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CAPACITY CHANGE VS. TEMPERATURE
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NOW... a Really Stable
Condenser for Coupling and
Filter N‘etwork By-passing

ACTUAL SIZE

Every DISCAPis100% Tested for Capacity,

Leakage Resistance and Breakdown

DISCAP
CERAMIC
CONDENSERS

RMC Type D “Stable Capacity”
DISCAPS

Specify RMC Type D DISCAPS when a more
stable capacity is required for coupling and by-
passing 1n fhlter networks. The actual capacity
between 4-75°F and 4-185°F is -1, at 75°F,
—4%, at 130°F and +09%, at 185°F.

These new Type D DISCAPS, available in a
capacity range between 220 MMF and 1000 MMF
with a tolerance of 200, at 25°C offer the
advantage of low self inductance, small size
and low cost.

POWER FACTOR. .................. 1.5% at 1KC

WORKING VOLTAGE. ................ 600 V.D.C.
TEST VOLTAGE . ... ... ... ... ...... 1200 V.D.C.
INSULATION ., ... .. Durez Phenolic—Vacuum Waxed
RESISTANCE. . .............. Initial 5000 Megohms

After Humidity 1000 Megohms
LEADS. ........... #122 tinned copper (.026 DIA.)

BODY SIZE....220 MMF to 330 MMF 1/4” DIA,
330 MMF to 800 MMF 5/16” DIA.
800 MMF to 1000 MMF 1/2” DIA.
CAPACITY TOLERANCE.......... *20% at 25°C.

SEND FOR SAMPLES AND TECHNICAL DATA

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 1708 Belmont Ave., Chicago 13, Iil.

FACTORIES AT CHIC_AGO, ILL, AND ATTICA, INDl.V

Two RMC Plants Devoted Exclusively to Ceramic Condensers
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Edited for the 15,000 top influen-
fial engineers in the Tele-communi-
cafions. indusiry, TELE-TECH each
month brings clearly written, com-
poct, and avihoritetive orticles and
summaries 6f the lotest technological
developments to the busy exscutive.
Aside from its engineering arficles
decling with manufocture and ocper-
ation of new communicotions equip-
ment, TELE-TECH i widely recog-
nized for comprehensive analyser
and shatistical surveys of trends in
the indusiry. Ifs timely reports and
Interpretations of governmental oc-
tivity with regard to regulation, pur-
chasing, ressarch, and development
are sought by the leaders in the
many engineering fislds listed below

Manufocturing

TELEVISION * FM
LONG & SHORT WAYE RADIO
AUDIO AMPLIFYING EQUIPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES

MOBILE * MARINE * COMMERCIAL
GOVERNMENT
AMATEUR COMMUNICATION
CARRIER * RADAR °* PULSE
MICROWAVE + CONTROL SYSTEMS

Resoarch, design ond producfion of
special types
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUMNTERS,
ETC. FOR
LABORATORY + IMDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, operation and main-
tenance of telecommunications
equipment in the fields of

BROADCASTING * RECORDING
AUDIO & SOUND = MUNICIPAL
MOBILE + AVIATION
COMMERCIAL * GOYERMMENT

CUES FOR BROADCASTERS

MILITARY CONTRACT AWARDS. . ... ... ... ... .. ... .

NELE-T.ECH

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS ® RADIO

FEBRUARY, 1951

COVER: Major General Francis L. Ankenbrandt at Haneda Airport in Tokyo while
route to Korea to inspect communication systems.

en-

With General Ankenbrandt

(1 to r) are Major General Ennett O'Donnell, Jr., Commanding General, Far East

Air Force Bomber Command; Brigadier General Raymond C. Maude, Assistant
Developing Programming, Headquarters United States Air Force.

ALUMINUM-CLAD IRON FOR ELECTRON TUBES. .W. Espe and E. B. Steinberg

“P-2 Iron,” a European development, can be used in manu-
facture of vacuum rubes as substitute material for nickel

LOW-NOISE PENTODE FOR AUDIO AMPLIFIER SERVICE
D. P. Heacock and R. 4. Wissolik

Minimum Interelement leakage and inductive, capacitive, or
conductive coupling evident between heater and tube parts

DESIGNING WORLD’S HIGHEST TV ANTENNAS. ........... John H. Battison

Many interaction problems solved between adjacent antennas
in television installation atop Empire State Building

IMPROVED EQUIPMENT FOR MOBILE USE. ............... Daniel E. Noble

Sensicon receiver features new engineering for controlling
i-f and r-f selectivity, desensitizing and intermodulation

CONYENIENT METHODS FOR THERMIONIC EMISSION CALCULATIONS

for

28

31

34

36

H. F. Ivey and C. L. Shackelford 42

How variables in Richardson’s equation may be determined
through algebraic simplification and the use of nomographs

LOS ANGELES TO SAN FRANCISCO RELAY................. B. W. Southwell

Eight repeater starions provide path for television and
telephone signals over 330 miles of rolling countryside

RESISTANCE AND CAPACITANCE TWIN-T FILTER ANALYSIS

Louis G. Gitzendanner

Design approach facilitates understanding of operation; for-
mula given for conditions of equal and unequal impedances

RADIO-TV STOCK-PRICE RANGES AND DIVIDENDS, 1945-1950, INCLUSIVE . .

DEPARTMENTS:
Tele-Tips .............. 6 News ... ..o . 58
Editorial ............... 25 Personnel . ............ 62
Radarscope ............ 26 Letters ................ 73
Washington News Letter .. 50 Books ................. 76
New Equipment ......... 52 Bulletins ............... 79

41

46

78

30

Plaza 9-7880. Publishers aiso of RADIO & TELEVISION RETAILING
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EDERTIEGH)

c A B L E S D TELEVISION « TELECOMMUNICATIONS o RADIO
S S e Formerly ELECTRONIC INOUSTRIES

-LOS

dto standards

LOW

ce i i
OL Cables @T¢ prod s for electrical sz
cation ; # O. H. CALDWELL M. CLEMENTS
. peClh nce. The i . A .
chcmlccxl excene of the Editorial Director Publisher
ntative
prese for
uustraied < designed | | BERNARD F. OSBAHR JOHN H. BATTISON
ccxbl § types an Associate Editor Associate Editor
tion. =T H. D. WULFORST CHARLES DREYER
Assistant Edilor Art Director
R. C. DAVIES DR. A. F. MURRAY
News Editor Consulting Editor
Notionel Press Bldg. 4707 Windem Pl
Woshinglon, D. C. Washington, D. C.

CIRCULATION
B. V. SPINETTA, Circulation Direclor

M. GROENING
Subscriptions, List Compilation

BUSINESS DEPARTMENT

M. H. NEWTON, Business Monager
HOWARD A. REED, Sales Manager
JOSEPH DRUCKER, District Manager
480 lexinglon Ave., New York 17, N. Y.
Telephone Plazo 9-7880

S. M. GASKINS, Western Manager
JOHN D, LUPTON, District Manager
201 N. Wells St., Chicago 6, Tl
Telephone RAndolph 6-9225

CHRIS DUNKLE & ASSOCIATES

AMPH!HOLM’N'IMD 2% il ; Southern California Representative .
Servicamen and ins!allers of TV I:I:Ild FM an. 2506 W. 8th Street, Los. Angeles 5, Calif.
tennas noone AMPHENOL Twin Lﬂﬂd His sinal Telephone DUnkirk 7-6149

. reliable twin:lead available. Unaf cted by i
extreme heat or cold. AMPHENOL Twin-Lead JOHN J, BORGHI,

“with weathetproof brown  polyethylene di- | ; Controller
electric resists the harmful ' elfects of ulfre
:.:i:l)ttm rays. oil,: chemxcai or gas fumes and " | N. McALLISTER, Director Reader Service

air,

M. IMMEL, Production Supervisor
M. TEMMEL, Editoriol Secrefary

) HENOL REMOTE comol CABLE - o TELE-TECH*, February, 195t,Vol. 10, No.
AMPHENOL Multi-wire 'Remote Contral 2 40 Published |
Cable for low voliage applications i " | |10 o 2 cony. Published Morihly
I yecoquized os the most efficient and de- by Caldwell-Clements, Inc., 480 Lexing-
Pﬂndﬁhlg Cﬂbia mﬁdﬁ. HECGmmEndBd fﬂr' ton AVE-. New York 17, N. Y. M.
Tall circuits up to 28 volis, the wires are : - Clements, President; Orestes H. Caldwall,
easily separated and stripped and brown ; e Treasurer. Subscription rates: United
i Pﬂl'fe!‘.h?l&ﬂﬁ insulation provides excellen! S " £ States and Possessions, $3.00 for one year,
prolection 'against weather; = ; o P J $5.00 for two years, Canada, $4.00 for
one year, $6.00 for two years. All other
countries, $5.00 for one year, $7.00 for
two years. Please give title, position and
company connection when subscribing.
Entered as second class matter, Decem-
ber 12, 1950, at the post office at New
. York, N. Y., under the act of March 3,
1879. Copyright by Caldwell-Clements,
Inc., 195!, Printed in U. S. A, *Reg.
U. S. Pat. Off.

AMERICAN PHENOLIC CORPORATION

H!Jﬂ 50. 54TH AVENUE . CHICAGO 50, ILIINDIS
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. FIRS" IN THE”III;II.I:USTRY

CARBOFILM RESISTORS

FIRST " BORO-CARBOFILM RESISTORS

Greatly Increased Range of
Resistance

Temperature Coefficient as
Low as 20 Parts Per Million Per
Degree C

Increased Stability

Lower Noise Level

Attention All Electronic Engineers

We are in production on the most advanced development
in the history of resistors. It is the BORO-CARBOFILM
RESISTOR. After over two years of intensive laboratory
work the introduction of Boron in the making of Deposited
Carbon Resistors has been perfected.

The result of this new development assures greatly in-
creased range of resistance, temperature coefficient as
low as 20 parts per million per degree C, greater stability
and lower noise level.

What This Means to You

Briefly, this makes it possible for you to use the new, much
improved BORO-CARBOFILM RESISTOR in place of larger
and more costly wire-wound types. It also provides access
to resistance ranges heretofore impossible to attain in
film-type resistors. With their low temperature coefficient
and small aging you will find wide-spread use for these
new resistors in communications and nearly all types of
electronic applications. Remember the name ‘'BORO-
CARBOFILM"', Available in V4, Y4, 4, 1 and 2-watt sizes.

In writing, kindly give your requirements in sizes
and volume.

BORGC-CARBOFILM RESISTORS are made under license
arrangement with Western Electric Co., Inc.

WILKOR PRODUCTS, INC.

2882 Detroit Avenue + Cleveland 13, Ohio /
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ESSEX PERMEABILITY-TUNED
L.F. COML for personal radio
(455 kc.)—measuring %2 X
15" x 12”7, In spite of its
small size, there is no sacrifice

in performance.

ESSEX PERMEABILITY-TUNED

sion
L catho®
poter FEOACGurt 00F R.F. TRANSFORMER for
c.e,I‘BTaX Dcn Stree"- vie oo . . .
135 Kudeot "y ¥ uporteh’ gale® United Nations translation
york: 257 ive Jems
] e oo . . y
8 nev® T8 pase PTU L receiver—measuring %" in
W

diameter and 3% " in height.
Same type of construction has
been made in 262 ke¢. ILF.
Transformer—measuring

157 x A",

A &F Carbonyl

4 TELE.TECH - February. 1951
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solved wuh the help of

~ CARBONYL IRON PUWDERS

Essex Electronics ranks today as one of the
major suppliers of coils to the leading makers
of receiving sets. Their reputation is based
upon sound engineering and efficient produc-
tion. With ten years of experience in this
field, Essex Electronics testifies that G A & F
Carbonyl Iron Powders have been one of the
major teols in the successful completion of

their many assignments. .

TH!S FREE BOOK — fully illustrated, with
performance charts and application data —
will heip any radio engineer or electronics
manufacturer to step up quality, while saving
real money. Kindly address your request

to Department 23.

Other makers—of both cores and coils—
have testified that it costs less to work with
these top quality materials and that major
gains are effected in both weight reduction
and increased efficiency. We urge you to ask
your core maker, your coil winder, your in-
dustrial designer, how G A & F Carbonyl
Iron Powders can improve the performance
of the equipment you manufacture. It will

cost you nothing to get the facts.

ANTARA. PRODUCTS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET o

Iron Powders. . .

TELE-TECH -+ February, 1951

NEW YORK 14, NEW YORK

mpd

METAt POWDER
ASSOCIATION

www americanradiohistorv com
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TELE-TIPS

il !I'fﬂiﬂlibm

CONSERVATION of scarce ma-
terials has been worked out by Philco
engineers in designing new TV set
with 859 less cobalt, 859% less nickel,
67% less silicon-steel, 259% less cop-
per, and 25% less aluminum. Set

could be in production in three
months, Engineering Vice-president
Leslie Woods is quoted as promising.

LITTLE KNOWN FACTS—Rail-
road use of radio has increased over
16-fold in the last five years. A total
of more than 5,337 railroad radio
stations is now in operation includ-
ing base and mobile units. Inductive
carrier operations also include over
1,173 installations. In the event of
emergency or internal trouble these
would prove invaluable to the gov-
ernment in coordinating defence op-
erations.

++ . BUT the goalie is not expected to join the

play in center ice. He is physically conditioned and equipped
for cne job —to ‘“‘stay put-and take it", It's different with a

Thomas picture tube . . .

For a Thomas tube is a flashing performer as well — it produces finely shaded
contrasts and clear, steady pictures which make it the all-season star of hundreds

of thousands of TV receivers,

Getting a Thomas tube means. getting all the endurance and staying power, and
oll the top-flight performance which are built into the Thomas product.

So, see that your customers get the best — recommend a Thomas picture tube!

THOMAS ELECTRONICS, Inc. -

\IB:Niqt'l"v Street
Passaic, New Jersey -

www americanradiohistorv com

DUAL POWER FREQUENCY
operation of TV receivers, such as is
required of installations wused in
South America, and some European
countries, poses problems for the de-
signer. In many sets which are built
down to a price there is insufficient
iron in the power transformer so
that it heats up at the lower fre-
quency of 50 or even 25 cps. Addi-
tional shielding is also reguired to
prevent the 60-cycle field of the
supply from interacting with the 50-
field repetition rate of the television
system. Filtering is also needed.

OCT. 14, 1920, was the date reg-
ular broadcast programs began over
Station W2XQ, Union College, Sche-
nectady, N.Y., according to a 30-year
celebration just held by the present
Union College campus carrier sta-
tion WRUC. Even in the Spring of
1920, irregular concerts were broad-
cast, and names on the old log in-
clude Glenn Mercer, Leo Freedman,
Ralph Bennett, William J. Mc Caig,
W. T. Meenam, E. D. Cook, R. D.
Stevenson and Clyde D. Wagoner. In
1922 WGY went on the air, sharing
until 1924, the 360-meter channel of
WRL, which was the new call of the
Union College station assigned in
1921. Present campus broadecast sta-
tion WRUC wags launched Sept. 22,
1941, by G. B. Houck, Myron Mills
and Paul Yergin.

ELECTRONIC EMBALMING is
a new development of U. A. Sana-
bria, of American Television, Chi-
cago. When a corpse is dehydrated
by dielectric heating it will keep in-
definitely, and can then be wrapped
In a glass cloth and sealed in an
evacuated glass tube. Corning Glass
is offering glass envelopes to last two
million years, and undertakers are
getting set to handle the new proc-
ess.

GOVERNMENT WORKERS
were unfairly maligned in item
“Happy Sickleave” appearing in our
November issue, according to several
letters received from Washington, in-
cluding a protest from Chairman H.
B. Mitchell of the U.S. Civil Serv-
ice Commission. Chairman Mitchell
points out that when thig “vacation”
compilation originally appeared in a
U.8. Chamber of Commerce bulletin,
it was traced back to vague origins
at an Arizona airfield in 1943, So we
hasten to apologize for any reflec-
tions cast on the great body of con-
scientious and devoted Washington
workers.

(Continued on page 11)

TELE-TECH ¢ February. 1951
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How
to be sure
you get

—

test the paper for density . . . thickness . .. porosity ...
power factor . . . chloride coatent . . . dielectric constanr . . . di-
electric sirengih.

And then test the foil for thickness . .. purity . . . softness of the
anneal . .. freedom from oil . . . cleanliness of surface . . . absolute
smoothness.

And then test the liquid dielectric for specific gravity .. . viscosity
... power factor . . . color ... acidity . . . flash point . .. dielectric
strength . .. dielectric constant . . . insularion resistance . . . water
content.

And afrer thar, test every single finished capacitor for shorts,
grounds, and opens at overvoliage between terminals and between
terminals and case . . . and measure the capacitance of every single
unit . . . and then check every single capacitor to see that it has a
leak-proof hermetic seal.

OR YOU CAN buy General Electric capacitors . . . product of
outstanding research and know-how ... which have already passed
every one of these tests

.. . on the materials when they were made.
| ...and again before they were used.
' ...and oan the capacitors during manufacture.
. .. and then, finally, on every single capacitor before shipment,

For full information on types, ratings, dimensions, rypes of mount-
ing, and prices of capacitors, address the nearest General Eleciric
Sazles Office or Apparatus Department, General Electric Company,

| Scheneciady 5, N. Y,

407170

TELE-TECH + February, 1951
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S pecialization in resistors lets IRC
concentrate on research and quality control to
a greater degree than any other supplier.
Result:—IRC exploration anticipates future resistor
needs—improves existing products—and controls
quality and uniformity in every IRC unit. Largest

resistor manufacturer in the world, IRC attracts the
finest of engineering talent. We’re using more of such talent than ever,
now, to keep step with today’s electronic requirements— while
we plan for tomorrow’s advances.
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DEPOSITED CARBON PRECISTORS

A unique combmahnn of accuracy, :Iab:hly and economy makes IRC
Deposited C_arbon PRECISTORS idecl for cpplications where tarbon
compesitions are unsuifuble or wire-wound precisions too expensive. Instry-

© mentation, advanced slactronics. and eritical telavision cireuits also benefit
fram thair wide ‘range of values, low veltage coefficient, excellent frequency

charaétéristics, predictable femperature characteristics, high volt-

cae rating, low noise level and small size. Coupon brings

full particulars in Bulletin B- -4,

- Sealed-precision IRC Type MF
- ‘Res-si@rs are con:lpie\‘ely !mperwous fo mmsmreuhnve proved themselves
"dependeble vnl?mefer mu‘1t|pl1er,s fnr use under the maost sEvere humidity
_conditions. Each multi pliﬂr comufs of a rrumber of IRC Precaslon Rps.m'ots. meounted,
merconnected nnd rrtused m ° gh:rzed hermehl:ully seaied l:eramu: h.ihe !

INTERNATIONAL RESISTANCE CO. A
407 N. BROAD ST., PHILADELPHIA 8, PA.

uﬂwq_m-dw c’m;:t Smr_ “AAA~ Please sead me complete information on the items checked helows—

| Flai Wire Wound Oo ited Carbe
Power Resistors * Volimeter Mullipliers / Rkir,m‘r'_“:“-jﬁ“m " F;;EISSITEDR%U{IB--’-?
* lnsulated Composition Resistors * Law ; i i g
Wattage Wire Wounds * Valume [] High Valtage Resistors {G-2] [] Voltmeter Multipliers (D+2)

Controls * Voltage Dividers » Precision
Wire Wounds * Deposited Carbon
Precistors = Ultro<HF and High
Voltoge Resistars * Insiloted Chokes

L] Mame and address of local IRC Distributer

NAME. . L e

INTERNATIONAL TITLE. ettt e e e e e e e e
RESISTANCE COMPANY

COMPANY . ettt ettt e e e e

ADDRES S . . i e e e e

CITY. v ieiciienennesins PP IONE........ STATE...........

J. F. ARNDT & GO.. ARV, AGENGY
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CLEVELITE and COSMALITE"

MEETS THE MOST EXACTING SPECIFICATIONS!

10

ALSC USED WIDELY
BY MANUFACTURERS
OF ELECTRICAL
EQUIPMENT . ..

FOR ITS HIGH
DIELECTRIC STRENGTH
. LOW MOISTURE

ABSORPTION . ..
STRENGTH.

LOW LOSS AND GOOD
MACHINEABILITY.

AVAILABLE IN
DIAMETERS,

WALL THICKNESSES
AND LENGTHS TO
MEET ENDLESS
SPECIAL OR NEW
ADAPTIONS,

INQUIRIES

ARE GIVEN
IMMEDIATE
ATTENTION,

ASK FOR SAMPLES.

PHENOLIC TUBING

A GRADE FOR EVERY NEED:

CLEVELITE

Grade E ... Improved postcure fabrication and stapling.

Grade EX . . Special grade for TV deflection yoke sleeve,

Grade EE .. Improved general purpose.

Grade EEX . Superior electrical and moisture absorption
properties.

Grade EEE . Critical electrical and high voltage applications.

Grade XAX ., Special grade for government phenolic

specifications.

COSMALITE

Grade SP . .. Post cure fabrication and stapling.

Grade SS ... General purpose.

Grade SSP .. General purpose—punching grade,

Grade SLF .. Thin wall tubing—high dielectric and com-

pression strength.

CLEVELAND PHENOLIC TUBING

THE FIRST CHOICE OF THE RADIO AND TELEVISION INDUSTRIES.
EXCELLENT SERVICE AND PROMPT DELIVERIES ASSURED.

*Trade Marks

7%CLEVELAND CONTAINER

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Flymouth, Wisc., Chicage, Detrait, Ogdensburg, N.Y., Jumesburg, N. J.
ABRASIVE DIVISION ot Cleveland, Obio
CANAD|AN PLANT: The Cleveland Cantainer, Canoda, Lid., Presestt, Ontario

REPRESENTATIVES
NEW YORK AREA  R.T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N, 2.

NEW ENGLAND R.S. PETTIGREW & CO., 968 FARMINGTON AVE,
WEST HARTFORD, CONN.

CANADA WM, T. BARRON, EIGHTH LINE, RR #I, QAKVILLE, ONTARIO

TELE-TECH + February, 1951
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TELE-TIPS { Continued)

CBS SEEMS TO BE over-
whelmed by the response to its color-
television system. We hear that
eager
away in droves—inventions unseen!
This is probably just as well since
at this stage it is better for a com-
pany not to examine unpatented
schemes for fear of later suits in
case a staff engineer has similar
ideas.

SUNSPOT-CYCLE LOW — The
solar cycle (averaging 11.6 years) is
now recognized to have considerable
effect on radio transmission thru
changing heights of the radio reflect-
ing layers. As 1951 opens, the sun’s
spots are still diminishing in num-
ber. Estimates of the date of the
coming minimum, made by various
authorities, are: Bureau of Stand-
ards, early 1955; Greenwich (Eng.)
Observatory  1954-55;  Princefon
1955-6; Dr. C. W, Cartlein, Cornell,
1954.7-1955.8.

COBALT AND COPPER CON-
SUMPTION will be greatly reduced
in future TV picture tube designs
according to recent RCA announce-
ment. Development has now pro-
gressed to where electron gun assem-
blies will use electrostatic focusing
thus eliminating alnico magnets or
copper wire coils for focus. First
application will probably be in 21-in.
metal-glass rectangular to be intro-
duced next May. While new gun de-
sign conserves critical raw materials,
attendant difficulties are encountered
and include: obtaining round spot,
maintaining regulation and ratio
(about 1:5) between focus and anode
supply voltage, and providing means
for spot centering. If high efficiency
autotransformer type flybacks are
used, centering may have to be done
with some type of external magnet.

RAINCOATS FOR RADOMES
—Rain is anything but “gentle”
when you hit it at modern plane
gpeeds of 400 miles an hour. At such
speeds, it takes only a few minutes
for rain to erode the radomes hous-
ing the plane’s radar equipment.
These radomes are of plastic lami-
nate construction, layers of fabric

inventors are being turned |

“In fasteners
...Rollpins

[or a new idea in fastening—for
brand-new fastener economies—it’s
important to you to try Rollpins,
ESNA’s new self-locking fasteners.
One test application will show you
how Rollpins can cut machining
costs and assembly time on every type
of fastening job. In fact, no reaming,
no threading, no peening, no keying
is required when you use Rollpins,
because Rollpins give a vibration-
proof fit in standard drilled holes.
To fasten two pieces of metal—or to
fasten a number of laminations—
just drill holes within normal
tolerances in each piece, press or
hammer a Rollpin in place, and the
job is done. Rollpins fit flush, can he
removed with a drift or pin punch.

Many production lines are now using
| Rollpins on applications like these:
« as locating dowels on machine housings

» to assemble gear trains, rolls, fans, and
cutters on shafts

« to elimninate the danger of cracking

and die-cast parts

» to pin cast iron, malleable iron and steel
pulleys, gears, cams and shafts.

bonded together with a heat-harden- |

ing resin. Air Force tests now show
that a thin coating of neoprene, the
aynthetic rubber made by Du Pont,
furnishes remarkable surface pro-
tection against “rain blasting” A
coating only 10 thousandths of an
inch thick has prevented damage to
laminates for 10 hours in test flights
through rain at 400 mph. Coating

can be built up again, by spraying. |

TELE-TECH ¢+ February, 1851

in the assembly of plastic, sintered metal,

Here...try 5

- to attach control knobs, handles and levers g
+ as stop pins, clevis pins, lockpins, yoke pins

i

3 . o
i sham

Remember
Rollpins are

...CHEAP TO INSTALL
.. LIGHT IN WEIGHT
. . VIBRATION-PROOF

. RE-USEABLE

DLLPY

PRODUCT OF

ELASTIC STOP NUT CORPORATION
OF AMERICA

AL soad o Elastic Stop Nut Corporction of America
vi 1S COLGOR 2330 Vouxhall Road, Union, N. J.

Please send me full data on your new Rollpin, together with

test samples.

| FOR YOUR
: FREE TRIAL ASSORTMENT Name
OF THE NEW ESNA ROLLPIN Firm
SIMPLIFIED YIBRATION-PRDGF ASSEMBLIES
REDUCED WEIGHT « RE-USEABILITY
LOWERED COST City

www americanradiohistorv com

Address | _

____Zone______State
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TYPE 1303-A
THO-SIGNAL GENERATOR
T

ae M Two Slgnal Audlo Generator 3

Idau! for I'Gnn Lmaur Tests On: -

- Audio Amplifiers
Suppressors & ngh-EHrcaency Speech Reproducing Systems % i.oudspeakers

Hearing Aids - Filter Networks * Noue

- F-M Sysfems with

Pre-Emphasis % Recwn'mg Sysfam$ * Any Sy:fem of Restricted Fra-quency Rcmge

The new G-R Type 1303-A Two—Slgnal Audio Gener-
ator supplies signals by the beat-frequency method.
Three oscillators and three mixers are used to provide a
number of output-signal combinations. The output of
the mixers are combined in a linear adding network and
then amplified through a very low-distortion power
amplifier. The output from the amplifier is fed into a
600-ohm attenuator system, with a voltmeter to monitor
the level at the input of the attenuator. The harmonic
content and inter-modulation products in the final out-
put are at a very low level. High stability of voltage and
frequency are provided. The frequency drift from cold
start is only a few cycles.

This A-F Signal Generator will supply
the following signals:

e A single low-distortion sinusoidal voltage, adjustable
in frequency from 20 ¢ycles to 40 kilocycles, in two ranges.

e Two low-distortion sinusoidal voltages, each sepa-
rately adjustable, one to 20 kc and the other to 10 ke.

e Two low-distortion sinusoidal voltages with fixed

difference in frequency maintained between them as
the frequency of one is varied. The fixed difference fre-
quency is adjustable up to 10 k¢, and the lower of the
two frequencies is adjustable up to 20 ke.

The output is continuously adjustable and is calibrated
both in volts and in db with respect to 1 mw into 600
ohms. The frequency calibration can be standardized
within one cycle at any time. Its accuracy is = (19, +
0.5 cycle).

This generator is an excellent and versatile signal source for
the three standard non-linear distortion tests:

1. The widely used harmonic distortion test.

2. The intermodulation method that evaluates distor-
tion in terms of the resultant modulation of a high-
frequency tone by a low-frequency tone.

3. The difference-frequency intermodulation test, which
evaluates distortion in terms of the amplitude of the
difference-frequency components produced by inter-
modulation of two sinuscidal test signals of equal
amplitude.

Write for Complete Information

GENERAL RADIO COMPAN

920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38

90 West St., New York 6

3 ©

12

Cambridge 39,
Massachusetts
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above
*PECA® Series
Photo=Electric

Conirol

Factory-set to turn lights on ot 35
f.c.; off at 58 f.c. as specified by
CAA. Low-lass circuit insulation,
High-wottage industrial type re-
sistars. Tube ratings well over cper-
ational requirements. Fail-Safe: if
any parts fail in service, lights auto-
matically turn on,

Sold only through jobbers
and Tower Manufaclurers.

Send for FREE Catalog

Write on your
letterhead for
new, detailed
catalog, We will
also send you
the name of

your nearest H
& P distributor,

TELE-TECH + February, 1951

Single and double
Obstruciion Lights
belormw

Boses ruggedly constructed of heavy
oluminum allay costings. Precision ma-
chining insures praper light center when
used with specified lamp. Prismatic
globes meet CAA light specificolions.
Relomping occomplished withaut remov-
ing prismafic globes. Mounting base de-
signed for standard A-21 traffic signal
lamps.

erection, and completion time. .

f'.:Bquéked by years of leadership, H & P lighting equipment

- costs...dependable operation under all climatic conditions,

- Everything Needed for any Tower, 150 to 900 feet!

H & P Complete Tower Lighting Kits include every item essential to
the completed installation — every bolt and fitting . . . H & P Complete
Lighting Kits, in today's critical market, will save you on purchaging,
. The H & P 300 MM Code Beacon

(shown left) has 10 exclusive features. is CAA approved.

above

Mercury Code
Flasher

Only four moving parts which run
in lifetime Iubricated ball bearings.
No contoct points to wear out,
Speed adjustment, 14 to 52 fioshes
per minute. Motor separately fused
for continuous operation of lights
in event of mechanical failure,

Complete Kits for A-2, A-3, A-4 and A-5 towers include

every item essential for complete tower lighting installation.

60 East 42nd Street o

www americanradiohistorv com

326 No. La Cienega Blvd.

HUGHEY & PHILLIPS

TOWER LIGHTING DIVISION

New York 17, N. Y.
s Los Angeles 48, Calif.
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For Negative Resistance-Voltage Characteristics

- GLOBAR

TRADE MARK

Responding instantly to voluage changes,
GLOBAR type BNR Silicon Carbide Resist-
ors provide increased resistance as a poten-
tial is decreased. Conversely, as a porential
is applied, resistance decreases. These re-
sistors are whar is commonly referred ro as
voltage sensitive. They are used ro dampen
the effect of transient voltages and provide

TYPE B" R RESISTORS instant protection for electrical circuirs.

Typical applications where these resistors operate successfully include:

'I Small motors to prevent arcing 3
of governor contact points.

2 Stabilizing recrifier circuits by 4
limiting peak volrages.

Resistors of this type are readily
made to meet exact specifica-
rions. Working samples are
available when necessary. To
be sure of receiving resistors
made to cotrect specifications,
the following information
should be furntshed:

Voltage control circuits in
electronic devices.

Protection of solenoids in
direct current circuits,

Bulletin GR2 conrains
useful engineering data
on GLOBAR BNR Ce-
ramic Resistors. Copies
will be supplied imme-
diately upon request.
Write Dept. T-21, The
Carborundum Com-
pany, GLOBAR Division,
Niagara Falls, N. Y.

a. Type of apparatus in which resistors are to be used.
b. Method of mounting and space limitations.

an

Normal operating voltage and peak voltage if available.
. Resistance and inducrance of the circuic if available.

e. Ohmic resistance of the resistor and allowable plus or minus tolerance.
f. Maximum voltage applied continuously or intermittently.
g. Duration of load and elapse of time berween applications.

Frrnishing these data witl also avoid unnecessary delay and confusion.

GLOBAR Ceramic Resistors

¥ CARBORUNDUM

TRADE MARK

“Carborundum” and "' Globar” are registered trademarks which indicate manufacture by The Carberundum Compainy, Niagara, Falls, N. Y.

14
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Armor-clad voltoge dividers that stand
up to mechanicol ond electrical abuse.

The toughest wire-wound power resistors
in use today — Greenohms and Standees.

Duol carbon-element controls with single
shoft or with duol concentric shoft.

Constant-impedance L- and T-pads for
distortionless volume control of sound
systems.

Plug-in ballasts ond line-veltage reguia~
tors for smoother set operation and
protection.

Wire-wound potentiometers with thot
velvety-smooth mechanical and electrical
precision.

Power rheostols “'built like a battleship””
for dependoble control functions.

TELE-TECH -+ February, 1951

FOR

More Rugged Electrically

More Rugged Mechanically
More Rugged in Safety Factor
More Rugged for Longer lLife

% A dependable conirol or
resistor costs but a few cents.
But an uncertain control or
resistor that fails out in the
field can cost you thousands
of dollars by way of impaired
reputation.

The fact that Clarostat controls
and resistors are used in the
majority of today's TV, radio
and electronic assemblies,
speaks for itself. Clarostat not
only supplies such initial
equipment but also the service
replacements for the turther
protection of the manufac-
turer's good name and good
will.

Designed for Service! That's
precisely what you are
demanding and getting, when
you simply specify CLARO-
STAT for controls and resistors.

CLAROSTAT

CLAROSTAT MFG. CO.. INC. DOVER, NEW HAMPSHIRE

www americanradiohistorv com
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Americd’
deiny :
Y. V. Slaliors

For complete camera mobility, smooth pan

effects, angle shots, running shots, tilts, dolly
shots...most television stations rely on Houston-
Fearless equipment . . . standard of the motion
picture industry for 20 years. Houston-Fearless
dollies, cranes, camera pedestals, tripods and
heads combine brilliant engineering, superb

quality, precision craftsmanship and proved de-

The
HOUSTON

..DE P E ND
HOUSTON FEARLESS

EQUIPMENT

pendability that assure perfect, reliable perfor-

mance at all times.

More and more television stations and film pro-
ducers are discovering the many advantages and
economies in operating their own film process-
ing labs. Whatever your needs, Houston-Fearless
film processing equipment will do the job faster,
better, automatically and wicth complete de-
pendability.

Write for information on specially-built
equipment for your specific needs.

* DEVELOPING MACHINES » COLOR PRINTERS « FRICTION HEADS
* COLOR DEVELOPERS » DOLLIES » TRIPODS « PRINTERS + CRANES

FEARLESS
Corvproralion

11801 W. OLYMPIC BLVD -

““WORLD’'S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT''

TELE-TECH * February, 1951
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Simplified ossembly of TV tuner helps
PHILCO Corporaiion meet increased
production requirements . .. and makes
substantial savings in assembly costs.

Now, with demands for TV skyrocketing and
production schedules trimmed, the Philco Cor-
poration has given SPEED NUTS a new, higher
efficiency rating.

Reports show that Coil-form SPEED NUTS,
used on high sensitivity wners, provide a 359,

TELE-TECH < February, 1951

How PHILCO
Increased Production

&

“"Channel”

Increase in production rate and an assembly savings
of 2097, over old coil-attaching methods!

It may take a sharp pencil to figure ways to
trim your production schedules and costs. Your
Tinnerman representative would welcome an
oppormnity to try. Ask him to call—and
write for your copy of “Savings Stories”.
TINNERMAN PRODUCTS, INC., Box 6688,

~Cleveland 1, Ohio. In Canada: Dominion

Fasteners Limited, Hamilton. In Great Britain:
SimmondsAerocessories,Ltd., Treforest, Wales.

One of 34 Philco models, the 1443-X1

Console is equipped with a precision-

built tuner. There are 16 coil-forms per
tuner, each easily snapped in place
with vibration-proof SPEED NUTS.

www americanradiohistorv com
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Now Corning
gives You...

When television was still a laboratory curiosity,
Corning made the first experimental bulbs. All during the
early stages of television set production, Corning was
the principal manufacturer of television bulbs. In keep-
ing with this tradition, and in answer to demands from
the Television Industry, Corning has introduced the z//-
glass 207 rectangular bulb/—the largest television bulb in
volume production today.

felevision

bulbs!

The first of this size on the market, the new 20”7 bulb
combines all the improvements developed through years
of research at Corning. Among these are light-weight,
lead-free glass ideally suited to electronic applications,
stronger bulb assemblies from electric sealing, and con-
stant quality and color transmission from improved glass
melting and forming techniques. The new Corning 20~
all-glass bulbis the last word in quality, durability and size.

18

1851-100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951

TELE-TECH + February. 1951

www americanradiohistorv com


www.americanradiohistory.com

The jewels in even the most expensive
watch cost only about 4¢. Tt is the craftsman-
ship that goes into placing these tiny bits that

makes the finished watch valuable.

The same may he said of the El-Menco CM-15
Capacitor. Tested for dielectric strength at double its
working voltage, this mighty niite surpasses the strictest
requirements of the Army and Navy. It withstands
extraordinary strain under the most critical operating

conditions — in any climate. Put it in vour product —

tor peak performance.

Actual Size 9/32" x 1/2" x 3/16"

For Television, Radio and other Electronic

Applications.
2 f. 10 420 f. . at 500v DCw.

mmf. 1o 420 mmt. cap. al 500v DCw THE ELECTRO MOTIVE MFG. CO., Inc.
2 mmf. to 525 mmi, cap. at 300v DCw. WILLIMANTIC CONNECTICUT

Temp. Co-efficient &= 50 parts per million
per degree C for most
capacity values.

6-dot color coded.

Write on your firm letterhead for
Catalog and Samples,

MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADID AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH GUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.
103 Lafayette St., New York, N. Y, —Sole Agent for Jobbers ond Distributors in U.S. and Canada

“TELE-TECH * February, 1851 18
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“A Craftsman Is Only
As Good As His Tools!”

— Benjamin Franklin

YOU will find the best in Television Picture Tubes and recording apparati
come from the Reeves Soundcraft Laboratories. Magnetic tape with ten
distinct features that contribute to its higher efficiency and fidelity; an assort-.
ment of recording discs to answer every requirement — a sensational [ine
backed by the greater integrity and experience of the Reeves name, fore-

most manufacturer of recording and electronics accessories.

Soundcraft rectangular neutral-density fil-
ter tubes available in 16", 17" and 20" sizes.

Soundctaft tape is made in all types and lengths to
accommodate all tape recorders.

Soundcraft recording discs available in a variety
of sizes, single and double face.

HH

REEVES D CORPORATION

REEVES—""20 YEARS WITH SOUND RECORDING MEDIA"
10 EAST 52nd ST., NEW YORK 22, N.Y.  EXPORT—REEVES EQUIPMENT CORP., 10 EAST 52nd ST., NEW YORK 22, N.Y,

20 TELE-TECH - February, 135!
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Here’s What These
ol
I. 7 &

Have Done for You

44

... to lower the cost and improve
the quality of magnetic recording tape

Penel with
liberal discounts
to protessional users

—enabling radio stations, recording studios and
educational institutions to save as much as
331 % on the cost of magnetic tape.

.
:
:
s
i
)
[

“Férat with “Perat with
attraclive resale red oxide tape
discounts on paper base

—and a nation-wide network of helpful,
eooperative sound-equipment distributors in
principal cities from coast to coast.

- — offering recordists a high-quality tape de-
signed to match the characteristics of the vast
majority of recorders, at lowest possible cost.

“Pera with
supercalendered
kraft paper base

— providing maximum smoothness of texture
and minimum noise, without the use of fillers
which tend to come out or stiffen the paper.

T T et

70':441 to give exira foolage

%‘ 'Idz _with on standard ,
Pl L size reels @
7-inch reels . i ]
Audio’s “full meas- 1 i
—mechanieally strong, light in weight, and ure” of 1250 f1., 2500 I i
permanently free from warping or twisting ft., and 5000 ft. give @
even under adverse conditions. 4% more tape on every —
reel. 4% more tape

“Pernel with
black oxide tape
on plastic base

— offering highest Adelity of recording and re-
production for machines designed to use a
high coercive-force oxide.

70'zdt to offer
paper base tape
in 2500 and 5000
foot rolls

;Ha—u-ru—
Férat 10 produce a

constant output tape

—made possible by Audio’s specially designed
coating machinery which controls coating thick-
ness to within 5 millionths of an inch.

—permitting maximum economy for profes-
sional applications where premium quality
recordings are not required.

Ferat 1o guarantee output
uniformity of -

= 1, db for 2500 f1. reel

H+

', db from reel to reel
in 2500 ft, size |

Penat
Ftrot 1o produce 1o develop the
a splice-free safe-handling =

2500 ft. roll

—to guarantee that the
tape is all one piece, with
absolutely no splices in
the entire length,

package for professional-size rolls
—permitting tape on hub to be transferred to
or from turntable without danger of spilling —
and simplifying the attachment of side flanges.

These “Firsts” are proof of the continuous research
and development that keeps Audiotape foremost in the
field. They are the result of more than a decade of
experience — by the only company specializing solely in
the manufacture of fine recording materials — both tape
and discs.

That’'s why you can always look to Audio for the
latest developments in the recording art. A trial order
of Audiotape will speak for itself. Or send today for a

free 300-foot sample. *Trade Mark

TELE-TECH + February. 1951

| I | = T I B
AUDIO DEVICES, INC. !
444 Madison Ave., New York 22, N. Y, I
Please send me a free 300-foot sample reel of [ plastic base or |
[ paper base Audiotape. i
NAME. ....ovvvnnnenns Cerees R e {
COMPANY .. et e e e e U |
ADDRESS . . i i i i e i e et ressnne :
Vo R

21
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Hi-Q Ceramic Disk Capacitors for by-passing, blocking, or coupling are
being used by the millions by television receiver manufacturers who
dcmand the utmost in performance.

Unit cost, time and labor may be saved by using several of the mul-
tiple capacity Hi-Q Disks where applicable in your television circuit.
Multiple capacities having a common ground are available in standard
units as shown in the chart below. Hi-Q Disks are coated with a non-
hydroscopic phenolic to insure protection against moisture and high
humidities. Hi-@ Disks like all other Hi-@ components assure you of
the highest quality workmanship at the lowest possible cost.

Our Engineers are ready and willing to discuss the application of

\ these highly efficient, dependable capacitors in your cirenits. Write
\ today for your FREE copy of the new Hi-Q Datalog.
\ Y y |4 g
s A I B T e
Type Diameter Lead Width | Thickness |
B.P.D. .00047 %46 max. | Yis" T vig” i 342" max.
B.P.D. .0008 5416’ max. 346" i 4’ | 542" max.
B.P.D. .001 3% max. AN __‘— Lhg”’ %2 max. |
B.P.D. .0015 % max, 1" T 14e” | 842" max,
| | 1477
B i
B.P.D. .002 Ti6' max. | 13" __‘_ Fe 542" max.
147!
B.P.D. .004 | 194" max. 14" i_ Ko 542" max.
YA ,
B.P.D. .005 194" max, 1,7 T g8 542" max.
B.P.D. .01 34" max. s6” T g | 542 max.
"& \\ B.P.D. 2x.001 1943 max. 35" __'_ 15" 542" max.
. ; \ B.P.D. 2x.0015 194" max. 35" __i— 1" 542" max.
e \ B.P.D. 2x.002 194" max. 34" __'_ 18’ 542" max.
\\ B.P.D. 2x.003 34" max. 37 T 1" | 562" max.
hoke Coils B.P.D. 2x.004 %’ max. %' T 842" max.
d Resistors \ B.P.D. 3x.0015 3% max. 3%’ T 1 sa2 max.
W AY D \ B.P.D. 3x.002 34" max, % T 1" 542" max.
1 - B ——
NDAB‘L‘.‘ ’ Insulation: Durez and Wax impregroted. Insulation Resistonce: 7500 megahms min,
o leuds:. 22 gouge pure iinned deod soft copper. Power Faclor: Mox. 2.5% o1 1 KC et nol
‘ZA"‘ Capacity: Guar_onleed mininum os slomped. over 5 volls RMS.
UR All capocitonce meosurements made at 25°C Tesl Yollags: 1500 volis D. C.

at 1 KC ot o tes) voltage nol over 5vaolts RMS.

JOBBERS — ADDRESS: 740 Bellevilie Ave., New Bedford, Mass.

2&cm »?mmaeeaw

1 : ' OLEAN, N. . _ \;x

SALES OFFICES: New York, Philcdelphld PLANTS: Olean, N. Y., Franklinville, N. Y,
Detroit, Chicago, Los Angeles Jessup, Pa., Myrtle Beoch, 5. C,

TELE-TECH * February, 1851
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| ok into thi
PROFESSIONAL

Telecast Projector

and see years of
Dependable Service

~~~~~

The GPL Model PA-100 —~ & 16-mm Studic Projector
with the basic features and performance reliability
of the famous Simplex 35-mm Theatre Projectors.

Sharper Pictures . . . Finer Sound
From Any Film in Your Studio

The importance of 16-mm film in televi- passages without noticeable film wear,
sion programming has called for new The high quality optical system resolves
standards of projection quality and de- better than 90 lines per mm, with illumi-
pendability. The GPL Model PA-100 is nation so uniform that corner brightness
the first projector designed and built spe- is at least 90% of center. With a 1,000 watt
cifically for television studio use. It is a light source, the projector delivers 100
heavy-duty film chain projector for opera- foot-candles to the camera tube. The
tionwith any full-storage type film pick-up. sound system provides a frequency re-
The professional, sprocket-type inter- sponse truly flac to 7,000 cps, with Autter
mittent, similar to that used in the finest less than 0.2%.
35-mm equipment, is quiet and trouble- The Model PA-100 is one of a complete
free. It provides a vertical stability of bet- line of GPL 16-mm television studio and
ter than 0.29; over years of service. Film theatre projectors built to highest 35-mm
is protected — tests show more than 4,000 standards,

WRITE, WIRE OR PHONE FOR DETAILS

The Model PA-100 is o Té-mm
projector consistent with the pro-

. .. e ——— =
fessional character of television =

General Precision Laboratory

INCORPORATED
PLEASANTVILLE NEW YORK

TY Camera Chains « TY Film Chains - TV Field and Studio Equipment . Theatre TY Equipment

station operation. [fs enclosed
4,000 foot film magazine pro-
vides for 110 minutes of projec¢-
tion —an enlire feature,

TELE-TECH + Fehruary, 1951 23
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THE INSIDE STORY:

WHY SPRAGUE MOLDED TUBULARS
OUTPERFORM ALL OTHERS!

Molded paper tubulars may look alike from the outside. But there’s a

whale of a difference inside—the part that really counts in the per-
formance of your products.

The exclusive difference in Sprague molded phenclic tubulars is
that: each is made by the same dry-assembly process as lavge metal-encased
ol capacitors. They cannot be contaminated during manufacrure!

Every Sprague molded tubular from 200 to 12,500 volts is molded
dry. After molding it is impregnated under high vacuum through an
opening in the eyelet terminal. A lead is then inserted and the terminal
solder sealed. Result? A capacitor that offers you superior heat and

moisture protection . . . top insulation resistance . .. high capacitance
stability and retrace under wide temperature variations.

Small wonder then why Sprague molded tubulars are preferred for
the toughest television and auto radio applications. Take advantage
\. of this superiority by calling in a Sprague representative today. Or,
write for Engineering Bulletins 210B and 214.

!!.-!llllllll i

Non-flammable,

[;

dense bakelite
phenolic-molded
housing

Hollow eyelet

terminal for

impregnation after

molding

Soldersealasin
large metal-

encased oil

capacitors

Uniform windings
of high purity
paper and alumi-

=
==

-
=

\“

num foil

p n n G U E ~ SPRAGUE ELECTRIC COMPANY

PIONEERS IN

ELECTRIC AND ELECTRONIC DEVELOPMENT

24 TELE-TECH -« February., 1851
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NELESTECH

TELEVISION o TELECOMMUNICATIONS ® RADIO

O. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave., New Y‘ork (177 NL Y.

All Hands for Defense!

This year, over $2 billions of military radio-elec-
tronic equipment must be built. And in 1952, the
defense production rate will be stepped up to $4
billions. Such tremendous quotas mean that the whole
radio-TV industry must share the load.

But government has been slow to provide immediate
military orders for the smaller manufacturing units,—
for the scattered plants and shops which, in the ag-
gregate, must turn cut the bulk of this huge produc-
tion.

These plants are already facing material and parts
shortages and some are slowing down; meanwhile their
employees seek jobs elsewhere. It is these present
well-integrated working organizations which must be
held together intact, so that they will be ready to take
over military production. And the trapsition must
come promptly, or cutbacks will have crippled the very
outfits we count on most. This problem will become
even more acute in the second quarter of 1951.

Spread the Work!

Secretary Marshall has already wisely ordered pro-
curement officers “to spread contracts across industry
as widely as possible in order to broaden the scope of
the military procurement program, to obtain urgently
needed goods faster and to take up the slack in indus-
tries now facing cutbacks because of materials short-
ages.”

President Truman’s declaration of the Emergency
permits negotiation of contracts by the military
branches, without the securing of bids. This move will
speed-up the slow processes that blocked military
procurement up fo a few weeks ago.

Smaller concerns can get into military production
by taking subcontracts, (a plan which also has the

TELE-TECH -+ February. 1951

advantage of monthly payments instead of the 90 to
150-day delays the prime contractors suffer!) Appli-
cation of the “leadership” plan, by which an experi-
enced military-electronic producer trains and guides
factory organizations unfamiliar with military speci-
fications, should also be tested out at this time.

Large and Small—Ajl Needed!

Every group and every individual possessing radio-
manufacturing know-how and facilities must be mar-
shalled into the present effort.

For, as pointed out by Ray Ellis, WPB official who
supervised the vast $6-billions radio-electronic pro-
duction program of 1943-45, “‘the smaller companies do
not have the sales facilities of the larger companies
and so do not know as well the avenues of approach to
the military, It is the larger companies in case of
emergency that get started first, because of their
heavier development programs, but “—

{And these are the words of a man who knows)—

“Eventually the medium and smaller companies will
have to carry the major parts of the military produc-
tion program.”

TELE-TECH is doing its part by making a realistic
effort to assist radio-TV manufacturers with their procure-
ment problems. We are providing specific, down-to-earth
information on procurement procedures — where to go,
whom to see, what different govermment agencies buy,
planning for subcontracts, etc. We are pin-pointing this
information, in detail. We are miakng it as definite, as
clear, as plain, as factnal, as is humanly possible. This
is part of TELE-TECH’s contribution of material, concrete
assistance, at a time when—

ALL HANDS ARE NEEDED FOR DEFENSE!

25
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THE PENTAGON

MILITARY PROCUREMENT TO SPEED UP—
With military procurement orders for electronic
and radio equipment finally and at long last being
placed with manufacturers in increasing volume dur-
ing the latter part of January and this month, the
radio manufacturing industry now is traversing the
troublesome period of transition from the successful
mass production of television and radie sets (handi-
capped by shortages of materials and components) into
its national defense task—an assignment in which the
industry achieved a most notable record of production
for the armed services in World War 11,

CUT-BACKS

MATERIAL SHORTAGES—The drastic cutbacks
of supplies of cobalt, copper, nickel and other vital
metals for the production of television and radio appa-
ratus is forcing an estimated reduction of sets during
this first quarter by more than 30 percent, and the
slash will go even deeper by midsummer. But the
miltary procurement, coupled with the materials’
shortages for civilian items, to the amount of $1.5
billion to $2 billion, should take up the gap of the cur-
tailed TV-radio set production, and the electronic-radio
manufacturing industry during 1951 will be Xkept
extremely busy in its paramount role of providing the
“eyes, ears and nerves” equipment for the Armed
Forces.

On Korean battlefront a Signal Corps operator keeps ground
forces in continuous radic contact with U. S. planes bombing
the enemy’s concentrations of infantry, tanks and supply lines.

26

Revealing af o Glance

MILITARY RADIO

SOLVE KOREFAN WAR LESSON—A lesson of
the Korean war, faster and more flexible radio com-
muunications from the battlefield to the command head-
quarters, is being solved by the Army Signal Corps
with the issue to troops starting Jan. 1 of a new series
of 30 different radio sets. Expedited by the radio
manufaéturing industry for military use, the new sets
can be connected together to accomplish longer dis-
tance communications than has been possible from the
short-range, low-power apparatus in use in South
Korea. The new Signal Corps sets can be utilized both
in vehicles and by troops in transported field kits and
can algo be interconnected with the walkie-talkie and
other portables.

SOUND

AUDIO ENTHUSIASTS in past years have sought
those equipments which featured uniform response
throughout the widest audio frequency range possible.
Now that modern tubes, components, and circuits have
made this desired full-frequency range coverage pos-
sible, many are finding that there is still “something
lacking.” The present trend seems to center on improv-
ing low-frequency response to overcome this situation,
with the output transformer (Peerless) and speaker
to air-column loading (FAS system) receiving consid-
erable attention. The new loudness control network
(IRC) recently introduced has also created interest,
since it permits bass accentuation at low volume set-
tings and where it is usually conspicuous by its absence.

TRANS-OCEANIC TV

OVERSEAS TELEVISION may become a possi-
bility sconer than most people think, if current de-
velopments in wire and radio transmission of pictures
prove successaful. Although direct television pictures
require wide bandwidths and consequently special
cables and radio links, still-picture transmission can
be done via ordinary undersea cables. The latest sug-
gestion it to break movie film frames into smaller
units and transmit them by a modification of the wire
news process. In this manner a film might be sent
clear across the Atlantic or the American Continent in
a few hours. Watch this development in 1951.

COLOR-TV

ON THE SHELF “for the duration” of the Emer-
gency—is the probable fate of all color-television on
any commercial scale, now that the latest and wholly
satisfactory compatible system has been demonstrated
at Washington. Industry executives and engineers to
the number of several thousand witnessed these show-
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Situations of Significance in the Fields of TY and Tele Communications

ings in December and came away determined to put no
manufacturing support behind a non-compatible sys-
tem. Meanwhile the Supreme Couwrt and the Pentagon
will bleck any authorization moves for incompatible
operations. Engineers and materials are now needed
for defense. When the Emergency has passed, color
television will be ready to “start right” on a fully com-
patible basis.

MOBILE

RAILROADS, OIL — Railroads’ reports have
brought out that their radio services are growing
substantially. The Erie Railroad recently presented
to the Army Signal Corps and Navy and Air Force a
complete description of its mainline radio system bhe-
fore an audience which crowded the Pentagon Au-
ditorium. The Petroleum Industry’s Central Commit-
tee on Radio Facilities submitted a special report to
the President’s Communications Policy Board on their
radio systems’ vital role in the defelse economy. These
activities indicate that this field of equipment manu-
facturing can continue for a long time in supplying
mobile radio services.

REPLACEMENTS

SUBSTITUTE MATERIALS for the civilian prod-
ucts of broadcast sets and particularly television re-
ceivers for which the U. S. public has an ever-grow-
ing and almost insatiable demand (despite the higher
costs due to the Federal excise tax) were tested by
the leading manufacturers long before the advice from
the NPA and the prospect of the scarce metals and ma-
terials Jimitation orders.

MANUFACTURING

WITH THE INDUSTRY being called upon to di-
vide itz productive output between military and civilian
goods, and with the attendant difficulty of having to
comply with directives on the conservation of eritical
raw materials, it should be noted that industry’s out-
put will not be the 65¢%:-359% (Civilian to Military)
figure often quoted unless the division of raw materials
follows in the same proportion. Current restrictions
on raw materials (cobalt and copper) show that his
ratio will not be maintained. In reality, therefore,
65 %represents only productive capacity. The manu-
facturers of civilian goods must now strive to use
every available substitute material in order to make
this limited productive facility 1009 effective. One
way to help achieve this would be by providing an
agency ihrough which the technigques and processes
emploved to manufacture military components could
be declassified and made available fo producers of
civilian goods. In turm, research staffs for these manu-
facturers might find wavs of using substitutes.
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SIMPLIFICATION

THE EMERGENCY and rearmament now call em-
phatically for prompt action on every proposal that
has been made to simplify and standardize radio-TV
components and parts. Standardization of military
supplies is of course a top necessity.

And in the civilian field, in such products as TV-
picture tubes, simplification is badly needed. In the
16-in. size, for example, we now have some 25 different
non-interchangeable types, all of which could be sim-
plified into two “rounds” and two “rectangulars”. New
larger CR tubes are appearing in diverse models, all
non-interchangeable. This multiplicity wastes materi-
als and factory effort. Simplification all along the line
should begin at once.

RADIO-TY STOCK VALUES

PHENOMENAL ADVANCES in security values in
the radio and television industry in the last few years
are graphically illustrated in the comparative chart
here shown. Congress has recognized the inequities
that exist in excess profits tax legislation as applied
to television manufacturers by providing special meth-
ods for determining the excess-profits tax eredit for
companies which qualify as growth companies under
the new tax law signed by President Truman on Janu-
ary 3rd. Much credit is due Dr. Allan B DuMont and
his National Conference of Growth Companies for lead-
ing the fight for more liberalized treatment of new
and growing companies.

For a detailed survey of stocks in the radio and
television industry, see pages 80 and 81 of this issue.
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How radio-TV stock prices outran the general stock market
during the past eleven years, is shown by this chart compar-
ing price averages of six representative radio-TV stocks with
the general market average as represented by the 540-stock
price index compiled by Merrill Lynch, Pierce, Fenner &
Beane, New York. (For 6-year record of 120 radio-TV stocks,
prices and dividends. see pages 80 and 81, this issue).
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Aluminum-Clad Iron for Electron

W. ESPE

Tesla Electronic National Comp.
Prague, Czechoslovakia

ASIDE from metals with extremely
high melting point (tungsten,
molybdenum and tantalum) nickel,
without doubt, can be considered the
most important metal in the electron
tube industry.! For most applica-
tions nickel has a sufficiently high
melting point, low vapor pressure,
excellent fabricating characteristics,
good corrosion resistance and still
further, it may readily be degassed
in vacuum by r-f or electron bombard-
ment. The somewhat low coefficient
of heat radiation of plain nickel
sheets may be improved by carboniz-
ing, thereby approaching the radia-
tion coefficient of a black body. By
virtue of these traits, nickel has be-
come an indispensable raw material
in the construction of radio receiving
and transmitting tubes.

Search for Substitute

Since the European electron tube
industries are dependent on the
American or Canadian nickel supply,
great efforfs have been expended by
these organizations fo find a cheaper
and more available substitute mate-
rial. After many years of intensive
research, shortly before World War
II, the German metal industry de-
veloped a suitable material which be-
came known as “P2-Iron.” A first
report on this development was pub-
lished in 19482 simultaneously with
the introduction of a similar mate-
rial on the American market. The
American counterpart consists of
hot-rolled, low carbon rimming grade
steel 0.080-in. thick which is cold-
reduced to 0.040 in. The strip of this
steel then is coated with an alloy of
aluminum and 8% silicon in molten
state and rolled to 0.125 mm (0.005
in.). Thereafter it is annealed in H,
giving it a black finish and rendering
it ductile and formable.

This American material, somewhat
different from the European P2-Iron,
is being used in several selected tube
types by at least one manufacturer,
and the production of this aluminized
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and

E. B. STEINBERG

Advanced Research Lab., Remington
Rand, Ine. South Norwalk, Conn.

steel now is several tons per month.

Since aluminized steel has not as
yet found the more wide-spread ap-
plication that appears warranted, the
following detailed story on the Eu-
ropean development should help to
clear up some of the issues still under
consideration.

When considering substitute ma-
terials it is advisable to compare
some of the other materials with re-
spect to the properties of nickel. See
Table I.

Aluminum, although readily avail-
able, has too low a melting point
which prevents proper outgassing in
vacuum. Its mechanical strength
drops fast at elevated temperatures
and further, its high chemical affinity
to mercury vapor precludes its use in
mercury vapor tubes or vacuum sys-
tems with mercury vapor diffusion
pumps.

Oxygen-free copper (deoxidized or
OFHC) %+ has acquired an impor-
tant role in the construction of wa-
ter-cooled transmitting power tubes,
X-ray tubes and magnetrons. It ig
characterized by vacuum tightness,
good adherence to glass and excellent
heat conduction. However, for the
construction of anodes of small and
medium size radio tubes, copper is
inferior to nickel as regards to vapor
pressure, melfing point, hot mechan-
ical strength and coefficient of heat
radiation. Also it is rather expen-
sive and can be carbonized only with
difficulties.

Disadvantage of Iron

Iron at a first glance appears as an
inexpensive and readily available
substitute for nickel. Its melting
point is higher, its vapor pressure
comparable to that of nickel and low
carbon iron lends itself to deep draw-
ing and spot welding. The coefficient
of heat radiation is higher than that
of nickel, but in a similar manner,
iron surfaces like aluminum cannot
be blackened by carbonizing. In spite
of many favorable characteristics,
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"“P-2 Iron," a European development, can be used in vacuum
a substitute material for nickel and thus aid conservation of

iron is afflicted with an important
disadvantage. Even after several
days of degassing at high tempera-
tures, iron continues to liberate at
operating temperatures in the range
of several hundred C° a small but
ever-continuing amount of gas. It is
obvious therefore, that iron cannot
be used for small and medium size
permanently-sealed vacuum tubes.

Since it was found that the gas
content in iron diminishes with de-
creasing C-content, iron anodes and
other electrode parts could be made
by the powder metallurgy technique
using sintered carbonyl iron powder.5
However, the high manufacturing
cost coupled with easy rusting of the
cleaned and degassed parts rule out
iron as a substitute for nickel, ex-
cept for use in large tubes such as
mercury-arc rectifier tanks,

For many years graphite has been
used successfully for anodes of me-
dium power-size transmitting tubes.’
Graphite is endowed with a high
melting point, low vapor pressure
and excellent coeflicient of radiation.
However, its low mechanical strength
requires heavier wall thickness. Its
high gas content and high electric
resistivity cause almost insurmount-
able difficulties in the construction
and processing of small mass-pro-
duced radio receiving tubes.

P2-Iron was discovered by chance
when carrying out tests aiming at
the development of an iron without
occluded gas. It was an occasional
practice to insert aluminum into the
liquid iron bath in the form of an
aluminum-clad iron sheet.® Such bi-
metallic material has been used in
Europe for packaging of canned
goods, thereby reducing the amount
of aluminum required. When insert-
ing this bimetallic sheet it was ob-
served that the color of the alumi-
num changed from a shiny tc a very
dark color. Upon closer examination
it was found that this blackening is
caused by a reaction between the
iron base and the aluminum eclad-
ding, having a composition originally
identified as FeAl,, More recent
X-ray diffraction investigations point
to the probability of Fe,Al.. De-
pending upon the annealing con-
ditions Debye diagrams reveal the

TELE-TECH -+ February, 1951


www.americanradiohistory.com

Tubes

tube manufacture as
critical raw materials

presence of a still further composi-
tion tentatively identified as Fe,Al,=
FeAl,.

At elevated temperatures there oc-
curs an exothermic reaction which
results in a coarse, opaque, dark-
bluish surface of the aluminum cov-
ering. This dark surface is created
not only by heating in air or by
heating in a protective atmosphere,
but also in wvacuum. In fact, the
cleanest surface can be produced by
heating in the latter medium. When
testing this aluminum-clad sheet as
anode material in radio tubes an un-
desirable residue was found to de-
posit itself on the interior of the
glass euvelope. A further analysis
showed this residue to be zine. As a
next step, a zine-free aluminum was
substituted and no further troubles
were experienced. This new material
consisting of an iron core with alu-
minum covering rolled oun both sides,
especially manufactured for vacuum
purposes, was named P2-Iron. It was
found to he usable without prede-
gassing and being corrosion resist-
ant, permitted storage without spe-
cial provisions. The somewhat ex-
pensive carbonizing process? for
nickel is very much simplified when
using the P2-Iron, inasmuch as a
blackening of the surface can be ob-
tained merely by heating. In view of
these characteristics the aluminum-
clad iron niaterial was used most ex-
tensively Tor anodes of radio receiv-
ing tubes in the European countries
during the recent war.

Production of P2-Iron

The production of P2-Iron for ra-
dio receiving tubes in sheet form of
0,15 mm thickness can be seen in
Table I1. The oxygen content and
absence of silicon of the iron base is
important. Also, the Si-content and
absence of zine in the aluminum is of
greatest concern for the reasons ex-
plained above., The annealing tem-
perature of the finished product must
be held within the cloge limits shown
on Table II. If standard iron is used
for base material and non-alloyed
aluminum for the covering, the
blackening Fe-Al compound ocecurg
at 430°C, which is lower than the
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Table I: Properties of Nickel and Metals Used in Vacuum Technic

Properties Ni Al ‘ Cu | Fe | P2-Meral
Specific Gravity | gm/cm® | 8.85 2.7 8.9 \ 7.87 7.63
Melting Point C 1452 658 | 1083 | 1528 | 14500
Vapor Pressure at ‘, ‘

800 C mmHg | < 107F 107® 10+ | 10% |10 (AD
Tensile Strength — 35®
_annealed Kg/mm= | 3245 7-11 21-24 20-35® |« 25@
Max. Temperature {or |
const. load of
2 Kg/mm2 C 600 80 270 450 420
Erichsen Ductility
Test 0.5min sheet mm 11 9 13 8-10 78
1® 34T
Coefficient of Radia- :
tion at .
6650 A .plain Ye 37.5 18-28 17 40-44 20-25
i carbo_nized to 75 - to 75 —_— 85
Spot welding == good with |  bad medium |not as good somewhat
all metals bad with as Ni difficult
incl. Mo. Ma.
Corrosion Resistance I
without protection — very good in good very bad | sameas
good dry storage | Al
Degassing 1n Vacuum — good very bad | bad espec.| verybad | excellent
02 with high
(9.6}
Degassing in- H,-Oven — good very bad | possible | verybad | —
if Oo free witlégigh

D Approx. Melting Point of Fe-Al com-

pounds.

® Except with Al content.

@.Prior to Annealing-Blackening

@ After Annealing-Blackening

@ Depending upon C-content.
@ Carbonyl Iron

}sheet thickness, 0.15mm.

Table I: Manufacturing Procedure of P-2 Iron for Vacuum Use
(0.15mm Total Thickness) :

A. Iron Base aﬁd s Preparation
C: 0.04-0.08

1.iron Analysis o
Balance Fe

- O: 0,007
(in solid solution

8]

. Ribbon Dimen- -
siont (mm)

3. Pickling

4. Rinsing & Clean-
ing

5. Cold Rolling

6. Annealing

7. Surface Cleaning

B. Preparaiion

8. Analysis of most
important con-
stituents Yo,

. 9. Dimensions

{mm)
10. Rolling

Mn: 0.1-0.6
S: 0.037
P: 0.039

Cu: 6.06

Si: none®

not as Oxide)

150x 3.5
HoS80, 109 con-
" centt.

Si: 1.0-1.5
Fe: 0.3-0.6
Zn: none

150 x 0.6
without intermediate

Washing, dry wire
brushing

down to 1.8Bmm

in closed pots

wire brushing

of Aluminum

annealing to
0.2mm thick

www americanradiohistorv com

11. Surface Treat-
ment brushing with steel -
] wire brush on side

contacting. Fe
C. Cold Rolling Process.
12. Assembly prior to Rolling
0.2 MM | ;
1 LAID ON

"1.8 MM -TOP OF
EACH

13, Cold Rolling
without preheat-

ing of sheets one pass,-down to

; 0.9mm
14. Rolling Temper-
ature due to cold
working 180-200° C
15, Further rolling 3 ;
in convenient o
passes Without intermedi-
ate annealing to
0.15mm : 5 vol
%y Al per side, Al
_layer thickness
about 7.5 i (limits
 5-20 1)

535° € = 5° Cin
air 4 te 6 houre
sheets showed

16, Annealing in
Electric Furnace

- ® Standard rcommercial
0.01.0.03%, Si.
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ALUMINUM-CLAD IRON (Continued)

final annealing temperature of above
500°C. Such a material could not be
annealed after rolling without crea-
tion of the Fe-Al compound a reac-
tion which is undesirable until after
final forming, spot welding, and de-
greasing of the electrode parts. By
using iron and aluminum with com-
positions indicated in Table II, the
reaction temperature between Al and
Fe is raised to 680°C. Practice has
shown that annealing of the P2-Iron
material is necessary prior to fabri-
cation of electrode parts in order to
avoid deformation of such compo-
nents during the outgassing and
procesging of vacuum tubes. Atten-
tion must be paid also that during
the ‘“‘cold rolling” process a tempera-
ture of 600°C is not exceeded such as
may occur by too great a reduction
or too fast a feed. In general, it was
found that an equilibrium tempera-
ture of 180° to 200°C is sufficient
for rolling and cold welding of the
iron core with the aluminum clad-
ding.

The thickness limits for the alu-
minum cladding was found to be 5
to 20 p. If the aluminum layer is too
thin, the aluminum may tear during
wire brushing (see below), while
with too thick a layer the aluminum
may flow off in molten particles dur-
ing final r-f heating inside the vacu-
um tube under simultaneous creation
of Fe-Al compound flakes.

Further Handling of P2-Iron

Prior to using the P2-Iron, it is
to be observed that there is an alu-
minum oxide layer on the surface of
the P2-Tron which was produced dur-
ing the preceding annealing process
in air or in a protective atmosphere.
If this oxide layer is not removed,
the Fe-Al compound surface to be
created later will not be as dark as it
could be. Consequently, the P2-Iron
is cleaned by wire brushing; for
anodes the surface radiating toward
the exterior only, both sides for ra-
diating fins. The material thereby
obtains a silky appearance on the
cleaned side. It is important of
course, that the aluminum cladding
is not broken through. There is still
another reason why sheets to be used
for anode material are not wire
brushed on the inside surface which
faces the cathode. Without protec-
tive aluminum layer, oxygen might
escape from the iron base and injure
the oxide cathodes. Such oxygen
may come from minute spots laid
bare during brushing.

The P2-Iron ribbon usually is wire
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brushed automatically, followed by
conventional shearing, punching,
forming, drawing, etc., always watch-
ing the brushed side to face the ex-
terior. The P2-Iron is somewhat
harder and more resilient than nickel.
Spot welding creates no difficulties,
but the adjustment of the welder
relative to current, pressure and
time is different from the gettings
used for nickel and plain iron.8 The
welding electrodes should be cleaned
more often to remove deposits of Al
and Al,O,., When spot welding P2-
Iron parts to other objects in vacu-
um Al-sputtering must be carefully
avoided. It may be mentioned that
welded P2-Iron sheets may readily be
joined by sgpot welding with other
metals (Ni, Cu, ete.) in fact, by us-
ing smaller currents than P2 sheets
without blackened surface.

There is some difference of opin-
ions as to the best method of black-
ening the finished formed and welded
parts made of P2-Iron. The original
method consists of degreasing the
finished parts in trichlorethylene and
then mounting them without pre-
degassing inside the vacuum tube.
Blackening is carried out by r-f dur-
ing the final exhaust period by rais-

Table II: Most Important Bi-Metal-
lic Iron Combinations Developed
During 1938-45

NAME ARRANGEMENT

165 A Al
120 M Fe
15 AL Al

P2

15 U Al
1204 Fe
15 A Ni

Pn

M Al
" Fe

| 1204 EA-Fe

[s.14 ]

Pl

1540 Al
1200 Fe
IS5, EA-Fe

Pty

AL COMPOSITION PER TABLEIL
Fe COMPOSITION PER TABLEI

EA-Fe IRON WITH 0.05 % C
iN FORM OF SPHERISODIZED
CEMENTITE , SEE FOOT NOTE 1
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ing the anode temperature above
690°C which is slightly above the
melting point of the aluminum
{658°C). In spite of this tempera-
ture the aluminum will not flow off
the iron core provided the aluminum
layer is within the prescribed thick-
ness limits and the r-f heating is not
done too fast. Using the conven-
tional bombarders, the r-f field pene-
tration is considerably greater than
the thickness of the aluminum clad-
ding which results that the iron core
is heated quickly and uniformly.
Parts that are to have a good black
surface should be kept below a tem-
perature of 900°C because at this
temperature, the degree of blacken-
ing diminishes whereby the coefli-
cient of radiation drops from 85 to
609. Manufacturers using above
described method feel that during
the blackening process more gas is
absorbed than liberated, and as a re-
sult thereof the vacuum of the tube
improves. The getter action is at-
tributed to an increase in surface
when creating the Fe-Al compound.

P-2 Parts Blackened

Others blacken the P2-parts prior
to mounting them inside the vacuum
tube by applying heat in vacuum or
H,. It is obvious, of course, that the
temperatures are held between 630°
and 900°C for the reasons stated
above. This procedure may be neces-
sary for small assemblies which
when mounted inside of the vacuum
tube cannot be reached by r-f, and
also in the case where the Fe and Al
alloy does not correspond with speci-
fications given in Table II, causing
the blackening temperature to be be-
low the annealing temperature.

The blackened surface. if per-
formed in H, has not as uniform an
appearance as if carried out in vacu-
um. Moreover, using H, the alumi-
num is unnecessarily charged with
H, which is difficult to remove,

The detrimental gas content of an
anode made of P2-Iron is only a frac-
tion of that of an anode made of
carbonized nickel and same dimen-
sions. Consequently there is a saving
in processing time and temperature.
The carbonizing process is much
simpler than with Ni-anodes. It was
for these reasons that P2-Iron be-
came very popular for the production
of small mass-produced radio receiv-
ing tubes. Experience showed that
P2-Iron cannot be used in tubes with
distillation cathodes, It appears that
under the influence of H, a reaction
occurs between the Ba-vapor and Al
Further, it was found that P2-Iron
should not be employed in tubes with
very small distances between anode

{Continued on page T72)
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Low-Noise Miniature Pentode
for Audio Amplifier Nervice

Structural design provides for minimum interelement leakage and inductive,
capacitive, or conductive coupling between heater and other tube parts

By D. P. HEACOCK
and R. A. WISSOLIK,

Tube Dept., Radio Corp, of America,
Harrison, N. J.

MAJOR requirement for a tube
in the input stage of a high-gain
audio amplifier is that it generate
little extraneous signal. Unless such
signals are originally very small, the
amplification of these signals by the
succeeding stages may result in an
objectional amount of noise output.
This extraneous output can be broken
down into three general types of dis-
turbance—hiss, hum, and microphon-
ics. Hiss may be defined as the un-
desired output generated by thermal
effects in the resistive component of
a control-grid circuit, plus the shot
and leakage effects in a tube. Hum
is the unwanted audio signal caused
by coupling between the AC heater
supply and some other part of the
circuit. Microphonics is the output
caused by changes in the spacing be-
tween tube elements. This micro-
phonic effect may, in extreme cases,
produce a sustained output due to
regenerative feedback bhetween the
loudspeaker system and the micro-
phonic tube.
In addition to low-noise quality,
an input tube for an audio amplifier
should have relatively high gain.

Small physical size is also desirable,
and cost should be comparable to that
of standard receiving types. RCA
type 5879 is a tube designed to have
these features.

The 5879 is a sharp-cutofl pentode
having characteristics similar to
those of type 6J7. It is a single-
ended tube with a miniature en-
velope and a nine-pin base. The
major electrical characteristics of the
tube are given in Table I.

The ratings of the tube permit its
use either as a pentode or as.a triode-
connected pentode. The pentode char-
acteristics of the tube are such that
high gain may be obtained in resist-
ance-coupled amplifier circuits. With
a plate-supply voltage of 150 wolts
or more, a gain of greater than 100
can be obtained. When triode opera-
tion ig desired, the triode amplifica-
tion factor of 21 is adequate to pro-
vide moderate gain.

In the design of the 5879, every
effort was made to incorporate all
features which minimize the produc-
tion of any type of tube noise. As
mentioned above, hiss is one of the
primary sources of noise. One com-
ponent of hiss is the noise caused by
the resistive element associated with
the grid circuit of the input tube.
This noise voltage is produced by the
random motion of electrons in con-
ductors and is generally referred to

TABLE |

Major electrical characteristics for the
5879 sharp-cutoff pentode

As
Maximum Ratings Fentode As Triode®
Plate Voltage 300 250 max  volts
Grid-Ns, 2 Voltage 150 — max voits
Grid-No, 2 Supply Yoltage 300 — max volts
Grid-No, 2 Input 25 — max watt

Plate Dissipation 1 25 1.5 max watts
Characteristics

Plate Yoltage 250 250 volts
Grid-No, 2 Yoltage 100 - volts
Grid-No. 1 Yoltage -3 -8 volts
Amplification Factor - 21

Plate Resistance 20.0137 wmegohm
Transconductance 100 1530 Mmhos
Plate Current 1.8 5.5 ma
Grid-No. 2 Curreny 0.4 - ma

“With grids No. 2 and No. 3 connected to plate.

as the noise due to thermal agitation.
This noise is distributed uniformly
over the entire frequency spectrum.
A similar hiss-type of noise is caused
by the random emission of electrons
from the surface of the cathode.
Hiss is also produced by leakage ef-
fects between the various elements
of the tube.

Little can be done in the design of
the tube to minimize noise due to
the first two causes because random
fluctuations are inherent whenever
there is a flow of current. How-
ever, hiss due to random leakage be-
tween tube elements is reduced in the
5879 by several structural features.
An extra mica is used as a shield be-

Fig. 2: (Left} Socket connections for 5879, Fig. 3: (Center) Diagram of inverted. pinched and welded cathode assembly employed.
Fig, 4: (Righl) Test equipment and arrangement used in checking tube for leakage currents, hum, microphonics, and hiss level.

SOCKET CONNECTIONS
Bottom Yiew

: GRID WO 1
: MO CONNECTIOR
o CATRODE
© HEATER
: HREATER
KD CONNCCTION
: GRID Ho.2
I OPLATE
LRID Ko. 3

CATHODE PINCHED
AND WELDED

EMBOSSING

CATHODE
TAB

MICA

CATHODE
COATING

MICA
\,
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MINIATURE PENTODE (Continued)

tween the tube mount and the getter
i order to prevent metallic getter
particles from settling on the tube-
mount micas when the getter is
flaghed. Furthermore, the processing
of the tube is carefully carried out at
low temperatures in order to prevent
the vaporization of metallic parts and
subsequenut condensation of the vapor
upon the micag of the tube. In addi-
tion, the micas are sprayed with a
rough aluminum-oxide coating in or-
der to lengthen any possible leakage
paths between the tube elements.
Finally, the cathode is designed to
operate at a relatively low tempera-
ture to minimize vaporization of
cathode material throughout the life
of the tube.

Causes of Hum

Hum in a tube is usually caused
by one or niore types of coupling—
inductive, capacitive, or conductive—
between the heater and other parts
of the tube structure. Inductive
(magnetic) hum may result if the
heater design is such that an alter-
nating magnetic field is produced in-
side the tube structure. Electrons
in the tube will be deflected by such
a field, and a modulation of the plate
current at a rate of 60 or 120 cycles
per second may result. In type 5879,
hum is minimized by the use of a
double-helical heater. In thig heater
design, two inter-wound helical coils
carrying opposing currents occupy
essentially the same space. The mag-
netic field produced by one helix is
opposed by the field of the other, and
the magnetic field around the heater
is therefore virtually eliminated. In
addition, the heater current required
by the tube is reduced to as low a
value as practical in order to further
reduce magnetic effects.

Hum may also be caused by ca-
pacitive coupling between the heat-
er and other elements of a tube.

Fig. 5: (Left) Distribution of tube microphonic output.

Very little of this coupling is pres-
ent in a tube electrode structure be-
cause the cathode acts as an elec-
trostatic shield between the heater
and the other elements. Most of the
coupling is caused by capacitance be-
tween the stem leads of a tube, In
the 5879 a great reduction in this
capacitance has been accomplished
through proper design of the stem
and arrangement of the base pins.
The basing of the tube (Fig. 2) is
such that one base pin not connected
to any active element inside the tube
is provided between the base pins for
both grid and heater, and plate and
heater. These pins may be grounded
to serve as electrostatic shields be-
tween the heater pins and the grid
and plate pins. Furthermore, since
the cathode and screen are fre-
quently at ac ground potential, the
pins for these elements then serve
as additional shields between the
grid and plate pins and the heater
pins.

The basing of the tube lends itself
conveniently to the triode connection
since the screen, suppressor, and
plate are brought out on adjacent
pins in the base. Moreover, the grid
and plate pins are sufficiently sepa-
rated to permit the grid-to-plate ca-
pacitance to be maintained at a low
value. The nine-pin noval base is
used in this type so that all the
above features could be suitably
provided.

Conductive coupling between the
heater and other tube elements ex-
hibits itself most commonly as a
leakage current between the heater
and cathode of the tube. If a cathode
resistor is used which is inade-
quately bypassed for the hum fre-
quency, the leakage current will pro-
duce a voltage across the cathode
impedance and a hum component will
be present in the output of the tube.
Because the heater insulation has a
nonlinear resistance characteristic,

the voltage produced across the cath-
ode Impedance is rich in harmonics
which are clearly audible. Unfor-
tunately, heater-cathode leakage can-
not be completely corrected by basic
design, but must be kept to a suit-
ably low value by continuous process
control during manufacture. It s
necessary to use as pure a material
as possible for the heater insulation;
care must be taken not to chip or
damage the heater coating during
the assembling of the tube; and
finally, the tube must undergo suit-
able processing after sealing and
exhaust.

Microphonic Effects Minimized

Microphonic effects in a tube are
caused by vibration of tube elements.
This motion produces a momentary
change in the spacing of the tube
elements and thereby causes a varia-
ticn in the plate current. In the
5879 these effects are minimized by
many design features.

First, there is a close tolerance on
holes in the mount support micas
and the diameter of the holes is such
that a tight fit is obtained with the
tube elements. Second, two micas are
used at the top and two at the bot-
tom of the mount structure. Because
the micas are never exactly the same,
the effective diameter of the hole in
the micas is smaller when two micas
are used and the tube elements are
more firmly wedged into place.
Third, an inverted, pinched, welded
cathode assembly is used (Fig. 3).
The cathode has an emboss directly
below the top mica. The cathode
above the mica is pinched flat and
welded so as to wedge it tightly into
the top mica and prevent motion of
the cathode at this point. The bottom
of the cathode cannot be held tightly
because the cathode must be free to
expand. The cathode tab, however,
serves to restrain motion of the
cathode at this point. Fourth, the
tube is designed with a short mount
structure. Because the distance be-

Fig. 6: (Center) Curves showing noise outpul due to hiss. Fig. 7:

{Right) Hum data taken with typical circuit for medium-priced audio equipment; one side ac heater grounded, cathode bypassed
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Fig. 8: (Left) Effect of operating tube with one side of heater supply grounded and cathode resistor unbypassed. Fig. 9: (Center)
Effect of dc heater bias to reduce hum. Fig. 10: Medium hum value is less than 4 microvolts with all precautionary measures

tween the top and bottom micas is
relatively small, the rigiditv of the
tube elements is increased. Motion
of the tube parts in the center of
the mount is thereby vestricted
Fifth, the spacing between the grid
and cathode is relatively wide. Be-
cause the plate current varies in-
versely as the square of the distance
between grid and cathode, a given
displacement of the grid will pro-
duce less plate-current variation in
a wide-spaced tube than in a close-
spaced tube.

Many standard receiving tubes
use one ol several of these features
in order to obtain certain desirable
performance characteristics. In type
5879, however, the design has been
concerned solely with the production
of a good tube for audio service
without particular regard for other,
more general applications. Thus, it
has been possible to incorporate all
of these features into a single tube
capable of giving superior audio per-
formance, Production tests on the
tubes serve mainly to reject “wild”
tubes having characteristics unlike
thogse of the majority of the product.
The yield of good tubes from the
final production test is high and, as
a result, the cost of the tube is rela-
tively low and the quality of the out-
going product is good. Some equip-
ment manufacturers attempt fo select
good audio tubes from regular re-
ceiving types, but this procedure
usually results in Jow yield, high
testing costs, and complications due
to the difficulty of supplying suitable
tube replacements. Use of the 5879
eliminates the need for this costly
expedient.

Test Equipment and Procedures

In order 1o check the performance
characteristics of the 5879, it is
tested, triode-conuected, in the first
stage of a high-gain audio amplifier
(Fig. 4). The triode connection is
chosen so that leakage currenis in
the screen or suppressor circuits can
be detected in the output of the tube.

TELE-TECH -+ February. 1851

The grid resistor is 100,000 ohms in
value and bias is provided by a cath-
ode resistor. Tests can be made with
this resistor unbypassed or bypassed
with a 40-microfarad capacitor. Both
ac and dc heater supply voltages are
available, and the ground point of
the ac supply can be varied by means
of a potentiometer across the heater
transformer. A shock-mounted stand-
ard phenolic socket with a grounded
center evelet is used. Good wiring
practice is observed in the wiring of
the preamplifier but no special
shielding is emploved.

For hiss tests, an overall system
bandwidth of 13 KC per second is
used. For hum tests, the bandwidth
is restricted to the range of 40-380
cps so as to pass only the heater sup-
ply frequency and its major harmon-
ics. The microphonic test is made
with full bandwidth. For this test,
a weighted arm is dropped onto the
preamplifier chassis in order fo ex-
cite the tube. The kinetic energy
possessed by this arm, at the instant
of impact, is about 0.01 foot pounds

Test Data

A distribution of the microphonic
output of the tube based on tests of
100 tubes selected at random from
regular production is shown in Fig.
5. The abscissa indicates the peak
noise output of the tube caused by
the impact of the arm on the chassis,
expressed In microvolts referred fo
the grid of the tube under test. The
ordinate indicates the percentage of
tubes in the lot reading less than
the corresponding abscissa value for
microphonic output, The median
value of microphonic output is about
42 microvolts.

The noise output due to hisy is
shown in Fig. 6. For these data, the
tube is operated with a d¢ heater in
order to eliminate hum. The data
are taken for both triode and pent-
ode connection. The pentode connec-
tion gives rise to somewhat more
hiss because of noise produced by
random variations in the division of
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the current between the plate and
screen (partition noise). The curves
do mnot approach zero because the
thermal agitation noise produced in
the 100,000-ohm grid resistor is
about 3.8 microvolts when the ampli-
fier bandwidth is 123 KC.

Fig. 7 shows hum data taken with
a typical circuit for medium-priced
audio equipment. One side of the ac
heater supply is grounded and the
cathode resistor Is bypassed. For
this test, the grid resistance is made
equal to zero to eliminate hum due to
capacitive coupling between the
heater and the control grid. The hum
present is caused in part by an im-
perfect bypass of the cathode re-
sistor. Some magnetic hum is also
present. An additional hum wvoltage
is caused by coupling between the
heater and the grid when a grid-
circuit impedance is used. The mag-
nitude of this voltage is proportional
to the grid circuit impedance. For
example, with a resistor of 100,000
ohms in the grid circuit of the 5879,
an additional hum voltage of about
four microvolts results.

In some applications, the tube may
be operated with an unbypassed cath-
ode resistor. Such operation is defi-
nitely not recommended in low-level
audio equipment because of the hum
produced by heater-cathode leakage.
Tig. 8§ illustrates the effect of operat-
ing the tube with one side of the
heater supply grounded and the cath-
ode resistor unbypassed. The hum is
increased 20 to 50 times over the
hum present with the cathode by-
passed. If it is absolutely essential
that the tube be operated with an
unbypassed cathode resistor, several
expedients can be used to reduce
hum. First, the heater supply should
be center-tapped. The center tap, in
effect, forms part of a bridge cirecuit
in which leakage currents from one-
half of the heater to the cathode are
opposed by out-of-phase leakage cur-
rents from the other half of the
heater. As a further expedient, the

{(Continued on page 693
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Fig. 1: Test towers at RCA, Camden. Foreground tower will support antennas for
channels 7 and 1l: left to right are antennas for channels 11-4, 2-5, and 5-7.

Fig. 2: SWR. measurements made on ch, 7 radiator with ch. 5 antenna adjacent to it.

Designing

By JOHN H. BATTISON

Associate Editor

HEN the decision to install
more than one televigsion sta-
tion on the Empire State Building
was made, the primary consideration
was interaction between stations.
The first expectation was that four
telecasters would share the new
tower; however, later this figure was
increased to five. In the antenna
design only interaction between an-
tennas can be considered. To date
gsome preliminary tests have been
made on the coupling between adja-
cent antennas which indicate that a
decoupling of the order of 26 db can
be achieved. This figure was obtained
on the basis of previous experience.
Probably the only good feature of
the late November and early Decem-
ber hurricanes experienced in the
east was the very thorough workout
and lifetest it gave the test antennas
at the Camden plant of the Radio
Corporation of America. Fig. 1
shows a general view of the test
ground with the antennas mounted
on towers to simulate the actual
proximities to be encountered in
practice. Rain, snow, heat and cold
as well as fumes and corrosive air
about as bad as that encountered in
New York have impinged on these
radiators but they have withstood
all that the elements can do. In New
York City, also, the steelwork re-
ceived a workout when the hurricane
hit town, but from all reports no
trouble was encountered.

The location of the antennas has
already been discussed in the No-
vember issue of TELE-TECH (cov-
er), it is their c¢lose proximity which
was expected to present many diffi-
culties in connection with isolating
the antennas., Many tests have heen
carried out to determine the amount
of interaction between the adjacent
antennas.

In order to simulate actual condi-
tions on top of the Empire State
Building as nearly as posgible,-four
test towers were built on which each
pair of adjacent antennas will be
mounted. This test will yield im-
pedance data over the channel as
well as the amount of interaction.
It also simulates assembly problems
on top of the building. Four towers
—

Fig. 3: 20 Kw diplexer and equalizer unit
for the lower channel radiating system.
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World's Highest TV Antennas

Many problems concerning interaction between adjacent antennas are
solved in the TY-FM transmitter installation on Empire State Building

Fig, 4: Left, closeup of a feed line transformer and junction box.

are needed for Channels 2 and 5, 5
and 7, 7 and 11, and 11 and 4.

In each test operation signals at
the visual and aural frequencies were
fed into the deplexer and passed
through the power equalizer (if re-
guired) and then to the antenna. In
the antennas tested both antennas
are assembled completely. An Oscil-
lator is fed into one antenna and a
field intensity meter is connected to
the other to determine the amount
of coupling. When the proper fre-
quency is applied to the transmit-
ting antenna the amount of power
pickup by the adjacent antenna is
measured. A figure of 26 db down
is considered satisfactory.

Types of Antennas

The antennas used are of two
types; channels two, five, seven and
eleven use the RCA U Super gain an-
tenna while channel 4 uses the RCA
Super Turnstile antenna. For sta-
tions WCBS-TV and WABD special
emergency antenna switching ar-
rangements are used so that the an-
tennas can be operated as either 2,
3, or 5 bay radiators. The reason
is presumably to allow emergency
operation in the event that trouble
occurs in the whole system. The an-
tennas are split and separate trans-
mission lines, diplexers, and power
equalizers, are used for each section.
In normal operation the power is di-
vided as shown in Fig. 5 and all sec-
tions are used, but if trouble develops
in either section It can be cut out
and the transmitter operated into
the good unit. Switching is manual
and carried out simply. It is under-
stood that the other stations have
different emergency facilities so that
this feature will not be used.

TELE-TECH » February, 1951

Stations using the Super Gain
antenna were given their choice of
single-line or double-line feed. The
low band stations chose single-line
feed while the high band chose
double-line feed. Low-band stations
will use a bridge-iype power equal-
izer which tends to broad-band the
antennas. Broad banding problems
are more severe on the low bands
since Channel 2, for instance, occu-
pies a 10% band width compared to
3% for Channel 11.

For most of the antennas the feed-
ers running from the junction boxes
llustrated in Fig. 7 are RG 35/U
with the metal armour removed.
However in some of the illustrations
RG 35,0 with the braid still on it is
shown. The impedance is 75 chms.

Few of the mechanical details of
tower construction appear to have
interfered with the electrical design

Right, triplexing transformer for channel 4 radiator.

of the antennas, in fact that the only
one which has been discussed was
the need to reduce the width of the
channel 11 reflectors due to the small
size of the latter, and the large
(about 8 inch) steel angle which
comprises the sides of the tower at
thig point. Thus it became necessary
to simulate these solid reflectors by
the use of sheet metal during the
tests.

The pole for mounting the chan-
nel 4 Super Turnstile presented a
problem inasmuch as it had to be
cut intc ten foot lengths to get it in
the elevators and up to the top of the
Empire State Building. The connec-
tions to the Super Turnstile Antenna
are unusual in that flexible RG 35/U
is used rather than the normally
used rigid copper transmission lines.
The turnstile type of antenna had

(Continued on page T0)

Fig. 5: (Left) Switching system provides whole or parlial operation of low band
antennas. Fig. 6 (Right) Set-up to measure degree of inleraction between anlennas.
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By DANIEL E. NOBLE,

Vice President, Motorola

4545 West Augusta Blvd.
Chicago 51, Ill.

ADIO-voice communication be-

tween cars and base station
started with the development of
police, and emergency service com-
munications for forestry service,
power companies and municipal fire
departments. Karly 2-way communi-
cations was confined to the 30-40 Mc
band, and prior to 1938, amplitude
modulation was used. With the suc-
cessful development of the first 3-
way FM system (that is, a system
providing station-to-car, car-to-sta-
tion, and car-to-car communications)
for the State Police of Connecticut

Improved Communication

Sensicon receiver features new engineering for controlling i-f and
Design aimed at increasing spectrum loading by permitting full channel

over the period 1938 to 1840, there
was a complete swing from AM to
FM modulation for mobile communi-
cations above 25 Mc.

Back in 1940, and earlier, the in-
terference contrel problem was not
gserious. With adequate spectrum
space available for the small number
of systems in operation, uninten-
tional guard bands were provided by
unoccupied governmental frequency
band assignments interspersed be-
tween the police and emergency serv-
ice assignments. Under such condi-
tions, the receiver selectivity and
spurious responses, and transmitter
spurious radiation, were minor prob-
lems.

Since 1940, the growth of the
mobile service applications has been
phenomenal. The FCC has assigned
substantial spectrum space in the 25-

50 Mc band, 72-76 Mc band, and 152-
162 Mc¢ band for the exclusive use of
mobile services. Licensed radio ap-
plications in this spectrum space has
been extended beyond the limits of
public safety and emergency services
to the land-transportation services
and into industrial communications
applications. Train and bus com-
munications, communications in the
fields of mining operations, road con-
struction, bridge building, and large
scale manufacturing plant operations
are included as a permanent part of
the mobile and portable radio com-
munications service. No longer are
there unoccupied governmental bands
available to serve as guard bands for
the non-governmental assignments.
The number of transmitters regu-
larly licensed has grown from a few
hundred to substantially more than

Fig. 1: (Left) Model PA-8433 receiver selectivity characteristic, 152-174 MC band. Fig., 2: Evolution of i-{ selectivity
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Equipment for Mobile Use

r-f selectivity, desensitizing, intermodulation, and spurious responses
loading and further frequency division of available spectrum

Fig. 3: (Left) Cutaway view of Permakay filter shows all components completely imbedded in insoluble polyester-styrene resin.
Fig. 4: (Center) Filter mounted in Sensicon receiver strip. Fig. 5: (Right) Receiver strip and filier mounted in mobile chassis

one hundred thousand units in daily
operation. The problem of interfer-
ence control has become a severe one.
The growth of the mobile services
will continue; the interference prob-
lems will multiply. Obviously, the
saturation of all channels in metro-
politan areas can be predicted. The
spectrum space is not expandable;
we must look to improved engineer-
ing design of equipment to provide
increased spectrum loading and more
efficient utilization of the assigned
channel space.

Receiver Design Problem

Increased spectrum loading can be
achieved:

1. By full channel loading; which
means that adjacent channel
operation in the same area
must be achieved without seri-
ous interference limitations.

2. By further frequency division
of the spectrum space, to per-
mit the operation of additional
systems in the same area. Time
division of channels among sys-
tems has been rejected as im-
practicable. Both adjacent chan-
nel operation and further fre-
quency division with adjacent
channel operation have the
same receiver design problems
to consider.

They ave:
a. i-f Selectivity

b. r-f Selectivity
¢. Desensitizing

‘TELE-TECH * February, 1951

d. Intermodulation
e. Spurious Receiver
sponses

The present FCC standards pro-
vide 60 Kc channel widths in the
152-160 Mc band, and 40 K¢ chan-
nel widths in the 25-50 Mc¢ band.
These standards will be accepted in
this initial discussion of the require-
ments for adjacent channel operation
in the same area.

Fig. 2 is a recapitaulation, in the
sense that it illustrates the trend in
i-f selectivity requirements, as out-
lined above. Our requirements have
changed from a nominal =80 K¢
bandwidth at 85 db down to the pres-
ent standards for full adjacent chan-
nel operation in the same area of
=20 K¢ bandwidth at 100 db down
for 40 K¢ bandwidth operation in
the 25-50 McC band, We may antici-
pate the requirement for 100 db at-
tenuation at =10 K¢ when the chan-
nels are split in two. In the 152-162
Mc band, where the channel width is
60 Kc, the adjacent channel same-
area operation standards call for 100
db attenuation at =30 K¢, or at each
edge of the channel. Field tests have
showu that with the standards indi-
cated, satisfactory adjacent channel
operation may be achieved with in-
terference limited to a tolerable
level, at locaticns within less than
a block of opposing 250 Watt sta-
tions on adjacent channels.

To attain the high order of i-f
selectivity required for adjacent
channel same-area operation, it was

Re-
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felt that the conventional i-f design
technique should be abandoned. The
addition of more and more i-f coils
would achieve the necessary skirt at-
tenuation, but unless over-coupling
methods were used, the bandwidth at
the nose, or at the 6 db attenuation
point, would become needle-sharp and
thus limit the practicable modula-
tion deviation and increase the prob-
lem of controlling drift in crystal os-
cillator and in circuits under nor-
mally encountered conditions of wide
temperature variations. It was an en-
gineering decision also, that the in-
crease of adjustable 1-f coils in-
creased the vulnerability of the sys-
tem to maintenance problems and to
aging and to selectivity degradation.
1t was, therefore, decided that the
i-f selectivity determining element of
the receiver should be a temperature
compensated, sealed passive network,
free from all adjustment and serv-
icing problems. The decision was
also made that the band-pass char-
acteristics of this filter at 6 db down
should be such as to accept the full
FCC instantaneous modulation devia-
tion standard of =15 Xc. All of these
considerations led to the conclusion
that the filter should be a modified
form of constant-K design with M-
derived matching sections. While
such filters are well known in the
art, their use has been confined
largely to the audio end of the spec-
trum and there has been no known
commercial application, of such filter
design to receiver i-f systems. As
every engineer might readily antici-

37


www.americanradiohistory.com

COMMUNICATION EQUIPMENT

pate, the first research receiver pro-
totype made use of a filter nearly as
large and as costly as the balance of
the receiver structure. Field tests,
however, proved that the basic ap-
proach was correct and that the high
level of adjacent channel attenuation
was most effective in controlling in-
terference from opposing adjacent
channel stations. A long, disciplined
developmental program yielded a fil-
ter sealed in polyester resin, fully
temperature compensated over the
range of —20 to +100°C, with the
size and cost within commercially
tolerable limits.

Fig. 1 shows the charactertistics of
this filter. You will note that while
the filter provides the attenuation
of 100 db at the edge of the channel,
or at +30 Xc, the proposed RTMA
Proposed Standards for adjacent
channel operation provide only 80
db attenuation at =60 Kc, or at the
center of the adjacent channel,
rather than 100 db at the edge of the
channel. Such attenuation standards
are inadequate for adjacent channel
operation in the same area.

Fig. 3 shows the physical struec-
ture of the Permakay Filter. The
name “Permakay” is derived from
the fact that the tuning adjustments
are permeability adjustments, and
the filter itself is derived from the
constant-K network.

Fig. 4 shows the Permakay filter
mounted in place on the Sensicon Re-
ceiver strip and Fig. 5 shows the
receiver strip with the filter mounted
in the complete mobile chassis with
the transmitter strip and the power
supply.

The selectivity characteristic of a
slightly medified, lower cost version
of the filter is shown in Fig. 6. This
unit provides 100 db attenuation just
beyond the edge of the channel, but
well within the guard band between
the two channels. Fig. 7 shows this
smaller size filter mounted on the
Uni-Channel Sensicon Receiver strip.

Permakay Filters have been in use
in the field for more than a year, and

I WATT QUTPUT £I0KC DEV. AT 1000 CPS

( Continued)

there has never been a field failure.
The use of the specialized wave filter
art as applied to i-f bandpass de-
termination provides an adequate
technical solution for the problem of
i-f selectivity. Whether the band-
width required be 10 K¢, 20 K¢, or
60 Kc, the construction of practical
filters is well within the known de-
sign limitations. The i-f selectivity
requirement for receiver design is no
longer a limiting factor in channel
utilization.

In the past, where receivers were
used with inadequate i-f selectivity,
serious interference was encountered
in the field, but it was impossible to
isolate the nature of the inferfer-
ence because the broad band-pass
characteristics of the receiver ob-
scured all other possible elements of
the problem. So soon as the i-f se-
lectivity problem was solved, new
sources of interference, and other

Fig. 7: Photograph showing the Uni-chan-
nel Sensicon dispatcher receiver chassis

limitations relative to the adjacent
channel operation problem were ex-
posed. Saturation and desensitizing
of the receiver by strong signals was
one of the first defects noted. Early
in the work, it was discovered that
it was Impracticable to maintain a
high selectivity characteristic where
interspersed amplifier stages pro-
vided the highest possible gain, and

Fig. 8: Effect of a
strong desensitiz-
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Fig, 8: Uni-channel receiver selectivity
constant limiter method. (152-174 MC)

resulted in grid current saturation
on strong signals. With conventional
i-f design as soon as the grids of
the 1-f tubes draw current, the se-
lectivity characteristics of the re-
ceiver change markedly. Further, it
is obvious to any engineer that
strong signals mixing in saturated
grid circuits provide beats which
may occur within the band-pass of
the receiver, and once such beats are
created, no amount of selectivity will
remove the undesired signals. It fol-
lows, therefore, that saturation must
be avoided in a receiver, if the se-
lectivity characteristic is to be pre-
served and if undesired heterodyne
signals are to be eliminated.

Two design factors of basic impor-
tance to the Sensicon receiver design
have been introduced:

1. All gain in the receiver ahead
of the filter must be limited to
the minimum required to pro-
tect the signal-to-noise ratio.

2. AGC must be introduced to con-
trol and limit saturation on
strong adjacent channel sig-
nals.

Here we have the fundamental
Sensicon principles: Gain and selec-
tivity must be separated so that gain
may be introduced after the receiver
selectivity has successfully elimi-
nated the undesired signals. The
gain or sensitivity is controlled to
avoid saturation in any stage, since
intermodulation, or mixing of sig-
nals, will take place in any non-linear
circuit. From these principles, the
name ‘‘Sensicon” 1s derived. The
word Is intended to mean ‘‘constant,
or controlled, sensitivity before the
introduction of the selectivity de-
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termining elements in the receiver”,

Fig. 8 shows the effect of a strong
desensitizing signal on the adjacent
¢hannel. Obviously, with a receiver
of Improper design and poor selec-
tivity, the adjacent channel signal
will take over completely, so soon as
it reaches an amplitude of approxi-
mately twice the on-channel signal.
This curve shows that the degrada-
tion is tolerable even out to an oppos-
ing signal level of 30 or 40 thousand
microvolts on the adjacent channe],
opposing a desired signal of less
than half a microvolt. The major
limiting factor in this case is the
saturation of the grid of the first
mixer. Fig. 9 shows the noise quiet-
ing characteristic of a 25-50 MCc¢
Sensicon receiver.

Intermodulation

So far, we have dealt with selec-
tivity and saturation as primary
problems. When the same-area op-
eration embraces the simultaneous
transmission for more than two sta-
tions in the area, a new and very
important problem is introduced.
This is the problem of r-f or front
end, intermodulation in the receiver.
If a mobile unit is operating in the
immediate neighborhood of a power-
ful adjacent channel base station,
saturation in the r-f or mixer stages
will oceur and a second harmonic of
the adjacent channel frequency will
be produced. The signal from an al-
ternate channel station operating in
the same neighborhood will mix with
the second harmonic of the adjacent
channel signal to produce a beat ex-

actly on the desired signal. Where
the adjacent and alternate stations
are operating from the same geo-
graphical location and strong signals
are received simultaneously from
both stations, the magnitude of the
undesired product of intermodulation
on the desired frequency may be on
the order of 10 mv. for 250-watt in-
stallations. If the desired station is
located some distance from the op-
posing stations and the signal level
is the order of 5 or 10 microvolts, it
is clear that reception will be impos-
sible. Separating the two opposing
stations geographically will reduce
the level of the undesired signal and,
to a large extent, the interference
will be found only in the neighbor-
hood of the adjacent channel station.
In practical field tests, it has been
shown that if the three stations in-
volved are separated in an approxi-
mate triangle from one to three
miles, the interference encountered
will be limited to approximately one
block from the opposing adjacent
channel when gll three stations are
on the air simultaneously. While the
terrain and the effect of building
shielding will alter this pattern from
installation to installation, it may be
said that with suitable attention paid
to systems design and geographical
separation of systems for all systems
operating in the same area, the Sen-
sicon receiver design permits same-
area adjacent channel operation with-
out significant interference. The per-
fect control and elimination of the
front end intermodulation could be
achieved only:

1. By introducing r-f selectivity
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Fig. 9: Noise quieling characteristics

Uni-channel Sensicon receiver (25-50 MC)

to attenuate adjacent and al-
ternate channel stations to pre-
vent front end tube saturation.

2. By designing the r-f and mixer

stages of the receiver so that
the stages would remain linear
over a wide range of high level
signal inputs.

The first solution is impossible
with the present state of the art,
since a large size cavity measuring
approximately 12 x 18 in., will pro-
vide attenuation on the adjacent
channel of no more than a fraction
of a db. The second approach is im-
practicable because transmitter tubes
would be needed as r-f amplifiers and
mixers to provide the linear opera-
tion into the high voltage input
regions. A combination of careful de-
gign of the mixer-r-f stages plus the
introduction of AGC, brings the in-

(Continved on page 66)

‘ Fig. 10: (Left) Intermodulation nuisance and reception in-
terference test. Receiver frequency=—A, A plus 60 EC—=
120 =C. Reference

level is 0.5 microvolt

Fig. 11: (Below) Exploded view of 152-174 MC Sensicon re-
| ceiver showing single-frequency and iwo-frequency RF tuner
decks at left and plug-in Permakay IF wave filters for
adjacent channel and split-channel operation at the right

38


www.americanradiohistory.com

CUES for BROADCASTERS

Practical ways of improving station operafion and efficiency

Edited by John H. Battison

Increasing Remote Cue Level

L, RUSSELL ARTUS, Assistant
Chief Engineer, KELO,
Stoux Falls, S. Dak.

T is often difficult to hear clearly

the cue from the studios when the
remote equipment is set up in a
noisy location—for example in the
judges’ stand at auto races. All of
our remote amplifiers are RCA type
OP-6 and it was found that the cue
level was reduced about 14 VU when
the amplifier power was turned on.

Cue audio is fed into the output
transformer as well as the ‘phones.
The negative feedback loop then
feeds the cathode of the second am-
plifier stage. The cue is amplified
by the second and third stages, and
returned to the output transformer
180° out of phase, thus giving the
14 VU drop in level at the ’phones.
The setting of the volume control
pad has no effect on this gain re-
duction.

Several circuits were tried to re-
insert the 14 VU cost, the one illus-
trated worked best, All that is need-
ed is a good push-button switch,
(normally open), and about eight
inches of wire. The push-button is
installed on the OP-6 panel and con-
nected between ground and the “top”
of R 12, (grid of the third stage
1620).

This arrangement is simple to
connect, does not produce clicks, has
no de voltage across the push-button,
and the cue level jumps 14 VU when
the button is pushed. It is also use-
ful as a “push to listen” button when
talking over the line to the control
room.

Thig cirveuit is not limited to use

S———

$%% FOR YOUR IDEAS

Readers are invited te contribute
their own suggestions which should be
short and include photographs or rough
sketches. Typewritten, double - spaced
text is preferred. Our usual rates will

be paid for material used.

in the RCA OP-6. It can be used to
advantage in any remote amplifier
which uses negative feedback around
the stages following the volume con-
trol. The photograph shows the lo-
cation of the push-button on the
OP-6 panel.

A Patchcord Rack

By HERBERT G. EDISON Jr., Chief
Engineer, Radio Station WIS,
Columbia, S. C.

ATCHCORDS are something that

every radio station owns but of
which seeming few take proper care.
The usual position of the patchcord
is hanging at its mid-point over the
back door handle of the speech rack
or over a nail in a nearby wall. This
rough treatment allows the plugs to
bang together thus chipping them,
and loosing screws therein. The
hanging tends to damage the cloth
covering and breaks the finely twist-
ed wires inside. Besides this, the
arrangement is far from neat and
is purely makeshift.

A 34 in. thick wooden board, hav-
ing a width of 8 in. is rounded on
each front edge, sanded and painted
to match the wall where it will be
placed. Into this wood are drilled

Modification to RCA OP-68 Remote Amplifier to raige cue level without switch clicks
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two 14 in. holes for each rack section
desired. The holes are spaced slight-
ly greater than the diameter of the
cord which is to be used. The racks
are made from ¥4 in. welding rods,
eight in. long and rounded smoothly
on the exposed ends. These rods are
chrome plated and pressed tightly
into the holes by using a block of

Patchwork rack made from welding rods

soft wood and hammer, (making cer-
tain that they remain parallel
throughout their entire length). Each
section accommodates 12 patcheords.

"Off the Air" Monitoring Tuner
HUGH G. CHASTAIN, Chief Engi-
neer, WULA, Eufaule, Alabuma

F the studios and transmitter are

at the same location, this easily
constructed tuner will prove worth-
while. 1t can be used for control
room monitoring or for feeding “Off
the Air” audio to speakers in stu-
dios or reception rooms. When it is
used close to the transmitter a short
length of antenna wire will provide
plenty of pickup.

At WULA a short piece of No. 10
wire was mounted on stand off in-
sulators on the side of an audio rack
cabinet. It provided plenty of high
quality audio to feed an amplifier
with a 500 ohm input. The power
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Simple high quality “off-air”" audie station monitor

for the tuner may be obtained from
the amplifier it is used with, or from
the power supply for the control con-
sole. The current drain is only 10
or 15 Mils. for the plate supply and
.15 amps for the filament supply.
The output transformer used is a
U.T.C. #A 24. However, others (such
as U.T.C.—#0-9, or other similar
type that may be on hand) may be
used, with good results.

Parabolic Microphone

GEORGE A. DODGE, Chief Engi-
neer, WFOX, Milwaukee 2, Wis,

A useful and handy gadget to have
around the station is a parabolic mi-
crophone. It can be put to good ad-
vantage at outdoor remotes where a
field termination is unobtainable and
eliminates handling lengthy and
cumbersome cable,

However, a true parabolic requires
considerable thought and design:
also it is expensive to spin. This
writer spled the wife’s bathroom
spot electric heater and smuggled it
down to the station. A W.E. 633
mike was connected to a bracket and
anchored 1o the front of the bowl of
the heater. After various tests to lo-
cate the focal point, a surprisingly
high gain was obtained. (Test tone
at 400 to 2000 cps was used.) The
response was good. When first tried
out at a football game, band pick-ups
and various cheers from the far side
of the field were quite satisfactory.

Right: A sync con-
venience interlock
for the TA-3B and
TA-3C amplifier

SYNC INPUT
SA NO.3

REMOTE SYNC
INSERTION
INTERLOCK

o)
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POWER
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% NOTE !~ USE TEE CONNECTORS AT SYNG.INPUT
TO EXTENO CABLE .
REMOVE 75 OMM TERMINATION ON ALL
BUT LAST §a,
AD0 SPDT SWITCH

82K RESISTOR,
WE 51 8 EXTERNAL

WIRING.

Sync Convenience Inferlock

C. J. AUDITORE, Fuaciities Engi-
neer, WOR-TV, New York City

HE stabilizing amplifier is em-

ployed throughout the video sys-
tem to restore sub-standard sync
pulses, control the sync to picture ra-
tio, provide the specified peak to peak
voltage output signal, remove hum
and transient disturbances, and in
gome cases to mix local sync to pro-
duce a composite video output.

In the usual installation, the pic-
ture inputs and outputs to the SA
are located on the jack panel where
they may be conveniently rearranged.
Local sync is terminated at the SA
Syne Input divectly, and is only pro-
vided at those SA’s handling non-
composite video inputs. This makes
the problem of substituting one SA
for another complicated when some
SA’s are provided with sync input
signals and others are not.

A svnc interlock circuit has been
provided in the RCA stabilizing am-
plifiers fo1 controlling sync inser-
tion remotely at switching consoles
where both non-composite, and com-
posite, video signals are available for
programming. A simple parallel ex-

Parabolic reflector microphone improvised from obsolete spot electric heater
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tension of this circuit will make sync
insertion available at all SA’s at the
flip of a switch, at the same time
simplifying the emergency patching
procedure. This involves the use of
a bridging sync line to feed a string
of three to four SA’s from one sync
source, and a suitable located toggle
switch and neon indicator lamp for
each SA. The necessary modification
is shown in the accompanying dia-
gram. The sync convenience switch
may be incorporated on the SA chas-
sis if desired.

Scripf Rack

WILLIAM AHLES, Engineer,
WERX, Faston, Pa.

Construc-
tion details are given in illustration below.

Cure for off-mike announcers.

S$TRAP METAL OR STRAIGHTENED 2" PIPE CLAMP
WITH ONE HOLE ENLARGEQ TO ! ANC BENT TO FiT

Y4 PLYWOOD LACOUERED TO
. MATGH MIKE COLOR

L~ SHELF AT LEAST 1" WigE (PROVIDES FOR
16" NEWGAST DR SEVERAL SHEETS
- COMM, COPY. )

STANDOFF INSULATOR FOR 300 .0t TwWIN LEAD
SHAFT APPROX. 87 LONG ORIFIGE SLIGHTLY
ENLARGED.
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Convenient Methods for

How the variables in Richardson’s equation may be determined through

By H. F. IVEY and C. L. SHACKELFORD,

Lamp Division, Westinghouse Electric Corp., Bloomfield, N. J.

HE thermionic electron emission

from various materials is gen-
erally represented by the Richardson
equation:

-¥/7

e-e¢fKT= AT%e n

J = AT
where J ig the current density, T
the absolute temperature, A the
emission constant,  the work func-
tion, ¢ the electronic charge, and k
is Boltzmann’s gas constant. The
quantity b, the “temperature equiva-
lent of the work function”, is given
by b=11,605 O

It is frequently necessary to de-
termine one of the four quantities
J, A, @ (or b), and T in terms of
known values for the other three.
This calculation can, in general, be
easily performed from Richardson’s
equation, but proves laborious and
time-consuming if a large number of
such determinations are required. An
additional complication arises if it
is desired to calculate the tempera-
ture at which a given emission will
be obtained from a certain emitter.
In this case, the presence of the
quantity T both in and outside the
exponential factor in equation (1)
makes it impossible to solve the

Fig. 1: Plot of Richardson's equations

equation explicitly for T. The gen-
eral procedure in this case has been
that of repeated trials and interpola-
tion.

The purpose of this discussion is
to present four simple and rapid
methods of making calculations of
this type. The first of these is alge-
braic and involves a reduction of
Richardson’s equation to a simpler
form. Two of the methods are graph-
ical in nature, while the fourth con-
sists of a nomographic solution.

Since the difficulty in solving
Richardson’s equation for the tem-
perature T arises from the presence
of the T? term, it is more convenient
to work with the simplified expres-
sion:

J= Aoe_b"”

(2

Although equations (1) and (2) can-
not be made to agree over a wide
temperature range, it can easily be
shown that they will give the same
values of J and of dJ/dT at an arhi-
trary temperature T, if the quanti-
ties b, and A, satisfy the relations:

b= b * 2T, (3)
Aoz A (eTg)" w

The simplified emission equation
(2) can easily be solved for the tem-
perature

Te by

©oIn (Kf4) )

where the symbol in In indicates
natural logarithms. This solution is
not exact, however, because b, and A,
are both functions of the tempera-
ture T, assumed for fitting purposes
above, or substituting equations (3)
and (4) in (5),

- 11605 ¢ + 2To

. 2+ 2.3 [2 leg T, - Tog (JA]

For an exact solution, T and T, must
therefore coincide. The following
procedure of successive approxima-
tions is thus suggested:

1. guess at a value for T,

2. with this value of T, and the
known constants, solve equa-
tion (6) for T,

3. substitute this better ap-
proximation for T in place
of T, and solve again,

4. repeat the process until a
limiting value of T is ob-
tained.

In practice, however, it will be
found that the long series of ap-
proximations described above will
not be necessary. Since b, and log
A, do not vary rapidly with T,, the

Fig. 2: Chart for calculation of temperature
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Thermionic Emission Caleulations

algebraic simplification, use of graphs, or use of nomograph
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Fig. 3: Nomographic solution of Richardson’'s equation permits easiest and most rapid means of obtaining any of four variables

desired value of T will be found
after, at most, two successive solu-
tions of equation (6). To illustrate
the small effect of the assumed T,
on the value of T, (the value ob-
tained after the first solution of
equation 6), Table I has been pre-
pared. Here two cases, one typical
of a tungsten emitter and the other
of an oxide-coated cathode, have been
used. It is seen that an error of sev-
eral hundred degrees in T, will pro-
duce an error of only a few degrees
in T. The calculation of the desired
temperature by this method will
therefore be quick and straightfor-
ward. If T is known and it is de-
sired to calculate one of the other
quantities, however, Richardson’s T2
equation will generally be preferable
to the simplified form (2).

TELE-TECH + February, 1951

Graphical means also offer a con-
venient method for obtaining values
of the various variables in Richard-
son’s equation. The size of the plots
which would be required to obtain
high accuracy (say 1° out of 2000°)
limits their application to less criti-
cal situations, but where the accu-
racy is acceptable, their use is very
casy and rapid, The first approxi-
mation to the temperature, T,, used
above in the analytical method can
be found by the graphical methods
so that equation (6) need be solved
only once.

One graphical method is illus-
trated in Fig. 1. Here values of log
(J/A) as calculated from Richard-
son’s equation have been plotted as
a function of the temperature, with
various values of the work function,

www americanradiohistorv com

J, as a parameter. The procedure
for determining any one of the four
variables, J, A, @, or T if the other
three are known is obvious. The ac-
curacy 1s not very great because of
the scale used in plotting, and also
because of the mecessity for inter-
polating between the curves for vari-
ous values of &,

An additional graphical method
which is capable of greater accuracy,
although not as easy to use, has also
been devised. This method is par-
ticularly useful for calculating the
temperature. Richardson’s equation
can be rewritten:

Logih= 2 log T~ {D.43uy3) ﬁf@ (7}
2T logJ _ T log (J/IH
or 037 5037 @ )
(Continued on page 68)
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By B. W. SOUTHWELL,
Engineer. National Broadcasting Co.,
Dixon, Calif.

ELEVISION interconnection be-

tween Los Angeles and San Fran-
cisco has been made possible by a
microwave relay system operated by
the Pacific Telephone and Telegraph
Co. The new California system con-
gists of eight vrepeater stations
erecled on mountain tops running
along the west side of the inland
valleys. These repeater stations pick
up the microwave beams, amplify
them and retransmit them to the
next station in line of sight. Ter-
minating stations are located at the
headquarters building in San Fran-
cisco and on a telephene building in
Los Angeles.

Stretching southward the repeater
stations shown in Fig. 1, are located
on Mount Diablo, Mt, Oso, Panoche

44
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Route of the Los Angeles-San Francisco relay uses mountain tops to obtain maximum line of sight between stations

Los Angeles to dan

Eight repeater stations provide path for television
and rolling counfryside; unattended relays report

Hill, Joaquin Ridge, Pyramid Hills,
Temblor Range, Mt. Tehacapi and
Oat Mountain. The system consists
of two channels, one permanently
orientated south to north. The other
is reversible. It will be used initially
for television and later for both tele-
vision and long distance messages.
While several hundred telephone calls
can take place over the facilities
simultaneously, only one television
program can be transmitted on a
channel at one time.

The California system, known as
the TD2 system, operates in the
super high frequency band between
3700 MC and 4200 MC, and without
the use of high power can he made
sufficiently directive to operate on a
point-to-point, radio relay basis. Six
channels in each direction of trans-
mission are provided. The 500 MC
bandwidth is divided into 12 chan-
nels; each 20 MC wide with a sepa-
ration of 20 MC from adjacent chan-
nels. Alternate channels are used
for transmission in each direction.

www americanradiohistorv com

Channels transmitting in the same
direction are therefore spaced 80 MC
apart.

In the TD2 system, frequency mod-
ulation at the radio terminals is used
to convert signals at video frequency
to an i-f of 70 MC. Fig. 2 shows the
general arrangement of terminals,
repeaters, and frequency utilization.

Power Supplies

Three power supplies are required,
delivering 12 v, 130 v. and 250 v.
The 24-v. power supply for the alarm
circuits, VF amplifiers for the order
circuit, talking battery, rectifier con-
trol ecircuit, ete., is in addition to the
above supplies. These voltages are
obtained from batteries floated on
the line by means of rectifiers oper-
ating from commercial 60-cycle
power. A gas-engine generator fur-
nishes emergency power in case of
a commercial power failure.

The repeater bays in each relay
station, are nine feet tall and de-

TELE-TECH ¢ February, 1951


www.americanradiohistory.com

WAVE GUIDES

TO TOP OF ?
VIDEO TOWERS
INPUTS -

CHaN. |

CHAN.Z
FM.TRANS. RAD.TRANS. i
TERMINALS -4

el

FROM ADOITIONAL H
TERMINALS AND Ba-d 1
TRANSMITTERS. L“gJ
B6- _'r H

OHANNEL BRANCHING FILTERS,

VIOEQ F.M. REC. RADIO | J,.
OUTPUTS TERMINALS REGEIVERS 1

H
TO ADDITIONAL REGEIVERS 4—— -1 ¢
AND TERMINALS =1

TERMINAL STATION

WAVE GUIDES
TO TOP OF
< ‘_‘ L _ _ _TOWERS _ _ _

p+1 RAGIOREC. RAD TRANS-L,
rel o
H i
Ly 1
T, o
l—1—' I-TJ
i ADDITIONAL ]
["i-s recevers -.[7)
i1 AND b
P ..g TRANSMITTERS I"7
Lad

A L-a
* CHANNEL BRANGHING FILTERS/

1

f v

i oig
T

! RADIO RADGI
' TRANSMITTERS RECEIVERS

Ve Ll 1
Lo L_a
in ADDITIONAL \
=1
LoF-- TRANSMITTERS ----1
I T Loa
H AND T
T RECEIVERS e |
Ly Lo
T
Lo ol

REPEATER STATION

MC
4200

"

o ddndess

4100

4000

3900

3800

'IIIITFIFT]H—TI‘—FIIT“!

3700

FREQUENCY UTILIZATION

Fig. 2: General arrangement of terminals, repeaters, and the frequency allocation and bandwidihs used for each operation

Francisco Microwave Relay

and felephone signals over 350 miles of mountainous

operating conditions and warn of imminent trouble

signed for back-to-back mounting
for conserving floor space. These
bays provide for the receiving and
transmitting equipment for one
channel.

A unique alarm and express order
system, see figure 8, has been pro-
vided. The alarm system connects
from unattended and partially at-
tended stations to fully attended sta-
tions. Each alarm center can take
care of as many as six stations, and
is capable of receiving 42 alarm in-
dications from each unattended sta-
tion, and sending 10 remote control
orders to each of these stations. The
alarm circuif employs a distinctive
continuous VF tone. When an alarm
condition occurs at an unattended
point, the tone is interrupted or
pulsed, depending upon whether the
alarm is major or minor. Suitable
audible and visual signals then reg-
ister at the alarm center. Detailed
information is obtained from the
station by the reports from all in-
dividual alarm indications which
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have operated (this information is
transmitted by pulsed voice-frequen-
cy tones causing appropriate lamps
in the indicator bank to light). All
alarm and indication tones are passed
to the alarm center over a two-wire,
one-way, circuit. The remote con-
trol system provides alarm centers
with the means of controlling as
many as 10 circuits at each of 12
unattended stations. Thus, one of
the 10 order circuits directs a sta-
tion to report the condition of all
individual alarms; another starts the
gas-engine generator for a routine
maintenance check: another serves
as a calling-in signal for local order
circuits, ete.

Local Order Cirecuits

All unattended stations are bridge
connected on 4-wire local order cir-
cuits terminating at adjacent main
repeater stations. Main stations
have access to two local order ecir-
cuits, one to the east and one to the
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west. The express order circuit is
used for isolating troubles to par-
ticular main repeater sections, co-
ordination of patches, consultation
between alarm centers and radio con-
trol offices, ete.

The TD2 system is designed to
operate over distances as great as
4000 miles. Its first application will
be for inter-city television networks,
and is based on main routes which
are bridged at high frequency in the
order of 70 MC to supply branch
routes. For purposes of feeding a
program to a local station or spur
route it is not necessary to demodu-
latethe “through” channels. Thevideo
programs to be relayed are fed by
coaxial faeilities to a common switch-
ing point, known as the television op-
erating center. The sound portion of
the television program is not trans-
mitted by the high-frequency re-
lay system, but is relaved by regu-

lar broadcast sound facilities. It is

understood that subsequently the
(Continued on poge 83)
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Resistance and Capacitance

New design approach permits better understanding of operation.

source and load impedance. Use of filters in feedback circuits

By LOUIS G. GITZENDANNER
General Engineering and Consulting
Lab., General Electric Co.,
Schenectady, N. Y.

SOURCEI-V F!LTER ——+| LOAD

Fig. 1: Circuit diagram of twin T filter

Fig. 2: Vecior diagram {for ideal case

Ec,
3

Fig. 3 (Leit): Frequency response of two designs.

ENERALLY one thinks of in-

ductances and capacitances when
filters are mentioned, but the twin
T filter utilizes only three resistances
and three capacitances and provides
the communication engineer with a
very useful and versatile tool. It has
been used in one equipment both as
an Iinfinite rejection filter and also
as.a phase correction network. Ar-
ticles describing its use in band pass
circuits have been published:. The
relative merits of R-C versus L-C
filters may he debated, but especially
at lew frequency the absence of in-
ductances may be an important fac-
tor. The analysis or design of the
R-C twin T filter is generally based
on a purely mathematical solution
of conditions for infinite rejection,
or on an impedance concept such as
is used for L-C filter design. A some-
what different approach to analysis
and design has proved valuable in
that it gives a much better physical
concept of the operation of the cir-
cuit useful in applying, designing or
adjusting filters in test.

The conventional double T circuit
diagram is shown in Fig., 1B. The
same circuit redrawn with an H con-
figuration is shown In Fig. 1A and
will be preferred for obtaining a
physical picture of the circuit’s be-
havior.

To simplify the explanation, let us
make use of some simplifying ap-
proximations whose effects will be
discussed later. Specifically, let us
assume the source impedance, z, is
zero and momentarily remove com-
ponents R, and C,. All that is left
are two simple circuits each having a
resistor and capacitor in series. With

the input voltage constant and the
frequency variable, the vectors rep-
resenting the voltages across C, and
R, move in semicircles as shown in
Fig. 2. If the time constants of
these two circuits are made the same
then the ends, a and b, of the volt-
age vectors mentioned will be dia-
metrically opposed. Now, if the im-
pedance of R, and C, are very high
compared to the other circuit com-
ponents and if the load impedance,
Z, 18 considered infinite or is dis-
connected, then R, and C; may be
reconnected without upsetting the
voltage at points a and b. It may be
seen then that the voltage applied
across R; and C; is of constant mag-
nitude but rotates clockwise in phase
through 180° as frequency varies
from zero to infinite. Point ¢ moves
in a semicircle relative to a-b as a
diameter. As a consequence it moves
360° clockwise around the circle as
frequency increases from zero to in-
finite. The voltage between point c
and ground is the circuit’s output
voltage.

At some intermediate frequency
point ¢ will pass through the origin
and the circuit will have infinite
rejection, i.e,, zero output regardless
of input.

If we deviate from the assump-
tions made, the locus of points a, b,
and ¢ in particular, will not in gen-
eral follow the circle of Fig. 2 and
point ¢ may pass to the left or right
of the origin instead of through it.
If it passes to the right of the ori-
gin, for a frequency band near the
supposed rejection frequency, phase
will shift in a leading direction as
frequency is increased which effect

Fig. 4: Frequency response for a symmetrical and unsymmetrical design
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Twin-T Filter Analysis

Specific formula developed for conditions of equal and unequal

to sharpen rejection or to form band-pass discussed

may be utilized to compensate for
lagging phase shift in other circuits.

Regardless of how the circuit is
set up and regardless of its intended
use, the H configuration associated
with the diagram in Fig. 2 will prove
valuable in clearly understanding the
circuit’s operation.

General Theory

It should be apparent that aside
from the numerous designs of non-
rejection filters, there are also nu-
merous designs of rejection filters
possible. The latter may be studied
by writing the general loop equations
and solving for conditions for re-
jection. The results are

1 | |
AR, = [ —— 4 J ................. [}
3wt (n1001 w,Cy

BN
“’ocZ

It should be noted that the con-
ditions for infinite rejection do not
involve either source or load im-
pedance, though obviously both must
be considered in the filter design.

It is convenient to substitute T,
a time constant, for RC. Then for
equations (1) and (2) it may be
shown that if a null is reached

and R (K, +R.)) = _—
217 3 C
@ty

T, > w"z T3> T2 ......................... (3)
Appreciation of the inequalities
expressed in equation (8) may aid in
design
A condition often imposed is that
the filter be symmetrical in which

case

and the six filter components are
given by:

R,=R;=2 (0,C,)2/Ry. .. (B)
and
Co=0Cy=2/(w,R))*C,.... (6)

In fact, many authors place the
additional restriction that R, —=1,2
R, in which case

- . _ | | 2
Rl,: Ra = ?RZ‘ZE; =E = wl, {7}
While equations (5) and (6), or
equation (7) yleld infinite rejection
filters, there is little reason to be-
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lieve that they are the hest for all
cases. In all, eight impedances are
involved so eight assumptions or
equations will be needed to uniquely
define them all and the proper choice
of conditions to fix the parameters
depends on the application.

One application of rejection filter
is insertion between matched im-
pedances, which we shall assume to
be resistive and specified. It is rea-
sonable to make the filter symmetri-
cal, thus two more parameters are
fixed. The equations for a null fix
two more leaving only two arbitrary
conditions or parameters. The ratio
of output to input for above or be-
low rejection frequency are indica-
tive of the outputs possible and are
ugeful quantities. Hence, let us spe-
cify by A, the ratio of output to in-
put wvoltage at zero frequency and
by A, the same ratio at infinite fre-
quency.

Items that may be arbitrarily spec-
ified are then Z, A,, and A,, as well
as the rejection frequency o, In
terms of these four quantities it may
be shown that the filter components
should be

{
Ry = Ry = D
| a Z(ZAO l) (8)
A, A
o 0o
Ry 5 2R ittt
2 VT2 (k2 A0 o)
~1f2
C o=, = Ao As Ao (1o}
R N T T O ’
A, A
€, =80, ——
1= 2 (A + Agp)

Since negative resistances are not
permissible, we can see from equa-
tion (9) that (A, + A,) =1/2

The point of significance is that
the sum of the outputs well above
and well below rejection frequency
cannot exceed half the input voltage.
Thug, for example, while A,, is ar-
bitrary and in a given instance we
may wish it to be as high as pos-
sible it cannot possibly exceed 0.5
and if set at 0.45, A, cannot exceed
0.05.

The ratio of output to input has
been plotted on Fig. 3 versus the
ratio frequency to rejection fre-
quency for the nearly balanced con-
dition A, =0.24 and A,, = 0.25, and
for the unbalanced condition where
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Fig. 5: Diagram showing the locii of
output vector ifor several values of a

A,=10.04 and A,, = 0.45.

The filterr components for these
conditions, rejection at 60 cycles, and
10,000 ohm source impedance are:

Compon- A, =.04 A, =.24
ent A, = .45 A,,=.25
R, 115,000 ohms 10,800 ohms
R, 207,000 “ 64,800
R, 115,000 ¢ 10,800
C, .0875 wf 1.7 uf
C, .0122 “ 072 v
C, .0122 # 17 “
Z 10,000 ohms 10,000 ohms
Z 10,000 " 10,000 “

The unbalanced filter, it may be
noted on Fig. 8, has the higher out-
put at o >14 0, and also has a
slower rate of rise near rejection
making adjustment somewhat Iless
critical. For some cases both fea-
tures may be desirable.

A condition commonly encoun-
tered in electronic circuitg is that
in which a filter is driven by the
plate circuit of one stage of an am-
plifier and drives the grid of the next
stage, a considerably higher imped-
ance. Kquations such as equations
(5) and (6), or (7), are commonly
used and yield a workable filter, But,
by taking advantage of the imped-
ance conditions prevailing a filter
just twice as sharp may be obtained
using different equations to design
the filter. These equationg are hased
on an assunied resistive source im-
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TWIN-T FILTER ANALYSIS (Continued)
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Fig. 6: (Left) Effect of a on output. Fig. 7: (Right) Curves showing the effect of loop gain on frequency response

pedance z, an assumed resistive load
impedance Z, the conditions for re-
jection, and conditions which will
distribute the mismatch between
source and load throughout the cir-
cuit. By distributing the mismatch,
each section of the circuit is best
able to stand the loading effect of
the next section and the ideal con-
dition, as given in Fig. 2, is most
nearly approached.

For convenience let the ratio of
source impedance to output imped-
ance, z/Z, be represented by «. In
aceordance with the assumptions
stated above, the circuit parameters
may be found to be given by:

2=Za (12)
Ry =Zo®5 oo (13)
Ry =ZaV® ..o (14)
R, = (R, R)/(R, + R,) (15)
Cp=1/w, Ry oo (16)
Co=1/w, Ry oo .. (17)
C,=1/0,R, =C, + C, (18)

It is of interest to note that if one
writes the general expression for
ratio of output/input voltage and
substitutes the value o« =0, the
formula reduces to the equation of
the circle shown in Fig. 2 as the
locus of the output vector. Thus, for
2 =0, the design yields the filter
described previously and shown in
Fig. 2.

A plot of output voltage versus
frequency is shown on Fig. 4, Carve

A for a filter designed for and ap-
plied to a condition of zero source
impedance and infinite load imped-
ance. Curve B shows the voltage
plot for a filter designed to be used
with matched source and load, but
applied to the same terminal con-
dition. It can be seen that near re-
jection Curve A is just twice as
sharp as Curve B. The need for us-
ing proper design formulas is appar-
ent if sharp rejection is wanted.

While much of the above discus-
sion has been relative to the condi-
tion o equal zero, the results for
other values of o are somewhat simi-
lar as shown by Fig. 5 and 6.

For the condition « equal one the
circuit values as given by equations
(12) through (18) yield the often
used symmetrical filter in which the
impedances to ground are made half
the impedance of the elements in
the cross bar of the two T's. In-
deed, since « equal one infers a
symmetrical condition this result is
somewhat to be expected.

The ratios A, and A_, of output
to input voltage at zero and infinite
frequency respectively may be of in-
terest. For designs based on equa-
tions (12) through (18) they are
given by:

Ay=1/(0 + a2 + a2 + 1) (19)
Ay =1/(a+ 2 a3 + 24¥/% + 1)
(20)

Fig. 8: Rejection filter with feedback

While R-C filters are of cousidera-
able importance by themselves, their
use is greatly enhanced when they
are used in amplifiers employing
feedback. By putting a filter in the
output circuit of an amplifier and
feeding part of the output back to
the input, a very sharp rejection
filter may be obtained. This ecir-
cuit cannot, in general, give perfect
rejection since the feedback path per-
mits input signal to be fed to the
output through R,. If a cathode fol-
lower is used in the feedback loop, as
shown in Fig. 8, this may be avoided.

Numerous other cirecuit arrange-
ments are possible too.
Fig. 9 shows an arrangement

which can be used as a band pass
filter.

By using a rejection filter and add-
ing shunt capacitance to the output
to cut off high frequencies an excel-
lent low pass filter may be obtained.
Similarly, by using a series capac-
itance in conjunction with a rejec-
tion filter to cut off low frequencies
a high pass filter may be obtained.
By combining the two a flat topped
band pass filter may be obtained.

The theory of operation of such
circuits and hence of design too can
best be understood by going back to
basic feedback theory.

(Continued on page 64)

Fig., 9: Band pass filter
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WASHINGTON
Yews Letten

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

COLOR TV ON “SHELF”—Just as TELE-TECH
has stressed right from the start of the FCC color-
television decision (see our Washington News Letter,
Oct., 1950) that the military electronics-radio procure-
ment requirements and the shortages of vital materials
and metals made the launching of CBS’s color-TV plan
impossible and literally in contravention to the na-
tion’s mobilization, the recent limitation orders of
the National Production Authority on cobalt, copper,
nickel and other short-supply critical metals have made
this forecast entirely accurate. In fact, one NPA offi-
cial cited at the time of the issuance of the complete
control order over cobalt that it put color television
“on the shelf.” The continued urging by CBS that the
National Production Authority give color television
the opportunity to share with black-and-white televi-
sion manufacturers in the extremely small supply of
cobalt for civilian uses appeared to many National
Capital observers as a rather complete disregard of
the present defense preparedness situation.

PRESIDENTIAL BOARD’S REPORT—After a
vear of intensive study by its five outstanding mem-
bers and a highly qualified small staff of experts, the
President’s Communications Policy Board will submit
its long-awaited report and recommendations during
mid-February to President Truman and a major pro-
posal is slated definitely to be the creation of a perma-
nent agency to formulate the Government’s policies
and programs in the field of communications and radio.
Most important of the recommended spheres of author-
ity for the projected permanent Communications
Policy agency will be an assignment for it to become
the coordinator on the division of the spectrum be-
tween government departments and agencies and civil-
ian radio uses.

COORDINATOR OF IRAC, FCC— Frequently
urged by TELE-TECH, the proposed new agency would
act as the coordinator between the Interdepartment
Radio Advisory Committee, the body which decides on
the allocations of frequency channels to government
departments and agencies but which has no policy-
making powers, and the Federal Communications Com-
mission, which makes the frequency assignments to
civilian services such as television, broadcasting, com-
munications and mobile radio. This would mean that

S0

since IRAC’s creation a quarter-century ago there
would be a government body which could review and
reverse when necessary the IRAC decisions on fre-
gquency assignments. The temporary President’s Com-
munications Policy Board is headed by Dr. Irvin
Stewart, President of West Virginia University, and
its members are: President James T. Killian, Jr., of
Massachusetts Institute of Technology; President Lee
DuBridge of California Institute of Technology; Dean
of Engineering William 1., Everett of the University
of Illinois; and David O’Brien, retired Graybar Elec-
tric vice-president and former War Assets Admin-
istrator.

COMPONENTS PLANTS EXPANDED—Expan-
sion of production facilities in component part manu-
facturing companies’ plants is major goal of the
Munitions Board and government defense mobilization
leadership since the bottlenecks for military equipment
output have already appeared or are looming in the
case of several key components. End-equipment manu-
facturers generally are geared for production needs
for military, Munitions Board officials believe. In both
component and end-equipment manufacturing fields,
serious problem is shortage of skilled specialists and
trained manpower. Munitions Board has no idea of
commandeering present radio-television manufactur-
ing plants and will not take any standby World War
II plants out of “mothballs” until full use of present
component and end-equipment manufacturing facilities
is made.

MOBILE RADIO URGED—Portable mobile radio-
communications, particularly walkie-talkies and police
radio systems, were advocated as most valuable
medium of communications for Civil Defense monitor-
ing teams in measuring radiation hazards following
atomnic bomb attacks. Communications links to hospi-
tals and headquarters of local civil defense radiological
defense organizations must be planned in advance and
must be adequate, Federal Civil Defense Administra-
tion advocated in a recent lengthy report on plans for
communities in establishing organizations and health
services to guard against atomic devastations.

ROLAND C. DAVIES
Washington, Editor

Nationul Press Building
Washington, D. C.
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a completetline of

Rectifiers

Small, lightweight a-c to d-c power supply units
for use with cathode-ray tubes, television camera
tubes ond radar indicator scopes, electron micro-
scopes, ond similar jobs. Typical outputs ore 7,
9 and 13 kv. lLow regulation—the 7-kv
illustrated does not exceed 3.5% regulation per
0.1 milliampere load, holds ripple on output volt-
age to less than 1%, Size, only 6" x 6" x 7%;

weight 8 lb.

Pulse Transformers

Pulse transformers for yse with
either hard-tube or line-type modu-
Tators. Available in voltoge ratings of
10 kv or above. These units are ideal
for radar applicatians, stepping up
or down, impedance motching, phase
reversing and plate-current measure-
ments, Alse suitoble for nuclear
physics research work, television and
numerous special applications in and
out of the communicatians fields.

Resonant Reactors
Resonant-charging reactars, accu-
rately designed and constructed for
radar service. Usually required in
ratings of 40 kv and below, 1 ampere
and below and 300 henries and be-
low. Higher ratings are being built,
and can be considered. When re-
quired, small- and medium-size de-
signs can be provided with 3 to 1
range of inductance adjustment.

Filament Transformers

Filament transformers available
with or without tube socket mounted
integral with the high-valtage ter-
minal. Low capacitonce. Ratings to
match any tubes; insulated to prac-
tically any required level.

TELE-TECH +» February. 1951

hermetically
sealed
oil-filled

INlustrated here are typical high-voltage com-
ponents manufactured by General Electric.
They can be built to meet Armed Services
requirements. All are oil-filled and hermetically
sealed —with excellent ability to withstand
mechanical shocks and to operate continu-
ously for long periods in widely varying tem-
peratures. Apparatus Dept., General Electric
Company, Schenectady, N. Y.

Your inquiries will receive prompt attention.
Since these components are usually tailored
to individual jobs, please include with your
inquiry, functional requirements and any phys-
ical limitations. Write to Apparatus Dept.,
42-3284, General Electric Co., Pittsfield, Mass.

GENERAL &8 ELECTRIC

401-63

St
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N E W E Q u ' P M E N T for Designers and Engineers

Panel Instruments

Etched faces extend across the entire
fronts of three new panel meters which
have bheen designed In 4%, 3% and 2%

oG AMELRAERES

in. sizes. Vertical chrome-plated strips
are recessed into the plastic, fluted cov-
ers of these new meters (models 1029,
1027 and 1127). The open scale layouts
provide space for the customer's name,
trademarl, or effective color combina-
tions.—Simpson Electric Co., 5200 West
Kinzie St., Chicago, 1IL.——TELE-TIECH

Audio Oscillator

Model 410-A audio oscillator has a
frequency range of 18 cps to 210 KC in
four decades. This compact unit (4 x
5% X 4 in.} will deliver 10 v. into 10000
ohms, with output constant within 0.5
db over the entire fregquency range.
Distortion at this amplitude is less than
0.39% from 100 cps to 15 XC. and rises
to no more than 0.59% at 30 cps. Source
impedance of the cathode-follower out-
put is 560 ohms. Matching transformer
will be made available to feed low-~im-
pedance balance lines. The total fre-
quency error due-to drift and dial cali-
bration is less than = 29, Qutput con-
trol is logarithmic and is caljbrated ap-
proximately in output voltage—The
Electronic Workshop, 3351 Bleecker St.,
New York 14, N. Y.—TELE-TECH

Aundio Generator

The model 1303-A two-signal audio
generator is designed for supplying the
test signals necessary in the various
methods of measuring Intermodulation

distortion in audio systems. It can also he

used as a general-purpose laboratory
beat-frequency oscillator. The oscillator
will supply any of the following signals:
a single low-dlstortion sinuscidal voltage
adjustable in frequency from 20 cps to 40
KC; two low-distortion sinuspidal volt-
ages, each separately adjustable, one to
20 XC and the other to 10 KC; two low-
distortion sinuscidal voltages, with a
fixed difference in frequency maintained
between the two as the frequeney of one
voltage is varled,—Gencral Radio Co., 275
Massachusetis Ave., Cambridge 39, Mass.
—TELE-TECH
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Oscilloscope

The WO-56A 7-in. oscilloscope has a
wide frequency response, a high de-
flection sensitivity, and_ an excellent
square wave response. Il is portable,
weighing only 381 Ibs. The 11 mv/in.
sensitivity is sufficient to provide large
pictures of small waveforms such as
those produced by microphones, tape-
recorder heads, phototubes, phono pick-
ups, and single stages in TV sets. Hum
pickup is reduced to a minimum by the
use of a shielded input cable and ter-
minal amplifiers which have very low
internal hum and are extremely stable
at maximum gain. The WO-56A will
display square waves over the frequency
range of low “motor-boating” rates up
to 100 XXC. High frequency response is
obtained by the use of frequency-com-
pensated direct-coupled amplifiers wilh-
out peaking coils.—RCA  Vietor Div,
Radio Corporation of Amerien, Camden,
N. J.—TELE TECH

Flexible Conduit

An improved flexible electrical conduit
has been developed which consists of an
inner woven tubing made of longitudinal

Fiverglas yarns, and a spiral wrapping

of metal foil, with an outer braided
jacket of aluminum wire. Conventional
construction makes use of a spiral armor
of interlocked aluminum strip over a
hralded aluminum wire jacket. Using
less metal than the conventional type,
the new conduit is llghter, has greater
flexibility, affords more uniform shield-
ing and provides better resistance to
damage from moisture, flame, oll spray
and fungus.—Nnational Electrie Prodnets
Coxp., Fulton Dlvd., Pittshargh, Pn.
TELE-TECH

Comparaior Bridge Kat

Model 950K R-C-L comparator bridge
kit permits instant, easy and accurate
comparison of any resistance, capaci-
tance or inductance with any comple-
mentary component as a given standard.
It tests every type of resistor over the
.5 to 500 megohm range and every type
of capacitor over the 10 ppf to 5000 uf
range. Tror leakage test and polariza-
tion, a source of variable voltage is in-
corporated with the complete range of 0
to 500 v. This also provides for the pre-
cise measurement of the power factor of
electrolytics from 0 to 80%.—Electronie
Tnstroument Co., Ine, 276 Newport S§t,,
DBrooklym 12, N, Y—TELE-TECH

Tube Base & Sockets

An extremely flexibie 20-pin tube base
with matching socket has been designed
for plug-in unit construction. There is
no molded center boss to break and pins
are strong and stubby and do not bend
or break out. By selecting variations of
pin layout of less than 20 pins, critical
voltages and frequencies can be isolated
and the base ¢an be made non-inter-
changeable so that it will mate only
with the correct socket.—Alden Prod-
uncts Co.,_ 117 North Mnain St,, Brockion,
Mass.—TELE-TECH
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Oscillograph Camera

An oscillograph-record camera has
been developed which provides a com-
plete record of an oscillograph image in

one minute. No darkroom facilities are
required because the camera operates on
the Polaroid-Land process. A sliding
mount makes it possible for the camera
to be positioned so that several traces
can be recorded on a single print, for
side-by-side comparisons. There is also
a bullt-in detent which divides a single
print into one, two, or three separate
exposure areas. An illuminated data
card provides an easy, positive method
of photographically recording informa-
tion on each print.—Allen B. Du Mont
Laboratories, Ine., 1000 Main Ave., Clif-
ton, N. J.—TELE-TTCH.

Network Case

Any three-or four-terminal nétwork
can be made into a convenient plug-in
unit through the use of a Berkshire

Labcase. Originally designed for hous-
ing the Berkshire Labmarker, these
cases are now available for housing

wave filters, wave shaping circuits and
other special or standard circuits. Input
terminals of one unit may be plugged
into the output termlinals of another.
The housing, which is 4-in. long and
13%-in, - in diameter, is made of alumi-
num tubing with serviceable gray ham-
mered-type paint finish. Overall length
is approximately 5% in. OQutput bind-
ing posts may be used with leads hav-
ing single or double banana plugs, spade
tips, or plain wire ends. Input terminals
are banana type with standard 3% -in.
spacing. — Berkshitre Laboratories, 518
T.exington Road, Concord, Mass.—TELE-
TECH

Potentiometer

A 10-turn potentiometer has been de-
veloped (model AJ) with a wire-wound
resistance element 18 in. long, contained

in a case, the diameter of which is enly

3 in. The whole unit occupies no more
panel space than an ordinary copper
penny. The turns of the shaft provide

a regolution more than 12 times that of
a conventional potentiometer of equiva-
lent diameter. Welded tap connections
at almost any point on the coils and
double shaft extensions can be provided.
Model AJ is available from stock and
also in special resistance values from
100 to 50,000 ohms with accuracies of
4= 59 and = .1%. Power rating is 2
watts and net weight is less than an
ounce,—Helipot Corm., 1820 Missoun St.,
South Pasadena, Calif.—TELE-TECH
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The GENERAL INDUSTRIES Co.

There,’.s'fiiterally no end to the merchandising possibilities of all-purpose
- recorders in which this GI Tape-Disc Assembly is used. In
home entertainment units...in straight recorders for professional

men . .. as an aid to overall business efficiency . . .

it has excellent profit potential.

Designed and built to General Industries’ customary high quality
standards, the Model 250 incorporates many novel,
fool-proof operating features. Its cost is amazingly low.

Write foday for a catalog sheet containing a
full description of 2/l the recording and
play-back features of this popular new

% When connected with sﬁim?le amplifier, tape-dxsc recorder assembly.

the Model 250 records on dists...records
on tape . . . records from tape to.disc or™.
disc to tape . . . plays back botb tape.and
discs ... plays 78 R.P.M. records. A cor“n-x._\
plete service manual, included with each 1
unit, contains a suggested amplifier circuit %
and complete amplifier parts list.

Department L ¢ Elyria, Ohio
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Horizontal Quiput and
High Voltuge Transformer

Transformer, c¢oil and core of the
Corona-sealed horizontal cutput and high
voltage transformer are entirely sealed

in a molded plastic form. The high di-
electric strength of the plastic provides
greater protection against corona dis-
charge, and the resultant fire hazavds.
Acoustical radiation is completely re-
duced. When nsed in a §6-70¢ circuit, it
will provide full deflection and up to 14
ltv anode potential.—Square Root Manu-
ficturing  Corp., 901 Nepperhaun Ave.,
Yonkers 3, N. Y—TELL-TECH

Transformer Cans

Tooling on all standard sizes of MIL-
T-27 transformer cans has been com-
pleted and wmany sizes are already in

stoclk, These ecans ¢can be supplied with
or without hrackets, weld studs, blind
inserts, compression-type hermetic seal
bushings and stamped ratings.—Heldor
Metal Produects Corp.,, S5 Academy St.,
Belleville, ¥N. J—TELE-TISCH

Pulse Transformers

ERA pulse transformers {(1006A2,
101A2, 102A2) have heen designed for
circuits requiring low power. General

applications include triggering and count-
ing circuits and hlocliing oscillators.
More specfic uses are for dc isolation,
inversion, pulse shaping and pulse trans-
mission circuits. Type 100A2 can he used
as an interstage coupling ©oF pulse am-
plifiers where no impedance change is
desired. The use of a transtormer climi-
nates the need for an inverting amplifier
stage. Type 101A2 will serve as an out-
put transformer for pulse :mplifier to
match impedance into co-axial transmis-
sion Tine. The 102A2 will match mag-
netic reading head to input of reading
amplifier; for stepping up voltage from
reading head-—Eungineering Rescearceh
Assocviates, Jue., 1902 West Minnehaha
Ave., St. Panl W4, Minn.—TELE-TECH
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Recording Tape

Magneribbon premium sound recording
tape has been added to the line of high
fidelity magnetic tape recorders and ac-
cessories produced and distributed by
the Amplifier Corporation of Amerieca,
Four types of tape are available: red
oxide (medium coercive) paper and plas-
ti¢ base; and black oxide (high coercive)
paper and plastic base, All types are
standard ¥ in. wide 1206-ft. lengths,
wound on non-warping tempered alumi-
num 7-in. diameler metal reels that fit
all standard recorders. Finest dunen-
sionally-stable durable kratt paper and
pre-stretched cellulose acetate plastic
bases are used in their manufacture.
A special coating process Dprovides
smoother, more even oxide dispersion,
which assures lower background noise
withh smooth and guiet movement pas(
magnetic heads, tape guides, rollers and
tensioning devices. The tapes are pre-
cision-slit to close tolerances that are

well within RMA standards.—Amplifler
Corporation of Amerien, 208-28 RBroad-
wity, New York 13, N. Y.~ TELE-TECH

R-F Shift Converier

. Simplicity of operation, precision tun-
ing, highest quality performance, and

simall size are distinguishing character-

istics of the type 207 (model 2) r-f shift
converter. It is a dual channel unit
whichh c¢onverts mark and space tones
into de pulses and drives teleprinters,
tape and other recorders directly. Its
unigue integral 2-in. oscilloscope pro-
videg an accurate tuning pattern for pre-
cise receiver adjustment during initial
setup and while keying. It is capable of
keying speeds up to 600 w.p.m.—North-
ern Radio Co., Tue, 3143 West 22nd St
New York 11, N. V,—TRLE-TECH

Tape Recorder

A fape recarder has boeen
with a range of 15 KC on
tape at 7Y% -in./sec tape speed.

half-track
Its per-

formance is said to egual or exceed the
operational guality of mogt other record-

ers operating at 15-in./sec. on single-
track quarter-in. tape. Known as the
model 400, it includes simultaneous erase,
record and playback and over 132 min-
utes of program material can he re-
corded on a single 10-in. standard veel
A Duilt-in VU meler, three magnelic
heads shielded in a single housing and a
single control switch for fast forward,

fast rewind, and record are also fea-
tured. At T3z ip.s, flutter and wow are
less than eone quarter of 1%. At 15§

ip.s., flutter and wow are less than one-
fifth of 1%. Freguency response is =%
db, 50 cps to 15 KC.—Ampex Xlectric
Corp., San Carlos, Calil.—TELE-TECH
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developed.

Pial Knobs

A pnew series of knobs and dials in

many sizes and calibration markings has
been developed.

Available with or with-

out black phenclic skirts or satin chrome
dials they have heavy brass inserts and
ihiclk walls for additional strength. The
nickel =silver dials with stain etched
chromium are said to provide much bet-
ter visibility than conventional spun fin-
ish.—E&. F, Johnsxon Co., Waseca, Minn.—
TRELX-TECH

Attenuator

The r-f attenualinn network, model
650, is a moderately-priced altenuator,
incorporated in an r-f attenuation box.

It has numerous applications where at-
tenuation of UHK is desired, since it
can be used as an all-purpose laboratory
and test instrument. This unit has a flat
frequency response from de to 225 MC.
Insertion loss is zero over the entire
frenquency range. Resistors are cali-
hrated to an accuracy of £2%. Impe-
dances of 50 or 73 ohms are standard,
and units are available with type N or
BNC connectors. Attenuation is inserted
in the c¢ircuit by means of special push-
button type switches, which are mechan-
ically independent of each other. The
eleetrical network 1is purely resistive,
and ng compensation is required.—Daven
Co., 191 Central Ave., Newark 4, N. J.—
TELE-TIRCH

Crystal Oscillalor

Model 2§
gutput cryvstal-controlled signal
ator suilable as a centralized

crystal oscillator is a high-
gener-
signal

source for spot frequency alignment of
television receivers. tompact In size
it provides a convenient and inexpeénsiy
means of obtaining multiple frequencies
for master distribution of signals. It is
available in the new 40 to 50 MC i-f
range as well as the 4.5 and 20 to 30
MC range—Crest Television Laborato-
ries, 8%4-11 ¥ar Rockaway Blvd.,, Far
Rockawny, N. Y.—TELE-TECH
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Signai Generator

A new microvolt signal generator has
%%e[n developed which covers

all

AM,
TV and mobhile freguencies

in 7

ranges. KKnown as 1model 292X, it has
a double range of 125 KC to 110 MC and
150 to 220 MC, all on fundamentals. Crys-
tal accuracy is available to .00259, for
mobile bands of 30-50 MC and 152-162
MC. Temperature compensation negligible
change in frequency due to output, and
absolute minimum Jleakage are featured.
The 292X provides accurately-controlled
and unmoldulatd output from .2 to 100,-
000 pv. through a 10 to 1 cast aluminum
attenuator. It can also be externally
modulated from 15 cps to 10 XKC.—Hickok
Eleetrical Instrument Co., 106068 Dupont

Ave.,, Cleveland 8, Ohio.—TELE-TECH
Yectorlyzer
Model 201 Vectorlyzer is based on a

new fundamental circuit which permits
unusual speed and accuracy for measur-

b

ing vector relations of alternating volt-
ages. It has a frequency range of 8 cps
to 10 MC through panel binding posts
and 20 KC to 600 XC through probe. In-
put impedance of probe is 2.5 uu f shunted
by % megohm and dielectlric losses. Co-
axial arrangements for matching low
impedance cables are available. Input
impedance of binding posts is 14 pp f
shunted by 100 megohms and dielectric
losses. Accuracy is = 39% through panel
binding posts = 1 db through probe for
phase angle measurements.—Advance
Eleetronics Co., 244 Franklin St., Pater~
son, N, J—TELE-TECH

Portable Oven

Thoroughly field tested, a new port-
able electric oven has been found prac-
ticable for baking enamels, lacquer,
wrinkles and other finishes; for dehy-
drating bobbins, coil forms, paper tub-
ing; and for preheating molds. Fresh
air is drawn in and stale air driven out
through vents by means of a fan driven
by a motor mounted outside the unit. It
is said that no stratification is possible,

56

and the change of air and forced circu-
lation is advantageous for any dehydra-

tion and baking process. Adjustable
damper gives wide range of constant
temperature. Model CR-1 has single

bhase 110 v. motor and can he operated
from any 110 v. outlet. Dimensions are,
29 in. wide, 24 in. deep, and 203% in. high.
Removahle shelf and drip pan are stand-
ard equipment.—Grieve-Henry Co., 1101
Noxth Paulina S8t., Chicago 11—
TELE-TECH

o
22,
Molded Insnlators

Improved performance at all tempera-
tures and positive holding are features

of the new 1400 series of molded insula-
tion miniature terminal lugs, stand-offs

24400

1418 17 la1% 1421 1422

N %%

1425 1424 1427 1428 1430 1433 1433

and feed-throughs. Use of the molded
construction instead of preformed tubu-
lar plastic eliminates internal air gaps
which act as moisture traps. In addi-
tion, the method provides solid mounting
which I8 maintained under all normal
heat and vibration conditions. Stand-off
types are available with either molded
LTSMG31 melamine or molded lype MTS-
Il phenolic to JAN P14 specifications.—
U. S. Engineering Co., 521 Commercial §t.,
Glendale 3, Calif.—TELE-TECH

Amplifiers

4 new line of unitized amplifiers has
been designed in the form of block units
(modular units) that can be asserbled

quickly and simply to form a single,
rigid piece of eguipment. As a result of
the unitized construction, a large variety
of assemblies can be constructed with
the separate units available, For exam-
ple, a phono amplifier might consist of
a unit equalized preamplifier, a unit
power supply and a unit power amplifier.
Addition of a umnit tone-control chassis
providing up to 24 db of bass and treble
boost and cut is readily accomplished.
For use with a radio or TV tuner, a
unit switching chassis can be interposed
between the preamplifier and the main
amplifier to provide selection of the de-
sired dnput. All chassis are a standard
length and width dimensions are integral
multiples of 2% in. Small tie plates
lock units together to form a single
structure for cabinet or rack mounting.
—ModulaR Audio Corp., 1546 Second
Ave., New York 28 N. Y. TELE-TECH
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Phono Pickup

Two additions to the Sonotone line of
Titone phonograph pickups have been
made recently. The “Playal” can be used

wlith three types of needles, With a 3-mil
sapphire needle, it plays 78 rpm record-
ings and a l-mil sapphire needle is used
with a 33 1/3 and 45 rpm discs, All three
speeds can be played with a 2.3-mil trun-
cated osmium needle. Either a diamond
or sapphire needle can be used with the
“Turnover’ model (illustrated) which
plays all three speeds. The ‘‘Turnover”
design provides two needle points; a
1-mil for 331/3 and 45 rpm recordings
and a 3-mil for 78 rpm. The point de-
sired can be placed in position by a lever
control.—Somnotone Corp., Elmsford, N. Y.
— TELE-TECH

Insulator Bushings
Molded Nylon and Styron insulator

bushings are now available for use by
radio and televislon manufacturers.

These new hushings are said to offer
better insulation, and low moisture ab-
sorption. They are easily assembled
and will retain their shape. All sizes
are accurate and wall thickness is con-

stant. They are available in lengths
from 1% to 13/16 in. by 1/32 in. The
overall diameter is .187 to .188 in. and

the dnterior diameter is .126 to .12§ in.
Other sizes are made to order. Write
for samples.—Ameriecan Produets Co,,
1852 North Momore St., Chieago 22, Ill.—

THELE-TECH
Playback Unit
The Audio-Master 51, a portable light-

weight and flexible playback unit, plays
all three phono speeds and all sizes of

m.
component features are the 4~tube high-
galn amplifier, the detachable §-in. loud-
spealier with a 10-ft. cord and the Twist
crystal cartridge fltted with two perma-

records from 7 to 173 Imporiant

nent needles. Recently a special jack
has been implemented into the set for
the use of a microphone so that the unit
is now equipped with a P.A. system,
whose audience capacity is approxi-
mately 500 persons. HEarphones can be
used if desired —Auwudio Master Co. 341
Madison Ave, New York 17, N, Y. —
TELE-TECH
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WAVE
MAKING

—for better
telephone
service

At Bell Telephone Laboratories, radio scientists devised
their latest microwave lens by copying the molecular
action of optical lenses in focusing licht. The result
was a radically new type of lens — the array of metal
strips shown in the illustration. Giant metal strip
lenses are used in the new microwave link for telephoune

and television between New York and Chieago.

The scientists went on to discover that the verv same

BELL

TELE-TECH + February, 1951

TELEPHONE

Waves from the sound source at left are focused by the lens
at center. In Jront of the lens, ¢ moving arm (not shown}
scans the wave field with ¢ tiny microphone and neon lamp.
The microphone picks up sound energy and sends it through
amplifiers to the lamp. The lamp glows brightly where sound
level is high, dims where it is low. This new technigue pictures
accurately the jocusing effect of the lens. Similar lenses
efficiently focus microwaves in radio relay transmission.

type of lens could also focus sound . . . thus help, too, in
the study of sound radiation . . . another field of great
importance to your telephone system.

The study of the basic laws of waves and vibrations
is just another example of research which turns into
practical telephone cquipment at Bell Telephone Lab-
oratories . . . helping to bring you high value for your
telephone dollar.

LABORATORIES

® WORKING CONTINUALLY TO KEEP YOUR TELEPHONE

SERVICE ONE OF TODAY'S GREATEST VALUES

58a
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KETBOOK

Operafing Economy
Lower Inifial Cost
Longer Life

You save from every angle when you buy and use transmitters
employing Eimac tubes. Saving starts with the initial tube cost

. you save again every hour you're on the air because of higher
tube operating efficiency . . . and you save still further by staying
on the air more hours without service shutdown.

Take as an example of Eimac tube economy the rugged
3X2500F3 triode pictured above. Initial cost is $198.00 each,
vet as power amplifiers they will provide 5 kw output per tube . . .
that’s lots of watts per dollar cost. The dependability of this tube
and its high frequency version (type 3X2500A3) has been
proven over many years by thousands of hours of life in AM, FM,
and TV service.

These tubes are the nuclei around which modern transmitter
circuits have been developed and built.

Let us send your engineering staff complete data on the
3X2500F3 and other Eimac tubes for broadcast service. A letter
to us will bring the material by return mail.

249

S — S — F— Follow the Leoders 1o

SEITEL M;CULLOUGH INC W
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Good fast work can oaly be done with the best
materials. Kester Plastic Rosin-Core Solder and
the more active Kester “Resin-Five” Core Solder,
made only from newly mined grade A Tin and
Virgin Lead, are formulated especially for TV,
radio, and electrical work, Kester Solders flow
better ... handle easier . .. faster to use. These two
Solders, which are available in the usual single-
core type, can now also be had in a 3-core form.

KESTER SOLDER COMPANY
4210 Wrightwood Ave., Chicage 39, Il

Newark, N. J. ¢ Brantford, Canada ‘ KES‘I‘ER Y

SOLDER
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www americanradiohistorv com

57


www.americanradiohistory.com

New FCC-CAA Antenna Rules

The FCC has announced the adop-
tion of a new part 17 of the rules and
regulations which deals with, and sets
forth the method of selecting, antenna
sites, In brief any tower of over 500
ft. in height above the ground, irre-
spective of where cited, requires spe-
cial FCC and CAA study before a CP
will be issued. If the tower is to be
more than 170 ft. above the ground
and raises the minimum flying height
for any civil airways, a special study
will also be required., In general the
new rule eases the load on many ap-
plicants since it defines conditions in
which automatic approval of towers
may be obtained without the long and
irritating delays so often encountered
in the past by applicants trying to get
action from both the FCC and the
CAA.

CBS Revolving-Drum
Color TV Receiver

The Columbia Broadeasting System
has dcmonstrated a new 17-in. color
television receiver which produces a
picture on a standard rectangular
tube. The external dimensions of the
receiver are small—about the same
size as a console model. The familiar
dise has been replaced by a drum
which is slightly greater than the
length of the rectangular tube in di-
ameter. Thus, set a little distance back
from the mask opening of the receiver

TELEVISION ENGINEERS DISCUSS ANTENNA PROBLEMS

the color pictures are reproduced as
the nine color segments of the drum
pass successively in front of the tube.
By the use of nine color segments in-
stead of six the rotational speed has
been reduced to 960 RPM which ef-
fects a comsiderable improvement from
the point of view, of noise and me-
chanical vibration.

By enclosing the kinescope inside a
color drum, many of the previous ob-
jections to the field sequential color
TV system has been overcome since it
points the way to enlarging color TV
pictures by using larger tubes with-
out increasing the size of the rotating
element beyond reasonable limits.

In addition to the presentation of
color TV in Philadelphia and New
York, CBS has extended its color
transmissions by means of the coaxial
cable to include Chicago, thus initiat-
ing the first network color TV opera-
tion in daily use.

Magnetic Core Expands

John C. Webb, president of Magnetic
Core Corp., 142 South Highland Ave.,
Ossining, New York, has announced
the completion of the first wing of
a new modern iron powder metallurgy
plant in New Windsor, N. Y. This
corporation has been specializing in
magnetie cores for television, radio and
communications since taking over the
majority of the personnel and most
of the equipment of the Ferrc-Cart
Corp. of America.

5 o G T il

Among the prominent television engineers and consultants attending an RCA sym-
posium dealing with antenna problems in Camden, N. ], recently were: Ralph N.

Harmon, WRS. Washingten; George E. Hagerty, Westinghouse, Washington; Oscar

Reed, Jr.. of Jansky & Bailey, Washington: E. C. Tracy, RCA manager of broadcast
lield sales., Camden; Louis H. Stantz, WNBF, Binghamton; George C, Davis, of George
C. Davis Consultants, and M. M. Garrison, Chambers & Garrison, both of Washington
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The New Windsor plant will spe-
clalize in government contracts and

sub-contracts. Offices and laboratory
are still located in Ossining, N. Y.

Meloy on Electronic
Mobilization Committee

Thomas Meloy, president of Melpar,
Inc., Alexandria, Va., has been ap-
pointed a member of the Munitions
Board Electronic Equipment Industries
Advisory Committee which represents
the radio industry in negotiations on in-
dustry output for the military services.
Melpar, Inc., has its research labora-
tories and plant at 452 Swann Ave,
Alexandria, Va., where it employs 275
people, of whom 100 are engineers, and
also maintains offices at New York
and Dayton. The company specializes
in research and development work for
the Air Force and Navy, and as holder
of a large number of prime contracts is
now expanding its operations.

Coming Events

March 5-9—American Society for Test-
ing Materials, Spring Meeting and
Committee Week, Cincinnati, Ohio.

March 19-22 — IRE Annual Conven-
tion, Hotel Waldorf-Astoria and
Grand Central Palace, New York
City.

April 15-19 — NAB Convention, Hotel
Stevens, Chicago.

April 16-18—Joint Meeling of IRE and
URSI, IRE Professional Group on
Antennas and Wave Propagation,
Spring Meeting, National Bureau of

Standards, Counecticut and Van
Ness Streets, N.W., Washington,
D. C.

April 19-20—Armed Forces Communi-
cations Association, Fifth Annual
Meeting, Drake Hotel, Chicago, Il

April 20-21 — Southwestern IRE Con-
ference, Dallas-Fort Worth Section
and Student Branch, Southern Meth-
odist Univ., Dallas, Texas.

April 30-May 4 — Society of Motion
Picture and Television Engineers,
69th Semi-Annual Convention, Hotel
Statler, N, Y.

June 18-20 — American Society for
Testing Materials, Annual Meeting,
Atlantic City, N. J.

June 25-29 — AIEE Summer Gencral
Meeting, Royal York Hotel, Toronto,
Canada.

August 29.31 — Tth Annual Pacific
Electronic Exhibit, IRE and West
Coast Electronic Manufacturers'
Assn., Civic Auditorium, San Fran-
cisco, Calif.
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THESE LIFE LINES OF AMERICA...
use long life dependable Sylvania Tubes

Progressive railroads everywhere are now
using Sylvania radio tubes for multiple com-
munications systems.

Inengine-caboose-signal-tower networks,
where clear rone and unfailing dependability
are of utmost importance, Sylvania tubes are
winningincreasedacceptance. Thesetubesare
designed, built and tested to take more than
their share of vibration and rough treatment.

Also, their clarity and freedom from inter-
nal noises make them ideal for critical trans-
porration applications . . . in trains, buses,
police cars, taxi cabs.

The Sylvaniaquality rube line is a complete

line. Made in miniature and standard sizes.
Also low-drain battery tubes for efficient,
compact portable sets.

Get new listings

Call your distributor for new listings and
full information. If he cannot serve all your
needs immediately, please be patient. Re-
member, the tube situation is still tight and
your distributor is doing his best to deal
fairly wich all his customers. For further in-
formation address: Sylvania Electric Prod-
ucts Inc., Dept. R-1402, Emporium, Pa.
Sylvania representatives are located in all
foreign countries. Naines on request.

SYLVANIA¥ELECTRIC

RADIO TUBES; TELEYISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
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Swiss System of
Large Screen TV

Great interest has recently been
shown in the FEidophor Theatre Tele-
vision System which was developed by
the late Professor Fischer at the Zu-
rich Polytechnical Institute. Twentieth
Century Fox personnel are reported
to have visited Zurich to inspect it.

Briefly the system consists of a con-
tinuously evacuated cathode ray tube,
with an Eidoplor in place of the nor-
mal fluorescent screen. This forms the
control element, and consists of a very
thin layer of viscous liquid with an
oil base deposited on a thin metallic
element which is transparent to light.
The Eidophor surface is deformed hy

The shifting over to defense work
can cause plenty of headaches. The old
familiar problems of new specifications,

shortages, manpower, equipment, sched-

ules, etc., etc., are approaching us again.

modigtion of
Hine defleciion

screen

We can’t help solve all your problems, but

we probably can save you several aspirins |

when it comes to springs, coils and

wireforms,

What can Lewss offer you? . ..

Extensive, modern facilities and equip-
ment —— experienced design and engi-

neering personnel — skilled production
workers—practical, economical manufac-

turing methods — unusual assistance in Simplified diagram showing connections

selecting the “right” springs for the jOb and layout. Reprinted from SMPTE Jour.
So, when you're ready, take advantage the electrostatic charges produced by
of the experienced help that Lewis Spring t}}e action Qf the scanning beam_ on it.
. . . . Since the light travels via a slit sys-
Engineers can offer — if possible, while tem, or Schlierem Optics this deforma-

tion of the Eidophor controls the light

your PrOdUCts are still in the blue- flux reaching the screen. Projection

print stage. Phone, wire or write — no | light is produced by a standard are.
. i It is necessary to cool and renew
obligation. the FEidophor surface periodically to

prevent accumulation of electrostatic
charges. This necessitates use of a re-
LEWIS SPRING & MANUFA(TUR]NG (0. frigeration unit. Equipment for the
original model filled two rooms; how-
2654 West North Avenue «  Chicago 47, lII. ever it is understood that later equip-
ment is smaller. This would appear to
be a variant of the Supersonic Theater
Television System without the revolv.
ing prismg which provide the horizontal
and vertical scanning, but with added

PRECISION requirements in the form of exhaust
. pump and refrigerator, ete. Other
SPRI NGS methods of producing big screen pic-
: tures are the Paramount Intermediate

"INE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL Film System and the Skiatron System,

Q
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2:

Basic research at RCA Laboratories has led to most of today’s all-electronic television advances.

At e feart of evely #elvision set!

Why show RCA Laboratories inside
your television receiver? Because almost
every advance leading to all-electronic
TV was pioneered by the scientists and
research men of this institution.

The supersensitive image orthicon tele-
vision camera was brought to its present
perfection at RCA Laboratories. The kine-
scope, n these laboratories, became the
mass-produced electron tube on the face of
which you see television pictures. New
sound systems, better microphones —even

<’

TELE-TECH » February. 1951

the phosphors which light your TV screen
—first reached practical perfection here.

Most important of all, the great bulk of
these advances have been made available to
the television industry. If you've ever seen a
television picture, you've seen RCA Labora-
tories at work.

S £ #

See the latest wonders of radio, television, and
electronics at RCA Exhibition Hall, 36 West
49th St., N. Y. Admission is free. Radio Corpo-
ration of America, RCA Building, Radio City,
New York 20, New York,

Through research from RCA Lab-
oratories, today’s RCA Victor tele-
vision receivers are the finest
example of electronic engineering.

RADIO CORPORATION of AMERICA

World Leacer in Radio — First in Television’

www americanradiohistorv com
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One piece drawn

transformer cans with
or without covers

TRANSFORMER CANS

STOCKED IN STANDARD SIZES

We can save you die costs on all stock size transformer cans,
and will make IMMEDIATE DELIVERY. A full range of sizes are
available with or without covers. List of stock sizes and prints
furnished on request.

SPECIAL SHAPES AND SIZES

We are also equipped to fabricate special sizes and shapes (round,
square and rectangular) to your own specifications. Tell us your trans-
former can requirements and we will be glad to submit estimates,

Craft Transformer Cans are } ;':1’\,

drawn in one piece.

MANUFACTURING CO.

3949 W. Schubert Ave., Chicago 47

Sl'aadm Steel Specialists

62

www americanradiohistorv com

PERSONNH

Warren Qestricher, formerly of Western
Electric, has been appointed chief engineer of
Tele-King Corp. Jerry Bresson, formerly
of Emerson Radio & Phonograph Corp., has
been named assistant chief engineer.

Dr. Harry Stockman has been appointed
director of research of the Tobe Deutschmana
Corp, in Norwood, Mass. Prior to his present
position, lte served as consulting engineer to
several industrial firms in the Boston area,
contributing to the development of new de-
vices and weapons on Government contracts.

Thomas G. Banks.
Jr., has been
chosen for the
newly-created post
of director of re-
search and devel-
opment at Gates
Radio Co., Quincy,
Ill. He was form-
erly sales engi-
neering represen-
tative for the com-
pany’'s Oklahoma-
Kansas territories

Austin. Ellmore, formerly director of sales
and engineering with Crescent Industries, Inc,,
Chicago, has jusc been appointed vice presi-
dent in charge of sales and engineering for the
big speaker, record player, wire recorder and
dictation equipment manufactuet.

Robert B. Barnhill has been named
manager of mobile radio sales of the Bendix
Radio Communications Div. of Bendix Avia-
tion Corp., Baltimore, Md. He has been
transferred from rhe corporation’s Chicago
offices where he served as district sales manager.

Howard Riordon, formerly vice president
and controller of Colonial Radio Corp. has been
appointed general manufacturing manager of
the Radio and Television Division of Sylvania
Eleceric Produces, Inc.

F. C. Cahill, supervisor of the receiver sec-
tion at Airborne Instruments Iaboratory, Min-
eola, N. Y., has been named supervising engi-
neet of a combined engineering group to be
known as the Radar Section. The new group,
a combination of the former Receiver and Radar
Sections, now comprises about 40 engineers.

James D. Oglesby has been appointed chief
engineer and production manager of Tel-Q-
Mount Electronics, Inc,, 236-248 Marshal St.,
Paterson, N.j., manufacturer of electron-gun
mounts for television-tube makers.

Carl Wasmansdorff has beern named en-
gineering director of the special apparatus div.,
Hoffman Radio Corp. Los Angeles. H. R.
Shaw has assumed the newly-created post of
director of television and radio engineering.

Walter Sterling has been appointed de-

velopment engineer at Cinema Engineering Co.,

Burbank, Cal.
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ALLEN B. DU MONT

what about color TV?
what are you doing about it?

; Du m&# ]
+ UNIVERSAL
COLOR SCANNER

Operating on the principle of the flying spot scan-
ner, the Du Mont Universal Color Scanner provides
for the Broadcaster, Receiver Manufacturer, Devel-
opment Laboratory - tri-color signals from any
35 mm. 2 x 2” color transparency. Available as out-
puts are an FCC approved field sequential video
color signal and three simultaneous video color
signals wlich may be fed to any external sampling
equipment for experimental work with line or dot

TELE-TECH - February. 1851

A SIGNAL SOURCE FOR ALL
TV COLOR SYSTEMS

sequential systems. Horizontal line frequencies may
be set at 15.75 or 29.16 kc and vertical field rates
at 60 or 144 fields per second (intermediate values
may be specified as desired) . This assures a flexible
equipment embracing both present black and white
standards as well as FCC approved color standards
and adaptable for use with any of the other pres-
ently proposed color systems.

SEND fsh
DETAILED with the I
TECHNICAL . .
LITERATURE in Television

LABORATORIES, INC. » TELEVISION TRANSMITTER DIVISION, CLIFTON, N, J.

www americanradiohistorv com
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Twin-T Filters
(Continued from page 43)

Referring to Fig. 10, the quantity
G (f) is a quantity which is a fune-
tion of frequency and relates the out-
put voltage to the net applied volt-
age, . The net applied voltage, E,
is the sum of the applied voltage E,
and the feedback voltage. The quan-
tity I (£} is a function of frequency
and expresses the relation between
the feedhack voltage and the output
voltage from which it originates.

The relationship between E, and
E, is given by

G ()
- F{f161(F)

For the case where the magnitude
of F (f) G (f) is considerably
greater than 1, the output is ap-
proximately

E,=E (1/F (1)) (22)

while for the case where its magni-
tude is small compared to 1, the out-
put is approximately

(23)

In Fig. 8 G (f) is the product of
the gain of the first stage and the
filter characteristic. A negative sign
is added to account for phase re-
versal between the plate and grid.
The gain of the second stage and the
setting of R, enter into the value of
F (f). For simplicity it will be as-
sumed that the amplifiers are flat
over the frequency range of interest.
The equation for output can be re-
written as

E = LTI S R
D_F(f) I+I[’F(f)G(f) -------------

from which it can he seen that if
F (f) is constant, as inferred by as-
sumptions made, the frequency re-
sponse is a function of the loop gain
F (f) G (f). See Fig. 7.

In Fig 9, the forward transfer
funetion, G (f), is a constant equal
to minus the gain of the tube if we
assume the amplifier to be flat over
the range of interest. The feedback
transfer function is the product of
the filter characteristic and attenua-
tion due to R;. As for the rejection
filter discussed above the frequency
characteristic is a function of loop
gain F (f) G (f).

It is important to note in connee-
tion with any of the feedback cir-
cuits discussed that if the filter is
detuned slightly in such a manner
that the locus of the vector plot of
E,/E; for the filter includes the ori-
gin, an oscillation at “near rejection
frequency’” may be set up since posi-

(Continued on page 71)
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TYPE LR

without line switch

TELE-TECH - February, 13851

TYPE LRD
with 5P 5T line

switch

TYPE LRA-10
with DP 5T line
switch

These sturdy little Stackpole LR type controls handle
higher wartages more dependably than most controls
that are @ good bit larger in size. Less than an inch in
diameter, they’re conservatively rated at .5 watt for use
where voltage across the units does not exceed 350
volts for linear tapers, or for non-linear ones having
a taper of no less than 10¢% of the total resistance at
509 rotation, provided that 225 volts is not exceeded,
Thus there is plenty of wattage capacity for a wide va-
riety of present day uses including maay television
applications. Stackpole LP type controls,slightlylarger,
are rated .6 watt at linear taper if 500 volts is not ex-
ceeded and also at .6 watt if the resistance is not less
than 109, at 509 rotation, provided that 250 volts is
not exceeded.

LR controls are available as concentric shaft duals.

Electronic Components Division:

STACKPOLE CARBON COMPANY

ST. MARYS, PA.

www americanradiohistorv com
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SYACHROS

PRECISION-BUILT BY

ECLIPSE-PIONEER

GUARANTEED ACCURACY TO WITHIN 15
MINUTES ON ALL PRODUCTION UNITS

For more than 17 years Eclipse-Pioneer has been a leader in
the development of high precision synchros for aircraft, marine
and industrial applications. Today, thanks to this long experi-
ence and specialization, Eclipse-Pioneer Autosyn®™ Synchros
give you a guaranteed accuracy of 15 minutes (maximum) on
all individual AY 200 type 400 cycle transmirters, differential
generators, control transformers and resolvers. Furthermore,
this phenomenal accuracy applies to «ll production wnits in this
series. Where special applications are involved, Eclipse-
Pioneer will supply Autosyn Synchros with an even fizer
degree of accuracy. And remember, when you buy from Eclipse-
Pioneer, this high precision is yours at the lowest possible cost.

Look For THE PIONEER mars oF auauty
REG. U.5. PAT. OFF.

Typical Performance Characleristics for one AY-201-3
Autosyn Synchro when transmitting to:

*REB. TRADE MARK BENDIX AVIATION CORPDRATION

One Control Two Control Three Control
Transformer Transformers Transformers

INPUT
Voltage 26-volts, single-phase| 26-volts, single-phase| 26-volts,single-phase
Frequency 400 cycles per second | 400 cycles per second | 400 cycles per second
Current 105 milliamperes 130 milliamperes 155 milliamperes
Power 0.90 watts 1.4 watts 1.9 watts
Impedance 85--j240 ohms 80-1-j180 ohms 77-+j149 ohms

OUTPUT
Voltage max.

(rotor output) | 18.0 volts 15.5 volts 13.3 volts
Voltage at null | 30 millivolts 20 millivolts 20 millivolts
Sensitivity 315 millivoits/degree | 270 millivolts/degree| 230 millivotts/degree
Voltage
phase shift 18.5 degrees 24.5 degrees 28.0 degrees
System accuracy
(max. possible
spread) 0.5 degrees 0.5 degrees 0.5 degrees

Other E-P precision components for servo mechanism and computing equipment:

Servo motors and systems e rate generators e gyros # siabili-
zation equipmant e turbine power supplies e remote indicating-
transmitting systems and special purpose electron tubes.

For detailed information, write to Dept. B
ECLIPSE-PIONEER DIVISION of W_ ﬁ/
o)/
TETERBOROQ, NEW JERSEY AVIATION CORPORATION

Exporl Sales: Bendix Internafional Division, 72 Fifth Avenue, New York 11, N. Y.
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Mobile Communications
(Continued from page 39)

termodulation within control so long
as attention is also paid to the geo-
graphical separation of the stations
working in the same area.

Fig. 10 shows the Sensicon re-
ceiver intermodulation characteris-
tics. Using a reference level of 0.5
of a microvolt, and a permissible in-
terference beat of 10 microvolts on
the desired freguency, as shown by
Curve 1, we see that the adjacent
channel signal must be at least B0
db above the reference level, before
the 10 microvolt interference signal
is produced. Note also that, for a
120 db adjacent channel signal an
alternate channel signal of 20 db
above reference will give the 10
microvolts of interference. On the
other hand, a 20 db adjacent channel
signal would produce no intermodu-
lation interference because it would
not be in the region of non-linear
mixing to produce a second harmonic
which would beat with the alternate
channel station. So long as the ad-
jacent channel signal is held sub-
stantially below the 80 db level, the
only interference produced by an ad-
jacent channel signal would be that
introduced by direct desensitizing,
rather than by intermodulation.
These curves emphasize the neces-
sity for geographical separation of
the opposing station. While the ad-
jacent and alternate channels have
been used as illustrations, it is true
that any pair of stations spaced in
equal frequency steps from the de-
sired station may produce this form
of intermodulation. For example, a
gstation 120 Kc removed may inter-
modulate with a 240 K¢ carrier to
produce the interfering beat.

Fig. 11 illustrates the approach to
sectionalizing in the Sensicon re-
ceiver structure. Both servicing and
manufacturing problems are simpli-
fied by this design. Two r-f decks
are shown to the left, and by substi-
tuting the proper deck and chang-
ing certain coils in the amplifier
structure, it is possible to provide
with a single set of mechanical parts,
a receiver for 25-50 Mc, 72-76 Mc,
or 152-160 McC reception. Two Per-
makay filters are shown in the back-
ground., It is suggested that, while
40 KC is now bandwidth for the 25-
50 Mc band, the time is not far away
when 20 K¢ bandwidth will be re-
quired, and this sectionalizing per-
mits the removal of the 40 Kc filter
and the substitution of the 20 K¢
filter for operation on the split chan-
nel without obsolescense of the equip-
ment. In the 160 Mc band, it is prob-
able that 20 Kc channels will also
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be used and the substitution of the
filter permits the change to the new
standards without substantial ob-
solescence of equipment.

So far, the subject of spurious re-
sponses in the receiver have not been
mentioned. The Sensicon receiver at-
tenuates all responses, spurious re-
sponses and image alike, to 100 db
or better.

I wish to acknowledge the work
of Henry Magnuski, who directed the
Sensicon receiver research program,
of James Clark, who constructed sev-
eral of the experimental prototypes,
of Ben Niederman, who developed
the specialized Permakay Filter, and
of the staff of capable engineers
working under Marion Bond, who
translated a research prototype into
a practical commercial receiver de-
sign.

T'his paper was presented before the TVest

Coast IRE QConvendion in Long Beach, Calif.,
Sept. 1950,

Elecirical Reactance Growth

Three and five-year service pins
were awarded to employees of the
Franklinville and Olean plants of the
Electrical Reactance Corporation at
a banquet held in Olean recently.

In the absence of Charles E.
Krampf, president of the corpora-
tion, General Manager Tom Conway
made the presentations. In his ad-
dress Mr. Conway pointed out the
tremendous growth of the corpora-
tion in the last twelve months. He
reported that while peak employment
at the Franklinville plant never quite
reached a total of 750 people, yet in
the new Olean plant, after having
been in the new building only three
months, employment in this plant
alone has reached a total of 842,
alone has reached 842, with 556 still
employed at Franklinville.

NEW TV CAMERA

Designed ag part of a new camera chain
featuring four basic elements instead of
usual six, this new image orthicon cam-
era has its electrical controls on rear
pane! with turret and fecus control on
the right side. Awkward reaches to front
of camera for aperture changes are elimi-
nated by motor driven iris, remotely con-
trollable. Unit made by General Precision
Labs., Pleansantville, N. Y.

TELE-TECH + February. 1851

Meant for the discriminating designer or buyer who seeks accessories
in keeping with high grade equipment; apart from the too common,
yet in quiet good taste.

Combining new, distinctive styling with unusually sturdy con-
struction, these JOHNSON Knobs and Dials will enhance the appear-
ance of any electronic or electrical control ejuipment. The use of

if twelve flutes eliminates the usual octagonal, bumvoy effect. Although

essentially round, they retain excellent gripping surfaces. The "feel”’
is comfortable, positive, without sharp ribs or edges.

Knobs are molded of black phenolic material. Walls are extra
thick for added strength and all types have heavy brass inserts.
Metal dials are of nickel silver with beautiful chromium plating in
satin etched finish. Visibility of dial readings is unusually good..

ABLE bled
S AVAIL v 1 assemble
MANY STYLES 154" and 2% iit:nar‘nnég\‘ ol plates

i 1 ‘
three sizes, ! /:né  diam., O wand 4 spinner Wit

157 Qe AT {brations,
h phenolic 5-";”:;1(:1/'2' in vafious cali

ith P Q34" an jam. n R
% A DE .
1\1?‘23 5" knob ON SPECIAL OR. mier drives,
] - QTHER TYPES ypes friction d‘sca:"g other varia-
L inter ! £ screws,
) tilies, POINLEL xtra se
in prodUCtllSn qu;\r\d ca\i’braled dials, ©
. rkings af
gpecml mabe Qb‘a”‘ed' - )
tions may
. Spinner Knab with Kneb with
Knob Shalt Kneb Snly CKm[J*Jb Cph?\?c“:Skgl' ot N Chrane Dial Seal
Diam. Diam. Cat. No. al. No. at, No. ia. at. No. iam. cale
28" LY 116-280 116-286 116-281 3" 116-282 4" 0-100 180°
23" 3.7 116-280-3
157 1 116-260 16-261 215 116-262 2347 0-100 180°
12" 17 116-220 116-221 1157 116-222-1 113" 100-0 1807
1" 116-222-2 115" 0.10 270
1% 4 116-222-3 113" 1.7 180°
5, SO $16-222-4 14" On-off 60°
15 K 116-222-5 115" Indicator

Write for illustrated sheet describing these exceptional JOHNSON
Knobs and Dials.

;j()IIlISQDi!¢szmw¢¢¢umwcmzzauﬁb/

WASECA, MINN.

E. F. JOHNSON €O.
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THERMIONIC EMISSION CALCULATIONS

(Continued from page 43)

This transcendental equation can be
interpreted as representing the point
of intersection of the two curves

y = (2T Tog T}/5037 = F(T) {9)
and oy =g 19855 107" log (AT (10)

The first of these equations is a
universal funection of the tempera-
ture. Values of this function have
heen plotted in Fig 2. The second
equation represents a straight line
whose intercept at T=0 is & and
whose slope is (log J/A)/5037. All

that is necessary, therefore, to find
the required solution is to construct
this straight line and read the value
of T at which it intersects the F(T)
plot. The necessary straight line is
best constructed by calculating one
peint from equation (10), using an
arbitrarily assumed value of T and
the known quantities, and connecting
this point with the point (T==0,
y=0). An example of this con-
struction (for example 1 of Table
I) is shown in Fig. 2.

Lasting
Protection
With

Provide YOUR PRODUCT With
The Finest In EYE APPEAL

/ The neat lines, attractive finish, and
rugged construction of a Central built case makes it.a credit to
your product. All Central Carrying Cases, Cabinets, Repair
Kits, and Chests are precision built, complete in Central Stamp-
ing and Manufacturing Company’s own plant.

Central’s Engineering Department
will work direct with your designing engineer to assure the
most practical and attractive metal case for the job.

Write, wire or call direct—include blue prints with written inguiries.

Custom Built

'METAL CASES

SERVING LEADING NAMES IN INDUSTRY —
Experienced in meeting rigid military specifications

Central St

B8
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Fig. 3 presents a nomographic
solution of Richardson’s equation.
This nomograph actually consists of
two separate alignment charts (one
involving A and J and the other @
and T) so related to each other that
the solution of a problem on one
chart can be used as an entering
point on the other. The connection
between the two charts is provided
by the “transfer” line at the right of
the figure. The use of this nomo-
graph is easily understood from the
illustrative problem shown. The
transfer line can be extended if
necessary.

The nomograph (Fig. 3) permits
the easiest and most rapid solution
of Richardson’s equation for any one
of the four variables involved. The
accuracy obtained is limited by the
size of the scales employed in the

TABLE |
Exomples Showing the Inseasi-

tivity of the Algebraic Method
to the Choice of T,

Example 1 Example 2
¢ == 4,52 volts ¢ =1.10 volts
A — 60 amp/emideg? A=1x10-3
J— 6.0 ma/cm? amp/¢m? deg?
J= 1.0 ma‘em?
To Ta To T1
T
1800 2138
1900 | 2137 700 938
2000 2137 §00 934
2100 2136 900 933
2200 2136 1000 933
2300 2137 1100 935
2400 2137 1200 937
2500 2138

figure, and the straight-edge used.

The graphical method of Fig. 1
gives more accurate results, but be-
cause of the necessity of interpola-
tion for values of @ and the fact that
the ratio (J/A) must he calculated
separately, it i1s not as convenient as
the nomograph. Fig. 2 is rather
limited in use as it is intended pri-
marily for calculating the tempera-
ture when the other variables are
given, For this purpose, however, it
i3 more accurate than Fig. 1.

For the highest accuracy, calcu-
lations should be made directly from
Richardson’s equation. If it is de-
sired to calculate the temperature,
the simplified algebraic method pre-
sented here will regult in a saving of
time,

Beam Instruments
Reorganized

Beam Instruments Corp., located in
the Empire State Building, New York
City, has reorganized and elected T,
Robinson-Cox first vice-president and a
director. The company will sell Sterl-
ing Cables products and radio appar-
atus made by the Cossor Co., of Eng-
land and Canada.
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Miniature Pentode
(Continved from page 33}

center tap should be returned to
some point in the power supply which
is 20 to 50 volts positive with respect
to the cathode.

The beneficial effect of this connec-
tjon is based on the fact that the leak-
age current through the heater-cath-
ode insulation inereases only slightly
after a certain value of applied volt-
age is exceeded (Fig. 9). If no bias
is provided, ac heater voltage im-
pressed across the insulation causes
a relatively large ac current. If the
ac heater voltage is superimposed on
a dc bias, it causes ounly relatively
small variations in the fotal current;
i.e., the ac (hum) component will be
small. The use of a center-tapped
heater transformer with heater bias
will reduce the hum on most tubes to
a value of 20 microvolts or less re-
ferred to the grid of the tube.

Minimuam Hum

For amplifier designs in which
hum must be kept to an absolute
minimum, the cathode resistor should
be bypassed in order to minimize
hum due to heater-cathode leakage.
In addition, the heater supply should
be provided with an adjustable ac
ground by means of a low-resistance
potentiometer across the heater wind-
ing. The arm of the potentiometer
should be returned to a dc heater
bias source. This variable heater
ground will permit the capacitive
coupling between the heater and the
grid to be balanced out. In addi-
tion, when the potentiometer is ad-
justed for minimum hum output, a
small hum-bucking signal, either
positive or negative, is fed into the
¢rid to oppose any other minor
sources of hum in the amplifier. Fig.
10 indicates that when these steps
have been taken the median value of
hum is less than 4 microvolts.

Whitehead Metal Warchouse

T. M. Bohen, president of White-
head Metal Products Co., Tnc., has an-
nounced the removal of the Baltimore
metal warehouse to enlarged quarters
at 4300 E. Monument St., Baliimove,
Maryland.

Ozavoff Heads Fidelity Tube

Benjamin Ozaroff hasg been mamed
president of the Fidelity Tube Corp.,
of East Newark, N, J. Mr. Ozaroff, an
industrial engiuneer, was formerly vice-
president and general manager of the
Benrus Watch Co., which he left, after
20 vears, to become division manager
of the Elgin American Co., in 1948
He is a 1922 graduate of Cornell.
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NOW AVAILABLE IN MODELS WITH
CERAMIC ELEMENTS

ASTATIC
“AC” SERIES

ASTATIC has never introduced a new cartridge
that has won wider, more immediate acclaim than its "AC”
Crystal Series. The new mechanical drive system of the
“"AC" Cartridges affords a new low inertia . . . smoother
response characteristics, higher tracking excellence, lower
needle talk resulting. Now, those who need immunity to
extremes of temperatwre and humidity, along with such per-
formance excellence, will find an optimum answer in the new
Ceramic “AC" Models. External physical characteristics are
the same. Performance characteristics of the Ceramic and
Crystal models appear below. Note that output of the Ceramic
units is entirely adequate for the two-stage audio amplifiers
used in most radios and phonographs.

CORPORATION

1N CANADA: CANADIAN ASTATIC LTD. TORCNTG, ONTARIC

SPECIFICATIONS—CRYSTAL MODELS

. F
Minimnen | Qurput Yelinge |Frequency Need) f [
Model | List Price Needle 1000 ¢.p.s. ange ’Iff' u For Record Code
| Pressure | 10 Meg Load | cps. roe ‘
AC-78.] S 8.90 6 qr 1.o* 50-10.000 ‘A»:I {3-mil sapphite lip) Standard 78 RPM ASWYN
AC 8.90 5 gr. 1.0%% 50-10,000 | A-i (1-mil sapphire lip)| 33-1,3 and 45 RPM = ASWY]
-
AC-AC/) 8.50 6o | 10°* | 5010000 | A-AGY (sapphire tip} | 3313, 15 and 78 RPM | ASWYH
Lomil i die lor LP 3).1 » X
DOUBLE NEEDLE TURNOVER MODBELS:  3imi 11a neeits tor Sansard i arss recerc ™™
ACD] 8.50 ‘ $ gr. *
either needle 1.0%% 50-6.000 A-land A3 3317345 and 78 RPM = ASWYL
{ (sapphirs lips)
ACD-1] 9.50 (Same as ACD-] except equipped wilh spindle for lurnover knob. Replacement cartridge far ASWYF
ACD-2) assembly.) N
ACD-2] ‘ 10.00 (Same as ACD-f except equipped with complete assembly turnover ond knob.) ASWYE
SPECIFICATIONS—CERAMIC MODELS
ACC i 8.90 5 gr. 0.4* $0.6.000 A-]1 t1-mil sapphire tip] | 33:1,3 and 45 RPM ASWTN
AC.C.78. .90 6 ar. 0.4 506,000 |A-3 (3.mil sapphire lip}) | Standard 78 RBPM | ASWTM
*
ACCAGI| 890 6 gr. 0.4%% 506000 | A-AGH {sapphire lip) | 331/3.45 and 78 RPM | ASWTL
L Lmil dle for LP 23-1/3 and 45 RPM ds.
POUBLE NEEDLE TURNOVER MODELS: ;770 (2 1000 127 i 73 R caconch
( 6 gt N | i
ACD-C- 350 iher aeedls 04r+ 505,000 Al and &3 331/3,45 and 78 APM | ASWTX
i (sapphire tlps)
($ame as ACD-C.] excepl +quipped with spindle for lunover kneb. Replacement trids
ACDLC 950 | ETRCRE D aesembty ) 1 unerer plasement cartridse ASWTY
ACD-C.2| 10.00 (Some as ACD.C.] excep! equipped with complele assembly turnover and knob.} ASWTI
1+ ALL-GROOVE" Necdle tip of special design and size 1o play either 33.1/3 * Audiclons 78-1 Test Recerd
and 45 RPM (nartow groove) or 78 RPM (standard groove) records. *¥RCA 12-5-31V Tes\ Record

Astatic Crystal Devices manufoctured under Brush Development Co. patents
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Tallest TV Antennas
(Continued from page 35)

to be used here since the physical
size of the elements of a channel 4
Super Gain Antenna would be en-
tirely too heavy for the tower to sup-
port at thig height.

FM Operations

In addition to the television sta-
tions there will also be three FM
transmitters located on the top floors
of the building. WCBS-FM, WNBC-
FM, and WJZ-FM will all mount their
FM antennas on the tower which sup-

Fig. 7: Junction boxes on channel 4 center
pole. Later, outer braid was stripped from
the RG/U coaxial cable transmission line

JHIEPPNIEIR

95 Ready !

—with facilities and "know how' for

PRIME OR SUB-CONTRACT WORK

5,000 square feet devoted to tooling and
25,000 square feet of production space

plus.

thorough experience in manufacturing
components or complete units, such as

RADIO SPEAKERS e PM FOCUSING DEVICES e ION TRAPS
FLYBACK AND HIGH VOLTAGE TRANSFORMERS
SPECIAL FILTER COILS AND TRANSFORMERS
MINIATURE AND REGULAR HEAD SETS

A few examples
of HEPPNER
specialization

«— Focomag adjustable focus
magnet with picture po-
sitioning centrol.

Single magnet ion frap —3» .

i

for snap-on installation
and screwless adjustment.

<— Super quality PM Alnice
5 speaker. Sizes 3 to 12
inches.

Low cost flyback trans-—3»
former providing maxi-
mum scan of TV tube

face.

Let us tell you, or show you, what we can do for you.
Write, wire or telephone today.

HEPPNER MFG. CO., Round Lake, Hl. rhone Round Lake 5-2161

ports the TV antennas. NBC will use
a triplexer operation taking advan-
tage of the closeness of the TV fer-
quency to the FM channel, and the
board band width of the superturn-
stile antenna. WCBS-FM and WJZ-
FM may use modifications of super
gain antennas, but it is understood

GAS

BLEEDER
£ [
ﬁ]

TERMINATING
RESFSTOR v

|
/f/Z, APPARATUS LOCATED IN TOWER 227
T

t
AVf, APPARATUS LOCATED IN STATION g7y
I

DIPLEXER

VISUAL  AURAC
TV-TRANSHITTER

Fig. 8: Diagram of connections and ar-

rangements of parts for phasing and ex-

citing super gain antennas on low band
channels.

that final decisions have not yet been
made and the matter is undergoing
further study. At press time negotia-
tions were in progress with WATV,
Newark, N. J. concerning the possi-
bility of that station becoming a
sixth TV tenant.

NEW U-T  EXEC

3

Hank Russell, formerly assistani to Ben
Miller, general sales manager of United
Transformer Company, 150 Varick St.,
New York 15, N.Y., has succeeded Mr.
Miller as general sales manager of the

company upon Mr. Miller'’s resignation,
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Twin-T Filters
(Contnued from page 64)

tive feedback will result® 2, It is also
important not to tune the filter so
the origin is excluded by too great
an amount since if it is the quantity
F (£) G (f) can never become small
compared to 1 and the circuits will
not operate as intended. Both con-
ditions of imperfect tuning become
increasingly important as high gain
amplifiers and larger amounts of
feedback are employed. A small
amount of detuning may be advan-

™
N

: ) ]
{ - A p

For ob/y

5465.00

a single, compact unit with:

i

this new five-inch Browning 'scope
gives you the basic laboratory
squipment for pulse work — in

® Triggered sweep rate continu-
ously variabla from [0 +to
25,000 microseconds per inch.

® Sawtooth sweep rate 10 cycles
to 100 KC,

® Sweep calibration (triggered
and sawtooth] in microseconds

Fig. 10: Basic feedback diagram

tageously used tc prevent too sharp ferjlc(;f/e“ division accurate

a peak in a band pass type filter cir- oo Ul L

4 ® Yortical amplifier flat within

cuit and the regults can be made very 3 db. from 5 cycles to 5
similar to those obtained with a megacycles,

tuned L-C circuit®. ® Sensitivity 0.075 volts RMS

per inch,
® Horizontal amplifier d.c. to

Design Equation

Design equations have hbeen de-
veloped and are given in equations
(5) and (6), (7), (8) through (11),
and (12) through (18) for different
conditions which are met in practice.

It should be realized that certain
cases of rejection filters may be
better met by other formulas, and
that formulas for non-rejection filter
design have not been given because
of their specialized nature. How-
ever, the physical picture of the eir-
cuity operation as shown in Fig. 2
and discussed in the beginning of
this article should aid considerably
in reaching an intelligent design re-
pgardless of the requirements once
they have been set down,

The merits of using appropriate
design when the load presents a con-
siderably higher impedance than the
source have been shown in Fig. 4
and the possibilities of purposely de-
signing for unsymmetrical frequency
characteristics are shown in Fig. 3.

REFERENCES

and MECHANICAL features

inch.

® Self-calibrating on both X and

Y axis.

Readily portable . . .
but 50 pounds.

plus these ELECTRICAL

® 5UP1 cathode-ray tube operates at accelerating potential of 2600
volts ® Sweep starting time is approximately 0.1 microsecond
® Sweep may be triggered or synchronized by positive or negative
sine-wave or pulse signals of 0.5 volts (external) or 0.75 inches
deflection (from vertical amplifier) ® Three-step attenuator —
100:1, 10:1, and 1:1, plus continuous adjustability over entire range
® Peak-to-peak vertical calibration voltages of 0-2-20-200 at accu-
racy of * 10% ® Cathode connection, brought out to front panel,
allows external blanking and marker connection e All deflection
plates are available for direct connection ® Steel cabinet finished
in black wrinkle ® Steel panel finished in black leatherette
® Copper-plated steel chassis with lacquer finish e Controls
grouped by function for operating convenience ® Free-view screen
has graduated X-. and Y-axis scales ® Size: 10~ wide, 1414" High,
1634” deep e Instrument draws 180 volt-amperes at 115 volts
60 cycles.
NET PRICE, F.O.B. Winchester, Mass........... $485.00

gives further data on this new, low-cost, versatile
oscillosynchroscope. Ask for data sheet ON-54E.

FREE BULLETIN

In Canada, ad-
dress Measurement

500 KC, sensitivity 2 volts per

weighs

j. R-C Filter Circuits, G. J. Theissen, Journal ; : :
Acoustical Soc. of America, April 45, P. 275. e N i BROW N | NG
2. Sefective Circuit, Scott, IRE, Feb., ‘38, pp. .

2264235,
R-C Parallel T Network Analysis, Hastlngs,
IRE, March 746 pp. 126-129.

4. k-C Bandpass Filter Design, J. L.
Electronies, April ‘47, pp. 131-133.

[Li]

Bowers,

TELE-TECH ¢ February. 1851

¥ Rockefeller Plaza
Room 1422
New York 20

I Laboratories,

ENGINEERED FOR ENGINEERS
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inc.
Winchester, Mass.
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ALUMINUM-CLAD IRON

{Continsed from page 80)

and cathode because aluminum may
distill over to the oxide cathode sur-
face. For the latter application, a
so-called “PN-Iron” was used, which
18 described below.

The PN-Iron has been used maialy
for radiation-cooled anodes in small
oxide cathode tubes. It consists of
an iron core with aluminum covering
on the side facing the outside and
nickel eladding on the side facing the
cathode, (Table I1I).

PN-Iron is manufactured as fol-
lows: Iron ribbon 20 mm thick, 250

mm wide and one (1) meter long of
the same composition as specified for
P2-Iron (Table II) and Mn-free
nickel ribbon are laid on top of each
other (well cleaned surfaces). This
assembly is encased in a thin iron
foil to prevent oxidation followed by
heating to 1000°C in an electric oven.
Then the assembly is hot rolled to
2.5 mm thickness using 7 to 9 passes.
As a next step, the iron foil is re-
moved by pickling. Thereaffer alu-
minum is rolled on the remaining
iron surface in the manner described

7800-10 WEST ADDISON STREET e CHICAGO,

72

we ,,yéf//r Stridle of /?,4}/,%?

Alert 1o the changing demands of the
TV and Radio industry, RAYPAR is
right in step with the latest electronic
developments and production methods.
Components constructed by RAYPAR
to your specifications are consistent
in performance and dependability.
RAYPAR products meet with Under-
writers approval. We have a complete
line of flyback transformers, with any
type core, all types of cathode ray tube
socket assemblies with wiring har-
nesses, high voltage rectifier tube sock-
ets and RAYPAR'S one piece construc-
tion innerlock connector. Our RAYPAR
family knows that,
precision go hand in hand.”

® QUALITY

® LOW COST

e LONG LIFE
DEPENDABILITY

Contact us about your special needs.

“Production and |

ILLINOIS ‘
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i Table II. During the war, the
Middle-European production ¢f PN-
material amounted to about 3 fo 5
tons per month compared with 10 fo
20 tons per month for P2-sheet.

For the sake of completeness, it
may be mentioned that the Ni-short-
age in BEurope shortly after World
War II caused a replacement of the
Ni-cladding in PN-Iron by still other
metals. The new material was named
Pl-Iron and appeared in two forms,
see Tabhle I11.

It may be interesting to note that
the blackening effect of Fe and Al
may be alse produced by vacuum
evaporation of Al on Iron. Other
metal combinations give a similar
effect; e.g.: Ni and Al, Mo and Al
etc., notwithstanding the fact that
the combination of Fe and Al is very
favorable, not only technically, hut
also economically.

It has been estimated that the
Middle-Euvopean Electron Tube in-
dustry, during the years 1936 to
1944, saved about 500 tons of nickel
by the use of P2-Tron. This quantity
corresponds to about 250 millien ra-
dio receiving tubes. In many cases it
was possible to manufacture the
vacuum tube at a considerable saving
because of cheaper raw material
costs, less expensive “Carbonizing”
process, and shorter degassing and
processing time. In other tubes a
size reduction was possible due to the
859 radiation coefficient (black body
100%) compared with an optimum
radiation coefficient of 75% for well-
carbonized nickel.

REFERENCES

1. E. M. Wise, Nickel in the Radic Inhdustry,
“Proceed. |.R.E“ wvol. 25, pp. 714-752, June

1937.

2. . N. Zavarine & R. F, Carlson, The Story
of Aluminized Steel for Anades, Sylvania Elec-
tronic Products Inc, {1548}

. Oxygen-Free High Conc ductivity CDDpﬂr‘
(booklet}, The American Metal Co. Ltd. New
York, N. 2

4. R. C. Dalzel! Copper in Eleuromc Tubes,
“Electronics” April 1949 pp. 154-1

5. L. L. Winter & F. L A\annder, New
Graphite Developments for Electronic Applica-
tions, ’Erecfrmal Manufacturing’ January 1948,

6. P.Schwartzkopf, Powder Mefa(lurgy {book),
The Macmillan Co. New York, N. Y. (1947).

7. W, Espe & M. Knall, Werkstoffkunde der

Hochvakuumtechnik  (book!, Springer EBerlin
(1936), reprmted by Edwards Bros. Ann Arbor,
Mich. 11944

8. Armco Alumlmzed Steel (buok!et) Armco

Steel Corp. Middletown, Ohio, (1946

S, Aluminum was used as reoucmg agemf for
iron {original C-content in iron less than 0.09%).
The end product showed about 0.05% Al This
iron material substanhaliy gas free was sold under
the name of “E-lron’’ and ‘‘EA=lron’ respectively,
when specially selected for anodes (C-content
0.05%, in form of spheriodized cementite:. This
iron became obsolete with the advent of P2-iron

New Westinghouse Plants

The new electronic-tube division of
the Westinghouse Co. is planning three
new plants. Entering primarily inte
defense manufactuving, they will latey
produce fransmitiing, receiving, TV
picture, and X-ray tubes. Sites are
now being studied. The unew division
will be headed by E. W, Ritter with
headquarters at Bloomtield, N, J.
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LETTERS ...

Jomming Foreign Broadcasts
Editors, Trete-TECH:

I have read with interest your sug-
gestion of using both AM & FM chan-
nels for binaural transmission, pub-
lished in TErLe-TEcH of Sept. 19350. 1
think this is a good idea worth trying.

Another suggestion, however, does
not appeal to me at all—uasing very
powerful UHF transmitters to cross-
modulate broadcast receivers in Rus-
sia. This idea is not practical, to say
the teast, because of following reasons:

1. Very limited range of UHF trans-
mitters, regardless of power, and
enormous distances of Russia, hun-
dreds of miles besween major cities.

2. Awn enormous field strength will be
necessary. There are several high
power VHE (television) transinit-
ters in New York proper, and they
do not cross-modulate hroadcast re-
ceivers in. New York.

An effective answer to Russian jam-
ming of the Voice of America could be
the old and reliable method, used years
and years ago, and proven excellent
during the World War II by the anti-
Nazl underground in European coun-
tries. That is the transmission of
modulation sidebands with suppressed
carrier, using the wavelength of a local
station, to which most people listen.
The restoration of the missing carrvier
occurs in the receiver itself. The inter-
fering station does not radiate energy
while not modulating, therefore its
location cannot be easily discovered.
Next, only very limited power is needed
for quite strong interference, that can
drown out the station modulation. The
mnderground used to comment on Hit-
ler’s  speeches during the speeches,
using the wavelengths of German
transmitters. There are many very
powerful broadeast and Jong wave sta-
tions in Europe that do uot have 24-
hour service. They could be used, with
consent of the respective governments,
of course, for that kind of interference,
And if new stations were necessary,
their cost and performance will surely
out-class any UHF cross-modulation.

AL APLECATS,
Elizabeth, N. J.

Binoural Broadeasting

Editors, TeLE-TECH:

In the September issue of TELE-
TeCcH, a suggestion was made for bi-
naural broadcasting using combined
AM and FM standard facilities.

Washington’s Good Music Stations
WQQW and WQQW-FM in coopera-
tion with the U. 8. Recording Company,
made an experimental binaural broad-
cast of the Washington National Sym-
phony Orchestra conducted by Howard
Mitchell on March 30, 1950. The pro-
gram material wasg symphonic-classical
and ideally suited to listening tests.

TELE-TECH -+ February, 1951

i

The methods used for the broadeast
were as follows: Two identical Western
Tlectric microphones were adjusted for
cardioid pattern and were placed
about 20 feet apart 15 feet in front of
the first rows of the concert orchestra.
It was felt that a binaural demonstra-
tion involving loudspeakers would be
more an amplitude than a phase
phenomenon, hence the wide micro-
phone separation. The microphones
were fed through identical (Western
Electric) line amplifiers and identical
equalized 15 Kc to a large studio set
ap for the demonstration and to the
WQQW control. In the studio, two
sound channels were provided consist-

ing Speakers. A switching system was
devised so that: (1) Either or both
speakers would be fed from an AM
tuner, (2} Either or both speakers
could be fed from an FM tuner, (3)
The speakers could be fed binaurally
from the outputs of the FM arnd AM
runners (4) The Speakers could be fed
binaurally from direct line bridging,
and (5) Headsets could be fed in the
above combinations.

From the control room to the trans-
mitters the channels were made alike,
necessarily with frequency responses
of 80 te 85 KC. The lines between
studios and transmitters did not follow
the same route, were provided with

ing of McIntosh amplifiers and Picker- telephone company amplifiers which
- ﬁ . z E . / for all
[ ]
3 n TV Cameras

Complete 360° pan without
ragged or jerky movement is
acomplished with effortless
control. 1% is impossible to
get anything but perfectly
smooth pan and il acticn
with the "BALANCED" TV 4
Tripoad.

Quick-release pan handle ad-
justment locks inte position
desired by operator with no
“play’” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, ¢leaning
or lubrication. Built-in spirit
level. Telescoping extension
pan handie.

Write to Dept. T for further
particulars

' _'_H-men REQ

1500 BROADWAY.

FRANK €. ZUCKER

W SORK CITY
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:_wmem'_

“BALANCED”
TV TRIPOD

Pot. Pending

This fripod was engi-
neered and designed ex-
pressly to meet all video
camera requirements,

Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute balance,
effortless operation,
super-smooth tilt and pan
daction, dependability,
ruggedness & efficiency.

Below:

§ 3-wheel portable dolly with
i@ balanced TV Tripod mounted.
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Now you can punch holes of various shapes as large as 4" diameter
in 16 gauge steel—also blank, draw, emboss, form—all with the new
DI-ACRO Punch. It is ideal for both experimental and production

work.

The precision ground triangular ram of this double purpose press
prevents punch head from turning, assuring perfect alignment at all

times for accuracy in duplicated parts.

A Turret Stripper of exclusive DI-ACRO design automatically
strips material from punches of all shapes. Roller Bearing cam ac-
tion develops 4-ton pressure with minimum effort. Adjustable gauges

assure exact location of holes.

Sewud for “DIE-LESS DUPLICATING” (Zzzatog

Gives the full story of the DI-ACRO Punch, and also DI-ACRO
Benders, Brakes, Shears, Rod Parters, Notchers, as well as the new
DI-ACRO Vari-O-Speed Powershear and Hydra-Power Bender.

DI-ACRO is pranounced "DIE-ACK-RO"

GLEES T GNEIL-IRWIN mrs.co. &

LAKE CITY, MINN.

<,
Esspupne® 348 EIGHTH AVENUE

Available in two sizes,
6’ and 12" throat depth

® Completely Self-Contained

@ Direct Reading For Rapid,
Accurate Measurements

To insure peak performance from all
audio systems; for correct adjustment
and maintenance of AM and FM receiv-
ers and transmitters; checking linearity
of film and dise recordings and reproduc-
1ions; checking phonograph pickups and
recording styli; checking record matrices;
adjusting bias in tape recordings, etc.

MEASUREMENTS
CORPORATION

EOOMNTON 6 MNEW JERSEY

74

"INTERMODULATION METER wover 37

| LF/HE VOLTAGE RATIO: Fixed 4/1.

. RESIDUAL iM: 0,2% max.

GENERAN:M i
LOW FREQUENCY: 60 cycles.®
HIGH FREQUENCY: 3000 cycles.*

QUTPUT VOLTAGE: 10v. max, into
high impedance or 5 DBM
matched o 600 ohms.

QUTPUT IMPEDANCE: 2000¢hm:

[ Other frequencie o spaciol vrderl
ANALYZER :

INPUT VOLT.&GE Full scale ranges of
3, 10 and 30 velts RMS. Less than
_one velt of mixed signal is sufficient.
for speration.

INI‘UI IMPEDAMNCE: Graaler than 400
K ohms.

INIERMODULATIOH Full scale rangas

~ of 3, 10 and 30%. ;
ACCURACY: = 10% of full scals.
GSCILLOSCOPE conneclion at n're.!er.)
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were not alike. It was believed that
some linear phase problems would re-
sult from these facts. Apparently the
109, difference in line length of 10
miles was not enough to introduce
noticeable phase problems,

The audience consisted of about a
dozen members of the Washington
Audio Society, each one an experienced
electronics engineer, and each one ac-
tively concerned with various phases of
high fidelity. The unanimous opinion
of the witnesses was that the binaural
reproduction on both speakers and
headsets wag vastly superior to either
monaural channel, that the binaural
advantages were not lost in being
broadcast, and that 8.5 XC binaural
air reception was superior to 15 KC
monaural direct line feed.

When the speakers were placed about
10 feet apart the spatial distribution
of the orchestra sections was immedi-
ately apparent. A sense of depth was
noticed, especially during a tap dance
with castanets where the dancers
moved freely about the stage.

While considerable planning and
thought went into the experiment it
was not handled in as detailed a man-
ner as the problem warrants. The aims
of the broadcast were to demonstrate
that the binaural effect transmitted
over 8.5 KC channels is superior to
15 KC monaural reception.

It is expected that another binaural
broadeast will be made in a more care-
ful manner, where more useful audi-
ence response data will be collected and
evaluated. A 21/2 channel system (with
a center miecrophone—and speaker—
common to both channels) will prob-
ably be used to provide better monaural
listening than is otherwise possible and
to reinforce the center response of the
binaural system. Two Xlipsch corner
speakers will be used, and more ac-
curate system response data will be
taken,

RoBERT B. MARTIN, Chief Engi-
neer, WQQW, Washington, D. C.
H. P. MEISINGER, Chief FEngi-
neer, U. S. Recording Co.

Du Mont Defense Facilities

The Allen B. Du Mont Laboratories
Ine., 750 Bloomfield Ave,, Clifton, N. J,,
announces availability of a new booklet
describing its research, engineering and
production facilities for national de-
fense. The 28-page hooklet may be ob-
tained free of charge by addressing the
Industrial Preparedness Representative
who is located at the Allwood Plant in
Clifton, N. J.

NYU Offers
Color-TV Course

A college course in color-television
will be offered by New York Univer-
sity’s adult section, with classes begin-
ning Feb. 6.

A non-technical course, “Color Tele-
vision” will be directed by John H,
Battison, associate editor of TELE-
TECH magazine with sessions on Tues-
day evenings from 6:15 to 8 at the
University’s Washington Square
Center.
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"FOR PUBLIC ADDRESS,
RADIO, and kindred fields,

speufy J O N E S sl?lflcés

i PLUGS AND
SOCKETS

; of proven quality!

red

ockel
flat

Contact A

h s
knife- ~swilc
hor bronz€ e

?c‘)i:zcts engag® both st
Jug contacts:
F Sgocket contacts

Double

polcnzed Stet‘él Coi 6, , 10, 12
crOCk\e encoc:geor P' nel mOU“‘:ngv n
contacts- ion on complete :“C- i
\nforggm‘og 7. E\ectnccsn et
Jones Devices Plugs: ¥°
$-406-AB '}Zﬂfﬂ\ Strips. Vrite

Howagro B. JoNES DivisioN

CINCH MANUFACTURING CORPORATION

CHICAGO 24,ILLINOIS
SUBSIDIARY OF UNITED.-CARR FASTENER CORP.

SERIES 695 D.C.

ONE OF A LINE

A tiny telephone type—
the Guardian Series 695
D.C. Relay has distin-
guished itself in wartime
communications

For inter-plane—intra plane—ground-to plane—ship to shore
radio—walkie talkie—field telephone equipment—the Guardian
Series 695 D.C. is unexcelled. Contrary to conventional design,
armature on this relay is formed outward, away from coil,
permitting use of a longer coil without increasing overall
length of the unit. Armature hinges on a {rictionless bearing
which requires no lubrication. Proper balance of copper wind-
mg and volume of iron on field piece result in maximum Aux
density without oversaturation of iron. Series 695 D.C. Relay
15 capable of carrying up to 6 single pole, single throw comn-
tact combinations. Can be hermetically sealed as a standard
unit in Lug Header type housing or, to specification, in A. N.
Connector, Screw Terminal, or Lug Header type housings.

GUARDIAN(GJELECTRIC

1607-B W. WALNUT STREET

a COMPLENE LONE &f RELATS SERYVING AMIR(CAN INOVETRY

____________ TYPE TM-2B

Low-cost, high-quality

TV Picture Monifor

—with a dozen wuses

Here is a professional 1214-inch
picture monitor you can set up any
place in your station—~control rooms
—announcers’ booths—clients’ view-
ing rooms—offices. It is completely
self-conrained with power supply. It
is readily adaptable for porrable sery-
ice. Picture quality meets the require-
ments of the most critical director.

In the TM-2B, 6-Mc¢ bandwidth
permits use of closed-circuit signals
—such as the signal from a control
room. High-impedance video input
makes it possible to terminate the
signal in the monitor—or to “loop”

the signal through several monitors.
Vertical scanning can be switched
for “mirror viewing.” Removable
controls make it easy to operate the
unit “remote-control” (from a pro-
gram console, for example).

A special version of the TM-2B ...
using a 10-inch picture tube . . . is
available for rack-mounting, or as a
monitor in a program console.

One of the handiest video units a
station can own. Order yours from
your RCA TV Equipment Represen-
tative. Or from Dept. N87, RCA En-
gineering Products, Camden, N. J.

) A
TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N.J,

in Canada: RCA VICTOR Company Limited, Montrea!l
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_ You DONT haveo know
: W ’rhelan uage

E!

IICOBRA" i

[

TWEETER i

i i |

You can be certain that in any

language, anywhere in the MODEL 4409 |
world, it's UNIVERSITY . !
for top acoustic reproduc- s I

tion . . . for every indoor and I
outdoor installation! UNI- t

VERSITY ‘progressive engi-
neering’’ works constantly to meet the
new needs of sound casting techniques
ns they develop. Thus, UNIVERSITY
Joudspeakers keep in step with the
times through design by farsighted ex-
perts, plus field - tested performance
that means trouble-ftee operation.

One of the com-
fwleffe line of

eelers for both
2000 and 409 :YE,E
Crossover, Recom.-

You need the

TECHNILOG

Get your free copy! The
new 1951 Technical Cot-
alog for sound techni-
cians, installation engi-
neers, and service person-
nel, Wrile for your copy
now — address Desk 9.

sponse through

'
1
UNIVERSITY Tares heary of rans, thros
| 1 Another Univercip, 11p. CC/Procatin
' Gineering™ Sity Prograss;
LOUDSPEAKERS + INC g;’gie?‘df?fa;’:f cozzesfpgT,,‘T(Ze'e,fs ssive
1c e T -
80 SO. KENSICO AVE. over ”“w:::ksa’alow cost, Vafl'er; D?rfrvo[?:

Iso available,

WHITE PLAINS, N. Y.,

z

BOOKS 5

*Father of Radio"

Autobiograpby of Lee de Forest,
Wilcox & Follett Cs., 1255 s
Chicago 5, 1. 502 pages, Price $3.

Writing with remarkable literary
skill, Dr. de Forest tells interestingly
of his boyhood and origins, his inven-
tions, his patent struggles, and his ro-
mances and marriages. His life has
so touched every phase of radio and

Published by
Wabash Ave.,

' m 1951 ALLIED caratoc

World’s Largest Stocks

ELECTRONIC SUPPLIES
for INDUSTRY and

BROADCAST STATIONS

free!

212-Page
Buying
Guide

Koneprm 3 B
Pt £t maouana

;Augqhﬁogﬁf

One Complete Dependable Source

for Everything in Electronics

Simplify your purchasing—send your consolidated
orders to aALLIED—the single, complete source for
all Electronic Supplies. Depend on ALLIED for the
world’s largest stocks of special tubes, parts, test
instruments, audio equipment, accessories—com-
plete quality lines of electronic supplies. Our
expert Industrial supply service saves you time,
effort and money. Send today for your FREE
copy of the 1951 ALLiED Catalog—the only com-
plete, up-to-date guide to Electronic Supplies for
Industrial and Broadcast use.

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 18-B-1, Chicaga 7, llinois

We Specialize in Electronic
Equipment for Reseorch,
Development, Maintenance
and Production Operations

| 'SEND FOR
FREE 1951

ALLIED CATALOG
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| tolevision development, beginning with
| the very foundation of the three-ele-
{ment tube itself, that this book is not
lonly a fascinating huwman biography
but a reference volume of dates and
eras in the development of today’s
multi-bitlion-dollar  electronic indus-
tries.

Dr. de Forest’s many histeric “firsts”
commend the admiration of those who
have come after him:

1. First wireless transmission overland—1904.
2, First wireless telegraph between moving
trains and fixed stations—1905.

3. First three-electrode vacuum tube-——T1906.
First broadcast—i907.

5. First transmission of voices without wires—

1907.
&, First use of radio knife in surgery-—1907.

7. First broadcast of Grand Opera—1910.

8. First successful telephone amplifier—1912.

9. First feed-back, or oscillator, circuit—1912.
10. Firis?fT;se of oscillating tube in broadcasting
11, First electronic musical instrument—1915,

12, 1F9i]:|$6f electromagnetic phenographk pickup—

ES

13. First transmissian of voice by radiotefe«
phone froam airplane in Aight—1914.

14, First theatrical presentation of sound-on-
film talking motion pictures—1923.

Movies for TY

By Jebn H. Batlison.
millan Co., 680 Fifth Ave.,
Price, $4.23; 376 pages,
Long needed in the television field,
this book explains in terms which are
equally valuable to the engineer and
producer the funetioning of wvarious
equipments used in making and tele-
casting motion pictures. The first part
deals with the operation of most types
of movie cameras and television pro-
jectors; sound recording; film record-
ing; color films and color television,
and the construction and execution of
many special effects. Among the latter
are examples of wipes, fades, moving,
still and background titles. A discus-
sion of film characteristics advisable
tor telecasting completes the first sec-
tion.

Part two covers the filming of news-
reels, productions for television, and
the use of scale models to provide
authentic scenic effects. Notes are in-
cluded on location shooting and legal
and copyright peints to watch when
handling films for television.

This is the first book to be written
dealing specifically with the application
of motion pictures to television, and for
this reason is strongly recommended
reading for all personnel employed in
any branch of television or radio. It

Published 1950 &y Mac-
New York (City.
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should appeal to non-technical as well
as technical readers since production
and programming aspects are covered.
It is eminently suitable for use as a
text-boolt o1 reference volumne in every
branch of television from agency to
engineer.

Dunlap’s Radic and
Television Almanac

By Ovrin E, Dunlap, Jr. Published by Harper &
Brothers, 49 E. 33rd Street, New York, 1951,
Price $4, 209 pages.

Since 1920 the author has been comn-
piling facts, dates and biographical
notes in comnection with the develop-
ment of radio and TV. Now presented
in book form, this Almanac covers not
only technical developments but the his-
tory-making events in such fields as
international affairs, national polities,
sports, aviation, the arty, for which
radio and television have served as
prime channels of public information.
The almanac includes also a record of
the officials, past and present, of the
various radie and television trade asso-

clations, institutes and commissions. A |

detailed index of names and subjects
provides complete cross reference to the
chronological history.

Mustrations include over sixty “then
and now” photographs dramatizing the
progress of radio and television.

The author, for many vyears tadio
editor of The New York Times, is a
Senjor Member IRE and is vice presi-
dent of the Radioc Corporation of
America.

BOOKS RECEIVED
Television (Vol. V, VI)

Edited by Alfred N. Goldsirith, et al. Published
1950 by -Radio Corporation of America, Techni-
tal Book Series, Price 52,50 each. Owver 400
pages each. Volume 5 rovers the vears 1947-48
and, imcludes reviews of television equipment
and circuils written wp in varions ssues of the
RCA Review, Volume G corvers the years 1949-50
and iucludes additional information of color
TV and UHF propagation.

Travelling Wave Tubes

By J. R. Pievee. Published 1950 by D. Van Nos-
trand Company, Iuc., 250 Fourth Avenue, New
York 3, N, Y. Price $4.50, 260 pages. This
is a praciical account of the most imporiant
fronctions and operations of travelling wave
inbes. Good balance it wainlained between
preinciples and practical details, AN aspects of
circuitry and theory are covered,

Antennas

By Johr Db, Kraus, Published 1950 by McGrat-
Hill Book Co., 330 West 42 St., New York
18, N, V. 553 pages. Price $8.00. Tbhis Jong
overdue book deals clearly avith all aspects of
antesna  fundamentals aid adenced operatipn
and techuics.

Survey of Modern Electronics

By Pawl G. Audres. Published 1950 by Jobn
Wiley & Sous, Inc.. 440 Fourth Awe,, New
York CHy, 321 pages. Price, $5.75. Funda-
mentals of electronics and_a sumonary of abpli-
cations are presented, Electrical engineering
CONCEPls are revicwed i many cases before the
tresertation of electronic devices and civcuifs
an which they are based,

The Parry Cathamplifier

By C. A, Parry, Published 1950 by Mingay Pub-
Ysbing Co,, 146 Foveanx Street, Sydney, New
Sonth Wales. Price. fwe shillings; 24 pages.
This is the book of a new type of amplifier,
It describes a niumber of low and bigh power
amplifiers which operate with amazing low dis-
tortion and wses, cathode forms of conpling,
Shonld be of inierest to audio emginvers,
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450" to 25" L.P.

Stock Arbors or Speciol Tubes to Meet Every Need
SQUARE, ROUND, RECTANGULAR
15" to 30" long. Tolerances + .002”

You ind PARAMOUNT
Spiral Wound Paper
Tubes at the core of coil
dependability in nation-
ally known products and
equipment. That’s proof
they're maderighttowind
right and stay right on
the job. Hi-Dielectric.
Hi-Sirength. Kraft, Fish
Paper, Red Rope, or any
combination, wound
automatic machines.

Paramount
PAPER TUBE CORP.

615 LAFAYETYE 5Y., FORT WAYNE, {ND.
Mfrs. of Paper Trbing for the Electrical Industry

NEW!Shellac-Bownd Kraft
paper tubing. Heated
shellac formsan adhesive
bond between the lami-
nations. Absolutely mois-
ture resistant,

SEND FOR ARBOR LIST
OF OVER 1000 SIZES
Write on company letterhead

on for stock arbor list. Includes
many odd sizes.

J

A CHIEF ENGINEER SAYS: ... have been using the Fairchild Tape Re-
. over 5000 hours now . .
. get more work done in less time . . .
. . has operating features no other equipment
. withourt fatigue . .
paid for itself . . . froat office thinks I'm a magician!

corder constantly , .,
maintenance . .
performance always .
has . . . my men work faster . .

FROM THE FRONT OFFICE: . .,
along with cheaper tape recorders . . . looked
good but didn’t hold specs or stand up for
long . Fairchild gives my customers
better recordings . . . brings me more cus-
tomers . . . can do shows now we couldn’t
with other recorders . brought in new
sponsors . . . and my engineers’ budgec asks
almost nothing for maintenance . . . how soon
can we get delivery on another unit? . . .
regret we didn't get the Fairchild Tape Re-
corder sooner!

WE HAVE FAIRCHILD TAPE RECORDERS: Columbia
Records (N.Y.) ¢ CBS-TV {N.Y. ond Hollywood! -
Reeves Sound Studios (N.Y.) ¢ WJR [Detreit]l * U.S.
Signal Corps Photographic Center {L.1. City) * ltalian
Broadcasting System {Rome, Turin, Milan) * General
Motors (Detroiti.

AIRCGHILD

/fscokoms EQUIPMENT -

CORPORATION

- TS4TH STREET-AND 7TH AVENUE
i WHITESTONE, N. Y.
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. tried o get !

practically no
optimum

. has literally

CAN YOU
. AFFORD NOT
. YO COWN IT?

Send Bulletin TR 4 About
FAIRCHILD PROFESSIONAL TAPE RECORDERS

Company

Address


www.americanradiohistory.com

Is the monufocture of R.F. Coils a "'step-
child" operation in your plont? Does it
lead to snarled-up production because
of inodequote facilities and endless
engineering detoil? If so, Clippard In-
strument Loboratory con help you out in
o hurry!

Now ot your disposol is efficient new

high-speed coil winding equipment of

R
1 ! our own design, plus ¢ staff of produc
; .-ji_ tion and control technicions schooled in
loborotory occuracy. We deliver the
b
%

quality coils ond sub-ossemblies you
wont when you want them with a minimum of rejects, fuss and
—_ bother. .
Call on us, like many of the biggest names in radio ond television
todoy, to free your production facilities for more important
wark. For intelligent help and a prompt quotation, moil your
J- - requirements, now, to Deportment 5.7,

Clippard

o INSTRUMENT LABORATORY, INC.

N ! 1125 Bank Street Cincinnati 14, Chio
J' J MANUFACTURERS OF R. F. COILS
AND FLECTRONIC FQUIPMENT
L LR _R_ B NN N _N_ N B N _§N_ N _N_N_N_§E_JN_K_§E_ KX I

%ew BIRTCHER TUBE CLAMP
FOR MINIATURE TUBES

POSITIVE PROTECTION
AGAINST LATERAL AND
VERTICAL SHOCK!

The New Birtcher Type 2 Tube
Clamp holds miniature tubes in
their sockets under the most de-
manding conditions of vibra-
tion, impact and climate. Made
of stainless steel and weighing
less than %, ounce, this New
clamp for miniature tubes s
easy to apply, sure in effect.
The base is keyed to the chassis
boy a single machine screw or
rivet , ., saving time in assem-
: bly and preventing rotation.
___.m_ There are no separate parts fo

drop or lose during assembly
or during use. Birtcher Tube Clamp Type 2 is all one piece
and requires no welding, brazing or seldering at any point.

If you use miniature tubes, protect them against lateral
and vertical shock with the Birtcher Tube Clamp {Type 2).
Write for sample and literaturel

Builder af millions of stainless slee! locking Type Tube
Clomps  for hundreds of electranic  monufoclurers.

7% BIRTCHER (orporation

5087 HUNTINGTON DRIVE »

LOS ANGELES 32
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MILITARY
CONTRACT AWARDS

Manufacturers who have received
contract awards for producing of ra-
dio - radar - electronic equipment for
the Armed Services are listed below
by name, city, equipment and amount
of contract. Subcontractors interested
in bidding on performance of any
part of each contract should sell their
services to these prime contractors.
This list, which is current up to our
press time, covers the period from
November 29 to December 28.

Tubes, Electron

Amperex  Electronic  Corp.,, 79
Washington St., Brooklyn, N, Y., $412,-
500; Bomac Laboratories, Inc., 96 Park
St., $856,500; Chatham Electronic
Corp., 4756 Washington St., Newark,
N. J., $251,400; Continental Electric
Co., 334 Ferry St., Newark 5, N. J,
$147,000; Allen B. DuMont Labora-
tories, Inc., Clifton, N. J., $36,800;
Robert Dollar Co., 947 Broadway, Red-
wood City, Calif., $29,250.

Electronic Products Co., 111 East
3rd St., Mount Vernon, N. Y., $45,000;
General Electrie Co., Schenectady, N.
Y., $580,300; Kuthe Laboratories, Inc.,
150 Summit St., Newark 4, N. J., $291,-
800; Radio Corporation of America,
Harrison, N. J., $94,275; Raytheon
Manufactaring Co., 138 River St., Bos-
ton 10, Mass., $1,329,119; Sperry Gyro-
scope Div., Great Neck, N. Y., $193,-
800; Sylvania Electric Products Inc,
$650,700; Tung-Sol Lamp Works, Inc,
95 Eighth Ave., Newark 4, N. J., $27,-
000; Westinghouse Electric Corp., Mac-
Arthur Ave., Bloomfield, N. J., $32,700.

Other Equipment and Components

Altec Lansing Corp., 9356 Santa
Monica Blvd., Beverly Hills, Calif.;
Power Transformers, $33,600; Collins
Radio Co., 855 35th St., NE, Cedar
Rapids, Iowa, Radio Receiver, Trans-
mitter, $102,622; Connecticut Telephone
& Electric Corp., Meriden, Conn., Tele-
phone, Central Centers, $1,200,000; Cin-
cinnati Electronics Co., Cincinnati,
Ohio, Radio receiver, & mounting,
$39,403.

Allen B. Du Mont Labs., Clifton,
N. J, CR Oscillographs, $47,328;
Eclipse Pioneer Division, Bendix Avia-
tion Corp., Teterboro, N. J., Transmit-
ter, for aircraft F9F-2/3, $38,840;
Hugh H. Eby, Inc., 18 West Chelton
Ave., Sockets, $43,430; Federal Tele-
phone & Radio Corp., Clifton, N. J,
Transformer Rectifiers, cl-08c, $48,894;
General Electric Co., Schenectady, N.
Y., Electrie tachometer, indicator, $63,-
141, Capacitors, $46,616.

Harvey - Wells  Electronics, Inc,
Southbridge, Mass., Signal generators,
%209,450; Hammerlund, Mfg. Co., Inc,
460 W. 34th St., New York 1, N. Y,
Radio Receivers, $150,000; The Halli-
crafters Co., 5th & Kostner Ave., Chi-
cago 24, IIl, Radio Set, $3,491,630;
Leach Relay Co., Los Angeles, Calif.,
Relays, $39,612,

TELE-TECH * February. 1951
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FM
SIGNAL
GENERATOR

e - BULLETINS

Relays

Important new inforn?]aléiion on Potter TYPE 202-8
& Brumfield relays, shaded pole motors,
and timers is now availaole in new 24- 54-216 Megacycles
page catalog No. 109. Write to Potter &
Brumfield, 221 North Main St., Prince- e -
ton, Ind. . - l

Specifications: -,

Oscilloscope Camera

Fairchild Camera and Instrument Corp.,
has published a booklet containing a
transcript of an address on the use and
operation of the Polarcid-land camera for
oscilloscope recording. Coples may be ob-
tained by writing to W, J, Schubert, Fair-
child Camera and Instrument Corp., 88-06
Van Wwvelk Blvd, Jamaica 1, N. Y.

Flexible Shafts

A new 12 page boolklet, Bulletin 5008,
outlining the basic principles of flexible
shaft selection and application, has been
issued by the S. 8. White Co., 10 East 40th
St.,, New Yorlk 16, N. Y. It includes the
latest developments in flexible shafting
and is illustrated with drawings, photo-
graphs and tables showing construction

RF RANGES: 54-108, 108-216 me.
=0.5% accuracy. Also covers
0.4 mc.Yo 25 me. with accessory
203°B Univerter,

VERNIER DIAL: 24:1 gear ratio with
main frequency dial,

FREQUENCY DEVIATION. RANGES:
0-24 kec., 0-80 ke., 0-240 kc.

AMPLITUDE MODULATION: Con-
tinvously variable 0-50%, cali-
brated at 30% and 50% points.

MODULATING OSCILLATOR: Eight
infernal modvulating frequencies,
from 50 cycles to 15 ke., availakle

details and performance data of both AVAWABLE AS AN ACCESSORY | for FM or AM.
power drive and remote control types. is the 203-B Univerter, a unily gain |  RF OUTPUT VOLTAGE: 0.2 volt to 0.1 micro-
Connectors frequency converter, which in com- volt. Output Impedance 26.5 ahms.

Buchanan Electrical Products Corp., bination with the 202-B instrument FM DISTORTION: Less than 2% at 75 ke.
1290 Central Ave., Hiliside, N. J. has pub- H it d deviation.
lished_a bulletin on the company's im- provides additonal coverage of eviation ]
proved “pres-SURE-connectors” for elec- from 0.4 to 25 megacycles. SPURIOUS RF OUTPUT: All spurious RF veltages
trical wiring. Vrite for Cotalog G 30 db or more below fundamestat.

NEW RAYTHEON EXEC DESIGNERS AND MANUFACTURERS OF

THE @ METER « QX CHECKER
FREQUENCY MODULATED SIGNAL GENERATOR
BEAT FREQUENCY GENERATOR

BOONTON ‘KA DIO .
AND OTHER DIRECT READING INSTRUMENTS BOONTON: WJ-U'S-A 7 | -.; =

WARRIV R s largest distributor of
- ELECTRON TUBES
| RCA . FOR INDUSTRY

T

ock

bes

All types in st

« Vacuum power 1V
¢ Thyratrons

Quick, Expert Industrial Service
ALLIED maintains in stock for quick ship-

L C
¢ Vacyvm Gus Rec ment the world's largest inventory of RCA
e Ignitrons special-purpose electron tubes—of all types.
o Cold-Cathode Tubes We specialize in supplying the tube needs

of industrial, broadcast, governmental and
other users. Shipments are made from stock
to any part of the nation within hours after
we receive your order. Save time, effort and
money—fill all vour tube needs from a
single, dependable source.

o Pholotubes
o Oscillograp
e Camera Tubes
o Monoscopes

» Special Tubes

h Tubes

Captain David R. Hull, USN (Ret), who REFER TO YOUR ALLIED CATALOG

joined the Raytheen Manufacturing Co.,
Waltham, Mass. in May 1849, has been | | . Make ALLIED your central supply source
elected vice president and manager of “ie"hu"geuhl“' for all electronic supplies—parts, tubes, test
the Equipment Divisions. During World | Directary instruments, tools, audio amplifiers, acces-
War II Captain Hull served as Asst. | Valucble guide to selection of sories—available immediately from the
Director, Naval Research Labs. and in | proper RCA tube type replace- world’s largest stocks. Order from your
the Bureau of Ships as Chiet, Electronics | ments. Lists 1600 type acLiEp Catalog—the leading Electronic

Design Branch: Deputy for Electronics: designations, c¢overing non- Buying Guide.
receiving electron tubes. Wrile

Asst. Chief of the Bureau for Elecironics. for your FREE copy of RCA A L LI E D RA D I o

For his services he was awarded the .

Legion of Merit and the Navy Commen- Guide No. 37-048. 833 W. Juckson « Dept. 18-BB«1¢ Chicago 7, Il ‘ -~
dation Ribbon, Prior to World War II Send for FREE
he was well known for his work in - 184kl Le e ;

underwater sound. VHF radio-telephone Everyt’"n‘g 4n E’etfrﬂnlts frﬂm ONE Source 1951 CATALOG

and radar development.

A g'° i

e
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* The only microphone ever
selected to receive the “Electrical
Manufacturing” award for “out-
standing achievement in product
design, engineering and develop-
ment". .. the Altec 21B again
proves that it deserves the title of
“the world’s finest microphone.”

* Setting a new standard in micro-
phone performance in every field
...broadcast, recording, motion pic-
ture, television and public address.

* If you still haven't heard this
amazing condenser microphone call
your Altec dealer for a demonstra-
tion and the 21B will prove that it
is "'the world's finest microphone.”
Immediate deliveries on all models:
stand, chestplate and lapel.

LANSING CORPORATICN

9356 Santa Menica Blvd., Beverly Kills, Calif.
181 Sixlh Avenue, Rew York 13, Kew York

Copyright 1951 by Caldwell-Clements, Inc.

RADIO-TV STOCK

Price Ranges of 115 Radio-TY & Communications

Stolistical Informotion Compiled by

Stock
Exchange

1)
NYCE
4}
NYSE

MWSE

NYSE
NYSE

Dividends
Paid
1945-1949 1950 Current 1950

Price Range Price Range Price $ per Yield

Company Righ Low High Low 1/3/51 share %o
Acme Electric Corp........ ... — _ 17 3 434 0.3214 6.8
Acme Wive Co....ovuoin.. . 36 1914 3L 21 2917, 3.50 11.9
Adams & Westlake Co...... .. — —_ 14 11 14 * —
Admiral Corp............... 19%4a 3a 354 1714 24 1.00 4.2
Aerovox Corp................ 7782 332 1242 43452 83% 0.40a 4.8
Aircraft Radio Corp......... — — 634 354 833 0.60 9.4
Allegheny Ludlum Steel. .. ... (307 174 a7l 21l 4534 2.50 5.5
Alliance Mfg. Ca........... — — 16V, 9 16 # —
Allied Electric Products. Ine... == — 5%4 3 5 0.20 4.0
American Broadeasting Co..... 10%% A 141 T 1074 * -
American Lava Corp........., —_— — 78 70 75 -—
American Phenolic Corp....... 1254 27% 1034 6l 9V 0.70 7.6
American Tel. & Tel. Co....... 20014 138 16134 lagly 15174 2.00 5.9
American Transformer Co... ... 95 2 3 2 3 #® —
Anaconda Wire & Cable Co.... 4504 194 3834 273, 37 3.50 9.3
Arvin Industries Inc........... 18L4a 1034a 305g2 17hza 241, 1.6625 6.9
Automatic Radio MFfy. Co., Inc.  wme — 12 33 134 * —_
Aveo Mfg, Corpv..ovovns. 143% 414 9% 534 734 0.50 6.5
Belden Mfy. Co..... ... ... ... 27 11 2217 1134 18 1.80 10.0
Bendix Aviation Corp......... 63 26 53, 3417, 53%% 5.00 9.3
Blaw-Knox Co............... 3074 1074 193 1355 19 1.25 6.6
Breeze Corp........ a1y, EX 117% 5 1%  1.00 8.7
Capitol Records Inc 2934 e 7% 3 634 0.12Y% 2.0
Chicago Molded Products Corp. 1214 5 g 5 13 1.05 21
Clarostat Mfp. Co........... 6 134 6/ 20 533 0.16 3.0
Claude-Neon, Inc............. ] 1y Tia 17 474 * —_
Collins Radio Co............. 20V, 4 16 4, 15%  0.50 3.1
Columbia Broadcast. System “B"" 50 1654 40 25 28/ 1.60 5.6
Cornell-Dubilier Electric Co.... 277% 7 17V, 1054 1534 0.95 6.0
Corning Glass Works.......... 3075 18 454 2874 405 2.00 4.9
Davega Stores Carp. (NY).... 34 11l 192 134 1434 210 4.2
Qecca Records, Inc........... EYET 434 10 6l 8ls .50 6.2
Driver Harris Co............ 66 23 364 2417 3645 2.25 6.2
Dumant Electric Corp........, — — 3% s 24 = —
Allen B. DuMont, Labs....._. 16V, a1/, 2154 13i, 15t% 1.00 6.5
Durez Plastic & Chemicals, Inc. 22 835 1654 13 15%% 1.00 6.4
Emerson Radio & Phonograph Co.  1074a 6l/5a 20l4a 12!5a 13t 0.73a 55
Espey Mfg. Inc.............. — — 2 1V 2 * —_—
Fairchild Camera & inst. Co... 28 7 3015 20 24 0.75 31
Fairchild Eng. & Airplane Co.. . 834 2 E 4Ty 8% 0.60 6.9
Gabriel Co.. ., .. ... ... ... 15543 4l/za laa Slhaa B34 0.55 6.6
General Aniling & Filn Corp... 148 575 86 63 7734, 1.00 1.3
General Bronze Corp,......... 23%a TVa 20342 11/4a 17 1.50 8.8
General Electric Co........... 52 3134 50145 41V 4555 3.80 1.7
General Industries Co......... 18l4 5 14 6l 11 1.60 14.4
Gengral lnstrument Corp...... 19 454 1342 8l 1¢ 0.40 4.6
General Precision Equip. Corp... 4044 1174 2134 1245 28 1.00 5.0
Glabe-Union, Inc............. 13Lga 6l4a 25%g 11 2434 1.90 7.7
Hallicrafters ... ... ... Sl 234 13l Sl 753 0.15 2.0
Hazeltine Corp.. ... oo 0ss 26\%5 10 24l 16 25\, 1.75 6.9
Hoffman Radio Cotp.......... 1334a 1l4a 17Vaa 752 1074 0.791%a 7.3
Hytron Radio & Elec. Corp.... 534a Sqa 7V 3 Sl 0.50 7.7
International Resistance Co.. ... 3le Y & 2178 5bs 0.30 5.8
[nternational Tel. & Tel. Corp.. 33 T 16 9y 1dby - —_—
Jefferson Electric Co.......... 5314 1004 23%;, 1614 22> 2.00 8.9
KKetlogy Switchb'd & Swpply Co. 1514 6% 19 11l 1514 0.90 5.8
Lear tnc.......oovinae oo 81 g 454 1154, 5 S —
Libbey-Owens Ford Glass Co... 741> 43 39 30%% 315 3.50 111
Magravox Coo.u.oovinniinens 21 5 241y 1075 1254 1.00 7.9
Maguire Industries Inc........ 8 846 124 33 1.65 & —

TELE-TECH ¢ February, 1951
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480 Lexinglon Ave., New York 17, N. Y,

PRICE ANALYSIS

Stocks 1945-1951, with Dividends Paid and %0 Yield

Merrill Lyach, Pierce, Fenner & Beone

Dividends

Paid

1945-1949 1950 Current 1950
Stock Price Ranye Price Range Price $ per Yield
Exchange Campany Kigh Low High Low 1/3/51  share %
u P. R. Mallory Ce.. fnc........ 38l 1417, 26 16/ 274 1.17% 4.3
U John Meck Indusiries......... —_ — LA 21/ 3, * —_
NYSE Minnesota Mininyg & Mfg. Co... 101 20 151 94 151 2.20 2.1
WYSE Motorola, Inc................ 26%4a 834A 57 23045 411/, 4.50 10.8
U Muntz TV Inc. ..o, — — 434 2V 234 0.15 6.6
NYGE Miafer Co.....o o 1204 7 11, 654 8 0.45 5.6
u National Co. Inc............. 734 134 6 2 4 0.05 13
MYCE Mational Union Radio........ 14 2 2V 454 —
MWSE  Oak Manufacturing Co..... 14 634 1015, 137% 1.50 10.8
NYCE QJympic Radig & Tel. Co — —_ 634 &7 0.74 8.3
U Packard-Beit Co............. 410 la Sa &lha V4 0.87 % 121
NYSE Philco Corpe.n oo oviv. 47 2006 23 20 22 1.67V5 7.6
WYSE Pittshurgh Plate Glass Co... ... 48344 2834a 4075 302 3834 2.50 8.5
NYSE Radio Corp. of America. ... 1935 7% 2314 1204 1654 1.50 2.0
U Ray-0-Vac ................ 1734a 6lga 16V pa 9a 16a 1.31V4a 8.2
NYCE Raytheon Mfg. Co............ 29V alg 13145 &g 1154 —_ —
U Raeves-Ely Labs, Inc....... .. —_ — 434 3V Ay — —
U Reeves Sounderaft Corp....... — — 2 Va 15 — —
NYSE Revere Copper & Brass. .. 3134 10%% 3234 1437 2834 2,30 8.7
MWSE  Sanpamon Electric.........., 37 2214 37 264 37 3.50 8.5
3} Scophony-Baied  Ltd,. .. ...... — — 0.35 0.10 0.18 # —
U Scott Radio Labs., Inc........ 2% 54 Sla 1 254 * -
NYCE Sentingl Radio.,......... ... 1004 134 S5 3, 6 # —_
] Sight Mirror Television Corp... =— —_ 0.05 0.05 0.05 —_
U Sight Master Corp........... — — 45 0.05 013 W —
NYCE  Sonotone Corp............-.. 7Va 21/ 534 274 434 0.32 7.3
NYSE Sparks-Withington Co......... 1374 3% 104, 4V 6% 0.10 1.5
Y Speer Carbon Co............. — —_ 3094 13 30V 1.20 3.9
WNYSE  Sperry Corpa.....v.vovnauen 401/, 1634 335 2574 34 .00 5.9
U Sprague Electric Co,........ .. — — 34 15V 31V 135 4.3
1] Standard Coil Praducts Co... .. — — 12 9 10V 0.25 2.5
NYSE  Stewart-Warner Corp.......... 2634 o, 2134 12 1634 1,50 2.0
U Stromberg-Carfson Co......... 29 834 1934 14 1334 — —
NYSE  Sylvania Elec. Products Int.... 435 17V 265% 181, 24 2.00 8.3
u Tele-Tone Radie Corp........ — — 6% 3 4 0.121, 3.1
u Television and Radar Corp..... — —_ 0.52 0.25 0.55 = —_
) Tele-Videa Corp.. ..o os -— —_ 0.28 0.02 0.24 * —_

1] Television Equipment Corp..... — —_ 0.40 0.05 0.32 *
u Television Efectromics Fund.... — — 12.65 10.10 12,37V 1.00 8.1

1 Trad Television Corp......... —_ -_ 0.59 .15 0.50 *
U Trav-ler Radio Corp.......... — —_ 54 334 434 0.2814 6.0
NYCE  Tung-Sol Lamp.............. 14y, 354 20/, 854 17V 2.0 11.6
NYSE United Carr Fastener Corp..... 40 234 32 23 281 2.50 8.9
1] U. S. Television Mfg. Corp..... — — 1144 0.15 6.25 * —
u Unijversal Winding Co......... i1 7 13l5 8l 127 1.00 7.8
i3 Video Corp. of America....... — — 0.47 0.17 0.28 * —_
U Webster-Chicage Corp......... 1134 7 172 87 137% 1.25 9.0
3} Welis Gardner & Co.......... 934 27 1204 51/ 3 6.75 12.2
NYSE ‘Weslinghouse Efectric Corp..... 3934a 20%a 36 2905 3474 2.00 5.7
NYSE ‘Weston Efec. Instrument. ... .. 63V, 213, 3415 2234 33/ 2.00 6.0
NYSE S5 White Dental Mfg......... 44 2154 a1 27% 31a 1.601 5.1
u Wilcox-Gay Corp.....v.ooovn.. 435 3% 3 1 174 4 —_
NYCE Woodall Industties bne,....... 22V 8lh 1673 13 14l 115 g1
] R. Wurlitzer Co............. 34 3 gl 53a A 0.45 6.2
KNYSE Zenith Radio Corp,........... 4414 14V 704 3114 501/ 3.50 6.9

U—Unlisted—traded "over-the-counter”, MWSE—HMidwest Stock Exchange,

NMYSE—Mew York Stock Exchange.
NYCE—=New York Curb Exchante.

TELE-TECH + Februasry, 1851

a—Adjusted for stogk dividends, splits, etc.
te=Plus 5% stock.

#—-Dividends, if any,

not reported.
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WL L OO 1T

SHILL

approach
to the

Production |
of Electronic

fast simple
economical

CONICAL ENVELOPE . . . a stainless steel spin-
ning for cathede ray assembly made of 13 in.
thick type 444 chrome iron. 16 in. diameter.

11V, in. deep.

"'h\uq,_-,-“ 5 e
RECTANMGULAR ENVELOPE . . . a special mass
roduction preduet made for the television
ndustry of U4 in. thick type 430 chrome iron.,
24 in. wide. 16 in. high, % in. deep.

CORONA SHIELD . . . an dluminum spianing

¢ombining hemispherical and spherical forms.

Made of 250 aluminum, Vg in. thick. Overall
length 20 in.

® !mmediate cost reduction is today’s
most urgent demand — requiring more
alert thinking in the designing of parts
and more ingenious tooling methods,
Progressive new Spincraft techniques
may help simplify your production prob-
tems, just as they have helped other
large and small manufacivrers.

Some examples of this advanced en-
gineering are shown here. It will pay
you to study them . . . and ask yourself
if you can use this pioneer company’s
versatile ability to help solve your elec-
tronic problems. You'll find the Spincraft
Data Book a good source for ideas.
Write for your copy—without obligation.

4149 W. State Sf.  Milwaukee 8, Wis. |

Herctofore known as
Milwaukee Meteal Spinning Co.
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Valuable
guides
for

television
technicians

AND
SEE
THEM
oN
APPROVAL

USE THIS Y|
COUPON

to get FREE examino-
tion copies.
not fully satisfied, you
may return them with-

Juot published!
MOVIES
FOR TV

This complere, practical book gives you all the information you need
1o choose the best equipment, operate it mosr efficiencly, and make
the most effective use of movies on TV programs. It explains the
operation of all leading makes of cameras, projectors, sound and
kinescope recording equipment, differenr types of lenses, etc., giving
rhe advanrtages, disadvantages, and relative costs of each. It shows
what may go wrong and how to avoid rrouble, what type of picture
is good on television and whar is not, how to light movies for best
TV reception, how to insure good shots on location, ¢combine live
scenes with movies, produce special effects, titles, newsreels, different
types of commercials, and much else chat will be of utmost practical
aid to starion personnel and program planners. By J. H. Bautison.

TELEVISION & FM
ANTENNA GUIDE

This excellent handbook will save you much testing and read]ustmg
and insure che best reception from any antenna system, It gives you
the characteristics, dimensions, advantages and disadvanrages of all
VHF and UHF antennas and allied equipment, including heretofore
unpublished informarion on new cypes recenrly tesced by the authors,
Ic tells how to derermine the right type of antenna for a specific lo-
cation, locate space loops, determine signal strength, ewc.; how tw©
mount various types of antennas on different kinds of roofs or win-
dow sills; how to minimize noise and avoid standing waves in trans-
mission lines, and all other installation procedures, Handy rables
give compararive dara, and there is full, clear instruction in all fun-
damenral antenna principles. By Noll & Mand]. Ready Feb. 1

Outstandingly lelpfel nefenences
TELEVISION FOR —
RADIOMEN |

The oustanding book on television for servicemen. Explains in
clear, non-mathematical terms the operating principles and function
of every parc and circuit in today's TV receivers, and the chief prin-
ciples of rransmission. Complete, practical instruction in installation
and alignment procedures, testing equipment and how to use it,
adjustment, and trouble-shooting. By E. M, Noli.

RADIO & TELEVISION
MATHEMATICS

This unique handbook of 721 problems and solutions shows you
what formulas to use, what numerical values to substiture, and each
step in solving any problem you are likely to encounter in radio,
relevision, or industrial electronics. Conveniently arranged and fully
indexed for quick reference. By Bernhard Fischer.

A practical how-to-do-
it guide for technician
and program director
alike,

How to get the most
out of the antenna sys-
tem at any location.

Televisign
for Eﬂ’ﬂﬂﬂvrm] ]

[L e

RADIO ang
TELEWISION
MATHEMATICS

| N EEN EEN EEN EEN EEN BEN EEN EEN BN B e e e i G B EEN BN B S el

The Macmillan Company, 60 Fifth Avenue, New York 11 l

"\ [ Movies for TV $4.25 Please send me the books c¢hecked. I will either 1
remic in full or return che books in 10 days.
[ Television & FM Antenna,

W poote Guide. [Prob. ) $5.75 I

! [] Television for Radiomen Signed . |
aut further charge. 1 sro0 P
b 5 Ratio & Tteysion AQAIESS oo 1
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I Mathemoties $6.00

% {
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for
PICTORIAL
NEWS OF
THE WORLD'S
FINEST
HERMETIC
SEALS

Tirs

BOTTOM VIEW

Quality pus

The only seals you can hot tin dip
at 525°F. for easy assembly solder-
ing, for a strain and fissure-free
sealed part with resistance of over
10,000 megohms!

Hermetic headers withstand high
vacuum, high pressure, temperature
cycling, salt water immersion and
spray etc., and are used extensively
by America’s leadmg industries and
government agenaes.

RE
WEADERS A
AND ODE
Tskxmt.:.s RMA CoroR ¢ /
AVA ;
'@ﬁ ;

Write for
s  Your copy
“#ia~  of the most
nE o complete
catalog
_ever pro-
" duced on
hermetic
seals,

'HERMETIC SEAL

PRODUCTS COMPANY
:.33-35 So. Sixth St., Newark 7, N.J.

TELE-TECH * February, 1851
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LOS ANGELES-SAN FRANCISCO RELAY

(Continued from page 45)

The FM and microwave transmit-
ting terminal will accept a 0.25 volt
(peak-to-peak) video signal in the

TD2 system will be available for ment will be required at intermedi- range between d-c and § megacycles.

connection to multiplex telephone ate offices whenever

equipment, and FM terminal equip- dropped.

Fig. 3: Alarm and express
order system for unattended .
Each c¢enter can ference frequency) of 70 MC is ob-

2 P A—{‘ LO?LS;C:AW [TERV WET |- <5 SF -GRANT AvE stations.
L= Auamm | S o . s . K . .
S e e ‘ vl monitor 6 stations and receive  taineq from two microwave oscilla-

up to 42 indications from each

Ratreig peater

channels are The signal before being fed to the
frequency modulator iz  passed
through a video amplifier and clamp
circuit. The carrier frequency (dif-

tors. The video signal modulates one

Fig. 4: (below) A typical re-  4f these oscillators, producing a peak
station; equipment

ra0 6082 shown by broken lines is ) ‘ . |
used only at main stations in difference frequencies which vary

frequency swing of 8 MC resulting

=

BarS & ko
ANNUN CHT 19

TEMELOR

8ars 504 -5
ANNUN CRT 6

TEHACHAP|

TBG 10 ana RECEN NG

‘i 3ar 903 &rmm
i

O OFR

CHan
REC, FILTERS

TRANSMIT TING
ANTENNA

AUKILIARY

STATION

DIRECTIONAL
GUIDE COURLER

NUIT. - DOTTED
EQUIPMENT AT
MAIN STATICNS

40 MC
SHIFTIR

taAIN AU
STaTION ESANCIN

BUX. STAIDH TOPRER

TRANS,

FiLiERS

T

DEPENDABLE INSULATION

Meet

All
Coil-Form
Requirements

No matter how exacting your re-
quirements are, Precision Paper
Tubes can be made to meet them.
Made ta your specifications of
finest dielectric Kraft, fish paper,
cellulose acetate, combinations.
Any shape, length, ID, OD. Spiral-
winding and die-forming under
pressure provide maximum strength
with light weight.

Write for new Mandrel List
of 1000 sizes

PRECISION PAPER TUBE CO.

2057 W. CHARLESTON STREET CHICAGO 47, ILL.
Piant ## 2, 79 Chapel Street, Hartford, Conn.

ALSC MFRS. OF PRECISION COIL BOEBINS

ABSOLUTE UNIFORMITY

TELE-TECH ¢ February. 1351

/"SYNTHANE is a Whale of an )
INSULATOR

d

Synthane laminated plastics"have @ combinatian of superior
electrical qualities that may make them just the materials you've
been seeking to make your product better,

One odvantage is excellent electrical insulating ability,
Others are high dielectric strength, low dielectric constont and
low power factor. Together with Synthane's light weight, ease of

machining and good mechanical and chemical characteristics,
they make Synthane a valuotle material for many applica-
tions in almost every industry.

If your present materials are in any way unsatisfactory and
your quality stondards are high it may pay you well to And out
mare about Synthane. For your copy of the Synthane catalog,
clip and mail the coupon today

r———

ORATION

-\--.----uu-r s
: SYNTHANE CORP
12 River Road, Ooks, Pa.

of the complete

Pleqse send me a cOpY
Synthane catalog.
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A BETTER ENGRAVER
AT LOWER COST

The 2 and 3-Dimensional

1 MICO

Tills the long-felt need for a portable, inex-
pensive and depeudably aceurate machine for
making small dice, molds, 1emplates, cie. Ex
Lremely simple o oporate.
Note These Superior Featnres
# Engraves 2 or 3 dimensions,
# Pantograph permits 4 reduetion rutios,
® Micrometric depth conirol graduated in
thousandths of an inch.
@ Entire spindle assembly removable o fa.
cititate cutter grinding.
® Rugged east irem comstruclicn with ex-
clusive gdjustments for insuring quick,
accurale setling.
Send for eomplete specificalions and attractive
price list.

MICO INSTRUMENT 0.
75 Trowbridge Street, Combridge, Mass.

Recunhag Efficiency

Jypliatr

Ampex Magnetic Tape Recorders
offer the only proved means of
making electrically reproducible
recordings up to 40,000 cps! Such
critical recording permits delailed
study of particular phenomena
from tape loops, or other sutomatic
doto reducing systems. Up to 14
channels of dato recorded simul-
tanaously on separate tracks where
required. Special systems record
down to 0 tycles with no phose shifi
or wave form distortion. Write for
analysis of your specific problem.

UNLIMITED USES INCLUDE:

# Recarding-Broadeasting

Ampex Magnetic Tape
Recorders are availa-
ble in console, rack or
partable types.

® Aerophysical Research
® Multi-Channel Recording

# Portable Hall-Track
Recording

® Indusirial Recarding
& Loborolary Research
@ Telemetering

S7ANDARD OF THE GREA

AMPEX ELECTRIC CORP
San Corles, Calif.

84

TV Relay

(Continued from preceding page)
between 66 and 74 MC. The average
difference frequency of 70 MC is
stabilized by means of an automatie
frequency control.

An amplifier and limiter circuit
follow the FM modulator and deliver
a power of plus 13 dbm to the micro-
wave transmitting circuit through
a patching and monitoring bay. All
channels connect through a common
patching bay at the 70 MG i-f for
monitoring, patching, switching, and
bridging onto branch routes.

Referring te the transmitting

microwave cireuit; a 70 MC i-f sig- |

nal and a microwave carrier fre-
quency obtained from a crystal-
controlled harmonic generator are
fed to a vacuum tube modulator. The
output of this modulator is passed
through a side-band filter which re-
moves one of the sidebands and then
through 3 microwave amplifier stages
which increase the signal amplitude
by approximately 16 db. The signal
output is connected through wave-
guides to the correct channel branch-
ing filter before being fed to the an-
tenna. A directional coupler to-
gether with a crystal-detector ‘type
power monitor circult are bridged
on the waveguide between the ampli-
fler and filter. This nionitor eircuit
indicates not only the transmitter
power, but also energizes an alarm
if a drop of 10 db or more of power
output occurs.

The microwave receiving terminals !

are located at both ends of the relay
system. An image rejection filter
connects each received channel to a
crystal converter where it is con-
verted to the i-f frequency of 70 MC.
This is accomplished by beating a
local microwave generator with the
incoming signal. A preamplifier am-
plifies the signal before it is applied
to the main i-f amplifier which has
an automatic gain control circuit to
maintain the signal at a constant
level. The latter maintains the out-
put of the main amplifier at plus 12
dbm by automatically adjusting the
grid bias on five of the eight ampli-
fier tubes. The i-f output is cabled
through the 1-f patching and moni-
toring bay to the FM receiving ter-
minus.

The first circuit of the FM receiv-
ing terminal limits the i-f signal
magnitude, and amplitude variations
removed, The discriminator com-
bines two tuned circuits, one resonant
above 70 MC and one below 70 MC,
the instantaneous frequency govern-
ing the voltage developed across
these two circuits. By bridging op-

(Continued on page 86)
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PROJECT ENGINEERS

For Microwaves ...
Magnetrons...
Klystrons...and
Pulse Modulators

Experienced personnel required in
our expanding Microwave and Vac-
num Tube {facilities, with the fol-
lowing background: Microwave
Measurement, Magnetron Develop-
ment and Manufacturing, Klystron
Development. Vacuum Tube Tech-
nique, Pulse and Modulator Cir-
cuits.

Permanent positions with one of
the oldest tube comnpanies in Amer-
ica, associated with a world-wide
organization. Unlimited possibil-
ities are available to the proper
people.  Write full details, in con-
fidence.
®

AMPEREX ELECTRONIC CORP.

25 Washington St., Brooklyn 1, N.Y.

] elec’rromc

engineers
(3 seniors)

wanted by

The wmanufacturer of
world-famous Freed-Eise-
mann Radio-Phonegraphs
and Television Consoles re-
quires 3 engineers to act
as rroup leaders on design
and production of commu-
nication equipment on
important government con-
tracts. Must have a mini-

mum of 7 years experience
in this field.

Write, giving complete
outline of education, ex-
perience and salary re-
quired te Freed Radio
Corp., 200 Hudson Strcet,
New York 13, N. Y.

TELE-TECH = February. 1951


www.americanradiohistory.com

ENGINEERS
Better Yourself With
A Better Job At
O

GRADUATE ENGINEERS FOR PROJECT
& PRODUCT ENGINEERING WORK

OPPORTUNITIES & SALARIES
COMMENSURATE WITH ABILITY

OPPORTUNITIES EXIST
For Graduate Engineers With Design, Development
and Product Experience in Any of the Following
ANALOGUE COMPUTERS SERVO MECHANISMS
R ELECTRONIC CIRCUITS

RADA
COMMUNICATION EQUIPMENT AIRCRAFT CONTROLS
INSTRUMENTATION

HYBRAULICS
ELECTRONIC PACKAGING PRINTED CIRCUITS
FRACTICNAL HP MOTORS

PULSE TRANSFORMERS
ALSO

FIELD SERVICE
ENGINEERS

To install and flight test electronic equipment. Engineering de-
gree and service technical experience preferred. Assignment in
U.S. and abread.

SUBMIT RESUME TO
EMPLOYMENT OFFICE

SPERRY
GYROSCOPE CO.

DIVISIiON OF THE SPERRY CORP.

GREAT NECK, L. 1., NEW YORK

CAREER OPPORTUNITIES

AT []”M[l NI TeLevision

Electronic Engineers

Several interesting openings for qualified men experienced in
circuitry, design and/or product development. Minimum of
3 years televisicn experience required. Excellent advancement
opportunities,

Sales Engineers
Television transmitter design, Knowledge of TV camera tech-
niques, transmitting equipment and servicing, E.E. degree
neeessary.

Design Engineers

M.E. or E.E. Experienced in Radio or TV design. For mess
production plant. Prefer heavy background in gear train
or servo mechanism computation.

Methods Analyst

Top man. Must be familiar with Radio or TV production
line assembly methods, work simplification, standard time
values, tool and jig design.

Apply in person, phone or write:

ALLEN B. DuMONT LABORATORIES, iInc.
35 MARKET ST., EAST PAYERSON, NEW JERSEY
Att: Mr. G. KAYE, Personnel Dept., MUlberry 4-7400

77is? 1% T, %mmz Teloiion,

RCA VICTOR
Camden, N. J.

Requires Experienced

ENGINEERING
OPPORTUNITIES

Engineering
Opportunities

Electronics Engineers

RCA’s steady growth in the field of elec-
tronics tesults in arractive opportunities
for electrical and mechanical engineers and
physicists. Experienced engineers are find-
ing the “right position” in the wide scope
of RCA’s acrivities. Equipment is being de-
veloped for the [ollowing applications:
communications and navigational equip-
ment for the aviation indusury, mobile
transmitiers, microwave relay links, radar
systems and components, and ultra high
[requency test equipment.

These requirements represent permanent
expansion in RCA Vicior's Engineering
Division at Camden, which will provide
excellent opportunicties for men of high
caliber with appropriate fraining and
experience.

If you meet these specifications, and if
you are looking for a career which will
open wide the door to the complete ex-
pression of your talents in the fields of
electronics, write, giving full dermails to:

National Recruiting Division
Box 30, RCA Victor Division
Radic Corporation of America
Camden, New Jersey

Expanding research and develop-
ment organization has a number
of unusual opportunities for elec-
tronic engineers with experience
in the following fields—

Laboratory Test Equipment
Airborne or Shipborne Radar
Microwave Communications

Telemetering or Missile
Guidance

Underwater Sound

Men qualified in these or allied
fields are invited to send resumé.
All replies confidential.

MELPAR, INC.

452 Swann Avenue, Alexandria, Va.

in
Westinghouse

Wanfed:

DESIGCN ENGINEERS.
TECHNICAL WRITERS.

Must have at least one year's ex-
perience. For work on airborme ra-
dar, shipborne radar, radic com-
munications equipment: mico-wave
relay or micro-wave communications.

Good pay, excellent working con-

ditions; advancement on individual
merit; locarion Baltimore,

Send resume of experience and ed-
ucation i10: Manager of Industrial
Relations,

WESTINGHOUSE ELECTRIC
CORP.
3519 WILKENS AVE., BALTIMORE 3, Mp.

TELE-TECH + February, 1951
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Announcing ! ™, WreevED
= The JKOT7E

With Thermostat Sealed In Helium
Here’s another importany JAMES KNIGHTS develop-

ment, the JKOTE Oven. It fealures a lbermostat that’s
sealed in a glass envelope that has been filled with
helinm. Contact arcing is eliminaied—temperature dif-
ferential is egreatly minimized by providing closer
thermo-counling to the thermostat! In addition, it’s
completely dust and tamper proof! .
The ncw design results in greater freauency stability
_Jonger life—sreater reliability than is possible with
mercury thermostats! The JKOTE s available with
either a 6.3 volt 10 watt heater, or a 115 volt 12 watt
heater. It’s broadcam. FM & TV, F.C.C. approved!

Additional JKOTE Specifications

Will hold any JK 1ype ecrystal except H-6, HI8T
and H-19

Normal operating temperature 50° C£2° C,

Will hold any temperalure as much as 75° C above the
ambient

Supplied complete with Johnson No. 237 Sockel

Also Ideal As Frequency Standard
When Used With JK Stabilified H-18

The JKO7E. when used with the JK H-18, 100 KC
Crysial, or similar 1vpe, is also ideal for extremely ac-
curate frequency measurements.

JK Stabilized H-18 Specifications

Frequency Range: 80 KC to 2 MC

Hermetically sealed metal holder

Wire mounted silver plated crystal Octal hase.
Complete Information on Redquest

W The James Knights Comprany

SANDWICH, ILLINOIS

ANNOUNCEMENT!

MAGNETIC CORE CORP. announces the
completion of the first of two wings of their
New Modern Iron Powder Metallurgy
Plant at John Street, New Windsor, New-
burgh, New York, specializing in Magnetic
Cores for Television, Radio and Communi-
cations. Our expanded facilities will en-
able us to meet government contracts and

sub-contracts.

Offices and Laboratories are still lo-

cated in Ossining, New York.

» CORE CORP.
142 SOUTH HIGHLAND AVENUE, OSSINING, NEW YORK
Ossining 2:0222
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TV Relay

(Continued from page 84)

positely poled detector circuits across
the tuned circuits the video fre-
quency may be recovered. The detec-
tor circuit is connected to a feed-
back video amplifier, the output of
which is in push-pull to supply the
1.5 (peak-to-peak) output voltage to
a 110-ohm balanced line. Gated in-
put circuits are employed in the i-f
patching and monitoring bay to per-
mit rapid switching between the two
connected ecircuits. Three multiple
output circuits are bridged across
the line to permit routing to branch
lines. The signal may be observed
on either an oscilloscope or picture
monitor by means of monitoring
jacks and equipment.

In the repeater circuits, the signal
is received and fed to the branching
filter. Each channel passes through
an image rejection filter and is con-
verted to the 70 MC i-f by mixing
it with the output of a microwave
oscillator. With the exception of
the local oscillator circuits in unat-
tended stations, the repeater station
consists essentially of a microwave
to i-f receiver and an i-f to micro-
wave transmitter. Figure 4 shows
a repeater station. The dotted con-
nections, however, are used only
at main stations. The i-f signal
after amplification and automatic
gain regulation is passed through
the patching bay to the modulator
and retransmitted to the next relay
station. The microwave generator
frequency is 40 MC greater, or less,
than the received frequency from the
preceding frequency to prevent any
leaking to the receiving antenna
which would cause “singing.” The
microwave generators are crystal
controlled to within 0.003 per cent.
Auxiliary stations are supplied with
a 40 MC oscillator and mixer circuit
to accomplish the 40 MC frequency
shift between the repeater input and
output. This microwave generator
has two outputs, one which supplies
the transmitter modulator and the
other which feeds a mixer circuit
where it is shifted 40 MC by the 40
MC oscillator. This 40 MC shifted
output is applied to the receiver con-
verter where the incoming signal is
demodulated to the i-f frequency of
70 MC.

Lansdale Tube Buys Site

A subsidiary of Philco Corp., the
Lansdale Tube Co., with its main plant
and laboratories in Lansdale, Pa., has
purchased a site at Frederick, Md., for
a new plant for the manufacture of
critically short electronic tubes for the
Armed Forces and essential civilian re-
quirements.

TELE-TECH <« February, 1951
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nnonncing

the = J A

... newest in ARC’s line
of Signal Generators

108-118 MC

24 omni courses
Left-center-right phose localizer
Left-center-right 90/150 c¢ps localizer.
Signal source for bench or ramp test-
ing of YHF airborne omnirange and
localizer receivers. RF output for ramp
checks, 1 voltinte 52 ohms; for kench
checks, 0-10,000 microvolts. Descrip-

tion and specifications on request.
TYPE H-10 TYPE H-12
23,500-24,500 me. RF 900-2,100 mc. RF sig-
signal source, CW or nal sowrce, CW or
pulse frequency-modu- puise amplitude-mod-

lated. Equal te mili- vloted. Equal to mili-
tary T5-223/AP. tary 15-419/U.

Specifications on request.

ﬂireruﬁ Rddio; .

Corporation’

. BOONTON, NEW JERSEY -
_Dependabfa Elettronic Equipment Since 1928

" The ONLY =
truly high- fidelity high-
performunce tape recorder. .
in the popular price
field!

HdS every feature

of the most expensire
ploieﬁsxonal equipment. Ready lor
consoleinstal- g 4rﬂ“
lation. Write for ° ]
Bulletin #103.

usen S NET cosr !

Monvufactured 8y

Berlant. Assoﬂutes

4917 W. Jefferson poulevard
Los Angeles 14, Calitornia |
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Aircraft Radio Corp. .. 84
Allied Radio Corp. ..o o, 76, 79
Altec Lansing Corp. . ... 80
American Electrical Heater Co. . . 87
American Phenolic Corp. e 2
Amperex Electronic Corp. . ... .. .. 84
Ampex Electric Corp. ... .. . 87
Antara Products Div,,

General Aniline & Film Corp . 4.5
Astatic Corp. . ... e 69
Audio Devices, S 1
Bell Telephone Laboratories ... ... . 5ba
Berlant Associates ... B87
Birtcher Corp. ... . T8
Boonton Radio Corp TR 79
Browning Laboratories, lnc e T
Camera Equipment Co. 73
Carborundum Co. ..o 14
Central Stamping and Mfg. Co. 68
Cinch Mfg. Corp. oo 49
Clarostat Mfg. Co., Inc. ... 15
Cleveland Container Co. . ............. 10

| Clippard Instrument Labora+ory, Inc......... 78
Corning Glass Works ... ... 8
Craft Mfg. Co. ... 62

DuMont Laboratories, ln: A”en B. 55, 63, 85
Eclipse-Pioneer Div., Bendix Aviation Corp. 66
Eitel-McCullough Mfg. Co., Inc. ... . 56b
Elastic Stop Nut Corp. .o 1

Electrical Reactance Corp. ... 22
Electro-Motive Mfg. Co., Inc. ... 19
Fairchild Recording Equlpmen+ Corp. ... 77
Freed Radio Corp. ..ocooovoiviiiii. . 84
General Electric Co. 7. 51
General Industries Co. . ... .. . 53
General Precision Laborafory e . 23
General Radio Co. ... L2
Guardian Electric Mfg. Co. 75
Heppner Mfg. Co. ... 70
Hermetic Seal Products Co. 82
Hughey & Philips ... U 13
Houston-Fearless Corp. ... 1é
International Resistance Co. .. 8 9
Johrson Co., E. F. e, 67
Jones, H. B., Div. Cinch Mfg Corp e 78
Kester Solder Co. ..o . 57
Knights Co., James . ... 86
Lewis Spring & Mfg. Co. .. . ... 40
Macmillan Co. ... ... .. ... B2
Magnetic Core Corp. B UTSUSURR 86
Measurements Corp. FTT U PSPPSR 74
Melpar, Inc. [P . 85
Mico Instrument Co _____ 84
O'Neil-Irwin Mfg. Co. .. 74
Paramount Paper Tube Corp e 1T
Precision Paper Tuke Corp. ........... R 83
Radio Corp. of America....... 61, &4, 75, 85,
Cover 4
Radio Materiafs Corp. . ...Cover 2

Raypar, Inc. ..

Reeves Soundcraft Corp
Sarkes Tarzian, Ine. ... ... ..
Sperry Gyroscope Co., Inc
Spincraft, Ine. ...
Sprague Electric Co. ...

Stackpole Carbon Co. ... . . &5
Sylvania Electric Products e o 59
Synthane Corp. ..o . 83
Thomas E|ec+ronics, Ine, . b
Tinnerman Products, fnc. ... I7
University Loudspeakers, Inc. 76
Wells Sales, Inc. ..o 38
Western Electric Co. ... 5ba
Westinghouse Electric Corp ..... 85
Wilker Products, Inc. oo 3

While every precaution is taken to insure ac-
curacy, we cannot guarantee against the pos-
sibility of an occasional change or emission in
the prepration of this index.
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Beaut

ELECTRIC SOLDERING
----- IRONS

are sturdily huilt for the
& hard usage of industrial
i service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as
heating element,
easily removable
and replace-
able. In 5§
sizes, from 50
watts to 550
watls.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an elecfric soldering
iron. When placed on
and connected to this
stond, iron may be main-
tained at working tem-
perature or through od-
justment on bottom af
stand at low eor warm
temperatures,

For deseriptive liferaiure write

“AMERICAN ELECTRIC

101

HEATER COMPANY
DETROIT 2, MICH., U,

87
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s TRANSMITTING

«RECEIVING

. INDUSTRIAI.

. SPEC AI. PURPOSE

UBES

original carfons, and guaranteed by Wells.

requirements at onee for your own protection.

Many Types Are Now Scarce At These Low Prices. Check your
All tubes are standard brand, new in
Order directly from this ad or through your local Parts Jobber.

Wide Selection of Electronic Components at WELLS—Tubes « Resistors
Condensers « Wire and Cable Yolume Controls «
Relays « Rectifiers « Transformers « Chokes « Micro Switches « Toggles
« Antennas « Accessories ¢ Electronic Assemblies » Dial Light Assemblies

Co-ax Connectors »

PRICE
TYPE TYPE EACH TYPE TYPE L
1ASGT . 4B27/CE201A ........ § 2.40 2748 . § .
BI . . 4B28/CE225 ... L. 240 282B ... :
1B4P . 4535/052123 7.63 287A/722A .
1B22 2. SAP] ....... 3.75 93A .. .
B27 . EL-C3B 4,25 .
1532/532A . SBP{ . 2.95 E
42 . 3BP4 3.95 .

|848 . . 5CPI . 2.43 .
EL-ClA/ . 502 18.80 .
CE. R 5FP 1.75 .
EL-I1C . 5GP 2.93 .
CE- . AH. .45 X
108 . 7 B-5 .45 .
1E7 I SH 4.75 X
| G& . 512 12.85 .
16 . 5M 3.75 i.
1H4G . 5N 3.75
1J6G . . 5-4 B .. .35 -
tLH4 [N 6-7 Ballast .......... .35 3
IN2{ (Xtal DJode) 1.20 GA3 . 1.60 i
1R21 1.40 6AG 1.2 X
IN2'2 " o . 1L4g 6AF6G 1.30 ;
tN23 ‘0 . 1,30 §B7 .30 Y
IN23A v w C 228 868 130 B4 e o
IN57 : HEH 130 918/CE-1C 14
IN29 6C8 1.30 920/CE2ID 2.40
Q56T g1 ‘15 60/ 164 : 923/GE23D 110
1R4/1 GH1 45 BT oo British 827/CE25D 123
T4 . 6J5 1588 VR.G3 British . 930/CE30C 1.20
2B7 . 633G . 1.45 931A ... 3,95
2828/ 67 . 1.3¢ C .
c21 . 517G .20 c

. 6R7G 1,10 R

. 6R7GT 1.20 R

. 6U76 .83 7

. 7-7-11 Ballast . .35 y

7A4 . .83 F

: ;B8 .30 8

.4 7C4 .35 8

. 7E6 73 8

. 7F7 1.10 v

. 7H7 1.80 I

. L7 . 1.33 |

. N7 t.50 1

. Y4 L. .80 F

. 9-3 Ballast s .35 3

. 10 .55 v

.85 10 .53 1

. R v

. .50 v

R .45 v

. 1.25 v,

. 1.25 F

X 75 C

. .82 20

. .80 21

. .85 21

. 128F7 70

. 18X825 (2 Amp Tungar) (.45

. [3-4 Ballast .......... .35

X R-15-A/CE235 (15 Amn

% Argon Rectifier .. B.gl]

[ |- B .55

: FG 17 /CE-309 a.gg

25 19 L A
4B24/CE234 3.25 20 4 Ballast .45
4B25/CE22 7.85 CE-20D /927 ... 1.25
4B26/CE225 .. 1.90 CE-21-D/920 ... 2,40

Many Other Types in Stock. Send Us Your Requirements.
Order From Your Parts Jobber or Directly From Wells.

WRITE FOR NEW

WELLS CATALOG

World’s Largest Display of Radio and Electronic Com-
ponents. 9000 Square Feet of Display All on One Floor.

SALES, INC.

320 N. LA SALLE 5T. DEPT.T CHICAGO 10, ILL.

88 TELE-TECH » February, 1851

www americanradiohistorv com


www.americanradiohistory.com

MOST CHINESE COPIED TUNER

the 1A@I20AN
Tuner.

Electrical engineers tell us that's
common expression within the In-
ustry. It has something of that same
meaning as “Imitation is the greafest
form of flattery.”

, pié&vides rigid horizon-
erfical positioning of the tube
i for tie-points

: _ﬁ.’i’ifé for complete information, specs and

e L Tﬁﬁé‘-lﬁb_e _';f).erfor-mg-h:e with two tubes
- ® Each channel individually qliéned for maxi-
mum. performance e :

technical data. Engineering service

available upon request.

_,..q

et ’ ( - % The SARKES TARZIAN
—OAVRES AV, N, stations in Bloomington

TUNER DIVISION, WTTS_WTTV

537 South Walnut Street » Bloomington, Indiana 5000 Watts Channel 10
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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

Performance-Proved in adive duty

For civilian and military electronic designs . . . RCA preferred-type

receiving tubes offer these important advantages . . .

FLEXIBILITY— RCA preferred-type re-
ceiving tubes are chosen for the advan-
tages they offer from engineering and
equipment production viewpoints.
They cover an extremely wide variety
of tube applications in ¢ivilian and mil-
itary equipment...and offer the engi-
neer flexibility in circuit design.

PERFORMANCE— These types have
demonstrated their reliability in equip-

ment of widely divergent designs.
Proved in service, they are the logical
types for future designs.

ECONOMY —This group of 44 tube
types represents more than balf of
RCA’s current receiving tube volume.
By concentrating production on these
few types having wide application, sub-
stantial savings are realized in manufac-
turing costs which are passed on to

customers. . . and quality and perform-
ance capability are sustained at a high
level.

STANDARDIZATION—By concentrat-
ing on RCA preferred receiving-tube
types, the equipment manufacturer also -
benefits by his ability to standardize on
component parts . . . resulting in sub-
stantial purchasing and stocking econ-
omies.

"RADIO CORPORATION of AMERICA

ELECTRON TUBES

NARRISON. N. J,
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