : ':«3,2«:,/_.;_

Model 154H, for both precision performence and complete
reliability under the most severe conditions of inter-
ference and fading.

Chige a"é‘i’nﬂ“"@n ‘fv%q -'K,

¥ o

SINGLE-SIDEBAND AND EXALTED CARRIER DIVERSITY RECEIVERS * BROADCAST AND COM.
MUNICATIONS APPARATUS * MULTIPLEX TRANSMITTING AND RECEIVING EQUIPMENT
COMPLETE ENGINEERING SERVICE
Founded in 1948, Crosby Laboratories, Inc. ts an engineering, development and
production firm whose accomplishments include many original contributions
to the science of long-range radio communications. The organization is staffed

by electronics engineers with more than twenty-five years’ experience in the
fields of radic communications and applied electronics.

For complete. interesting liferature, write fo—

2
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CROSBY LABORATORIES, INC.

Robbins Lane ° Hicksville, N. Y.
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CBS

-TV City chooses Century

For their brand new,
pace-setting studios in
CBS-Television City,
Hollywood, CBS-TV uses
an enormous battery of
lighting equipment—much
of it supplied by Century.
To control these lights

they selected the C-1

Board, Century's advanced,
all-electronic system

for studic light centrel. ..
and from what they've written
us, the Century installation
meets all requirements
handsomely. Just one more
indication that Century is

‘way out in front in TV
studio lighting

CENTURY LIGHTING, INC.,
521 WEST 43RD STREET,
NEW YORK 38

626 NORTH ROBERTSON
BOULEVARD
LOS ANGELES 46

For broadcast

NS
Q

crosshar

For defails of

may be held
Provision for

Model

this fl‘UIy Connects any
superior switch, cwits in
wrife to any of

audio and video circvits . .

. . computers . .
Extreme flexibility. Fast and quiet switching
with low crosstalk level. Any group of setups

horizontal

JAMES CUNNINGHAM, SON & (O,, Inc.

studio master control and monitor switching of
. intercoms . . . telegraph

. many other applications.

intact while setting up others.

spot or remote control.

10X10

of ten cir-
plane
ten vertical,

DEPT. T-1 ROCHESTER 8, NEW YORK
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Tape Reader

(Continued from page 335)

ern version of the vacuum reader
principle which is capable of reading
8 hole, one-inch wide tape at speeds
up to about 25 per second. The reli-
ability is extremely high and tapes
may be run and rerun several hun-
dred times without error.

Electrical Contacits

In the pneumatic tape reading
head shown in Fig. 1, one pair of
electrical contacts per tape hole is
provided. These contacts open and
close as the perforated tape passes
over a reading head. No auxiliary
equipment or amplification is neces-
sary except for a vacuum pump.
Eight holes corresponding in position
to each of the possible hole locations
across the tape are either open or
stopped as the tape moves. A vac-
uum manifold which connects with
each of the eight sensing holes
causes a momentary pressure drop
in any of the eight associated air
passages when the sensing holes are
blocked by the tape. Then when a
tape hole passes across a sensing
hole, the pressure quickly rises to
atmospheric. These pressure pulsa-
tions are transmitted to miniature
bellows-actuated switches which
open or close their respective cir-
cuits in accordance with the coded
tape information.

Operalion

The operation of a typical hole
reading pneumatic switch may best
be understood by referring to Fig. 2.
This is a schematic representation of
the pneumatic circuits for two holes.
Here we have a solid block in which
have been drilled a number of inter-
connecting passages. The perforated
tape is pulled over the holes at uni-
form speed by means of a driven pin
wheel. Let us assume that hole A is
open; hole B closed and that a vac-
uum pump capable of maintaining a
vacuum of 20 to 24 in. of mercury is
connected to the manifold as shown.
The absolute pressure in the vacuum
manifold is called P,.

Outside air at atmospheric pres-
sure will flow into “A”, through the
small orifice B and into the mani-
fold dropping in pressure to P,. Bel-
lows operated switch SW,, being
vented to the atmosphere through A,
will close due to the spring action of
the bellows. Simultaneously, reading
hole C being stopped by the tape
permits the pressure in the bellows
switch SW, and its associated con-
necting passages to drop rapidly to

P, in the vacuum manifold. All flow

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953
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through orifice D ceases, P, becomes
equal to P,, and SW, opens its con-
tacts. The construction of a bellows
switch is shown in Fig. 3, The essen-
tial parts are a movable, grounded
contact fastened to the end of a me-
tallic bellows: a fAixed insulated con-
tact mounted on an adjustment
screw and an outer housing to main-
tain all the components in a rigid
relationship to one another,

Redueing Air Volume

Not shown in Fig, 3 is a drilled
metal plug extending into and almost
filling the interior of the bellows,
The purpose of this important design
feature is to reduce the volume of air
included in the bellows tec a mini-
mum permitting only the maximum
necessary bellows deflection which
is of the order of Y42 in. Thus the ef-
fective bellows cross-section may be
large to attain sufficient pneumatic
actuating force together with mini-
mum operating time.

Fig. 4 shows a laboratory experi-
mental set-up of an 8-hole pneu-
matic tape reader. The tape is pulled
across the reading head by means of
a sprocket pin-wheel at a speed of
2.5 in./sec, which with standard hole
spacing, is equivalent to 25 pulses
per second,

The tape supply and take-up reels
are driven in opposite directions
through slipping clutches to maintain
a light but constant tape tension. To
facilitate changing tapes, the supply
reel is mounted in a vertical plane
and rim driven.

Quipui Pulses

Tests thus far performed on the
Martin Pneumatic Tape Reader in-
dicate that under dynamic-operating
conditions with an actual test tape,
extremely accurate high amplitude
output pulses may be obtained.
These pulses when measured at a
repetition rate of about 15 per sec-
ond show an “on” time of 50 milli-
seconds, “off” time of 20 milliseconds
with switch contact forces approxi-
mating 4 oz

Tape threading problems with a
pneumatic reader are minimized
since atmospheric pressure on the
tape over the closed holes is suffi-
cient to maintain the paper in inti-
mate contact with the reading head.

Credit for the success of this proj-
ect is due to Mr. W. Black who did
much of the detailed mechanical de-
sign and Mr. C. Herzog who pains-
takingly constructed the first model.

All the work in the development
was performed at The Glenn L. Mar-
tin Co. under the sponsorship of the
U. S. Army Signal Corps.

Advancements in the
fields of wave
propagation,
translation of
information,
communication theory,
circuit technigiies
and equipment
miniqturization have
created a number of
new openings for
qualified engineers in
the Hughes Advanced
Electronics
Laboratory.

- T T T T T T T T T I
| | {

l | L. H

l | Scientific 1 CULVER CITY,

! Hughes ! and | LOS ANGELES

: t Engineering | COUNTY,

| RESEARCH AND DEVELOPMENT LABORATORIES | Staff | CALIFORNIA
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t | !
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THE COMPANY

Hughes Research and De-
velopment Laboratories,
located in Southern Cali-
fornia, form one of the
nation’s leading electron-
ics organizations. The per-
sonnel are presently en-
gaged in the development
and production of ad-
vanced electronics systems
and devices.

AREAS OF WORK

The communication group
is concerned with the de-
sign and development of
unigue radio communica-
tion systems and with ex-
ploiting new radio com-
munication techniques.
Specialists in propagation
phenomena, antenna sys-

How fo apply
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tems, network theory,
magnetic recording, wide-
band amplification, and
intricate electromechani-
cal devices are active in
this program.

THE FUTURE

Engineers who enjoy a
variety of problems re-
quiring originality and
ingenuity find the proper
environment for perscnal
advancement in these ac-
tivity areas. Widespread
future application of ad-
vanced communication
techniques will enable the
Hughes engineer to take
full advantage of his ex-
perience as the Company
expands commercially.

Write today, giving details of
qgualifications and experience.
Assurance is required that re-
location of the applicant will
not cause disruption of an ur-
gent military project.
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TECHNIC INL.

enahles you to do

'GOLD PLATING

with scientific accuracy

+
S

With gold plating mcthods developed by Technic
Inc,, you can now achieve accurate control of
quality, evenness, thickness, color, and hardness
of gold deposits, Through cycle plating that is
practically automatic in operation, we have
virtually converted the old art of plating gold to

an exact science,
%

Factors in successful application of our methods
are the absolute stability of quality of our gold
plating solutions and specification of standards
for automatic control of replenishing the bath,
coupled with an automatic timing dcvice which
cnsures precision in operation and climinates
human error.

1.
a8

When you refer plating problems to Technic Inc.,
we solve them by application of a thorough service
-— consisting of specifications for a complcte in-
stallation or correction of faults in your present
installation, schedules for solutions and timing,
assignment of an engincer who stays with the job
until your installation is working at full efficiency.

7 Write for |
"‘EI.EC'I'ROPI.A'I'ED GOI.D”
‘ Technical Data Sheet '

Without obhgatlon, write for our informative
_new Data Sheet which details fully the advanced

Technic Inc, gold plating methods and services
_ for platers outlined above. .

For reference, you will also receive a list of lcad_ing )
industrial concerns — many with production
problems resembling your own — which rely on
Technic Inc. controlled gold plating installations
to improve production while reducing cost.

QOur Controlled Gold Plating methods result in
complete dependability, ¢limination of waste of
precious metal, high increase in production,
better appearance of product — togcether with
significant rcduction in operating personncl, re-
jects and all-over costs. Send us your plating
problems for review, or call in a Technic engineer
for consultation. No obligation is involved.

TECHNIC INELC.

39G Snow Streef,

Providence, R.

BQASS SLEEVE =
DJ‘ HOT TINNED
mumo Nyt~
-»_ 18 Twe
PLATING - BUR-

I NISHED CADMIUM
x‘E : 8P455 PLUG BODY ~
TIN PLATE KD 20 MS1

I\\[r’fnnnh’ STEANTE =
5‘-\ ‘ IValUus WAL P

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND
SOCKETS FOR HIGH
FREQUENCY CONNECTIONS

For quality construction thru-
out, and fine finish, see dia-
gram above,

101 Series furnished with
%4/' ,290", 5/16", 3%, or A
ferrule for coble entrance.
Knurled nut securely fastens
unit together. Plugs have cer-
amic insulation; sockets bake-
lite. Assembly meefs Navy
specifications.

202 Series Phosphor bronze
knife-switch type socket con-
tacts engage both sides of 2
flat plug contacts—double
contact area. Plugs and |
sockets have molded
bakelite insulation,

For full details and
engineering data ask
for Jones Catalog MNo. 18,

JONES MEANS PROVEN QuUALITY

BEFORE YOU SPEND
TIME AND EFFORT TO
DESIGN YOUR OWN
MOLDED PLASTIC PARTS —
THINK OF SAVING THAT COST,
- PLUS TOOL COSTS, WITH
THESE GRAYHILL STOCK PARTS.

Contact
Blade Spacer

= a5

Coil

Form ASK FOR
cuilre \ COMPLETE INFORMATION
Insulator AND CATAILOG.

Bushing

‘._. Coll Form

gé..% Terminal
" Board

Shoulder
Washer

Germanivm
i Crystal
Holder

Stand-Oft

Insulator

543 Hillgrove Avenue, LaGrange, Illinois

Phone: LaGrange 8000

TELE-TECH & ELECTRONIC INDUSTRIES + July 1953

www americanradiohistorv com


www.americanradiohistory.com

Printed Circuit
{Continued from page 38)

suppliers. The solvent capacity is
approximately 8 ounces of copper
per gallon.

On completion of the etching
process, the plate is rinsed free of
etch and wiped dry. Cold top enamel
remover applied by means of a cot-
ton swab wound on the end of a
glass rod is effective in removing
the remaining resist. Fine steel wool
may also be used to clean off the re-
sist especially when the highly cor-
rosive action of the enamel remov-
ing solution is to be avoided. As an
aid to soldering, the plate may be
given a silver flash by immersion in
a 109% silver cyanide solution for a
tfew seconds.

Following is a list of equipment
together with sources of supply:

Photoengraving Supply Firms:
Vinyl film and glass plate nega-
tive materials.
Photographic and photoengrav-
ing chemicals,
Darkroom equipment and cam-

eras.

Cleaning materials (pumice
brushes, ete.)

Cold top enamels, developers
and removers.

Whirlers, sinks, developing
tanks.

Vacuum frames and pumps.

Arc lamps.

Etching machines and etching
solution.

Silk Screen Suppliers:

Vinyl base cutting film (pro-
film).

Acrylic sprays.

Retouching brushes and knives.

Printing frames.

Vinyl film.

Drafting Material Suppliers:
Glass base drawing cloth.
Drafting instruments and sup-

plies.

Junction Transistor
Price Reduction

The Raytheon Manufacturing Co,
Receiving Tube Division has announced
a reduced user price of $4.50 for the
Raytheon CK722 junction type tran-
sistor.

The company helieves that this an-
nouncement will be of special interest
to the experimenters and engineers who
intend to enter the Raytheon $10,000
transistor contest which is based on
building a piece of electronic equipment
incorporating one or more CKT722 tran-
sistors. Official entry blanks for this
contest which closes at midnight,
August 31, 1953, may be obtained from
any Raytheon Special Purpose Tube
distributor.
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Are You Switching to Printed Circuits?
You Need CASTOMATIC® Solder!

Printed circuits save on solder aund soldering time. In this work you don’t use
much solder and it doesn’t cost much compared to what you are manufacturing.
Therefore the solder should be the best quality you can buy . . . Federated
CASTOMATIC bar solder. Here’s why machine-cast CASTOMATIC is the best:

1. Free of Dross—the patented, pressurized casting system keeps air out:
harmiful dross-producing oxides are thereby excluded. Solder flows
freely through tiniest openings. Your solder bath stays cleaner.

2. Uniform Composition—electronically controlled machine casting eli-
minates segregation of constituents. Joints are trouble-free. Every
bar of a given analysis melts at the same temperature. Each plece

of a bar of entectic solder, for example, will melt at almost
exactly 362°F,

Ask for a sample of CASTOMATIC. Tt will prove itself. Just return coupon for
prompt action.

Pictare conrvrery Photocirewits Cord., Glen Core, N. Y.

Ferovidel THelads Vwvsisre

AMERICAN SMELTING AND REFINING COMPANY
120 BROADWAY, NEW YORK 5, N. Y.
anCcmadcx: Federated Metals Canada, Ltd., Toronto and Montreal

[] Please send a salesman.

[] Please send me a sample of CASTOMATIC solder.

MY NAME

COMPANY NAME _

ADDRESS _

CITY _ZONE
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Designed for High Voltage RF Switching...

. JOHNSON

RF CONTACTORS

POSITIVE, FAST
TOGGLE ACTION!

Series 145-100, 145-200

Rugged and compact with fast, snappy
action, these JOHNSON contactors were
designed primarily for high voltage RF
switching, but are suitable for many

ik

: other applications. Mount in any position
ey —wiping contacts mounted on low-loss

insulation stay allgned and contact is maintained even under conditions of ex-

tremely heavy vibration.

Available in two sizes with voltage ratings of 17KV and 22KV peak, these
JOHNSON contactors have a current rating of 25 amperes per confact. Both
contactor models are available with SPDT and DPDT contact arrangement with or
without two auxiliary single pole switches. Solenoids are wired in series for 230
volt operation but may be connected in parallel for 115 volt operation. No hold-

ing current is required.

For complete description and prices, write for ""RF CONTACTOR" data sheet

- E. F. JOHNSON

COMPANY

"CAPACITORS, INPUCTOIS, SOCKEYS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS

208 SECOND AVENUE SOUTHWEST

WASECA, MINNESOTA
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ABC Audio

(Continued from page 42)
the

amplifiers are mounted in
equipment room racks.

All racks were assemblied and
wired in the GE plant. It is worth
noting here the wire which was
used for all the rack wiring. GE
made use of their FA-19-K wire
which is a three-conductor shielded
cable with an outside diameter of
only 0.118 in. The cable is composed
of two nylon insulated #22 conduc-
tors and one bare #20 conductor.
The three conductors are twisted
together in a two-inch lay and a
shield is spiralled around this as-
sembly (not braided). Over this
shield is an extruded nylon outer
jacket. The amount of wiring which
would normally require a 1.25-in.
conduit can be put in a 0.75-in. pipe
when this type of cable is used.

Another feature of the wiring of
all racks was the use of wiring
ducts. These ducts are U-shaped
metal channels equipped with read-
ily removable {ull length covers.
The ducts are 77-%¢ in. long, 4 in.
wide, and 1-7% in. deep. One side of
the duct has forty-two slots, each
fitted with a 3g-in. rubber grommet.
The duct is designed to be installed
in the rear of a cabinet rack with
the slotted side of the duct facing
the front of the rack. The use of
these ducts eliminates the need of
lacing and supporting cables and
makes wiring changes a simple mat-
ter. In some cases as many as 320
FA-19-K cables were carried in two
of these wire ducts.

*Break-in®> System

To fill the Output Switching re-
quirements, it was necessary to dis-
tribute any of 24 program sources to
eight outgoing channels with ad-
vance preset control. In addition, a
“Break-in" system was to be pro-
vided for flash announcements,
which would by pass the normal
switching system without disturbing
the “Preset” and “On Air” status of
the switching system,

One of the first things which was
considered in the design of the
switching system was whether or
not it should be an all-relay system
or a direct switching system. The
GE engineers felt that a satisfactory
system could be developed around a
special spring leaf contact switch,
activated by interlocked push-but-
tons. Such a system, they believed,
would result in the following: less
wiring in manufacture, lower mate-
rial costs, and less labor and wiring
requirements for installation. It was
decided to design the switching sys-
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tem around the special push-button
switches.

When the circuit design for the
switching system was complete, the
requirements in a switch then be-
came known. Since it was required
that 24 inputs be switched to an
output channel, it was obvious' that
any mechanically interlocked 24-
button switch would be impractical
due to mechanical tolerances and
effort required to operate such a
switch. It was then decided to use
two 12-button switch assemblies
and work out an electrical inter-
lock between two mechanical switch
assemblies.

Push Buttou Switches

As a source of supply for such a
switch, GE turned to the Donald P.
Mossman Co., manufacturers of a
wide selection of push-button
switches which use nickel silver leaf
spring with palladium contacts, in-
stead of the customary slide type of
contact found on most push-button
switch assemblies. This type of con-
tact spring assembly being identical
to those used on relays, provides a
trouble-free, long-life, self-cleaning
switch. The final specifications for
the switch called for a 12-station
mechanically interlocked push-but-
ton switch with electrical “lock-in"
and ‘“release” features. Each posi-
tion of the switch was to have nine
form “A” contact combinations and
the interlock latch bar was to be so
constructed that no two buttons
could be depressed simultaneously.
Through the efforts of Mr. Donald
P. Mossman, Jr.,, and his company,
the switch of Figs. 6 and 7 was de-
signed and manufactured.

In regard to the ‘“release” and
“lock-in" features of these switches.
In order to operate two 12-station
switches as one 24-station unit, a
“release” solenoid was mounted on
the end of each switch assembly.
The solenoid, when energized, ex-
erts a pull on the latch bar which in
turn releases any button which has
been latched in. These solenoids are
operated by series contacts on the
switches. The operation is such that
when a button on one switch is de-
pressed, any button which was de-
pressed on the other switch will be
released.

Since the system was to operate
on a “Preset” principle, two 24-sta-
tion Switch groups had to be pro-
vided for each output channel. This
allows one switch group to be in an
“On-Air” status, and the other
group available for ‘“Preset.”” The
changeover from one group to the
other is accomplished through the

{Continued on page 114)

Compare these features . . .

Wide range of impedances to cover all applications
Excellent Stability & High Gain

Micrometer core adjustment

H KK

Compression moulded plastic base for auto radio and other
high temperature applications

>k Individually tested and visually aligned and preset before

shipping ‘
Send us your inquiries for delivery and quotations. Request our
free catalog and engineering handbook.

RAYPAR S

7800 WEST ADDISON STREET L CHICAGO 34, ILLINOIS

s
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precision-made to your needs...|

BENDIX-FRIEZ

thermistors

Maybe your need for these temperature respon-
sive resistors can be satisfied by a type we carry |

in stock. Maybe you require a specially-developed o/
type. In either case you can depend on Bendix- .
Friez to provide precision-made thermistors Lo

serve yon with maximum efficiency. High stand-

ards of quality control in mannfacture make
Bendix-Friez Thermistors pre-eminent in their

lield . . . assure you of ulmost satisfaction.

STANDARD TYPES FOR IMMEDIATE DELIVERY

Size (inches) @ +30°C. @ 0°C. @ —30°C.
140x 75 | 45.0 ohms 86 ohms 194 ohms | “Used inishis typical application
Ffor-sensing: the temperoture of
040 x 1.5 12,250 ohms 26,200 ohms | 65,340 ohms o hydraglic it
018x 15 | 35000 chms | 82,290 ohms | 229,600 ohms '

Write for details.

FRIEZ INSTRUMENT DIVISION of .
1490 Taylor Avenue, BALTIMORE 4, MARYLAND

Export Sales: Bendix Infernational Division
72 Fifth Avenue, New York 11, N. Y.

SPECIAL i
ASSEMBLIES /

TOROID COILS | 2

DEFLECTION
YOKES

TOROID FILTERS...l.F.TRANSFORMERS...R.F.COILS...DISCRIMINATORS
TRANSFORMERS ... TV TUNERS...I1ON TRAPS...SPEAKERS

I you require exacting quality and dependable performance, let
DX engineers figure with you on your next production run. Users
of DX components enjoy exceptiona! freedom from field failures,
This advantage can be yours at no extra cost. Write today.

: é&uno‘nems y-
DX RADIO PRODUCTS CO.
receiver”

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL.

'Pa‘nlvluu

use of a flip-flop relay. The “lock-
in” feature makes use of a second
solenoid mounted on the opposite
end of the switch from the release
solenoid of each switch assembly.
This solenoid, when energized, locks
the latch bar in position so that it
cannot be moved to release a de-
pressed button. These “lock-in" so-
lenoids are energized whenever
their associate switches are in an
“On-Air” status. This prevents ac-
cidental release of a program source
when “Presets” are being made.

Mainienance Requirement

This maintenance requirement
was met by mounting two switches
on a mounting plate. All the neces-
sary wiring of the assembly was
cabled out to four 35-pin Cinch
connectors. The required cross-wir-
ing between the two switches of an
assembly was made with enough
slack allowed to permit spreading
the switches apart, when they are
removed from the mounting plate.
This permits easy accessibility to
every contact for cleaning and
adjustment.

Each output Switching Panel pro-
vides facilities for two output chan-
nels. Therefore, four of these
switch assemblies were required.
All assemblies are electrically and
mechanically interchangeable,

In addition to the switch assem-
blies, each switching panel was fur-
nished with ‘“break-in"” selector
switch, operate key, and VU Meter
for each of the two output channels.

The switching system was de-
signed to provide for “Preset” type
of operation and included such fea-
tures as follows: remote release,
“Program  On” indications and a
complete status light system which
extended ‘“Preset” and “On Air”
lamp indications to all studios.

Flip-Flop Relay

In the operation of this switching
system, the changeover from one
bank of switches to the other bank
is accomplished through the use of
a mechanically interlocked flip-flop
relay and an associated relay which
transferred all indicator and con-
trol circuits. The flip-flop relay re-
quires only a short pulse to change
its position and requires no holding
current while in either position. It is
worth mentioning here that this
pushbutton switching system, along
with its mechanically interlocked
flip-flop relay, will not drop or re-
lease any program connections in
event of a 24-volt power supply
failure. Program switching can still
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be carried on by pushing the but- ” \\\\\\\\\\\\\\\\\\\\\\\\\\\\W“m.‘_\,\“\“\\\“\\

tons of the desired program sources. \\\\\
Only indicator lamp and ‘“lock-in” o

protection are lost with a relay VG',oreen Ad

power failure. .

o 3y " :\\

The 'REItrlOte Release feat.ule of {s CURRENT REGULATOR TUBES \%
the switching system permits the \% A
Master Control Operator, at his dis- \ TO ITS RAPIDLY GROWING LINE
cretion, to delegate “Release” of an \ f

. . o

output channel to the studio which §
is “On-Air”” The Master Control \ ELECTRONIC
Operator can release each channel
individually, or collectively, by COMPONENTS
making use of either one of two ¢
group release circuits. This feature L \\\\\\\\\\\\
permits any or all channels to be M
switched simultaneously by depress- Now you can specify Victoreen Current Regulator Tubes. Replace that expensive regulating
ing a single push key. circuit with a single tube designed to regulate line or battery current efficiently, simply and

Germanium diodes were em- at low cost. In Victoreen Current Regulator Tubes change in current is automatically

compensated for by change in resistance.

loyed for two purposes in the con-
oy PP ELECTRICAL CHARACTERISTICS —TYPICAL TYPES CURRENT RANGE . .. Many tube types

trol circuits of 'the.se switching available—.025 to 6 amps. A.C. & D.C.
panels. One application of these Type No. | Voltage (V) | Currents (Amps)  VOLTAGE DROP . . . Varies 1 to 100 V
diodes was for click suppression of P 2050 P depending on curreat, bulb size.
all solenoid and relay coils. General CR140-20 2035 140 PHYSICAL SIZE . . . Standard T-6, T-9 or
Flectric type 1N48 diodes were used CR380o5 5212 320 ST-14—octal or miniature base.
for this purpose. The current and CRé00 s i-10 500 ENVIRONMENTAL CONDITIONS . . .
voltage ratings of the 1N48 diodes CR900 -4 A1) 1900 Rellz}b!e operation at extreme temperatures,
o f d to b d ¢ hi CRM900-5 5-9 900 humidity, altitude.

Wel? ound to be a equate for this gz?f,g;fs ;:;1 1'6932 MIL SPECS . .. Type approved tubes avail-
application on  24-volt control ER1700-2 2-4 1.700 able.

S - 2~
circuits. gRRg‘SIOTgBG 2 3_‘; ;;gg Write for further delails —include

A life test on this type of applica~ CR4200-3 3-¢ 4,200 specifications for your application

tion was run by the GE Components

Lab. In this test, twenly 24-volt : The Vicloteen Inslnumnl Co.

3800 PERKINS AVENUE CLEVELAND 14, OHIO -

REMOTE STUDLO CHANNEL | CHANNEL 2
INGICATOR 24 ¢ 4, PRESET
LAMP

MC

LAMP
REMOTE STUDIO I

3. PRESET 34 PRESET
IN48 1r ‘2. de IN4E‘ 2, 4

L] !
.

B

s2

Fig. B: {a) Wiring for wsual switching circuit.
(b} Use of diodes cut required wiring by 209,

Eliminates cost of
separate lens

relays were used. A 1N48 diode was
connected in the proper polarity
across each relay coil to suppress
the induced voltage when the coil
circuit was opened. These relays
were then operated by an inter-
rupter device for a run of well over y
500,000 operations without a diode ;
failure. At specified periods during
the test observations were made on
an oscilloscope and no spikes were
observed.

The advantages of this type of

Makes product assembly
much easter, cheaper

You can add the extra safety and convenience of a
beam of light to any home appliance, business ma-
chine, electrical or electronic device easily and at
low cost with a General Electric lens-end bulb.

Because this lamp replaces the two pieces usually
needed to do the job .. . bulb plus separate lens . . .
assembly 1s easier, cost is lower. For more infor-

click suppression are two-fold. - o 'ix mation about this and other small G-E lamps for
From an electrical viewpoint, a your products, call your G-E lamp supplier, or
THUCh bettgr job of click suppression : ' 3 write General Electric, Lamp Division, Dept.
is accomplished than by the usual 166-TT-7, Nela Park, Cleveland 12, Ohio.

resistor and capacitor combination.
Mechanically, it results in a saving

of material and space. This is possi- E N E R A L E L E c T R I c
ble bhecause the small size and

(Continuwed on page 116)
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ELECTRALAB designs and manufactures
PRINTED CIRCUITS

-

for practically any electronic unit

Illustrated is an ELECTRALAB printed cir-
cuit for an automobile radio. Note the neat-
ness of circuitry. You can easily see how
assembly time was reduced to a minimum.
This is a good example of printed circuits in
use where a circuit must be duplicated many
times with unerring accuracy.

~Here are some of the unlimited applica-
tions for ELECTRALAR printed circuits:

Hearing Aids Guided Missiles
Timing Devices Radar
Industrial Controls Television
Business Machines Motor Controllers

ELECTRALAB printed circuits MERELY SAVE
YOU MONEY ... by ...

—- Cutting assembly time and labor costs
— Eliminating certain operations

— Lowering reject waste

— Reducing inventory costs

— Saving testing and inspection time

-— Simplifying trouble-shooting and servicing

Why don’t you take advantage of ELECTRALAB’s engi-
neering facilities before you design or re-design your circuits.

ELECTRALAB INCORPORATED

107 FIRST STREET,

CAMBRIDGE 41, MASSACHUSETTS

direct construction.

TRANSFORMER ENGINEER WANTED

Well versed in design of Transformers for the Electronic Industry required by
a fast growing Transformer Manufacturer in Chicago, manufacturing power
transformers, Qulput Transformers, Vertical Outputs and related products.
Must take charge of designing, sampling and keep in louch with Television
and Radie Manufacturers and work with them on possible problems.

Must also he able to design test equipment related to the products and

Good opportunities for qualified Engineer. Write giving details about your
past experience and gualifications. All communications will be held strictly
confidential, Call Jae Grunhy collect for possible appointment for an interview.

APEX COIL AND TRANSFORMER CORPORATION

1919 South Fairfield Avenue
: Lafayette 3-4286
Chicage 8, Illinois

TELE-TECH

251-h of second month preceding date of issue, for all ads requiring
proofs, composition, foundry work, key changes, etc.

1st of preceding menth for complete plates only—no setting.

20”-. of preceding month—pPuyblicotion Date.

Cancellotions nat accepted after 1st of preceding month.

Caldwell-Clements, Inc., 40 LExinGTON AVENUE, NEW YORK 17

11&

weight of the diode permits its
mounting by soldering the pigtails
directly to the coil leads.

Fach complete Master Control
System required more than 800 in-
dicator lamps. In addition it was
necessary that the “Preset” lamp
and the “On-Air” lamp located on
each studio console would indicate
from any of eight switch circuits in
Master Control. Due to the number
of circuits involved in such an indi-
cator system, it was felt that efforts
to simplify the necessary wiring
were in order. Therefore, it was de-
cided that polarized circuits would
be a step in the right direction.
With this in mind, GE again turned
to the germanium diode as a solu-
tion to a problem.

Series Feedback Loops

In a circuit where several single
indicators must be connected to a
common indicator circuit, adequate
steps must be taken to eliminate
series feedback loops which could
give false indications. This necessi-
tates additional switch contacts and
wiring. By applying diodes to this
problem, it is possible to polarize the
lamp circuits and eliminate chances
of series loops.

In the design of this switching
system, the use of diodes in the
lamp circuits eliminates a form “A”
contact combination on each posi-
tion of the Mossman switches. It
also cut the required circuit wiring
by about 20% which resulted in .
quite a saving. This application is
shown in Fig. 8.

Type 24X switchboard lamps were
used throughout the system for in-
dicator purposes. The current re-
quirements of this lamp at 24 volts,
runs from 32 to 38 ma. The 1N48
diode will handle up to 50 ma so it
was chosen for this application.

The Components Lab. ran some
tests on this application. Four 24X
lamps, each connected in series with
a 1N48 diode, were connected across
an interrupted 24-volt source. At
the end of 500,000 interruptions,
none of the lamps or diodes had
failed. In this type of circuit, it was
found that a slight reduction in bril-
liancy in the indicator lamps was
noted. This has not proven objec-
tionable. We believe that the lamp
life will be extended in a circuit of
this type due to the effect of diode
resistance on the starting current of
the lamps.

An overall system test of the
equipment before shipping was con-
sidered impractical due to produc-
tion schedules of the different racks
which composed a complete system.
However, each rack when com-
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pleted, underwent a complete op-
erational test before being shipped.

The complete overall system test
was, therefore, made after the in-
stallations were complete, and was
entirely successful. The three op-
erating groups of ABC Radio have
experienced minimum maintenance
after the initial weeks of shakedown.

The authors wish to acknowledge the aid
and cooperation of Mr. John Bourcier, ABC
New York Engineering Operations Super-
visor

Coming Events

July 10-12—6th-Annual National Con-
vention of the ARRL Shamrock Ho-
tel, Houston, Texas.

Aug. 1-5—National Audie-Visual Trade
Show, Hotel Sherman, Chicago, Il
Aug. 17-18—Symposium on Statistical
Methods in Communication Engi-

neering, Berkeley, Calif,

Aug. 19-21—Western Electronie Show
and Convention, San Francisco Mu-
nicipal Auditorium, San Francisco.

Aug, 25-28—APCO, 19th Annual Con-
ference, Sheraton-Cadillac, Detroit,
Mich.

Aug. 29-Sept. 6—West German Radio

and TV Exhibition, Dusseldorf,
Germany,
Sept. 1-3—International Sight and

Sound Exposition, Palmer House,
Chicago, 111.

Sept. 1-12—British 20th National Radio
& Television Exhibition, Earlscourt,
London, England.

Sept. 9-12—NEMA, Haddon Hall Hotel,
Atlantic City, N.J.

Sept. 13-16—AICE (Quarterly Meeting)
Fairmount and Mark Hopkins Hotels,
San Francisco, Calif.

Sept. 21-25—ISA 8th National Instru-
ment Exhibit, Sherman Hotel, Chi-
cago, Il

Sept. 28-30—9th Annual National Elec-
tronic Conference, Hotel Sherman,
Chicago, 111

Sept. 30-Oct. I-——Aircraft Electiric Equip-
ment Conference, AIEE, New Wash-
ington Hotel, Seattle, Wash.

Oct. 5-9—7th Convention of the SMPTE,
Hotel Statler, New York, N.Y.

Oct, 6-8—Fractional Horsepower Mo-
tors Conference, AIEE, Fort Wayne,
Ind.

Oct. 14-16—Machine Tool Conference,
AXEE, Hotel Cleveland, Cleveland,
Ohio.

Oct. 14-16—Recorder-Controller Sec-
tion, SAMA, Mid-year Meeting, Sea-
view Country Club, Absecon, N.J.

Oct. 14-17—Audio Fair, Hotel New
Yorker, New York, N.Y.

Oct, 19-21—RTCM Fall Assembly Meet-
ing, Edgewater Beach Hotel, Chicago.

QOct. 30-31 — Semi-Annual Meeting,
ASTE, Dayton Biltmore, Dayton, Ohio.

AICE: Amer. Inst, of Chemical Engineers
AYEE: Amer. Inst. of Elecirical Engineers
APCO: Assoc. Police Communication Officers
ARRL: American Radio Relay League
ASTE: American Society of Tool Engineers
ISA: Istrument Society of America
NEMA: Nat’l Electrical Mfrs. Assoc.
RTCM: Radio Technical Commission for Ma-~
rine Services
SAMA: Scientific Apparatus Makers Assoc.
SMPTE: Soc. of Motion Picture and TV
Engineers
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TO LAST
A _LIFETIME!

UNIVERS Y CGBREFLEX-2
WIDE-ANGI.E TRUMPET

lifetime Purformunce has been built-into  each
“Cobreflex-2. Nothing yet produced compares in
construction and design efficiency. Once installed,
the. Cobrefiex-2 can bs forgotten, The Cobreflex-2
; : is Breokdown-Proof . lm%y performance guaran-
; : .anl‘ead to Ios! a Ilfe time.

Proven Superior!

When used with University Driver Units

Write for
Fn-qu;n-(y Response
] fechnical Power Copacity
{ Meels J\nrl! Impedance Reguirement

Maunling

! i terature
; Application

o Made) PA-30 Driver Uit

21 Model T-J0 Driver Unir Model SA-HF Driver Uait Model MA-25 Driver Unit

Cant. Power: Cont, Power: 25 Walls Cont, Power: 25 Walts
20 Wolls over 250 CPS | Reiponse: 90-10,000 CPS Rewponse: $0-6000 CPS

Relgome: 250.15,000 CPS Impedonce: 16 Ohmg Impedance: 14 Qhmy
Impodancs: 8 Ohms

Hodel SA-30 DBriver Unii
Cont, Power: 30 Wath Cont. Power; 30 Waks
Response: 80-10,000 CPS Response: 90.10,000 CPS§
Impedarice: "16/185/250/500) impedance:. 16/45/165/250
!000/2000 ohms 5no/1ooo/;woo ohmy
Power Topt {70 Power Tops (70V):
0/20/10/5/7 5 Wans Ju/zo/lofsn 5 Wotts

© " UNIVERSITY LOUDSPEAKERS ® INC. 60 SOUTH KENSICO AVENUE WHITE PLAINS, N, ¥,

meeting |
Military and Manufacturing
Needs with DEFLECTION YOKES

and
ELECTRONIC
COMPONENTS

PRIME and SUB-CONTRACTORS are
invited . . to send specifications
for quotation, or for information on
our facilities.

Qur new, enlarged piant enables
us to add customers who need
deflection vokes or other elec-

tronic components for military and
manufacturing operations.

We invite your inquiries,

TLRed M. Co Ine

RADIO and TELEVISION COMPONENTS
7 Madison Street, Fennimore, Wisconsin
PHONES: Office 270 — Purchasing Dept. 271
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Design for RELIABILITY in SERVICE with Alden
Components for PLUG-IN UNIT CONSTRUCTION

New free Alden Handbook simplifies plug-in unit Request free
design. Presents complete line of basic components €FYE I MYV ls]e) &
of tremendous flexibility for adapting your equip-
ment 0 plug-in construction.

l Unitize your circuitry in compact vertical planes
o using Alden Terminal Card Hounting System.

S — YOUR
] zoj ZOS on <)y COMPLETED
| + + ] CIRCUITS
2 i FOR PLUG.IN
AL JUMPER STRIP PACKAGE OR
PREPUNCHED TER» MINIATURE Eliminates wiring CARD-MTG, CHASSIS

MINAL MTG. CARD TERMINALS for commen circuits SOCKETS

You can use Alden Terminal Mounting Card with Alden Minjarure Terminals, Jumper Strip and
Sockers staked (o accommodate any circuitty — making complete units ready for housing.
Components snap into unique Alden Terminals, are held ready for soldering.

2 Mount this compact vertical circuitry in neat
] ncccssuble ALDEN PLUG-IN PACKAGE OR CIHASSIS

ALDEN i
Viaarin PLUG-IN % .o
Y e .. PACKAGE ' . 4 SIZES: r, L
p. 4 SIZES g DEN c -
© 7.9,11, N e BASIC CHASSIS

& 20-PIN

Alden components provide scandard piug-in ot slide-in housings—with spares, your circuits become
units replaceable in 30 seconds.

3 Use ALDEN BACK CONNECTORS and SERVE-A-UNIT LOCK
o for 1009, circuit accessibility and 30-secoud chassis removal.
16241

[ ] a] 2] ]

T g Y
ALDEN: BACK Esolate crivi- L:\‘/( =ww ET
CONNECTORS | [ oicages f——ﬁﬂnﬁﬂﬂﬁh

s

SERVE-A- UNIT
LOCK draws in
& ejecis chassis

Lo

s
[Accessnhle cl:nlrnl chcck point,

leads calor coded 2nd numbered

4 Assign to each unit tiny tell-tale ALDEN SENSING
o« ELEMENTS — (0 spot i(rouble instantiy:

MINIATURE MINIATURE MINIATURE
TEST JACK INDICATING INDICATING
LIGHT FUSE HOLDER

123 N. MAIN ST, BROCKTON &4, MASS.

fApen Propucrs Co.

-

?rom A!den s l.;rle nf Eeudy mude Compon-
s for Unitized Plug-iri UmI Construction.

&

- MIGROWAVE
SIGNAL SOURCES

Model:

650 — 1300 me
1000 -— 2300 mc
2000 — 45600 mc
4300 — 8300 mc
7900 — 10750 me

Features:
Single dial tuning to 1% accuracy — direct
reading dial
High power output
Provisions for external modulation
Large frequency coverage

Uses:
Source of High Microwave Power over wide
frequency ranges

Testing microwave components, waveguides,
VSWR, ete.

Antenna measurements

Wnte fm Complefe Catalog

’ ﬁalarad ) POLARAD ELECTRONICS

100 Metropolitan Avenue, Brooklyn 11, N. Y
- Export Deph: 13 E.'40th Street, New York, N,-Y.

Color TV

(Continued from page 56)

cost of these tubes and necessary
circuitry and it becomes evident
that a color receiver will have fo
be priced at $800 or more. There is
no doubt that they will be expensive.

I am presuming in this projection
that the color picture size will he
equivalent to the 21”7 bhlack and
white picture. Most demonstrations
to date have shown smaller size pic-
tures. This problem still lies ahead
of the tube industry, but must be
resolved if color is to compete suc-
cessfully with black and white.

Looking forward to picture sizes
for color television, it jis obvious
that sizes must be equal to black and
white, probably starting with a 21-in.
picture and later including 24 and
27-in. pictures, if and when these
sizes are available in monochrome
receivers.

Tarqet Dates for Color-TV

It now appears possible that the
NTSC can concludeits technical
work by September, We might then
allow 45 to 60 days for the complete
organization of all data to be pre-
sented to the FCC.

If such a schedule is met we can
assume that the NTSC would peti-
tion the FCC for a hearing in Oc-
tober or early November. This could
mean that the hearing could be
scheduled early in 1954 and the

Chromatic’s Lawrence tube, now in pilot pro-
duction, is 22 in, in diameter, 21.5 in. long,
and has rectangular color screen 11 by 15 in.

NTSC systemn could be approved by
March 1, 1954.

If this should happen, I think I can
safely predict that some color pro-
grams would be available in key city
markets shortly thereafter and that
color programs, put on the networks
might actually be available in many
local markets certainly by the mid-
dle of 1954,

Also, by March 1, 1954, the color
tube output could possiby attain a
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monthly rate of 2,000 to 4,000 tubes.
Assuming that this is accomplished,
it may be anticipated that a model
or two of color receivers will be in-
cluded in the Fall line of many man-
ufacturers. Available quantities will
be limited, but there should be
enough receivers available to permit
the public generally to see color
television in comparison to black
and white in the Fall of 1954.

Conclusions

I mentioned previously that I was
convineed that this would be a good
thing for the industry. This is an
important point of my talk, so let me
set forth my. reasoning and conclu-
sions in orderly fashion:

1) I believe that color television
will come as an evolution and not a
revolution.

2) Color will prove to be a sup-
plementary service and will not
quickly, or perhaps ever, completely
replace the monochrome service.

3) I am confident that the stand-
ard black and white receiver will
continue to be the back-bone of
television sales for at least five years
into the future.

4) But, there will bhe a very
critical period in sales while the pub-
lic appraises the value of color

against black and white—becomes |

educated to the true facts of the ac-
tual advantages of color television—
the programs that will be available—
just how much color adds to the pro-
grams and what they would have to
pay over and above the cost of a
good black and white receiver.

The quicker we can give the public
the opportunity to make this side by
side comparison and appraisal, the
shorter will be the period of inde-
cision and hesitancy to buy a black
and white receiver,

5) If dealers in all areas are in a
position to demonstrate color side by
side with monochrome and actually
show by direct comparison what each
service offers, T am sure that a very
high percentage of such prospects
would reach the conclusion that a
black and white receiver at its lower
cost still represents a good sound in-
vestment for the future, This would
be particularly true if it is shown
that such a receiver will, without ad-
justment or additional cost, receive
the color signal in black and white—
complete compatibility.

Such a conclusion might be still 1

more obvious by a price comparison,
let us say, between well-performing
21-in. monochrome receivers in the
price bracket between $250 and $450,
as against 17 in. color picture receiv-
ers, listing between $750 and $900.
(Continued on page 120)

NOW! CUT COSTS! INCREASE PROFITS!

Save on POTS » TUBES - RESISTORS

. 2.00

>
1

w

2

3
3

.5

Type EB— ' WATT 1822
1B24 ...

Type GB_] WATT 2C39A L.

Type HB—2 WATTS | 2¢40 ...
2C43 ...

Insulated P 2C50 ...

RCo:rbon 2021 .. ..

esistors.

Standard Q4 ...
BR.M.A. Values, 354 ...
250 Ohmi to 5FP7 ....

megohms.
Money Back 6AJS ...
Guarantee! 6AKS .
Imm_ediat'e 6AKSW .
Delivery! 6AK6 ...
6AL5 .. ...
Type Watt  Toler- 100 to 500 to 1000 6AQ5 ...
ance 499 993 & over | 6ARS .. ..
59 08 .075 .07 BASTG -
EB o : : BIGW . ...
10% .04 037 .035 65GTW .
5% .14 .12 .11 65J7 ..
GB 1 1l0% .07 .06 055 [ 6V6GT .. .
5% 18 16 16 A
e . . 725A
HB 2 10% .09 .08 .08 07 ...
24G

9.50
27.00
12.50
17.95
75
.35
.75
75
.49
.35
.65

79
.99

.60
.50
.75
4.25
.50
75
.75
73
N
.95
.33
1.

75

25

100TH ... 7.95
304TH ... 6.75
394A . ... 3.75
801A . ... .35
954 ... .. 25
955 ... ... .35
956 ..., .35
5654 ... 1.98
5670 ... 5.50
5687 ... 5.25 -4
5702 ... 4.00) Carbon

o2 .
;‘;g: ; 22 Potentiometers
5726 ... 2.10| TYPE JU — RATED
5744 ... 398 AT 2 WATTS. Shafts
5763 .... 1.50 up to 2 ’ long
5787 .... 4.50
5829 .... 225 T ¢0 5 .... 1.10
8013 . ... 2.50
g0 . 110011 . ... 1.05
8025 . . 4500 12 ¢tp 24 ,.. 1.00
9004 . .... .35
9006 ... .. .35
ELC6J 7.50 25 Wl
ELCEC 13.05] and |

over| o

esisco Corporation

366 Broadway, N.Y.C. 13. RE 2-0284

LOWEST PRICES

g TREMENDOUS STOCK

< IMMEDIATE DELIVERY

|

~

Write for FREE
‘¢color code sheet

leading manufacturers use

JED MFEG. CO.

BROOKLYN 4, N Y.
BENSONHURST 6-9200

world's largest manufacturer
r_Jf te witennas & dccessorres

JFD PISTON TYPE VARIABLE TRIMMER CAPACITORS

in both civil and military equipment
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NO OUHER LIKE 11!

e Spring loaded

e (0,000

piston made of special
invar alloy having extremely low rtem-
perature cocthciene of expansion.

® Silver band fused to exterior of precision

Jdrawn quartz or glass wbe serves as
srationary electrode.

@ DPiston dimensional accuracy is held to

close rolerance maintaining minimum air
gap berween piston and cylinder wall,

e Approximaicly zero temperature coefli-

cicnt for quartz and = 50 P.P.M. per
degree C. for glass unirs.

e Q" rating of over 000 ac I mc
e Diclectric strengeh equals 1000 volis DC

at sea level pressure and 500 volrs at 3.4
inches of mercury.
megohms
mipimun.

insularion  resistance

@ Operating temperatures, =5 C.oto +125

C. with glass diclectric. And =55 C. w
200 C. with quarrz dielectric.

& QOver 00 megohms moisture resistance

aftcr 24 hours exposure to 959 humid-
1ty 4t roOMm temperature.
Write for Form No. 199

83-5378
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CEN-TRI-CORE

“ENERGIZED”

ROSIN-FILLED

SOLDER

ROSIN

Now Available
For

PRINTED CIRCUIT
SOLDERING

This solder provides improved
electrical conductivity, with melt-
ing point below the tin-lead
eutectic.

Special alloys for all types of
PRINTED CIRCUITS.

Solder also available in bar
form for dipping, with Alpha’s
PRINTED CIRCUIT FLUXES.

Approved by leading manufac-
turers of PRINTED CIRCUITS.

for further information

write.. ..

315ty

d

L,
é~"-tu;(me

£, AN
o NG . po>

ALPHA METALS, INC.

- 58 WATER ST.,JERSEY CITY 4, N. J.

Specialists IN SOLDER
For Over Fifty Years
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6) Therefore, actual demonstra-
tion of the relative value and price
of monochrome versus color, would
give the dealer a definitely better
chance tc sell monochrome, than if
he atternpted to compete with rumor,
misunderstanding and public imag-
ination, which would tend to run to-
ward the anticipation of perfection;
a general idea that the difference in
price would soon be negligible and
that it might be smart to withhold
purchase of a monochrome set and
walit for color,

Accepiance of Color

After this initial period and the
rapidity with which color will be
accepted by the public will depend
on two major factors:

1) The matter of programs.—After
all, the “show is the thing.” People
buy good entertainment. Color alone
cannot make a good program out of
a poor one. This has been proven in
the motion picture industry. It has
been 31 years since full color movies
have been available, yet today mono-
chrome movies are still the back-
bone of the business. Many black and
white pictures continue to be the box
office hits, while many “color” films
are among the “flops.”

Likewise, I believe that black and
white programs will prove to be the
“bread and butter” of the television
industry for many years to come.

There is a serious matter of eco-
nomics involved. The cost of pro-
gramming has already reached stag-
gering proportions that represent a
real economic problem to television
as an advertising medium. Color will
add to these costs—of this, there can
be little doubt. How many advertis-
ers will consider that color will add
enough “sell” to their programs to
justify these extra costs?

Color will add little to the enter-
tainment value of most of the highly
popular shows on television today—
the situation comedies; the prize
fights and wrestling matches; the
newscasts and most of the popular
plays. True, some programs, like the
variety shows, will be greatly en-
hanced, but will the public pay a
big premium in the price of the re-
ceiver for this advantage, particu-
larly, when he can get all such pro-
grams in excellent black and white
on his present set?

2) Another factor also is undeni-
able—that the cost of the complete
color receiver will always be higher
than a standard monochrome set. It
will always require, not only a more
expensive picture tube, but also
more receiving tubes and circuitry.
I have heard optimistic indications
that this difference in price may be

COMCO

Commumcohons Systems |
with- @xmmrgec{ quality

- Proven thru the daily operation of thou- :
sands of COMCO transmittcrs and receivers
giving reliable service vader all opcratmg

condmons : .

VHF FM MOBII.E PACKAGE

; A CUMPLETE LINE OF

3 TWO-waY.- RADIO EQUIPMENT
& VHE-FM mobiie and basc stations :
@ Remore control equipment & relay stations. |
- ® VHE.FM two-way aircraft equipment:
@ Acronantical ground station equipment |
-8 VHFE-AM mobile unit for airport veh icles! |
tVI-{F antennas and other accessories 1

!-'_qr details contact your nearest COMCO. dealer

I ke wid £ :
mmm:mcinows mmm‘*’f’ e,

CORAL GABLES 34. FLORIDA

PIPELINE TO

PRECISION

Model WWVR

Designed specifically to conveniently
receive and make maximum use of
all the Standard Frequency Trans-
of WWV

special setup.

missions without any

Send for complete specifications

4

'SPECIFIC | PRODUCTS 4
5864 HOLLYWGOD BOULEVARD .
HOLLYWOQOD, CALIFORNIA i
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as low as 25%. I am inclined to be-
lieve that it may be nearer 50%. In
any event, even 259, will prove an
important econornic factor in the
mass markets, which leads me to
predict that good standard black
and white receivers will represent a
comparative value that will attract
the major portion of the market for
many years to come, perhaps, for all
time.

These are the two main reasons
that convince me that color televi-
sion will not be revolutionary but,
rather, go through an evolutionary

Tricolor
are checked at RCA plant in lancaster, Penna.

kinescope tubes in pilot preduction

process until it finds its proper level
as a supplementary service,

During 1955, the number of hours
of color programs will gradually
increase. At the same time, perhaps
by the Fall of 1955, the price of color
receivers will come down somewhat
in price as the volume of production
increases. We will then be entering
the real period of evolution, with
color gradually bettering its service
and lowering its cost to the con-
sumer. The ratio of color sales to
black and white will increase, but I
predict that standard sets will still
outsell color receivers four to one
in 1955.

By that time the industry will be
oriented into a pattern where they
will be offering the public both types
of receivers as a malter of course,
and the public will be making their
individual choice purely on the basis
of what each service offers to them
at the price they have to pay. And,
I am convinced that under such cir-
cumstances and realistic comparison,
a high percentage of purchasers will
continue to favor the standard
black and white receiver. Plain eco-
nomics will dictate this choice for
millions of families, particularly
when they know that such a re-
ceiver will bring them all the pro-
grams on the air in excellent black
and white.
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BUILD
YOUR OWN

TV ALIGN,
 GEN. KIT

Heathkics are completely engincered n-
struments supplicd unassembled. Every
kit goes together smoothly and easily
All drilling, punching, and paindng has : : :
ot e o g iy BATTERY.
- ’ ELIMINATOR

KIT

szgs,g- s

8 HEATH COMPANY

BENTON HARBOR 24,
MICHIGAN

EXPORT AGENT

ROCKE INTERMATIONAL CORP. |

13 East 40th Strest
NEW YORK CITY (1&)

Detailed construction manual shows
clearly where cach wire and part goes

and tells exactly how to build the ki

e Write for (ree catalog.
- VACUUM TUBE
. VOLTMETER KIT

 TUBE CHECKER
o e

s29%

GRID DIP METER
KR L s

& ] % S
o G
B

e

Complete, Competent

AND ANTENNA

ERECTION SERVICE
E.T.S. |

| Y EXPZRIENCE-—ETS has years of experience in the tower
erection field. Their record includes the erection and
: installation of all type AM, FM, TV, micro-wave,
. and communication towers of all kinds . . . through
e s the United States . . . large jobs and small jobs
e . . . all handied with skill and satisfaction.
i % EQUIPMENT—ETS has a complete line of equipment
-- to handle your job, manned by skilled workmen
with proper engineer supervision. This assures you
satisfaction, speed, and highest quality workman-
ship.
* DEPENDABILITY—ETS has an enviable record of de-
] pendability. The ability to handle every detail of a
4 job from planning to final completion including an-
tenna mounting and coaxial cable installation is
extremely desirable from your standpoint.
; For your tower erection needs call on ETS. Phone
i us direct or have your contracter or supply house
contact us.

el = HERE’S WHY YOU SHOULD CALL

Bt

Free brochure sent on request.

Tower installation illustrated here is station WSAU, Wausay, Wisconsin

ELECTRICAL TOWER SERVICE, INC.

PHONE: PEORIA 3-9845

P. 0O, BOX 1205 PEORIA, ILL.

Installation and erection of all type towers—No flner service available
—anywhere,
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. « . for applications re-
quiring low electrical
noise, low and consfant
contact drop, high cur-
rent density and mini-
mum wear.

EXTENSIVELY USED IN

SELSYNS
ROTATING THERMOCOUPLE and
STRAIN-GAGE CIRCUITS
ROTATING JOINTS
GUN-FIRE CONTROLS
DYNAMOTORS etc.

Wide range of grades available for standard
and special applications.

Brush holders and coinsilver slip rings avail-
able for use with Silver Graphalloy Brushes.

OTHER GRAPHALLOY PRODUCTS:

Qil-free self-lubricating
Bushings and Bearings, Oil-
free Piston Rings, Seal Rings,
Thrust and Friction Washers,
Pump Vanes.

1002 NEPPEHAN AVENUE « YONKERS, NEW YORK

D Please send dala on Graphalloy BRUSHES and CONTACTS.

D Send data on BUSHINGS.

NAME AND TITLE
COMPANY

STREET

CITY

First Public Showing Of ‘‘Subscriber -Vision™

After 214 years of tests in cooperation
with WOR-TV, Skiatron’s Subscriber-
Vision has been placed on public dis-
play in New York City. Evaluation of
technical and market information is in
process, and a petition for FCC approval
is expected this fall.

At a preview showing on June 8,
Skiatron President Arthur Levey dem-
onstrated how the system operated.
Live and film signals were picked up,
scrambled by a special coder at WOR's
experimental KE2XKC, and transmitted
over the air. Those TV sets receiving
the broadcast without a special decoder
produced a negative picture with
double-image horizontal jitter and
scrambled sound. Receivers with de-
ccders displayed usual pictures by hav-
ing a printed circuit punched card in-
serted into the decoder. For security, a
multiplicity of combinations in the cir-
cuit allows only the properly designated
program to be received undisturbed.
For standard broadcasts, the decoder
does not affect normal operation.

Initial plans for this pay-as-you-see
TV system envision signing up 100,000
subscribers in the New York area. Fach
will receive a new card in the mail

attaches
easily to TV set. Program punched card with

Skiatron  Subscriber-Vision decoder

printed cirevit at bottom is shown inserted
every week. Charges will be made only
for those programs seen, with a mini-
mum charge of about $2.50 per week.
Billing will be handled by Western
Union. Subscriber-Vision will supple-
ment regular programs by buying time
on existing stations to bring non-com-
mercial sponsored plays, sports events,
current movies and other features not
otherwise available to viewers—all con-

tingent on FCC approval.

Pick-up for Suhscriber-Vision employs standard TV and film cameras, whose outputs are scrambled
in a special coder and then radiated by a standard station on a regular channel. Non-subscriber

receives scrambled picture and sound.

$-V subscriber uses decoder to

receive clear program

TV CAMERA
s

e

-
E
S-V¥ COOER

SCRAMBLED
PICTURE & SOUND

NON - SUBSCRIBER

.- S-V DECODER

S-V CARD

—Jf-. UNSCRAMBLED
f PICTURE & SOUND

S-V SUBSCRIBER
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Send for these New
WHEELER Data Files

MAGNET WIRE

We produce our own magnet wire of the
highest quality ., . . specializing in sizes
from 22 AWG to 50, insulated with enamel,
formvar, dipsol (liquid nylon), cotton, silk,
glass, or any combination of the ahove
insulations. Our automatic machinery com-
bines high capacity with precision control
at every step.

SPECIAL COILS AND WINDINGS

We wind coils in one of the best-equipped
departments of its kind, furnishing either
windings for your assemblies or com-
pleted and tested coil components for a
wide range of elecirical and electronic
units, including prectsion transformers as
described below.

PRECISION TRANSFORMERS

Efficient production of audio and special
purpose transformers, including MIL-T
type transformers and reactors using
nickel alloy, Hypersil or standard core
materials—hermetically sealed, varnished,
or Fosterite™ type. If you are locking for
help in meeting an exacting specification,
Wheeler is o good company with which
to do business.

*QOWestinghouse Flee. Mfg. Co.

SOUND POWERED
Electric
TELEPHONES

and HANDSETS

¥ Wheeler Standard and High
Level handsets and inter-com-
munication units are increas-
ingly used as components of
specialized systems in military
and civilian services. We in-
vite correspondence with inter-
com engineers and original
equipment manufacturers,

THE

WHEELER

INSULATED WIRE CO., INC.
Division of The Sperry Corporotion
1107 EAST AURORA STREET
WATERBURY 20, CONNECTICUT

12WH532

Magnetic Amplifiers
(Continued from page 34)

ner frequency remaining at 30 crs.

With the upper limit transfer
function, the maximum stable loop
gain would be about 200, increasing
to 1200 for a lower limit transfer
function. These figures are not ac-
ceptable since the integration error
permissible is less than one part per
thousand.

Transfer Funetion

Fig. 4 graphically represents the
transfer function of the shaping net-
work, the cascaded shaping network
and upper limit motor and magnetic
amplifier and the cascaded shaping
network and lower limit motor and
magnetic amplifier. Allowing for an
uncontrolled variation of 6 to 1 in
amplifier gain, the minimum loop
gain expected is approximately
1000.

The foregoing description has in-
tentionally emphasized the servo de-
sign problems associated with the
use of magnetic amplifiers, as a
warning against overoptimistic and
indiscriminate specification of mag-
netic amplifiers for this type of ap-
plication. However, it seems advis-
able to point out that an equally
detailed analysis of any type of am-
plifier, meeting equivalent perform-
ance specifications, would probably
disclose design problems of the same
order of complexity.

Primary Objeciive

The primary objective has been to
demonstrate the possibility of using
magnetic amplifiers in some types of
high performance servo-mechan-
isms. The acknowledged magnetic
amplifier advantages in ruggedness
and reliability may accordingly be
obtained without sacrifice of per-
formance. Recent magnetic amplifier
techniques were not utilized in this
application because of some doubt as
to their present practicality. Specifi-
cally, this equipment is required to
withstand ambient temperatures up
to 85° C. It is our impression that
no dry-disc type rectifier can be ex-
pected to have a reliable life much
in excess of that of a vacuum tube
at these temperatures. Accordingly
the self-saturating type of magnetic
amplifier, with its associated load
circuit rectifiers, cannot be applied
to such systems without loss of the
reliability, which is one of the chief
advantages of magnetic amplifiers.

The possibility of using higher-
permeability core materials for these
applications was explored tenta-
tively. Their apparent minor ad-

(Continued on page 125)
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. there's a |
BIRTCHER CLAMP
. "for,g e

every purpose!

NEW SUB-MiNIATURE TUBE CLAMPS

The Birtcher KOOL KLAMPS were
developed for use under conditions
of extreme heat and severe vibra-
tion and shock. Made from a heat
treatable silver alloy of high thermal
conductivity, reducing bulb tem-
peratures by as much as 40° C, KooL
KLAMPS are improving the relia-
bility of miniaturized electronic
equipment.

The Biricher Corporation, world's lorgest pro-
ducer of electro-surgicol devices, maintains o
seporate division for the monufocture ond sale
of tube ond component clomps.

The BIRTCHER CORPORATION |

Please send catalog and
samples by return mail.

Company

Attention of:
Address.
City

State
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Vacuum Processed
Bradley Rectifiers

a PLUS in your circuif
but not in your cost

SELENIUM available today is remarkably free of
unwanted impurities. Bradley controls it still further,
through an exclusive vacuum process. This labora-
tory control method, applied at Bradley on a
production line basis, is further assurance of uniform
quality and more stable rectifier performance. You
pay no more for this extra quality — frequently, less.

OO ¢ Plates for Bradley rectifiers

—-—-;;5--— from miniature types to
large power stacks — have
selenium applied under
vacuum. Vacuum processing
removes undesirable impu-
rities and permits closely
controlied modification of
selenium with desired “impu-
rities™.

i

Vacuum processing also pre-
vents entry of atmospheric
impurities during the crystal-
lization of selenium on the
plate — a most critical
period. Better crystallization
results and this, in turn,
means a better rectifier.

Rectifier stability, longevity and uniformity are the sum of
many things. One determining factor is the quality of the
selenium crystalline structure.

Bradley, through its unique vacuum process, uses the

“most advanced safeguards to assure excellent erystalline

structure. Vacuum processing is coupled at Bradley with
engineer inspection at all points of production. This labora-
tory control saves time and materials, which are translated
into low unit cost to you. For a plus in your circuit but not
in your cost, specify Bradley rectifiers.

For further information or consultation, write or phone
our sales engineering department. Specnl problems are
welcomed.

SELENIUM ANO COPPER OXIDE RECTIFIERS = SELF-GENERATING PHOTGELECTRIC CELLS

Vacuum Processed For Performance as Rated

THE COMPLETE SELENIUM RECTIFIER LINE . . . FROM MICROAMPERES 70 THOUSANDS OF AMPERES

BRADLEY LABORATORIES, INC., 170A Columbus Avenue, New Haven 11, Conn.
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PLASTIC
MOLDING

: e ond Price of their
'Ed’ runs). . Skephcs

rteers are ready to
i;@s' ire or phone today.

©One of the country’s most 4 y
modern, complote molding plants SR
: CORPORATION

327 Rider Avenue, New York 51, N. Y, ¢+ CYpress 2-0050-1

COIL FORM
BOBBINS

CREASED :
zo/s TURE RFSIS TANCE

PRECISION Coil Bobbins are constructed with utmost care and
are finished to your exact specifications. Only the finest mate-
rials are used.

Cores furnished in an infinite variety of sizes and shapes—
kratt, fish paper, acetate combinations and phenol impreg-
nated Flanges cut to specification—plain or fitted with leads,
slots or holes; embossed or recessed.

Send in specifications for sample and request catalog and Arbor
List of over 1500 sizes.

PRECISION PAPER TUBE CO.

2057 W. Charleston St Chicago 47, Iil.

Plant No. 2, 79 Chapel St., Hartford, Conn,
Also Mfrs. of Precision Paper Tubes

TELE-TECH & ELECTRONIC INDUSTRIES * July 1953
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TERMINAL
BLOCKS

AVY TYPE

‘ Sup@lafm mth complx,- '
- mgmv’. y‘*hardwarc if

Shaw aréputatmn asan c:x~
pe*ner:fced custom moidc,r

"Eisxureé .,‘i:-u: ﬂ"le h’?@heat
L e : 5 : d

& COMPANY

”’ SHAW

152 COIT ST., IRVINGTON 11, N. 1.

SIMCE 1872

TELE-TECH & ELECTRONIC INDUSTRIES * July

vantages in efficiency and band
width did not seem to justify the
additional cost and manufacturing
problems which they would entail.
It is our impression that these core
materials would be justifiable only
in the self-saturating type of mag-
netic amplifier.

Obviously the combination of
high-permeability core materials
and the self-saturating circuit will
greatly reduce the difficulty of the
stability problems in magnetic
servo-amplifiers. It is to be hoped
that such applications will become

practical in the near future.

This paper was presented at the 1953 IRE
National Convention held in New York City,
March 23-26, 1953.

Camera Tube
(Continued from page 57)

rant mention. The sensitivity of the
tube is increased many fold and the
photo-cathode dimensions are re-
duced. This permits the use of in-
expensive (standard 16MM) lenses
and enables the tube to operate
with excellent signal-to-noise ratio
in studio application with the inci-
dent light levels now used in televi-
sion studios. It is possible with the
use of an image focus coil of special
design, to “enlarge” the charge image
on the mosaic by a ratio of approx-
imately 3 to 1 by means of a remotely
operated, continuously wvariable re-
sistance network. The image re-
mains in focus at all times and the
video output signal remains con-
stant. The effect is to “dolly in” or
“zoom” toward the subject without
moving the camera or employing an
expensive and heavy optical lens
system. This principle permits the
camera control operator to change
the apparent subject to camera dis-
tance by means of a simple control.

Even with the addition of the
image section, the tube is consider-
ably smaller than other tubes used
in television broadcasting. (See Fig.
2) The overall length measures
slightly more than nine inches. The
tube operates within wide tempera-
ture limits and eliminates the need
for blowers and heaters to control
the ambient temperature. The mod-
erate tube size, small lenses, and
the lack of a need for heaters permit
a smaller camera head design.

The multicon is the heart of the
new camera in the general purpose
TV camera chain developed by
Standard Electronics Corp., 285-289
Emmett Street, Newark, N.J. to
meet the need for a simple, inexpen-
sive pickup system. The new cam-
era, reportedly, can be used with
equal effectiveness on motion pic-
ture film, live talent and on still
slides or opaques.
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ﬂ!l’ Lén\ew “audio
;;-ﬁﬂenuutor

TYPE 8514-B
MIXING
CONTROL

Finger-Tip Control

Straight-Line Action

9%" Control Travel

Full 45 db control

Maximum attenvation 100 db
Smoothest Operation
Slide-wire construction
Ladder Circuit

600 ohm Impedance

1% x 77 x 6” Dimensions

N TR OO ORORLORO X

Plug-In Construction

Write today for

Bulletin C-1025

K>

CINEMA ENGINEERING CO.

1510 W. VERDUGO * BURBANK, CALIF.

IN NEW ENGLAND & UPPER N. Y.,
Samuel C. Hooker Co.

METROPOLITAN N. Y., Audio-Video Products
PHILADELPHIA, W. Henry Cordray
CLEVELAND, Edwards-Lohse Associates
MINNEAPOLIS, A. J. Warner Co.

SEATTLE, Jas. J. Backer Co.

DENVER, Dick Hyde Co.

N. CALIF,, David Ross Co.

OTTAWA, CANADA, Samuel C. Hooker, Ltd.

EXPORT, Frazar & Hansen

-

/
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enables you to meet new control specifications

K\exibilityé standard spacing of mounting bracket holes 7
FOR
ADAPTABILITY

or B GUARDIAN.

without changes in frame drawings using...

APPROVED .

Shtsokaipuabli

2 :,7} R A"Iigﬁf'l' |
A

Y« | -
b I\ flI'Sto..w:th the latest in Aircraft Control!

AIRCRAFT DESIGN ENGINEERS can allow fer continuously
changing power and performance requirements through the
complete inferchangeability {on the same mounting base)
of this new line of Guardian Aircraft Relays. Standard
spacing of mounting bracket holes provides extreme flexi-
bility. It's the way to meet new control specifications
without changes in frame drawings! Units range from
single pole, single throw (time delay available) to four
pole, double throw contact combinations, with ratings from
10 amperes to 50 amperes at 28 v, D.C. All sealed in

DESIGN

YOQAmpere
accordance with MIL-R-6106. Weights: from 7.5 ounces 3e'encid Contedor

to 20.8 ounces. Write for Bulletin 1 AR.
NOTE THE PRECISE ALIGNMENT OF MOUNTING HOLES !

mp O Amp 10 Amp 10 Amp 10 A
S.P.D.T. 3 PD.T. 4 P.D.1. 5.P.D.1, 2 PD.T, 3 P.D.T. 5.P.0.1. 3 p.0.1 2 P.D.T.

Specity from Guardian's complefe range for every adventage of quick interchanger

GUARDIAN (G/ELECTRIC

1607-H w. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LIME OF RELAYS SERYVING AMERICAN IMOUSTRY

Broadcast Type

 EQUALIZED
TRANSCRIPTION

" PRE-AMPLIFIER

EnielalaR s
-‘k-&"%fwh;.
e " 2 o

PROVIDES Egualization for General Electric Variable
Reluctance Pickup.

FEED INTO MIXER SYSTEMS. Quiput level of —15 V.

FULL "NART8” low frequency response—low distortion.
FOUR POSITION SWITCH to adjust high frequency response.
CUEING CIRCUIT FOR HEADPHONES.

G-E Transcription Accessories Also Include:
® FA-12-A Transcription Equalizer
® A1-501 Transcription Arm
® RPX-046 and RPX-047. Variable Reluctance Cartridges

For information write: General Electric Company
Section 4873, Electronics Park, Syracuse, New York

Print your product’s electrical eircuit on SYNTHANE copper-
clad laminated plastic and you eliminate expensive wiring
and wiring errors. [Fast and relatively inexpensive, this
process permits quick changes in cirenits without retraining
assembly workers. Easily punched, sawed, and drilled,
copper-clad SYNTHANE also combines these properties: high
strength, light weight, low inertia, corrosion-and-heat
resistance, and high insulation. To learn more ahout the
role of copper-clad SyNTHANE in electronies, mail this
conpon today.

------------- -

SYNTHANE CORPORATION

Manufacturers of
laminated plastics

11 River Road, Oaks, Pennsylvania

Gentlemen:

| Please send me information on SYNTHANE
| Tlaminated plastics’ use in “printed”circvits.
1

SHEETS

RODS « TUBES
MOLDED-MACERATED Name
MOLDED-LAMINATED Address

FABRICATED PARTS

Ciecy. Zane State

126

NEW USECO

ENGINEERING MANUAL

Send now for your copy
of this new 36-page
manual. It covers our
complete line of
Standardized Elec-
tronic Hardware.

It gives detailed prints and specifications covering types, sizes,
materials, finishes and complete engineering data on our
terminal lugs, terminal boards, insulated lugs, chassis bushings,
stand-offs, spacers and other electronie items in both standard
uand miniature sizes. Contains everything required for the design

engineer. Especially he!pful to the new user,

USECQ hardware has been tried and proved in the field, and,
through mass production, has been made available at competi-
tive prices. Prompt deliveries. Today's mail answered fodayl
Terminaf boards fabricated to manufacturer's specifications.

For your copy of New Engineering Manuval, write

U. S. ENGINEERING CO.

520 Commercial St., Glendale 3, Calif.
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where precz'sim—z _

maltlers...

THERMADOR

Transformers for Television

... Radar... Aircraft. ..
Geopéysz’cs, .. Radio

You will find Thermador ready, willing
and fully qualified to handle your trans-
former requirements. Engineering
experience and manufacturing know-
how, developed over a peried of 35
years, form the hard core that makes
Thermador today's largest West Coast
manufacturer of electrical appliancesand
transformers. We would like to work
with you on your next project involving
the design and production of transform-
ers for specific requirements...including
joint Army-Navy specifications,

transformers:

Audio Avto Geophysical
Driver Filament High-Fidelity Audio
Input-Output  Midget Plug-In
Plate Power Television
Tube to Line

...also Chokes and Reactors

THERMADOR ELECTRICAL
MANUFACTURING CO.

3.320

5110 District Boulevard » Los Angeles 22, Calif.

Ceramic Capacitors

Radio Ceramics Corp., 1098 South Superior
St., Angola, Ind., have released an attrac-
tive catalog which presents descriptions,
characteristics, and performance data cover-
ing the three general classifications of
ceramic capacitors made by the company.

Temperature-Limited Diodes

An illustrated four-page folder by Ther-
mosen, Inc., 361 West Main St., Stamford,
Conn., contains electrical and mechanical
specifications and basing diagrams and desig-
nations for six temperature-limited diodes
that are standard catalog items.

Small Armature Winder

A new catalog sheet describing the Model
36-CA improved small armature winder
made by Geoc. Stevens Mfg. Co., Pulaski Rd.,
a}’g]Peterson, Chicago, 30, Ill., is now avail-
able. .

Crystal Diode Chart

An interchangeability chart (No. 1003) for
germanium type diode crystals determines
which diode can be used as a replacement
and which as a substitute, I{ is issued by the
Commercial Enginering Div. of Natfional
Union Radio Corp., Hatbore, Pa.

Metallized Paper Capacitors

Complete performance characteristics and
test specifications on the new Astron Hy-
Mets high-temperature metallized paper
capacitors are contained in bulletin AB-19
published by Astron Corp., 255 Grani Ave.,
Fast Newark, N. J.

Vacvum Testing Machines

Bulletin  TE-52, released by Whittington
Pump & Engineering Corp., 1126 Prospect
St., Indianapolis 3, Ind., shows ratings of
various machines and contains a discussion
on vacuum testing by Lawrence E. Sterns,
Chief Engineer.

Pipeline Microwave Radio

Features of the Type FR microwave radio
and Type FJ multiplexing equipment and
their importance to the pipe-line industry
are discussed in a new hooklet, B-5851, of-
fered by Westinghouse Electric Corp., Box
2099, Pittsburgh 30, Pa.

Wireless Microphone

Current literature released by Shure
Brothers, Inc., 225 West Huron Street, Chi-
cago 10, Ill, describes the company’s new
cableless microphone, the Vagabond ‘88",

Color and Color Diference Meter

Bulletin No. 131, just released by Gardner
Laboratory, Inc.,, Bethesda 14, Md., deseribes
the color and color difference meter and
varicus allied accessories, and explains their
uses.

Dry Disc Rectifiers

In a folder which discusses vacuum-
processed rectifiers and photocells, Bradley
Laboratories, Inc., 168 Columbus Ave, New
Haven, Conn., present a list of the more
important uses of dry disc rectifiers.

Photo Wiring, Forming,
and Etching

The Allen D. Cardwell Mfg. Corp., Plain-
ville, Conn., provide examples of printed
forms and circuitry in an unusually strik-
ing brochure titled, “Design Ideas.”

Hermetic Sealing

The “‘“why” and “‘how’ of hermetic sealing
for electrical and electronic components and
assemblies is presented and explained in a
folder by General Hermetic Sealing Corp.,
99 East Hawthorme Ave. Valley Stream,
L. I, N. Y.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ July 1953
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miniature hermetic terminals!

TESTS PROVE —Lundey series
#199 miniature hermetic termi-
nals give excellent perform-
ance under conditions of high
humidity.

In an average test the fol-
lowing results were tabulated:

Relalive oy Insulation Resistance

Humidity

90% 80°F 1,000,000 megohms
50% 80°F 3,000,000 megohms

| OTHER FEATURES
Mounting in simple drilled or punched
holes . . . no extrusion needed.
Effective spring loading
Teflon external member
Silicone or neoprene core

Minimum mounting — 15/64” on
centers

Voltage rating — 500V RVS operating
Current rating — 8 amperes

Three electrode styles available
Production-proved

Meets MIL-T-27 specifications

If humidity creates a problem for you, let Lundey
terminals help you solve it. Write for Bulletin #199,
Dept. T.

_w' 1 ASSOCIATES
694 Main Street, Waltham 54, Mass.
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has recently been dcnmm;razed that;
transistors must be hermetically
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complete assurance of long life and
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above} is a 27”7 TV tube. Kah?e ,
produces a 16 head automatic -
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_sizes up 1o 27”7 in diameter wnh all:
| heads filled. Today Kahle is one of
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Henry Albaugh has become a member
of the sales engineering staff of Radio
Condenser Co., Camden, N.J. Before
this appointment he was employed in
the engineering department of the
Philco Corp.

Mal Mobley, Jr., has been appointed
assistant business manager of WESCON
(Western, Electronic Show & Conven-
tion, Aug. 19-21). In joining WESCON,

Mal Mobley, Ir,

Mr, Mobley leaves the post of engineer-
ing supervisor at radio station KMPC,
Hollywood.

Ralph R. Shields, who joined the
commercial engineering department of
Sylvania’s tube division as senior en-
gineer in 1948, has been appointed to
the newly-created post of product sales
manager of television picture tubes.

Louis Hausman, formerly administra-
tive vice president of CBS Radio, has
been appointed a director of CBS-Co-
lumbia Inc., television and radio re-
ceiver manufacturing subsidiary of the
Columbia Broadcasting System.

Walter H. Powell has been appointed
director of industrial relations by In-
ternational Resistance Co., Philadelphia,
Pa. It will be his responsibility to co-
ordinate and administer all industrial
relations arising among the Philadel-
phia, Downington, Pa., and Asheville,
N.C. plants.

Grady L. Roark has been appointed
manager of marketing for General
Electric’s tube dept., Schenectady, N.Y.
He was formerly manager of equipment
tube sales, after serving as central
regional salesmanager in Chicago. Fol-
lowing World War II, after various
assignments, he became general super-
intendent of the receiver department,
and later, the electronics division New
York district manager.,

Lawrence J, Cervone has been pro-
moted to the general sales managership
of Gates Radio Company. Since 1947, he
was head of the New York office, 51
East 42nd St.
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24 HOUR
DELIVERY
FROM STOCK!

RELAYS

QOur stock of more than a
million relays —in over a
thousand different types
—is the world’s largest.
Don’t delay your produc-
tion for want of large or
small quantities of relays
of any type.

Telephone, wire or write
for quotations.

NEW AND MORE
COMPREHENSIVE

CATALOG

NOW READY

Be sure to send
for your copy

Telephone

SEeley 8-4146

833 W. CHICAGO AVE.
Dept. 6, Chicago 22, .
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ALDEN PRODUCTS CO. ............ 118
Agency—Richard Thorndike Agency

ALPHA METALS, INC. . ............. 120
Agency—IJules Wagner Advig.

AMERICAN ELECTRICAL HEATER CO. .. 6
Agency—The Aliman Co., Inc.

AMERICAN LAVA CORP. . .. ... . ... 27
Agency—Power and Condon

AMPEX ELECTRIC CORP. . .. ......... 79
Agency—Waither-Boland Associates

APEX COIL & TRANSFORMER CORP. .. 116

ARNOLD ENGINEERING CO. .. ....... 101
Agency—Walker & Downing, General Agency

AUDIO DEVICES, INC. ............ 87

Agency—Rickard & Co., Inc.

BELL TELEPHONE LABS., INC, ... ... .. 22
Agency—N. W. Ayer & Son Inc.

BENDIX AVIATION CORP.
Agency—MacManus, Jahn & Adams, Ine,

Eclipse-Pioneer Div, . ..... ... ... 105
Friez Instrument Div, ... . ... . .... 114
BERKELEY SCIENTIFIC DIV. BECKMAN
INSTRUMENTS, INC, ... ... ....... 88
Agency—George C. McNutt, Advertising
BIRTCHER CORP. . ................ 123
Agency—Crossley & Jeffries, inc.
BLAW-KNOX CO. . ............ .... 81
Agency—Al Paul Llefton Co., Inc.
BOGUE ELECTRIC MFG. CO. ..... ... 92
Agency—W. N. Hudson Advig.
BRADLEY LABS., INC, ... ...... ..... 124
Agency—The Charles Brunelie Co.
BURNELL & CO. ...... ... ... .. .. 2

Agency—Miichell Advertising Agency
BURROUGHS CORP., ELECTRONIC IN-

STRUMENTS DIv. ... ..., ... .. 15
Agency—Campbell-Ewald Co.

BUSSMANN MFG. CO. . ............ 17

CALDWELL-CLEMENTS, INC. ... ...... 104

CBS-HYTRON DiV. COLUMBIA BROAD-
CASTING SYSTEM, INC. .. ... . .... 13
Agency—Bennett, Wolther & Menadier Inc.

CANNON ELECTRIC CO, ............ 100
Agency—Hixson & Jorgensen, nc.

CENTRALAB DIV, GLOBE UNION INC, .. 25
Agency—Klauv-Van Pietersom-Dunlap, Inc.

CENTURY UIGHTING, INC. .......... 108
Agency—William H. Weintraub Co.

CINCH MFG. CO. . ... .. ... ...... 71
Agency—D. T. Campbell, Inc.

CINEMA ENGINEERING CO. ........ 125
Agency—R. L. Power

CLEVELAND CONTAINER CO. ........ 7
Agency—Nesbitt Service Co.

COMMUNICATIONS CO,, INC. .. ..... 120
Agency—W. Bentley Glass Advig.

CONTINENTAL DIAMOND FIBRE CO. .. 93
Agency—Geare-Marston

CROSBY RADIO LABS. ... ... ........ 107

Agency—Gothom Advtg. Co., Inc.
CUNNINGHAM, SON & CO., INC.,

JAMES (... 108

DALE PRODUCTS, INC. ............ 86
Agency—Ayres & Assoc., Inc.

DAVEN CO. ................ Cover 3
Agency—Art-Copy Advtg.

DIALIGHT CORP. ... .............. 84
Agency—H. . Gold Co.

DX RADIO PRODUCTS CO. .......... 114
Agency—Turner Advtg. Agency

EISLER ENGINEERING CO., INC. ... ... 130
Agency—Woalter J. Zimmerman Assoc.

EITEL-McCULLOUGH, INC. .. ......,. 186

Agency—Conner, Jackson, Watker, McClure
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ELECTRA MFG. CO. . ... . ........... 103
Agency—R. J. Potts-Calkins & Holden, Inc,

ELECTRALAB, INC. ................ 116
Agency—Robert Hartwell Gabine

ELECTRICAL TOWER SERVICE, INC, .. . 121
Agency—Jackson, Haerr, Peterson & Hall, Inc.

ELECTRO MOTIVE MFG. CO. ......... 23

Agency—Cary Snow, Inc.
FAIRCHILD RECORDING EQUIPMENT

CORP. ... . e e 24
Agency—Buchanan & Co., inc.
FEDERAL TELEPHONE & RADIO CORP. .. 76

Agency—J. M. Mathes, Inc.
FEDERATED METALS DIV., AMERICAN

SMELTING & REFINING CO. .. ..... 111
Agency—John Mather Lupton Co., Inc.

FREED TRANSFORMER CO. .......... 96
Agency—Franklin Advig. Service

GATES RADIO CO, . ........ .. ..... 14
Agency—Bartz Advtg. Agency

GENERAL ELECTRIC €CO. ... . ....... . 126
Agency—Moxon, Inc.
GENERAL ELECTRIC CO. ... ......... 115
Agency—Batten, Barton, Durstine & Osborn
GENERAL PRECISION LAB., INC. .. ... 8
Agency—Burke Dowling Adams, Inc.

GENERAL RADIO CO. .............. 85
Agency—K. E. Morang Co.

GRANT PULLEY & HARDWARE CO. . ... 94
Agency—Milton Herder Advig.

GRAPHITE METALLIZING CORP. ..., .. 122

Agency—The Kotula Co.
GRAY RESEARCH & DEVELOPMENT CO.,

INC, ... . 18
Agency—French & Preston, Inc.

GRAYHILL . . ... .. ... ... . ... ...... 110
Agency—Merchandising Advertisers, Inc.

GUARDIAN ELECTRIC MFG. CO. ... ... 126
Agency—Kennedy & Ca.

HAMMARLUND MFG, CO., INC. . ..... 82
Agency—Roeding & Arnold, Inc.

HEATH CO. ... . ................. 121
Agency—Advance Advtg. Service

HEPPNER MFG. CO., .. ............. 102
Agency—Burton Brawne Advtg.

HERMETIC SEAL PRODUCTS CO., ... ... 77
Agency—Art-Copy Advtg. Agency

HI-Q DIV., AEROVOX CORP, . . ...... 11
Agency—Austin C. Lescarboura & Staff

HOUSTON-FEARLESS CORP. ......... 91
Agency—Toggart & Young Advtg.

HUGHES AIRCRAFT COMPANY ... 109, 130
Agency—Foote, Cone & Belding

JFD MFG. CO. .. ................. 119
Agency—-Burton Browne Advig,

JOHNSON CO.,, E.F. .............. 112

Agency—Mitchell & Mitchell, [nc.
JONES DIV., H. B., CINCH MFG. CORP, 110
Agency—Symonds, MacKenzie & Co.

KAHLE ENGINEERING CO. .......... 128
Agency—Conti Advtg. Agency

KESTER SOLDER CO. ... ............ 19
Agency—Poul ). Steffen Co.

KNIGHTS CO., JAMES ... .......... 20
Agency—Kenneth B. Butler & Assoc.

LINK AVIATION, INC. ............. 12
Agency—Buchonan & Co., inc.

LUNDEY ASSOCIATES ....... e 127
Agency—Robert Hartwell Gabine

MAGNAVOX CO. . ................ 106
Agency—Deutsch & Shea, Inc.

MALLORY & CO.,,P. R .. ... ..... ... 20

Agency—The Aitkin-Kyneit Co.

TELE-TECH & ELECTRONIC IMDUSTRIES ¢ July 1953

www americanradiohistorv com

MELPAR, INC. ... .. ... ... .. ... . 112
Agency—Equity Advtg. Agency

METHODE MFG, CO. . ............. 130
Agency—Sander Rodkin Advtg. Agency, Ltd.

MIDLAND MFG. CO,, iINC. ... ... ... 5
Agency—R. J. Potts, Calkins & Holden, Inc,

PHILCOCORP, . ..... ........... 72,73
Agency—Julian G, Pallock Co.

PLASTICITE CORP. ... ............. Y24
Agency—Geoffrey Roberts, Inc.

POLARAD ELECTRONICS CORP. . ... ... 118
Agency—The Powerad Co.

PRECISION PAPER TUBE CO. . ...... .. 124
Agency—Symonds, MacKenzie & Co.

PRESTO RECORDING CORP. ......... 99
Agency—Needham & Grohmann, Inc.

RADIO CORPORATION OF AMERICA .. 26

Agency—Al Paul Lefton Co., Inc.
RADIO CORPORATION OF

AMERICA .. ... ... ....... 83, Cover 4
Agency—J. Walter Thompsen Co.

RADIO MATERIALS CORP. ... .... Cover 2
Agency—Turner Advig. Agency

RADIO SHACK CORP. . ......... .... 78
Agency—Engineered Advig.

RAYPAR, INC. . ............ ... ... 113
Agency—Buti Roberts & Assoc.
RELAY SALES ... .. e e 128
Agency—Marthens, Galloway & Simms, inc.
RESISCO CORP. . ................. 119
Agency—J. Gerald Brown Advig.

SHAW INSULATOR CO. ... ....... .. 125
Agency—Conti Advtg. Agency, Inc.

SPECIFIC PRODUCTS . . ... e e 120
Agency—M, Dorsey Advig. Agency

SPRAGUE ELECTRIC CO. . ........... 28
Agency—Stuart Sande Advtg.

STUPAKOFF CERAMIC & MFG. CO, .... 75
Agency—Walker & Downing Advig.

SYLVANIA ELECTRIC PRODUCTS, INC. .. g
Agency—Cecil & Presbrey, Inc.

SYNTHANE CORP. ... . ............ 126
Agency—John Falkner Arndt & Co., Inc.

TECHNIC, INC. ... ......... . ... .... 110
Agency—George. T. Metcalf Co.

TEL-RAD MFG. CO,, INC. ... ........ 17

Agency—Sander Rodkin Advtg. Agency Lid.
THERMADORE ELECTRICAL MFG, CO, .. 127
Agency—Woest-Marquis, Inc,
TRU-OHM PRODUCTS DIV., MODEL

ENGINEERING & MFG., INC, ... .. 95
Agency—Sander Rodkin Advtg., Agency Llid.
TUNG SOL ELECTRIC INC. ........ 8
Agency—E. M. Freystodt Assoc., Inc.

UNIVERSITY LOUDSPEAKERS, INC. . ... 117
Agency—George Gero Advtg.

U. S. ENGINEERING CO. ........... 126
Agency—O. K. Fagan Advtg. Agency

VICTOREEN INSTRUMENT CO. . ...... 115
Agency—Carpenter Advig. Co.

WESTERN ELECTRIC CORP. ... ....... 22
Agency—N. W. Ayer & Son Inc.

WESTINGHOUSE ELECTRIC CORP. . ... 4, 21
Agency—Fuller & Smith & Ross Inc,

WHEELER INSULATED WIRE CO. ...... 123
Agency—Edward W, Rabotham & Co.

WILKOR DIV, AEROVOX CORP. ... ... 10

Agency—Austin C. lescarboura & Stoff

While every precaution is taken to insure ac-
curacy, we cannof guarantee against the pas-
sibility of on occasional change or omission
in the preparation of this index,
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Methode now offers laminated
type sockets with outstanding
mechanical and electrical char-
acteristics at favorable costcon-
siderations. Manufactured with
or without captive eyelets now
available with all Methode
laminated sockets, the illus-
trated units utilize Teflon fluro-
carbon dielectric with outstand-
ing insulation characteristics for
critical applications.

All Methode laminated wafer sock-
ets feature *'spring wipe'' terminals
assuring easy insertion and with-
drawal of tubes with reliable con-
tact — an outstanding feature with
soft alloy or corroded tube pins,

ContactMethode forthe above or:

® Molded Tube Sockets
® Military Tube Sockets
® Pane! Connectors

® Printed Wiring Panels
® Subminiature Sockets
® Tube Shields

*DuPont Trademark
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' Remote Amplifier

(Continued from page 35)

phone company broadcast loops. The
high impedance phones do not un-
balance the line at all nor does the
meter {which has its own miniature
transformer). .

Another good featurc of this am-
plifier is that when the batteries fail
(and we have never had that hap-
pen during a broadcast—we change
them regularly to forestall that oc-
currence), they do not fail immedi-
ately, but there is a noticeable loss
of gain—not enough to cause loss of
the program, for the control room
can boost the remote line gain
through the console, but there will
be an indication of no pegging when
yelling or other loud noises, which
would normally peg the meter. Un-
der emergency conditions WLDY
continued to use this amplifier with
failing batteries through several
football games and the amplifier
never failed.

If possible, it is recommended that
the phone plug have enough extra
connections to allow wiring the fila-
ment line (ground side) through the
phone plug input, so that the ampli-
fier will only work when phones are
in place, forestalling the event that
the operator may forget to turn the
amplifier off after the broadeast.
WLDY has had this happen twice
and the batteries remained on for
hours after the broadcast. Still this
did not materially affect their life-
time, the drain is so low.

Recommended Microphones

The fidelity of the amplifier is ex-
cellent, but it is recommended that
good microphones be used such as
RCA 77s or 44BX’s. However, when
the phone line is such that the fidel-
ity is affected by the line, or when
broadeasting a sports event than a
cheaper microphone 1s satisfactory.
About 10 ft. of lamp cord is wired
into the terminal block on the back
inside of the amplifier and is termi-
nated in a male phone plug. Another
short length of wire terminated in a
female phone plug is wired to the
phone company’s terminal block and
left there for future use, This simpli-
fies hookup operation and the line
can be checked hurriedly before the
broadcast simply by plugging in a
pair of headphones directly to the
terminal block.

Simple to operate, good fidelity,
sufficient gain and what is as impor-
fant, extremely cheap to build—all
the qualities wanted in a remote
amplifier—are now available in that
extra amplifier that is so often
needed.

T T T/
. . - |
We now have openings for work |
in the fabrication and processing |
of experimental clectron tubes.

| Applicants should be hmh school gradu- |
% ates with a natural apntude for making }
( small parts. Experience in electronics, |
| precision machine work and experi- |
! menial tube work is desirable. g

Address resume of

experience and training to

RESEARCH AND DEVELOPMENT
LABORATORIES

Technical Personnel Departisent
Culver City, Los Angeles County,
California

WRITE FOR CATALOG

PG WEDED
WITH EI1SLER

e ST
D Sapeeaiiay g

MIBC. NE.204

GLASS w6nkmé§ii -

ELECTRONICS

MACHINES FOR

DESIGNER AND BUILDER OF
TRANSFORMERS — WELDERS
GLASS WORKING EQUIPMENT

Cathode Ray; Radio Tubes (Standard,
Minlature, Sub Miniature); Fluorescent
Lamps; Glass Ampoules; Vials;
Incandescent lnmps

EISLER ENGINEERING CO., Inc.

770 So. 13th St. Newark 3, N. J.

TELE-TECH & ELECTRONIC INDUSTRIES <« July 1953
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