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Nearly 5,000 miles of Microwave

by

Actual
Experience...

o with proved
field-tested installations

® with complete
engineering service

o for over 20 years
specialists in mobile radio

otorola...

Already installed or under construction, across all
kinds of terrain, Motorola-Microwave offers

low cost reliable communications. Each Microwave
transmitter provides multi-channel operation

and gives you simplified, economical, private, cross-
country communications that are constantly
dependable and efficient.

Motorola’s Current Research Program Includes:

e Microwave e Fire Search e Guided Missiles

o Nucleonics e Teleswitching e Direction Finders

e Countermeasurers o Carrier Relay Equipment

e Radar Search e Radar Beacons e Digital Computers

o Selective Signaling e Telemetering e Servo-Mechanisms
¢ Gamma Ray Technique e Pulse Code Modulation

e FM Receivers and Transmitters.in YHF and UHF Bands

o Production-Proven Sectionalized Sub-miniaturization

Motorola ine.

4545 AUGUSTA BOULEVARD, CHICAGO 51, ILLINOIS
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JANUARY, 1951

COVER: RADIO-TY PRODUCTION 1940-1951—How ‘Total Industry Output is Divided
Between Civilian TV, Civilian Radio, and Military Radio-Radar Equipment.

(See page 19)
RADIO-TV CIVILIAN AND MILITARY PRODUCTION ....... .............. 18
RADIO AND TELEVISION STATISTICS OF U. S.; WORLD. ................ 20

NEW RATINGS FOR COMPONENTS IN MILITARY SPECIFICATIONS
E. F. Seaman and P. D. Bell 22

Using a “point” grading system as basis of item acceptance,
the output of industry can be increased and costs reduced

NEW CRYSTAL-CONTROLLED RADAR BEACON............ John W. Busby 24

TB-140 x-band ramark beacon is characterized by excellent
frequency stability coupled with fairly high power output

HOW ENGINEER CAN BECOME “TOP BRASS™. . ........... W. R. &. Baker 27

Self-training and inculcation of leadership, judgment, ex-
ecutive action, maturity and balance considered essential

VIDEO DESIGN CONSIDERATIONS IN A TV REPEATER LINK
M., Silver, L. Staschover, and H. French 28

A discussion of the frequency and transient response fac-
tors in a television network system involving ten repeaters

IMPROVED RCA COLOR TV.. . . . .. 31

Demonstrations show great progress in all-electronic color
teleyision; 3-gun, 3-color tube has 600,000 screen dots

NEW EDITING MACHINE FOR PROFESSIONAL TAPE RECORDING
D. C. Yarnes 32

Rapid and simple means of spotting, marking, cutting and
splicing tape featured; uses high quality audio system

ELARGOL LOW-COST PRINTED CIRCUITS—PART II........... P. P. Hopf 34

Photographic type printing, fixation by heat, and chemi-
cal change is used to set circuit connection on plastic base

POLYCASTING . ... . e e Raymond M. Wilmotte 36

New concept of radio coverage revealed by the use of a great
number of low-power stations in lieu of one large unit

CUES FOR BROADCASTERS . . .. .. e 38
DEPARTMENTS:
Tele-Tips ... ....... . ... 8 Washington News Letter .. 40
Editorial . ... . .. ........ 17 New Equipment ......... 44
News . ................ 50

CALDWELL-CLEMENTS, INC., 480 Lexington Ave., New York 17, N. Y., Tel
Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING
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— at any price.

193-206  Industrial Bayonet, Steatite, Silver-
plated bery”uum copper contacts.
Base is 4 pin super jumbo, 2%"x
33",

123-209  Medium 4 pin bayonet, heavy phos-
phor bronze side wiping contacts.
9.13/16" Dia.

123-2095B Same as -209 but with Steatite base
and beryllium copper contacts.

123-210  Similar to -209 except smaller di-
ameter. 214" Dia.

123-211  Standard 50 watt type. Double fila-
ment contacts, phosphor bronze.
33/3" Dia.

123-2115B Same as -211 but with Steatite base
and beryllium copper contacts.

123-216  Giant 5 pin Bayonet, phosphor
bronze contacts. 33" Dia.

123-2165B Same as -216 but with Steatite base
and beryllium copper contacts.

194-213  For Eimac 152TL and 304TL.

194-214  For Eimac, with air cooling jet.

124.215  For 250 watt tubes such as 204A,
849, etc.

CERAMIC MINIATURE SOCKETS SHIELDS

120-267 7 pin. 133-278A 13"

120-2778B 7 pin with 133-2788 13"
shield base 133-278C 214"

ACORN TYPE
121-265 Steatite. Mounting centers: 1-3/16".

SOCKETS FOR 833 AND 833A
124-212  Steatite base. 53" plate leads.

WAFER TYPES

Steatite, top and sides glazed. Brass contacts

with steel springs, cadmium plated.

122-228 Octal socket.  122-225 5 pin.

122-227 7 pin medium. 122-224 4 pin,

122-226 & pin. 122.217 7 pin small.

122-237 Giant 7 pin Steatite wafer. For tubes
such as HK257 and RCA813.

122-247 7 pin Steatite for tubes such as 826,

122-244 4 pin Steatite. Super jumbo base
tubes such as 8008,

122-101 7 pin Steatite wafer with shield. De-
signed for VHF use with tubes such
as 832

1292-275 Giant § pin Steatite waler socket lor
4-195A, RK48 tubes. Ventilation holes
in base.

WRITE FOR COMPLETE CATALOG

In selecting a tube socket for any appllcahon, it'is wise |
_to insist on quality if long, efficient service is your goal,
Those who appreciate precise workntanship, superior
‘design and quality ‘components will readily appreciate
why JOHNSON sockets are preferred by se6 many for'
such a wide variety of apphcahons._Wbefﬁer employing
porcelain or steatite bases, there ts none finer: anywhere\ 7

i}
g’

211, 216
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TELEVISION » TELECOMMUNICATIONS » RADIO

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL

Editorial Director

M. CLEMENTS |
Publisher

BERNARD F. OSBAHR JOHN H. BATTISON

Associate Editor Associate Fditor

H. D. WULFQRST
Assistant Editor

CHARLES DREYER
Art Direclor

R. C. DAVIES

News Editor
National Press Bldg.
Washington, D. C.

DR, A. F. MURRAY
Consvlting Editor
4707 Windom Pl.
Wuashingfon, D. C.

CIRCULATION
B. ¥. SPINETTA, Circulation Direcfor

M. GROENING
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M, H. NEWTON, Business Manager
HOWARD A. REED, Sales Manager
JOSEPH DRUCKER, District Manager
480 lexinglon Ave., MNew York 17, N, Y.
Telephone Plaza 9-7880

5. M. GASKINS, Western Manager
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201 N. Wells 5t,, Chicago 6, Iii.
Telephone RAndolph 6-9225
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Telephone DUnkirk 7-6149
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TELE-TECH*, January, 1951, Vol. 10, No.
I. 40 cents a copy. Published Monthly
by Caidwell-Clements, Inc., 480 Lexing-
ton Ave., New York {7, N. Y. M.
Clements, President: Orestes H. Caldwell,
Treasurer. Subscription rates: United
States and Possessions, $3.00 for one year,
$5.00 for two years. Canada, $4.00 for
one year, $6.00 for two years, All cther
countries, $5.00 for one year, $7.00 for
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company connection when subseribing.
Entered as second class matter a} the
post office at Mew York, N. Y., under the
act of March 3, 1879, Topyright by
Caldwell-Clements, Inc., i951. Printed in
U. 5. A. *Reg. U. 5, Pat. OF
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““"How can 1 save, in order to trim
the price of this set another $2.502"

v 'HE answer, Mr. TV-set Designer, is simple: G.E.’s 6BN6
I gated-beam tube. It replaces three tubes and associated
components, serving as a combined limiter, discriminator,
and audio-amplifier.

GBING cost is right in line with other receiving types. You
get three tubes” performance, yet you pay for only one!

Ask for Bulletin ET-B28, which tells the full story of this
amazing G-E economy tube, also charts its performance. Or
if you prefer to discuss the 6BNG in person,
an experienced G-E tube engineer gladly
will call on you. Wire or write Secrion 10,
Electvonics Depavtment, General Electric
Company, Schenectady 5, New York.

GENERAL

TELE-TECH + January, 1851 3
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New Corning Plant at Alkion, Michigan, devoted exclusively
to felevision bulb manufacturing is now in operation, The
latest in equipment and efficient layout provides additional
volume production of the finest all-glass television bulbs.

When television was still a laboratory curi-
osity, Corning made the first experimental
bulbs. All during the early stages of T-V set
production, Corning was the principal man-
ufacturer of television bulbs. In keeping
with this tradition, and in answer to de-
mands from the Television Industry, Corn-
ing has introduced the a/l-glass 20" rectan-
gular bulb/—the largest T-V bulb in vol-
ume production today.

The first of this size on the market, the
new 20" bulb combines all the improve-
ments 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
constant quality from im-
proved glass melting and forming tech-
niques. The new Corning 20" all-glassbulbis
the last word in quality, durability and size.

CORNING GLASS WORKS, CORNING, N. Y,
W”mmmé’égfd

ELECTRONIC SALES DEPARTMENT—ELECTRICAL PRODUCTS DIVISION

1851100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951

TELE-TECH » January. 1951
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How
to he sure

YOU CAMN test the paper for density . .. thickaess ... porosity ...
power factor . . . chloride content . . . dielectric constant . ., di-
electric strength.

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 . . . insulation resistance . . . water
content.

And after that, test every single finished capacitor for shorts,
grounds, and opens at overvoltage 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 on the capacitors during manufacture.
. . . and then, finally, on every single capacitor before shipment,

For full information on types, ratings, dimensions, types of mount-
) ing, and prices of capacitors, address the nearest General Electric
| Sales Office or Apparatus Department, General Electric Company,
Schenectady 5, N. Y,
|G
b

407170

] TELE-TECH + January., 1951
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For PERFORMANCE, I
PRICE, ADAPTABILITY you |ust can’t beat

of these desirable Features

i Low oscillator radiation

# High gain and low noise

@ Designed for 21 or 41 megacycle I.F, systems
@ Insulated shaft design available at low cost

i Anti back lash, air dielectri¢ fine tuning, giving
uniform coverage on low and high channels

i Three tube performance with two tubes

“ Each channel individually aligned for maximum
performance

@ Good input balance—no tracking difficulties
@ Completely shielded

@ Oscillator tube shield provides rigid horizontal
and vertical positioning of the tube

@ Extra terminals provided for tie-points

Write for complete information,

specifications and technical data.

L

E

L

SEiHm R e
R e e

%@'_%&gx}m; R S
et e 2 o i o

o

¢ Since the time it was first introduced, the

TARZIAN front-end tuner has won the acclaim of
the industry. it is small, skillfully designed, well-
built and low-priced. That’'s why 17 of the na-
tion’s set manufacturers today are specifying the

TARZIAN tuner as a component for their products.

Engineering service available
upon request

The SARKES TARZIAN
siofions in Bloomington

5000 Wuiis Chunnel 10

TELE-TECH - January. 1951
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Here...try ESNA's New Idea
in fasteners
...Rollpins

I'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 be
removed with a drift or pin punch.

) i
Remember
Rollpins are

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

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 ' RE-USEABLE
« to attach control knobs, handles and levers
. as stop pins, clevis pins, lockpins, yoke pins
« to eliminate the danger of cracking
in the assembly of plastic, sintered metal, 5
and die-cast parts Ve 74

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

@ 7 PrODUCT OF

ELASTIC STOP NUT CORPORATION
OF AMERICA

R === o e e m— e e e il — — e B e CEIEA B foem e e — i —

Elastic Stop Nut Corporation of America
2330 Vauxhall Road, Union, N. J.

xﬁ?ff'/ /#/i‘i' L’T&a}ﬁé‘ﬁ
V.7 44

FOR YOUR

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

FREE TRIAL ASSORTMENT Name
OF THE NEW ESNA ROLLPIN -
irm.
SIMPLIFIED VIBRATION-PROOF ASSEMBLIES Address _
REBUGED WEIGHT - RE-USEABILITY
Zone State ~

LOWERED COST City .

wwWw americanradiohistorv com

STUDYING COMPATIBLE TV
SYSTEMS—Under the chairmanship
of David B. Smith of Philco, a new
“ad hoc” committee of leading color-
TV technical personalities has been
set up for the further study of com-
patible-system improvements, with
field tests. Other members are 1. J.
Kaar, General Electric Co., A, V.
Loughren, Hazeltine; Dr. T. T. Gold-
smith, DuMont; and Dr. Elmer Eng-
strom, RCA Laboratories. After
some 12 months’ study, recommen-
dations of this committee will be
referred to NTSC (Dr. W. R. G.
Baker, chairman) for consideration
as an industry-wide compatible color-
TV system, embodying best features
available from all sources.

“BAROMETER, 27.9”—On a
routine November morning a news
announcer on New York’'s WOR
droned a commonplace weather re-
port ending with the barometer read-
ing—“27.9”. “Hey, that guy on just
now got his figures reversed”, phoned
in a keen young transmitter engi-
neer. “He musta meant 29.7! Why,
27.9 would mean a hurricane com-
ing!” Three hours later five of New
York's stations were off the air as
towers toppled or water rose over
the transmitter houses. The an-
nouncer sure had the right barometer
reading, after all!

360 MILES PER HOUR is the pe-
ripheral speed of the color-wheel, ro-
tating at 1440 rpm, needed to give
FCC color effects on a 30-inch Du-
Mont receiver, as demonstrated by
Dr. Allen B. DuMont before the
Radio Executives’ Club at the Wal-
dorf, New York City. A model of
such a 7-ft. color wheel was ex-
hibited, but of course to drive it any-
where near the required operating
speed would have torn wheel, color
windows, and housing to pieces un-
der the terrific centrifugal forces
developed.

RADIO STARS in the sky—stars
in the firmament which have been
observed to be sources of radio-fre-
quency radiations as well as light,
now number 50, according to Har-
vard astronomer Dr. Harlow Shap-
ley. Most of these discoveries of
radio stars were made by British and
Australian astronomers during the
past year.

(Continued on page 12)

TELE-TECH + January, 1951
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WIDE-RANGE, DIRECT-
READING CAPACITOR ANALYZER

A laboratory-type Capacitor Analyzer
meeting the need for a highly accurate,
wide-range, direct-reading measuring in-
strument capable of determining the es
sential characteristics of capacitors has
been announced by the Shalleross Manu-
facturing Co. This versatile instrument
will determine capacitance values hetween
Smmf, and 12,000 mfd.; insulation resist-
ance from 1.1 to 12,000 megohms; also
leakage current, dielectric strength, and
percentage power factor, A divided panel
carrying an outline of the operating in-
structions makes it readily possible to use
the instrument without reference to an
instruction book., The Shallcross analyzer
operates on 110 volt, 60-cycle alternating
current. Literature giving full details will
gladly be sent on request to the Shalleross
Manufactuzring Company, Collingdale, Pa.

MULTI-PURPOSE
TRANSMISSION TEST SET

In addition te measuring the electrical

characteristics of telephone lines and
equipment the new Shallcross multi-pur-
pose transmission test set may be used for
efficiency tests on local and common bat-
tery telephone lines and sets, carbon mi-
crophones, receivers, and magnetic inicro-
phones. It also provides a fast, efficient
means of testing capacitors, generators,
ringers, insulation resistance, dials, and
continuity. Key switches and dials are
used to select and countrol the test circuits.
The 693 Transmission Test Set is powered
by external batteries. It features compact,
substantial construction aund is fully port-
able, thus making it ideal for either field
or laboratory use. Details may be obtained
from the Shallcross Manufacturing Com-
pany, Collingdale, Pa.—Adv.

TELE-TECH -+ January, 1951
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recision Resis! .
equirements!

. for real dependahility on
STANDARD INDUSTRIAL USES

| standard types

each available in nume.rous
d electrical adaptations.
Data Bulletin R3A.

. over 40 economicd

cmd sizes,
mechdniccl an
Write for Shalicross

_.”forJAN
QL IPMENT

Shallcross is in consmnt fnm:h with
the latest military praci"‘
requirements. The
cludes 13 types designe for JAN

for MINIATURI-
ZATION PROGRAMS

halleross has led
he production of
ble close-
tability re-
iniature sizes.
d hermetically
e ovailable.

churacierisﬂc “A“

For years, S
the way int
fruly dependa
tolerance; high-s
sistors in mi
Standard an
sealed types af

...for SPECIAL

Shalkcross regvluriy produces
hundreds of special precision re-

“APPLICATIONS

Many Shallcross Akra- Oh;\‘;‘
resistors are available Wi

gucrcn‘reed tolerance to

fo
sistor types including precision 0.01% and ;tgbg::syqnd
power resistors, resistors with 0.003% Matche dpio close
axial or radial leads and mulfi- seis are supplie
unit strip resistors {illustrated) with tolerances,

either inductive or non- -inductive
windings.

COMPANY

SHALLCROSS MANUFACTURING
COLLINGDALE, PA,
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e The chart sums it up. Note how
radio interference generaied by
the ignition system and other
electrical equipment is sup-
pressed well in excess of require-
ments.

Uncle Sam’s new jeep includes
The Electric Auto-Lite Company's
24-voll waterproof electrical
equipmeni. It must operaie effi-

ciently even under waifer. And
radio interference must be mini-
mized in the interests of depend-
able military communications.

@ Capacitance applicat

work for AerovoX
problems and requireme
right capacitors 10 the rig

ATTENUATlON
AEROVOX FILTER

jons such o$ this
engineers. w
nts may be,
ht applications.

Long hours of cooperalive Y€
search and engineering were
spent on this noise—suppression
problem. The main consideralions
e Hlters 1o minimize interter-
ating Wi
he generato
tern. AeTOVOX tinalized

e answer based on the
ts here presenied.

waterproof.

wer
ence origin
regulator, 1
jgnition sYS
the complet
three major unli

And thoroughly
wearherproof an
course.

d shockproot. ot

are all in the day’s

hatever youvr capacitance
AerovoXx will fit the

Address Dept. FT.

. . .
w americanradiohistorv com

Aerovox T

e f ype B3ZAY i

paper ca i Meing @ i
ag_E.regullo:fol:o:aand mounting i::i:iaemze]d-
with IN127. se to work in conjunc‘;?o:

Aerovox Typ¢

ype IN-127

age r moun : e

e el (Arrow N S e
e eliminato 1 acting as

lator and generator SY;ieI;rs voliage regu-

Aerovox IN
? 2125 whi
of jeep (A ich mounts o
"e”erenée réo_w_ No. 2) and supn bulkhead
riginaling in igni’iE;ESSes in-
syslem.

" Sales Offices in Al Prircipal € -
Sl ices in All Principal Gities » Export: 41 E: 42nd St., New ,
- Catle: AEROCAP, N.Y: A1E. 4200 St New York 17, N, Y.

s -In Canada: % CAN
In Canada; AEROVOX CANADA'LTD., Hamilton, Ont.

T .
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Helps you Cut Production Costs

Rauland’s new Indicator Ion Trap can help you in your
battle to cut pennies off production costs and thereby
to price receivers competitively.

First of all, the Indicator Ion Trap completely elimi-
nates the need for any equipment and any trained judg-
ment in the adjustment of ion trap magnets. Adjust-

The first to introduce commerciall
ment can be made faster than equipment could be Y

attached. The ion trap magnet is simply moved until these popular features:
the green glow signal is reduced to minimum. It can be )
done in seconds with absolute accuracy —without even Tilted Offset Gun

seeing the front of the picture tube.

Second, the Rauland Tilted Offset Gun which incor- Indicator lon Trap

porates this Indicator Ton Trap requires only one Ion Luxide (Black) Screen
Trap Magnet instead of two, nibbling a little more off

production costs. Yet it gives better results—the elec- Reflection-Proof Screen
tron beam is bent only once and is focused to maximum

sharpness. Aluminized Tube

Specify Rauland tubes with these exclusive advan-
tages, and get the benefits that only Rauland offers.

For further information, write to ...

4245 N. KNOX AVENUE » CHICAGO 41, ILLINOIS

TELE-TECH - January, 1951 i1
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Specify BREEZE "Monobloc¢”

Waterproof and Pressure Sealed |

CONNECTORS

Single piece inserts make a tighter
unit, eliminate the air spaces within
conventional multiple-piece inserts,
greatly reduce the opportunity for
moisture shorts.

Removable contact pins make pos-
sible bench soldering of leads, quick,
error free assembly of Breeze Water-
proof Connectors and panel-type
“Monobloc Miniatures,”

Single-Hole Panel Mounting is all
that is required for either Water-
proof or Pressure Sealed types.

Qther Breeze Precision Products

The only APPROVED Monobloc

ACTUATORS:
All types, sizes.,
Complete control
systems engi-
neered to re-
quirements.
Above: Landing
gear actuator
Fairchild Packet.

RADIO SHIELD-
ING: For any
type of high or
low tension sys-
tem. New type
**unit leads’ or
re-wirablefeads,
Flexible shielded
conduit,

“AERO-SEAL"
Worm-Drive Hose
Clamps. Vibra-
tion proof, uni-
form clamping,
use again and
again. Allclamps
have stainless
steel bands.

PRODUCT

System
for Advanced Radar, Communications,
and Electronic Equipment

Breeze ‘‘Monoblocs”, with single piece plastic inserts,
offer ouistanding advantages in assembly, wiring,
mounting and service in the field.

Pressure Sealed types are availdble
for values up to and including 75
psi, or they can be specially engi-
neered for greater pressures. They
meet specified requirements of shock,
vibration, salt sptay, humidity and
temperature cycling from —65° to
+185° F,

Breeze "Monobloc” Waterproof
and Pressure Sealed Connectors
are engineered to your require-
ments in aluminum, brass or steel
—in all sizes and capacities. They
are fully tested and approved...
cost no more than ordinary types.

Write for Detdils

If you have a tough connecior

CORPORATIONS, INC.

41L South Sixth Street, Newark 7, N. J.

12
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TELE-TIPS (Continued)

SOUTH OF THE BORDER tele-
vision is growing rapidly. Mexico
City has two stations operating on
US standards. Havana, Cuba, has
one station on the air, Union Radio
Television, and another, CMQ-TV,
will commence operations shortly.
Both these stations use US stand-
ards. In Brazil, a rather unique
situation obtains. Sao Paulo uses US
standards and has a 60-cycle power
supply. But Rio has a 50-cycle power
supply and uses the proposed Euro-
pean standards of 625 lines and 25
frames a second. However, there is
the possibility that within five years
the supply may be changed to 60 cps,
at which time the TV system will
also be modified. Mexico, too, has
areas where the power frequency
changes from 50 to 60 cps, but the
decision to use US TV standards was
based on the need to have adjacent
countries use similar standards.

CONFETTI IS NOW to be ex-
pected on television receivers. Nom-
enclature developed by the entertain-
ment and engineering world is inter-
esting. First we had “snow’” for
monochrome noise, now we have
“confetti’® for color noise! Funny
thing is that it looks just like con-
fetti!

TELE-TECH ¢+ January, 1951
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MANY MANUFAC-
TURERS of ELECTRI-
CAL EQUIPMENT are
finding our CLEVELITE*
and COSMALITE* . . .
spirally laminated paper
base phenolic tubing
meets their most exacting

requirements.

‘Available in diameters,
wall thicknesses and
lengths to meet endless

adaptations.

What are your

requirements?

*TRADE MARKS

TELE-TECH - January. 1951

Cleveland

PHENOLIC TUBES

are the first choice of the Radio and Television Industries!
For example, CLEVELITE* is the proper choice for Fly-back
and High Voltage Transformers.

It insures perfect satisfaction.

Furthermore, CLEVELITE’S high dielectric strength . . . low
moisture absorption . . . strength, low loss and good machine-
ability meet widely varied requitements and give fine per-

formance.

PROMPT DELIVERIES are available through our large pro-

duction capacity.

Inquiries invited . . . Samples gladly sent.

6207 BARBERTON AVE. CLEVELAND 2, OHIO i
PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. ..

ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Container, Canadg, Lid., Prescott, Ontario

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

NEW ENGLAND R. 5. PETTIGREW & CO., 968 FARMINGTON AVE,
WEST HARTFORD, CONN.

CANADA WM. T. BARRON, EIGHTH LINE, RR #1, QAKVILLE, ONTARIO

13
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The important reasons behind the steadily increas-
ing demand for Sylvania TV Picture Tubes are:
(1) high quality performance, (2) broad national
recognition.

Sylvania’s picture tube experience includes lead-
ership in 4 specialized fields . . . all basic to TV pic-
ture tube production. These are radio, electronics,
lighting, and phosphors.

A Sylvania tube engineer, for example, invented
the famous Ion Trap now generally adopted, un-
der special Sylvania license, by other leading pic-
ture tube makers.

Sylvania’s 25 years of lighting research, includ-
ing advances in phosphors and filamentary wire
techniques and coatings, has also contributed to
the outstanding clarity and long life of Sylvania
picture tubes.

Popular TV show tells millions

Set owners are being kept informed of Sylvania’s
leadership by the big, popular television show,
“Beat the Clock,” on CBS-TY. Every week this pro-
gram emphasizes Sylvania’s unique background

-and the fine quality of all Sylvania products, thus

assuring you that Sylvania picture tubes are an
added selling aid to the sets you manufacture,

New folder, giving complete descriptions and
ratings of all Sylvania TV Picture Tubes is yours
for the asking. For your copy address: Sylvania
Electric Products Inc., Dept.'R-1401, Emporium,
Penna. Sylvania Representatives are located in all
foreign countries. Names on request,

SYLVANIA*ELECTRIC

RABID TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESGENT TUBES, FIXTURES, SIEN TUBING, WIRING DEVICES: LIGHT BULBS; PHOTOLAMPS TELEVISION SETS

14 TELE-TECH * January, 1951
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GPL Introduces First TV Camera Chain
Designed from Start to Finish for
Compaciness and Ease of Operation

Buile with the compact precision which distinguishes
a quality watch from an alarm clock, GPL’s new
image orthicon camera chain is smaller, lighter, easier
to use, It is the first camera chain that has been
“human engineered” — designed from motion studies
of cameramen and control personnel. It is the first
with type and location of controls based on minimum
movement and maximum ease and efficiency.

This simplification, together with size and weight
reduction has been accomplished without any sacrifice or
limitation whatever in performance or accessibility. Supe-
rior GPL circuit design provides a better picture than nor-
mally obtainable with image orthicon equipment. Complete
control is provided for every studio or field requirement.

Logical components have been combined . ., fewer units
make up a chain. A single chain consists of only 4 units; a
triple chain, 12 including switching unit and master moni-
tor. The camera, with integral view finder, is only 103" x
1214" x 22", weighs 75 1bs. instead of 100-105 1bs. The sync
generator is a single portable unit including its own power
supply. It may be easily removed from its case to go into a
standard relay rack.

SIMPLIFIED CONTROL

All controls are at the finger-tips of cameramen and camera
control operators. Focus adjustment of all lenses is uniform;
a given rotation of focus control produces the same shift

Compact GPL camera and control unit have b_eden "hyfman :ﬁgi- in plane of focus for all lenses. The iris is motos-controlled,
neered” for easy, efficient use. Camera provides uniform focus either from the rear of the camera or from the camera con-
adjustment for all lenses; iris is motor-conirolled from rear of ) . e v e

camera or from contral unit, with lens opening shown on dials trol unit. Dials on both camera and control unic indicate
at both locations, Control unit has 8%," menifor tube. the lens opening. Negative feedback is used to stabilize

video frequency response, eliminating an adjustment. Target
and beam are controlled by thumbwheels next to conven-
ient knobs for pedestal and gain.

IMPROVED SYNC GENERATOR

The sync generator, with its power supply, READILY ﬁai}APTABLE

is a single unit, packaged for field use. . .

Because binary counting circuits are used, GPL Camera Chains completely meet all studio and freld
Y o : 4

and pulse width is controlled by delay requirements or may be readily adapted to supplement

lines, it provides circuit reliability better existing installations. Before you make any camera chain

than present studio equipment. With this . . .. »

circuitry, all operator adjustments are investment, ges all the facts on tbz..v new addition to GPL’s

eliminated, outstanding line of TV studio equipment.

Write, Wire or Phone for Details

= === ——__ —= - ]

General Precision Laboratory

I NCORPORATETD
PLEASANTVILLE NEW YORK

TV Camera Chaing * TV Film Chains
TV Field and Studie Equipment
Theatre TV Equipment

TELE-TECH -+ January, 1951 15
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Pictured is the 17-inch United
Specialties rectangular pic-
ture tube shell.

<. INCH R

SHELL

ECTANGUL AR

by United Specialties Company

Mass production facilities of United Specialties Company
permit volume output of both 16-inch round shell and
17-inch rectangular metal shell for television picture
tubes. This pioneer manufacturer of oil bath air cleaners,
ignition and turn signal switches and a great variety
of other metal stamping products, has successfully

produced and sold metal shells for picture tubes since
December, 1949. Factories at Chicago, Philadelphia and
Birmingham.

Our sales engineer will be happy to discuss the ap-
plication of United Specialties facilities to your particular
needs. We invite your inquiry.

UNITED SPECIALTIES COMPANY

Chicago 28 x

16

# W ¥ "

Philadelphia 36

TELE-TECH + January. 1951
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O. H. CALDWELL, Editerial Director % M. CLEMENTS, Publisher * 480 Lexington Ave., New York {17} N. Y.

e R R e

Compaliible Color-TV Is Ready

As 1950 closed—compatible all-electronic color-TV
met and vanquished every indictment which the ¥FCC
had earlier charged against it.

The Washington demonstration proved—

(1) That adequate electronic color fidelity is here—
for all spectral hues and for even the most delicate
flesh tints.

(2) That picture texture and detazl are satisfactor-
ily provided by the 600,000 color-dots of the new
screens (as compared with the 351,000 dots of the
early-1950 models).

(3) That picture brightness (now doubled or

tripled) is ample at 20 ft-lamberts, and is comparable

with best 1951 black-white.

(4) That color-receiver operation is stable and runs
along hour-after-hour, needing no adjustment.

(5) That no flicker, no color-breakup, and no mis-
registration are noticeable on closest scrutiny. And

(6) That new circuitry provides greater simplicity of
control and design in both receivers and transmitters.

In short it has now been demonstrated that engi-
neers know how to deliver bright, clear, sharp, color-
true all-electronic pictures, which, being “compatible,”
can alse be received on any present set as good black-
white. Thus, when the stations can get ready to start
color broadcasts (which because of war shortages may
be in say one to two years) compatible color programs
can make an easy and economically-safe tramsition
from black-white reception to color reception, as the
audience converts or adds color receivers.

Lef #he Public Decide

Overwhelmed by the uproar resulting from its re-
cent decision, the FCC—taking merely the testimony
of its own senses—now needs only to authorize com-
potible color-TV to go on the air, along with the pres-
ent-approved abortive non-compatible system. Then
the public, industry, and trade will quickly decide for
themselves which system they want—which system

TELE-TECH -+ January. 1951

must survive! Thus in a single logical and democratic
step, the FCC can provide the soundest future for
color, and meanwhile save the television enjoyment of
mallions.

There will be many improvements still to be made
in compatible color-TV (as all engineers working on
the problem will be quick to admit). Improvements
will come from individual inventors, from company
laboratories, and from cooperating industry groups.
Already committees are at work on the polishing-up
process, even to the extent of trying for an ““all-indus-
try system” which will “combine the best features” of
all TV inventions and all systems.

Main Problems Are Solved

But the main outlines of compatible color-TV are
now well established.” From now on in, it will be a
matter of improving details, and enlarging picture
sizes. (For with the electronic compatible system it
becomes easier to provide big pictures than small
ones!)

If the war situation darkens, we may want to hold
up all color-TV activities while American boys are dy-
ing in the Orient or elsewhere. But outside of war,
and rearmament-created shortages, we feel that a com-
patible color-TV system should certainly be quickly au-
thorized, so that field experience can he obtained by
manufacturers’ engineers with the aid of the millions
of home sets now in use, in both TV centers and fringe
areas.

In this democratic American way—by trial and
test—let the public get fullest enjoyment out of its
present ten million sets—while it prepares for or
adopts the new magic of color-TV in the home.

Once put compatible color-TV on the air, and the
public itself will quickly settle forever the color-TV
issue.

Given a chance, the public will decide.

17
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SEGMENTS OF RADIO-TY MANUFACTURING

Activity Estimated 1950 Production Activity Estimated 1950 Production
Television Receiver Manufacturing...... .. $1,070 Million UHF & Microwave ... ... $104 Million
. 15
Equipment for Government & Military...... 750 " Test Equipment ... .. ... 95
Radio Sets AM & EM 395 Sound Recording & Reproducing Equipt..... 72 "
adio ders [AM & rM]...... . . .
( ) Broadcasting (New stations, studios &
Fixed, Mobile, Aircraft Communications... 160 " maintenance) ... 30 "
Data Covers Year Ended December 31, 1950 Total Annual Number Annual
Investment Gross Revenue of Employes Payrolil
AN radio-TV manufact'q, as above {1500 companies]). ... $185,500,000 $2,650,000,000 249,000 $ 495,000,000
Radio and TY distributors, dealers, ete. . .............. 500,000,000 2,500,000,000 200,000 600,000,000
Broadcasting stations (3,048), including talent cos‘ls 203,000,000 496,000,000 *40,000 260,000,000
Commercial communication stations . ....... ... ..... 75,000,000 e 17,000 60,000,000
Listeners' radie and TV sets in use {101, 000 000) ....... £.000,000,000 e e 11,000,000,000
* Regular staff — not including port-time employes, artists, etc., who number at least 40,000 more.
1 Annual operating expense for listeners’ sets, for tube replacements, electricity, servicing, ete
Homes Total
Total Radio Auto with Radio Sefs | At
Total Civiliari Radio Total Civilian Tubes Automobile Sets Reception Sets Radio in Use Close
Sets Manufactured Manufactured Manufactured Equipment in Use Sets in U. S, of
Number Retail Yalue Number Retail YValue Number  Retail Yalue Yalue Number Number Number
1922 100,000 $ 5,000,000 1,000,000 % 6,000,000 60,000,000 260,000 400,000| 1922
1923 550,000 30,000,000 4,500,000 12,000,000 151,000,000 1,000,000| 1,100,000{ 1923
1924 1,500,000 100,000,000 12,000,000 36,000,000 358,000,000 2,500,000 3,000,000/ 1924
1925 2,000,000 165,000,000 20,000,000 48,000,000 430,000,000 3,500,000/ 4,000,000| 1925
1926 1,750,000 200,000,000 30,000,000 58,000,000 506,000,000 | . 5,000,000 | 5,700,000( 1926
1927 1,350,000 168,000,000 41,200,000 67,300,000 425,600,000 | . 6,500,000 7,000,000| 1927
1928 3,281,000 400,000,000 50,200,000 110,250,000 690,550,000} .. 7,500,000 | 8,500,000, 1928
1929 4,428,000 600,000,000 69,000,000 172,500,000 842,548,000, .. .| 9,000,000({10,500,000| 1929
1930 3,827,800 300,000,000 52,000,000 119,600,000 $ 3,000,000 496,432,000 12,048,762(13,000,000( 1930
1931 3,420,000 225,000,000 53,000,000 69,550,000 5,940,000 300,000,000 100,000 (14,000,000 (15,000,000| 1931
1932 3,000,000 140,000,000 44,300,000 48,730,000 7,150,000 200,000,000 250,000 |16,809,562 (18,000,000} 1932
1933 3,806,000 180,500,000 59,000,000 49,000,000 28,598,000 300,000,000 500,000 (20,402,369 22,000,000 E€61
1934 3,084,000 214,500,000 | 58,000,000 36,600,000 28,000,000 350,000,000| 1,250,000 21,456,000 |26.000,000| 1934
1935 6,026,800 330,192,480 71,000,000 50,000,000 54,562,500 370,000,000 | 2,000,000 |22,869,00G (30,500,000 1935
1936 8,248,000 450,000,000 98,000,000 69,000,000 69,188,000 500,000,000 3,500,000 |24,600,000(33,000,000| 19356
1937 8,064,780 450,000,000 91,000,000 85,000,000 87,500,000 537,000,000| 5,000,000 26,666,500|37,600,000] 1937
1938 6,000,000 210,000,000 75,000,000 93,000,000 32,000,000 350,000,000 6,000,000 |28,000,000 |40,800,000| 1938
1939 |10,500,000 354,000,000 [ 91,000,000 114,000,000 48,000,000 375,000,000 | 6,500,000 {28,700,000 |45.300,000| 1939
1940 11,800,000 450,000,000 | 115,000,000 115,000,000 60,000,000 584,000,000| 7,500,000 (29,200,000 {51,000,000| 1940
1941 13,000,000 460,000,000 | 130,000,000 143,000,000 70,000,000 610,000,000 8,750,000 ;29,700,000 56,000,000 1941
1942 4,400,000 154,000,000 87,700,000 94,000,000 12, 250 000 360,000,000 9,000,000 |30,800,000 (59,340,000, 1942
1943 | e e 17,000,000 19,000,000 75,000,000 8,000,000 |32,000,000|58,000,000| 1943
B 1R - - P 22,000,000 25,000,000 85,000,000 7,000,000 [33,000,000|57,000,000| 1944
1945 500,000 20,000,000 30,000,000 35,000,000 105,000,000 | 6,000,000 {34,000,000|56,000,000| 1945
1946 14,000,000 700,000,000 | 190,000,000 200,000,000 | 1,200,000 72,000,000 900,000,000 | 7,000,000 |35,000,000(60,000,000! 1946
1947 17,000,000 800,000,000 | 220,000,000 260,000,000 | 2,500,000 150,000,000 1,100,000,000| 9,000,000 [37,000,000|66,000,000| 1947
1948 16,000,000 700,000,000 | 200,000,000 230,000,000 ! 2,800,000 200,000,000 950,000,000 (11,000,000 |40,000,000 74,000,000 1948
1949 l'l0,000,000 500,000,000 | 200,000,000 350,000,000 | 3,500,000 240,000,000 1,500,000,000 {14,000,000 42,000,000 81,000,000| 1949
1950 14,000,000 650,000,000 ' 380,000,000 615,600,000 | 4,060,000 261,874,000 ' 2,800,000,000 17,000,000 45,000,000 90,000,000 1950
Figures for sets yive value with tubes in receivers, Whereas in normal years, replacement tubes have run 25% to 409 of total tube production, the
figure for replacement is currentty between 15% and 20%. All figures are at retail values. (Statistics Copyrighted by Caldwell-Clements, Inc.)
1950 PRODUCTION OF RADIO, TV, FM, PHONO PLAYERS,
RECORDS, RECORDERS, TUBES, ANTENNAS
RADIO TELEVISION PHONOGRAPHS
Type Number Units Retail Value Total Units Retail Yalue {combinations)
Table ...... U 6,770,000  $147,586,000 7,000,000 $2.149,000,000 Total Units 5,570,000
Console ................ 1,210,000 162,140,000
Portable ... ... 1,960,000 78,400,000 RECORDS HOME RECORDERS
Auto ........ ... ... ... 4,060,000 261,874,000 Total Units Retail Value {Wire, Tape, Disc}
198,886,500 $226,131,200 . .
Total .............. 14,000,000  $650.000,000 Total Units Retail Value
TUBES 250,000 $50,000,000
TV ANTENNAS and Total Units Retail Yalue
ACCESSORIES 380,000,000 $615,600,000

Retail Value $125,000,000
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MILITARY PRODUCTION

U. S. CONSUMPTION OF CRITICAL RAW MATERIALS

METALS
1946 1947 1948 1949 1950
Quantity Est. Est. Est. Est. Est.
Material ($#ons) $ Yalue Quantity $ Value Quantity $ Value Quantity $ Value Quantity* % Value
Alumiinum 409,630{ 115,812,000 571,750|161,626,000 623,454|180,755,000 603,462 (181,000,000 700,000 | 232,000,000
Cobult 2,053 6,780,000 2,083 6,880,000 2,525 8,660,000 2,301 8,100,000 3,643 12,400,000
Coapper 1,797,000/ 51,800,000 1,789,000{ 75,200,000 1,719,000 74,500,000 1,824,750 71,600,000 ,007,200 | 83,900,000
Iran 70,843,113| 215,006,427 93,091,520(320,804,981|101,003,492 394,460,751 84,937,447 | 332,000,000| 101,000,000 | 395,000,000
Lead 956,476 7,750,000 1,172,000, 17,200,000 1,123,895| 20,400,000| 1,087,400%| 17,400,000 1,033,223 12,400,000
Nickel 80,015| 53,400,000 80,757 56,500,000 93,558, 69,200,000 98,228* 72,600,000 103,138% 81,200,000
Tungsten 3,229 80,700 3,908 91,009 4,427 110,000 2,479 62,000 3,050 76,200
PLASTICS
Celivlose 41,500. 41,500,000 29,500, 29,560,000 24,500 24,500,000 28,000 28,000,000 48,000 48,000,000
Phenslic 70,000, 2,800,000 69,500 2,800,000 85,000 3,400,000 66,000 2,600,000 120,000 4,800,000
Polyethylene O O N 25,000 | 25,500,000
Polystyrene 33,500, 23,400,000 47,500 33,200,000 73,500, 51,500,000 91,500 64,200,000 145,000 | 103,000,008
Vinyt 30,500 33,300,000‘ 36,500 40,200,000 37,000 40,700,000 40,500 | 44,500,000 60,000 | 456,000,000

Tons Indicated are short tons.

* Estimated.

IN 1951 RADIO INDUSTRY OUTPUT WILL APPROACH PEAK OF WORLD WAR I

BILLIONS OF DOLLARS

Dec. 7, 1941

HARBOR

4
|
J

‘44

May 8, 1945

I45

VICTORY IN _ j

EUROPE

From left to right, these curves show {l) pre-war scale of
home radio production, {2) tremendous rise of military pro-
duction during war years—with erasure of civilian radio, (3)
sudden cutback of military radio after V-] day with resumption
of civilian radio, (4) riging volume of TV output with con-
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Sept. 2,

1945

L _ VICTORY IN

PACIFIC

'48

Sept. 30, 1948
TV FREEZE _

IMPOSED

'49

J IO,

'50

]

Feb. 15,1950 !

100 TV STATIONS
TELECASTING

F 5y

)
Sept. 1, 1950
FCC ANNOUNCES
COLOR TV DECISION

traction of radio, (5) recent and future increases in military
and defense production. In 1944-45, output of industry was
4.6 hillion dollars. Figure, however, includes production from

plants not normally engaged in radio manufacture,

Cutve

peak shows top production of regular radio faciories.
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RADIO & TELEVISION

TELEVISION STATIONS & SETS IN UNITED STATES, 1951 (Also 1950)
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Durmg 1950 the number of commercml TV stations increased Mountain—600%, Northwest Central—400°/o, Southwest Cen-

to 107. An additional seven million receivers were distributed tral—650%. Northeast Central—400%, Southeast Central—

and sold throughout the United States, By areas, percentage 500,% WNew England—300%, Middle Atlantic, 250%. South

increases of TV receivers are approximately: Pacific—300%. Atlantic—45%. Total TV sets in use in U.S, increased 300%.

TELEVISION OUTSIDE THE USA Foreign Counfries with TV Activity
Country TV Status No. Sets Country TV Stafus No. Sets
Australia In preparation 100 sets appr. {exp.) Belgium In planning 50 sets appr. (exp.)
Canada In preparation 45,000 sets in U.S. Brazil In operation 10,000 sets appr.
border area South Africa In planning 200 sets appr. (exp.]
Cuba In operation 8,000 sefs appr. ltaly In operation 500 sets
Denmark In preparation 500 sets appr. (exp.) India No apparent activity
France Two systems 30,000 sets appr. {build- Japan U.S. proposal to install TV run by U.S.
operating ing at rate of 1000 per China No activity
month) Russia No definite activity {information) but prob-
Holland Exp. operation 500 sets appr. ably about 25,000 various types.
Sweden In preparation 50 sets (experimental) Middle East No signs of activity
United Kingdom In operation 500,000 sets Countries
Switzerland In preparation 200 sefs [experimental) Spain Interested No figures
Mexico In preparation 10,000 sefs appr. New Zealand No apparent activity
Germany Experimental 20,000 very vague [in- _
cludes prewar, postwar sets) TOTAL 600,100

20 TELE-TECH -« January, 1951
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STATISTICS OF THE U.S.; WORLD

ANNUAL BILL OF U. S. FOR RADIO-TV

Sales of time by broadcasters, 1950................... $ 496,000,000
Talent costs oo 80,000,000

Electricity, batteries, etc., to operate 101,000,000
radio and TY receivers ..o 380,000,000
14,000,000 radio receivers, at retail value............ ... 650,000,000
7,000,000 television receivers, at retail value ... .. 2,149,000,000
Phonograph records 199,000,000.................ccoioiie, 226,000,000

Radio repairs and supplies:

60,000,000 replacement tubes... ... 96,000,000
Radio-TY parts, accessories, etc........... 200,000,000
Labor oo 250,000,000
$4,527.000,000

GROWTH OF TY AUDIENCE
PRODUCTION, ETC., 1946-1951

TV Receivers Sold During 1950

Table models ..o 3,570,000
TV only consoles, consolettes..... 2,730,000

RADIO AND TV SETS IN U. S.; WORLD
January |, 1951

United States homes with radios.............coiiiiii L 45,000,000
Secondary sets in above homes......................... 24,000,000
Sets in business places, institutions, ete.................. 4,000,000
Automobile radios oo 17,000,000
TV Sets o (1,000,000

TOTAL sets in the United States ..., 101,000,000

Total radio sets in rest of world:
North America, 7,000,000; South America,
7,000,000; Europe, 61,500,000; Asia, 12,000,-
000; Australia, 2,500,000; Africa, 2,000,000 92,000,000

TOTAL sets in world.......................... 193,000,000

I
Combinations with FM and/or L
AM 140,000 IO{
Combinations with phono........... 560,000 9
Total oo 7,000,000 w81 I
TV-Receiver Sales 1946-1950 g . i
Number Retail Value z 7
1946 oo, 10,000 § 5,000,000 S_j
1947 ... 250,000 100,000,000 4 4 D -
1948 . ... 1,000,000 350,000,000 Z 3
1949 3,000,000 950,000,000 o
1950 . .. ... 7,000,000  2,149,000,000 2
Total to date......11,260,000 $3,554,000,000 !
‘ e
1946 1947 1948 1949 1950 1951
MOTION PICTURE FILM LICENSED RADIO STATIONS
In 1950 TV used: Total AM Broadcast Stations Operating....................... 2,259
300 million feet of 16 mm film—Appr. Total FM Stations Qperating...c..ccoo oo, 680
Cost $12,000,000 Total Television Stations Operating................oovieiii, 107
3 million feet of 35 mm film—Appr. Cost Population Served by TV Programs . )
January 1, 1951 95 million people
$200,000 . . . . . .
. ) Total spec;a| service stations: marine, aeronautic, railroad,
All TV stations use 16 mm projectors industrial, public safety, mobile, etc....... ... ... 384,000
Appr. 30 TV stations use 35 mm projectors Radio operators licensed........... ... 700,000
Amateur stations ..o 88,000
SOUND RECORDING
In 1950 Radic & TV used:
400 million feet of magnetic recording TURNTABLES IN USE JAN. 1, 1951:
tcpe——Appr. Cost $],QO0,000 78 RPM only . 15,400,000 78-33 RPM ... ... 400,000
3.5 million transcription discs [all types)— 33 RPM only 1,065,000 3-Speed ... 2,600,000
Appr. Cost—$8,750,000 45 RPM only «ooooo 2,450,000 TOTAL in use oo 21,915,000
TELE-TECH + January. 1951 21
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By E. F. SEAMAN,

Electrical Engineer

P. D. BELL,
Electronics Engineer
Navy Dept., Bureau of Ships
Washington, D. C.

HE science of semantics has pro-

vided man with a method of
thought communication through the
spoken or written word, but a chal-
lenge to the adequacy of this means of
thought transfer arises in the evolu-
tion and use of a purchase specifica-
tion. Starting with the premise that
we are a part of a literate environ-
ment it is certain that combinations
of words in specification form will
always convey meanings to the pro-
ducer that may or may not be con-
sistent with the interpretation in-
tended by the consumer and speci-
fication writer.

The hazard of ambiguity is pres-
ent in all types of specifications (de-
sign or formulation and perform-
ance!) and it is therefore essential
that the finished document be tested
by the questions: Does any state-
ment in the specification have more
than one interpretation? Have the
test methods for measuring per-
formance characteristics been accu-
rately defined and are they repro-
ducible? Has the intent of the con-
sumer to get the most for his money
been frustrated by giving a poor or
mediocre product the edge over a su-
perior product? Each of these ques-
tions are in themselves the basis for
lengthy discussion but this paper is
primarily concerned with the last
and with the availability of ready
and workable answers.

There is considerable leeway in
the handling of business matters in
industry, for the exercise of engi-
neering judgment in the acceptance
or rejection of a bid on a product
covered by a specification. There are
many cases where a product falls be-
low the specified limit for a rela-
tively minor characteristic but ex-
ceeds the minimum requirement by
a wide margin on an important per-
formance factor. The obvious thing
would appear to be acceptance of the
better product having the best over-
all performance but with slight de-
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Using a "point"” grading system rather than
acceptance, the output of industry can be

partures in some respects from the
specification requirements; such ac-
tion can be taken in non-government
procurement. If, however, this prac-
tice were followed during govern-
ment purchase it would immediately
give rise to the question of discrim-
ination, or, expressed in another
form; how could all competitive bid-
ders have the same chance to com-
pete if all of the rules for acceptable
bids were not made known?

Disadvantages of Readvertising

The most obvious corrective step
is to readvertise under revised speci-
fications that lower the unimportant
limit and raise the important ones,
if in making this latter change it is
still possible to get adequate compe-
tition and availability. This prac-
tice, however, has many drawbacks,
one of which is the time consuming
procedure of rewriting a specifica-
tion and readvertising. It also poses
another problem of how much a
minimum limit can be lowered before
it is under the level of adequate per-
formance. There is no good answer
to the man who points out that his
product will pass a dielectric stress
test of 1390 volts per mil compared
to a specified minimum of 1400 v/m,
so why not lower the minimum re-
guirement since a decrease of 0.7
percent is not really significant? The
contention may be true but the ulti-
mate conclusion of successive reduc-

LEVEL I

/-::::':-.‘.','.;v .’;.}\LE\/EL m

Fig. 1: Excluding exceptional or nonstand-
ard cases, preferred strata of potential
supply should fall in vicinty of level
II, where dots represent supply sources

tions is a gradual approach to zero.

It is the aspect of guality that
makes evaluation of a product diffi-
cult by conventional performance
specification technique. It is known
from engineering experience that ex-
ceptionally high performance for one
characteristic usually results in the
compensatory lowering of perform-
ance for another factor. The engi-
neer tries to allow for this by pre-
dicting where the different levels of
performance will occur and then re-
flecting his conclusions in minimum
specification requirements. A difficult
problem occurs when the products of
different producers all have the lower
performance values occurring for dif-
ferent characteristics. One type of
magnet wire may have improved
heat resistance but less ability to re-
main concentric within the insula-

SUMMARY OF TESTS, TYPE CM35E562K

Par. No.

No. Na. Failures

No.
Failed

of JAN-C5 Tested Permitted
Test
As received
Yisual F2c 48 0 0
Dielectric Strength d 48 o] 1
Insulation Resistance e 48 0 0
fly) 48 0 0
Dissipation Factor f(2) 48 o} 4]
Temperature Coeff. h [ (o} 0
Capacitance Drift h [ 0 0
Capacitance i 48 1 0
After Thermal Cycle & Immer. j i
Dielectric Strength d 12 C
Insulation Resistance e 12 o}
Capacitance i 12 o]
After Yibration & Corrosion k 2
Yisual c 12 0
Diclectric Strength d 12 1
Insulation Resistance e 11 0
Capacitance i 11 0
Life 1 1
Yisual c 12 0
Dieclectric Strength d 12 1
insulation Resistance e 11 0
Capacitance i 11 1
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the "individual test" as the basis for item
greatly increased; costs materially reduced

tion than a second type where the
reverse is true. The acceptance of
minimum performance values taken
from a summarization of all competi-
tive products can result only in gen-
eral reduction of quality.

The difficulty arises out of the in-
flexible nature of the conventional
type of specification that is avail-
able for use. The criterion here is
that the product must qualify as
many times as there are character-
istics to be met: it is not the sum-
mation of performance of the de-
cathlon where an individual win or
near win will accumulate point cred-
its commensurable with competitive
skill shown, but where ultimate vic-
tory requires the greatest show of
total competence regardless of indi-
vidual successes or failures. Agsum-
ing that the decathlon principle or
the integrated total performance is
applied to the specification how could
it be worked out so as to he admin-
istratively practical, non-discrimina-
tory in character and technically
sound by acceptance of the good and
exclusion of the poor?

It was suggested? that the work
of Walter B. Pitkin in his book “Psy-
chology of Achievement” might fur-
nish the clue that would lead to the
answer. In this work the author
analyzes the careers of various types
of people from moron to genius.
Each characteristic of the man con-
fributing to success or failure is
plotted in magnitude on one of the

spokes of a4 wheel emanating from a
central hub. When the parameter is
analyzed for the completed curve it
is remarkably coordinated in the
genius cirele for personages like
Paderewski and Edison; for others
of lesser calibre parameters of lower
magnitude occur. In using this prin-
ciple for industrial products it would
be impracticable and unrealistic in-
dustrywise, to require the genius
level of performance and unsatisfac-
tory from the service reliability
standpoint to drop below the median
level. Excluding the exceptional or
non-standard cases, the preferred
strata of potential supply should fall
in the vicinity of level II, Fig. 1,
where dots represent sources of
supply.

Performance Factor Evaluation

A study of these ideas has de-
veloped one technique of evaluation
that follows the basic concept of in-
tegrated evaluation. The more com-
plicated integrated area of the wheel
spoke arrangement has been elimi-
nated in favor of the bar graph type
of computation. The number of
samples has been equitable consid-
ered by reducing performance of all
samples to an equivalent single
sample. Points are credited to the
score for each test that is made and
the total score is called the ‘“Per-
formance Factor”.® The perform-
ance factor value is arbitrarily estab-

lished based on engineering knowl-
edge, consumer needs, and commer-
cial availability of the product. The
factor is a valid one if it does not
reject obviously good components or
accept poor ones.

In using this approach to accept-
ability of a product under a perform-
ance specification it is important to
establish certain rules for its appli-
cation. It is congistent with the phil-
osophy of this discussion that per-
formance factor technique should
apply only to product quality and not
to factors involving minimum func-
tional requirements or dimensional
interchangeability needs. These two
latter categories involve usability of
a product and should be measured
by the “go” “no go” limits. If a re-
lay coil does not operate at the right
“pick-up” voltage or if the mounting
dimensions do not fit the space avail-
able then the product cannot be used.
These categories are therefore not
within the scope of performance fac-
tor evaluation.

It is obvioug after study that any
system of evaluation will involve a
question of relative importance of
different performance characteristics
and the assignment of proper
welghts. One solution to this and
other problems is now proposed us-
ing the capacitor as a specific prod-
uct example.

The chart illustrated by Fig. 2
represents a method of analyzing

(Continuved on page 63)

Fig. 2: (left) Integrated specification product performance chart. Fig. 3: (right) Chart for testing capacitors under JAN-C5 specs.
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s for analytical purposes,
#:Not more than 3 samples shall fail any test.

as having failed ‘Dielectric Strength”,
=) f 0 is more than 25, Weight is O.
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Designed to
ramark beacon operating af 9310 MC is characterized by excellent
frequency stability coupled with relatively high power output

ODEL TB-140 x-band ramark
transmitter is a new radar
beacon which the Coast Guard now
has in operation as an aid to marine
navigation. The locations of three of
these units now in operation are: on
Ambrose Lightship outside the New
York harbor, on Detour Reef Light-
house on Lake Huron, and on Light-
ship 116 in Chesapeake Bay. This
beacon transmits, continuously and
omni-directionally, a pulsed signal
on the x-band beacon frequency of
9,310 MC, and the received signal ap-
pears on a marine radar scope as a
hvight radial line or rader wmark.
The name ramark was coined from
these words. Ramark was adopted
in contrast to daymark, a well-known
visual navigational aid. The position
of the beacon can ecasily be deter-
mined since its bearing can be read
on the marine radar indicator and
the range can be determined by
switching the radar from beacon op-
eration to radar operation and not-
irng the intersection of the ramark
line and the target appearing on the
radar scope. A composite photo-
graph of this presentation is shown
in Fig. 1.
As a class, the ramark beacons are
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New Crystal-Controlled

characterized by continuous trans-
mission at low peak power but with
a high duty cycle and are intended
primarily for marine use. This is in
contrast to the more common racon
type used in air navigation, which,
after being interrogated, transmits
a coded reply at high peak power but
with a low duty cycle.

The r-f signal transmitted from
the ramark is actually square-wave
modulated (50% duty cycle) at any
one of three preselected frequen-
cies; 100, 200, or 300 Kc. By the
use of different modulation frequen-
cies, it may be possible to identify
beacons.

Excellent Frequency Stability

The characteristic of the Model
TB-140 which distinguishes it from
previous models is that it has ex-
cellent frequency stability combined
with relatively high power output.
The frequency control is accom-
plished by the use of a temperature-
controlled ecrystal oscillator fol-
lowed by a chain of frequency mul-
tipliers. This crystal control is op-
erationally desirable since it means
unattended on-frequency operation.

wwWw americanradiohistorv com

serve as a marine navigation aid, the TB-140 x-band

The previous ramark beacons used
a 2K39 reflex klystron as an oscilla-
tor, and frequency stability was a
problem since most of them did not
have automatic frequency control.
Because of temperature wvariations
and changes in loading of the 2K39,
which has a coaxial output, the sys-
tems exhibited inferior frequency
stability. This instability seriously
impaired the usefulness of a beacon
since practically all existing x-band
marine radars use a tunable T-R
tube (1B24) and have a receiver
bandwidth of the order of 6 MC.
Consequently, the constant atten-
tion of an operator was necessary
to keep the beacon within these nar-
row limits.

Output power of the model TB-
140 1is approximately 214 watts,
which is high when compared to
the 14-watt output of the 2K389-
type transmitters. This power in-
crease is necessary for reliable op-
eration at ranges of more than 10
miles.

The design of the Model TB-140
was made possible by the develop-
ment of a new klystron, the SMX-
32. Prior to the SMX-32, there
was no tube available which would

TELE-TECH ¢ January, 1951
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Fig. 1: (extreme
lett) Portion of
photograph of ra-
dar oscilloscope
and chart of same
area, Beacon re-
sponses and head-
ing llasher have
b een transierred
from PPI photo to
chart. On photo,
circular variable
range mark inter-
sects ramark loca-
tion and ramark
signal at 7.7 miles

Fig. 2: SMX-32 kly-
stron, This recent-
ly developed tube
has three resonant
cavities. It oper-
ates as a frequen-
cy multiplier-
powez amplifier
on a frequency of
9310 MC with an
output of 2.4
watts. (Over-driven
operation)

Radar Beacon

By JOHN W, BUSBY Radar Project Engineer, Sperry Gyroscope Co.,
Great Neck, L. 1., N. Y.

act as a frequency multiplier with
an output at 9,310 mc. The SMX-
32 shown in Fig. 2, is a frequency
doubler which has three resonant
cavities, the first two of which are
tuned to the input frequency. The
use of three cavities enables the
tube to be used as an effective
power amplifier,

The transmitter is rack mounted
as shown in Fig. 3 and consists of
five chassis and a dust cover. An
omni-directional antenna and con-
necting waveguide are included to
make a complete system. Two of
the five chassis, the L-band exciter
and the klystron deck, comprise the
r-f system; the titles of the other
three (modulator and control deck,
klystron beam power supplies, and
blower deck) are self-explanatory.
The r-f output frequency of 9,310
MC is obtained by generating acrys-
tal-controlled frequency of 5,387.-
729 KC and multiplying it through
several multiplier stages. The crys-
tal frequency 1s multiplied 144
times in the L-band exciter and 12
more times by two multiplier kly-
strons. This signal is then applied
to the output waveguide and the
antenna. A system block diagram,

TELE-TECH ¢ January, 1951

Fig. 4, shows the function of the
various system components.

Square-wave modulation 1s ob-
tained by generating a sine wave
at the preselected modulation fre-
quency and squaring the sine wave
in a later stage of the modulator.
The modulation frequency iIs crys-
tal controlled within =+=0.029,. The
square wave is used to grid modu-
late the final stage of the L-band
exciter. The system, therefore, op-
erates on a c¢-w gsignal up to the
final stage of the exciter and there-
after on a pulsed r-f signal.

L-Band Exciter

The L-band exciter generates a
stable, fixed frequency of 775.833
MC and supplies a pulsed signal of
approximately 34-watt peak power
to the first multiplier klystron. The
oscillator 1s controlled by a 5,387.-
729-KC crystal which is contained
in a sealed unit, the temperature
of which is kept constant by means
of thermostatically controlled oven
heaters. For an ambient tempera-
ture range of —20 to -50°C,
the frequency stability is within
£.00069 (6 parts per million).

wwWwW americanradiohistorv com

The exciter is a self-contained
unit with a low voltage power sup-
ply located on the chassis. All grid
currents and several plate currents
can be monitored by means of
switching a front panel meter.

Power output of the exciter is
controlled by varying the plate volt-
age on the lighthouse tubes by
means of a {front panel control.
The maximum output power is two
watts, thus affording a comfortable
safety factor since the drive re-
quired for the succeeding klystron
multiplier stage 1is approximately
0.75 watts. (See IFig. 6)

The klystron deck, the second
half of the r-f system, containg the
two multiplier klystrons, output
waveguide components, and asso-

Fig. 3:
top to bottom: blank panel,

Ramark transmitter rack. From
klysiron

chassis, modulator and controls, L-band
exciter, klystron beam supplies, blowers

23


www.americanradiohistory.com

.
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Fig. 4: Block diagram of model TB-140 Ramark radar beacon showing elemenis contained in rack chassis as illustrated in Fig. 3.

ciated test circuits. The first kly-
stron, the SMC-11, is a two-cavity
tube with a frequency multiplica-
tion factor of x6. The SMC-11 is
driven by the output of the L-band
exciter, 0.75 watts at 775.833 McC,
and its output, as shown in Fig. 6,
is approximately 125 milliwatts at
4,655 MC. The output of the SMC-
11 drives the output klystron, the
SMX-32.

The SMX-32 is both a frequency
multiplier (x2) and a power ampli-
fler. Fig. 5a shows the relationship
of output power to drive power. The
condition of maximum efficiency (op-
timum drive) occurs when the first
two cavities are tuned to the input
frequency (4,655 MC) and the out-
put cavity is tuned to the second
harmonic (9,310 Mc). However, the
harmonic content at the output

cavity can be increased by tuning the
center cavity to a slightly higher fre-
quency and by increasing the drive.
This condition, which results in
greater power output at the sacrifice
of efficiency, is called over drive.
Since power output is of prime im-
portance in this system, the SMX-
32 is operated in the over drive con-
dition. Fig. 5b shows the family of
(Continued on page 65)

Fig. 5a-c: (I to r) Quiput vs. drive power at optimum drive; family of curves resulting when drive is increased as center
cavity is retuned: envelope of curves in center illustration; All curves are with condition of 1000-v beam voltage, 9310 MC
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How Engineer Can Become “Top Brass™

Self-training and inculcation of leadership, judgment,
executive action, maturity and baldnce are needed*

By Dr. W. R, G. BAKER, Vice-president, General Electric Co.,

Syracuse, N. Y,

ORE than haif of the young en-
gineers of today, it is reported,
aspire to end up as executives and
managers. But certainly the more
than 50 per cent of engineers who
want to join the “‘top brass,” as gen-
eral manager or chairman of the
board, have not given any thought to
the occupational hazards of congres-
sional investigations, high income
taxes, or indigestion.

The reasons why the majority of
young engineers wish to attain man-
agement positions are not always
clear. It may be there is a rather
widespread feeling that recognition,
which the psychologists tell us is one
0f the major goals of human beings,
is more readily grasped, or more
willingly granted to those who ac-
complish things by managing people
than by those who create by dealing
with physical laws.

Whatever the driving force that
impels more than half of the engi-
neers to work towards management
posts, the fact that they do, builds
some very real problems for industry
and for the profession, as well as for
the individual engineer. Let me point
out briefly, what happens during the
transitional period, which may en-
compass a score of years, during the
metamorphosis of manager from en-
gineer.

“Breaking-In” Period

The yvoung engineer emerges from
school, and after a “breaking-in”
period of some months, or perhaps
a few years in which he familiarizes
himself with the industry in which
he has accepted employment, through
assignments in drafting, or testing,
he is named as one of the engineers
working upon a definite project. His
principal concerns are with the ac-
complishment of assigned tasks. His
only dealings with people are limited
to his associates and with his boss.
When he is promoted to project engi-
neer, with other engineers reporting
to him, he is for the first time, called
upon to “manage”, to direct the work

#Extracted from Dr, Baker's address before
recent [RE-RTMA meeting at Syracuse.
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of others. No longer is he able to
evaluate his work and his duties in
engineering terms. He now is deal-
ing with human values. Now he con-
sciously or unconsciously has to de-
termine what incentives bring the
best results from the men whose ac-
tivities he was directing.

The next step of the transition is
to a chief project engineer. At this
point his engineering training be-
comes principally a background upon
which he draws in the formation of
minor policies or the solving of prob-
lems. His problems no longer are en-
gineering problems but impinge
upon law, accounting, marketing and
the managing of people. Again pro-
moted, this time to engineering man-
ager, his actual engineering work is
limited to evaluating the recom-
mendations of his subordinates. An-
other step up the ladder, and as vice
president he depends upon the ex-
perts in the varioug fields, weighing
their views against his own experi-
ence and judgment. He now is a
manager.

Dr. Oliver E. Buckley of Bell Tele-
phone Laboratories in discussing
how inventions are created, made the
statement that “When an inventor
becomes an executive, he usually
ceases to be an inventor.” 1 believe
we can substitute the word engineer
for inventor. When an engineer be-
comes an executive, he usually ceases
to be an engineer. His accomnplish-
ments depend upon how well he is
able to manage people, his decisions
are made in the light of whether

THE ENGINEER

who has done such a magnificent job
of giving us the world’s Dest trans-
portation, communications, and in-
dustriel machinery, has (compared
with members of other professions)
Jailed to give sufficient effort to soiv-
ing the problems of human relations.
Yet it is these same problems ithat
the engineer, turned manager, must
concern himself with, in his new job.
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people will be able to carry them out,
whether people will want to buy, how
people will be affected, whether
people will like or dislike.

Since so many engineers have set
their sights on management posi-
tions as their goals, industry, cer-
tainly and the engineers themselves,
must take a realistic view of this
trend. Certainly one of the first ques-
tions to be asked is “Why should an
engineer make a good manager?”’
Surely if we are right in saying
that a manager is one who accom-
plishes by directing the activities of
people, then we must ask whether
the engineer is qualified by educa-
tion, by experience, by training for
that important job.

Some engineering schools have
awakened to the recognition that
their responsibilities are more than
merely equipping the student with
the knowledge for successfully ac-
complishing engineering tasks. In
the past decade or so some schools
have added courses designed to per-
mit the engineer to take his place in
society, and of course, I am not
using the word ‘“society” loosely.

Training is Task of Industry

I am not sure that we ean or
should criticize the colleges for not
grounding the student engineer in
the fundamentals of management, I
would rather bhelieve that the task
rightly belongs to industry, for it is
industry’s responsibility, and man-
agement’s job, to create, maintain
and continually build a reservoir of
management talent from whieh they
can draw in response the ever in-
creasing demand of our expanding
economy for more and more and
better qualified managers.

Further, I do not believe it is pos-
sible to establish a school which suc-
cessfully could train its graduates to
step into management positions.
What school, for example, could
imbue its students with such quali-
ties as maturity, balance, and leader-
ship, all of which are so essential to
good management. I do not mean
that good management practice can-
not be taught, and I will admit that
knowledge of what is good manage-
ment practice is a pre-requisite of
good management, but can the
schools teach judgment, and the
ability to see all sides of a problem
involving human as well as material
values?

(Continued on page 60)
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Fig. 1: Front view of
FTL-27A TV repeater

HE rapid expansion of television

broadeasting throughout the coun-
try and the attendant need for net-
work facilities have established an
immediate demand for high quality,
wide band, and point to point com-
munications. Early in 1948, the Fed-
era] Telecommunication Laboratories
Inc., undertook the design of a tele-
vision relay link of ten repeaters
(now known as FTL-27TA) to operate
in the assigned 2000 Mc band.

The system involves direct fre-
quency modulation at 2000 Mc, the
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Video Design Considerations

In a IV Repeater Link

A discussion of the frequency and transient response

factors in a microwave system involving ten repeaters

by M. SILVER, L. STASCHOVER, H. FRENCH,
Federal Telecommunications Labs. Inc., 500 Washington Ave., Nutley 10. N, [.

deviation being 7.5 Mc peak to peak.
Amplification is accomplished at in-
termediate and video frequencies. A
typical transmitter-receiver unit is
shown in block-diagram form in Fig.
2.

The video input to the transmitter
is amplified by a wvideo amplifier,
whose output frequency modulates a
200 Mc reflex klystron oscillator.
The oscillator has a power output of
10 watts and feeds a high-gain para-
bolic antenna.

A similar antenna is employed at
the receiving end to feed a conven-
tional superheterodyne receiver. In-
cluded are a pre-selector, crystal
mixer, and klystron local oscillator.
The intermediate frequency is 120
Mc, which is amplified by an i—f
amplifier, having a gain of 90 db.,
then passes through two cascade lim-
iters, to be detected by a balanced
discriminator. The demodulated
video signal is amplified by a video
amplifier equipped with three sepa-
rate 75-ohm outputs. Both transmit-
ter and receiver klystrons are sta-
bilized by automatic frequency con-
trol systems based on crystal com-
parison.

The system is adjusted, so that
2 v. peak to peak video input into
the transmitter will result in 2 v.
peak to peak output from the re-
ceiver. The equipment is designed
so that 10 repeaters may be cascaded
without sacrifice of certain reguire-
ments of transient response, noise,
and compression. This paper is con-
cerned primarily with design prob-
lems in the video sections of the sys-
tem.

We shall first consider the trans-
mitter video amplifier whose require-
ments are determined primarily by
the characteristics of the high fre-
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quency oscillator tube. A readily
available power oscillator for the
2000 Mc band is the Sperry SRL7
klystron which requires a repeller
signal voltage of about 100 v. peak-
to-peak for 714 McC peak to peak fre-
quency deviation. Since the mini-
mum video input signal to the trans-
mitter is specified as 1 volt peak to
peak, the modulator must have a
gain of 100 and be capable of supply-
ing 100 v. peak-to-peak at low dis-
tortion.

High Frequency Response

Foremost among video design prob-
lems is that of providing satisfac-
tory high frequency and transient
response. The RMA Standards for
TV Relay Facilities merely specify
that there be ‘“no appreciable dis-
crimination as to amplitude or phase
shift in the band from 60 cps to
4.5 Mc”, which is not considered
sufficient as a specification for de-
sign. We can readily measure the
frequency response of a video am-
plifier, but its phase response is not
easily investigated.

Since the primary objective is to
provide good picture quality, mean-
ing adequate transient response, a
more tangible and definite approach
is to specify the response of the sys--
tem to a step voltage of known rise
time and overshoot.

The results of a design based on
transient rather than steady state
response may be checked conve-
niently by means of a good pulse
generator and a wide-band, high-
speed, cathode-ray oscilloscope.

The characteristics of the input
test pulse must, of course, be real-
izable in practice without undue diffi-
culties. A specification for the lead-
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Fig. 2: (left) Block diagram of transmitter-receiver unit of repeater link.

ing edge of .05 psec, rise time and
29, overshoot, as shown in Fig. 3,
seems quite reasonable. To meet
present-day TV standards, this test
pulse must not deteriorate to one of
more than 0.1 psec. rise time after
one transmitter-receiver unit and .2
usec. rise time after ten repeaters.
The overshoot should not exceed 5
and 10% for 1 and 10 links respec-
tively. We define rise time as the
time required by the leading edge to
rise from 109 to 909% of the final
amplitude of the pulse. To achieve
these requirements, some type of
video compensation must be em-
ployed.

Coupling Network

From various investigations of the
transient response of compensated
video amplifiers,! the simple shunt
peaked circuit of Fig. 4 appeared to
be a satisfactory video coupling net-
work from the point of view of per-
formance and simplicity of adjust-
ment. R represents the load resist-
ance, C the lumped wiring and tube
capacitances, and L the peaking in-
ductance.

The response of a shunt peaked

Fig. 4: Diagram of shuni-peaked stage
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stage to an ideal unit step may be
expressed conveniently in terms of
the Q of the circuit at wg, the reson-
ant frequency of L and C. The Q
is defined as wL/R = w;q. By some
algebraic manipulations, Q may be
shown to equal the ratio of wyg, the
cut-off frequency of the uncompen-
sated stage, to wye, Where wpe=1/
RC and o;c=1/A/LC. For a given
amplifier stage, wge corresponds to
the 3 db point on the frequency
characteristic of the uncompensated
stage taken with L shorted out. wig
may be readily determined by means
of an absorption type wavemeter,
with R shorted out. As the value of
Q is increased, the rise time is short-
ened at the expense of rapidly in-
creasing overshoot. A compromise
design results in 2% overshoot and
a rige time of 1.33 RC, correspond-
ing to Q@ = 0.6.

It is not too difficult to obtain in-
formation as to the response of a
single stage to an ideal unit step.
The response of a number of stages
in cascade presents a somewhat more
involved problem. As a good ap-
proximation, for small values of over-
shoot per stage of the order of 1 to
29,, the overshoot remains practi-
cally constant as the number of
stages is increased. For stages hav-
ing the same rise time per stage, the
total rise time will vary as the
square root of the number of stages.

If we assume n compensated video

Fig. 3: (right) Transien? response specification.

stages in 10 links, and design each
stage with a Q of 0.6, the overshoot
will not be much larger than 29,
and the allowable rise time per stage
will equal 1.33 RC or T/\/1; where
T is the allowable rise time after
10 links, and # the total number of
compensated stages. The minimum
uncompensated cut-off frequency per
stage:

fre = 1/27RC = 1.33~/n /27T

fro — 0/.211\/K/T v/

Ag mentioned before, the cut-off
frequency of each stage may be
checked experimentally by shorting
out the peaking coil and determin-
ing the 3 db point on the frequency
response curve. For Q =0.6, L is
then resonated with C at wy = oRC/
0.6. It may be shown that at @ = 0.6
the frequency response of the com-
pensated stage is 3 db down at
© = wye With the test pulse applied
to the video amplifier, final coil ad-
justments are made by observing
the rise time and overshoot on a
wide-band oscilloscope.

The problem now is to select am-
plifier tubes to obtain the required
gain at low distortion with the RC
product dictated by transient re-
sponse requirements, considering also
the inter-related parameters of tube
capacitances, transconductance and
current swing capacity.

The distortion problem is compli-
cated by the agsymmetrical nature of

Fig. 5: Diagram illusirating the effect of losing the dc¢ component of signal
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VIDEO DESIGN CONSIDERATIONS

the composite television signal. Loss
of the de¢ component due to capaci-
tive coupling between amplifier
stages results in substantial increase
in the peak to peak signal excursion.
In Fig. 5 a television signal chang-
ing from white to black and then
back to white is applied to an RC
circuit. Since the capacitor blocks
dc, the output voltage will, in the
steady state, adjust itself to zero de
component. This steady state con-
dition is approached at a rate deter-
mined by the RC time constant. At
the same time the capacitor acts as a
short-circuit to transient changes of
input voltage.

Output Waveform Increased

Assuming the synch pulses to oc-
cupy 259% of the white signal am-
plitude, the peak to peak excursion
of the output waveform is increased
by 759 . This requires greater sig-
nal handling capacity of the video
amplifier tubes and much larger
bandwidths in the radio and inter-
mediate frequency stages.

This increase in signal swing may
be avoided by reinserting the dc
component at critical points in the
system. The process by which this is
accomplished is illustrated in Fig. 6.
E. is a composite video signal in
which the synch peaks have been
misaligned by the time constants of
preceding video circuits. A switch,
representing the ideal dc inserter,
is closed during synchrenizing pulse
period T,, and open during T,, the
remainder of the horizontal line in-
terval. During the synchronizing
pulse period, capacitor C charges or
discharges instantaneously to the
peak of the synch voltage, maintain-
ing it throughout the line scanning
interval until the advent of the next
synch pulse. Capacitor voltage e, is
shown as the dotted curve in Fig. 6.

Fig. 7: (lefi) Video modulator and clamping system.

(Continued)

The video output voltage is the al-
gebraic sum of e, and e,. Its wave-
form shows perfect alignment of
the synch peaks, which implies that
its de component has been restored.
If the dc inserter can follow rapid
variations of synch peak levels, it
is not necessary to provide low fre-
quency compensation, since the synch
pulses occurring at a 15 K¢ rate act
as amplitude reference markers for
low frequencies.

The ordinary dec restorer, consist-
ing of the parallel combination of a
diode and a high resistance, fails to
meet these requirements in several
respects, Without going into details
regarding the operation of this cir-
cuit, the difficulties may be ascribed
primarily, to the large difference be-
tween charging and discharge time
constants. The charging time con-
stant through the diode is normally
small, but the discharge time con-
stant through the resistor must be
made very large to avoid horizontal
picture shading and so-called ver-
tical sync error, i.e. lowering of the
vertical sync pulses with respect to
the level of the horizontal sync
pulses. As a very undesirable result,
the dc restorer will readily charge up
to noise peaks, but recover from
them very slowly. An impulsé noise
pulse may therefore result in a
streak of horizontal blank lines
across the picture. A much superior
type of circuit is the so-called “driver
clamp”, in which the charging and
discharging time constants are
equally small. A noise pulse will
therefore merely manifest itself in
anywhere from a dot to a single
line. In these circults, clamping
pulses, coinciding in time sequence
with the video synchronizing pulses
are applied to an electronic switch-
ing circuit, alternately short and
open circuiting the output terminals.
No switching voltage should appear

&
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Fig. 6: Action of the dc inserter

across these output terminals.
The heart of the clamping system,
shown in Fig. 7, is a blocking os-

cillator which supplies 1 usec clamp-

ing pluse at the horizontal synch
rate. The balanced output of this
oscillator drives 4 clamps. Every
stage in the modulater is clamped,
except the first stage, which handles
comparatively low signal levels and
the cathode follower which has in-
herently low distortion. The block-
ing oscillator is synchronized by
synch pulses derived from the in-
coming video signal. The synch sepa-
rator is a pentode amplifier which is
biased so as to amplify only the
synch pulses above the black Ievel.
The absolute level of the synch pulse
peaks must be constant, so that the
video signal must be clamped at that
point. Hence clamp #4.

The synch pulse waveform in-
cludes horizontal synch pulses as well
as vertical equalizing and serrated
pulses which occur at a 60 cycle rate,
resulting in 80 cycle current compon-

{(Continued on page 61)

Fig. 8: (right) Scheme for d¢ coupling video ouiput to klystron.
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[mproved RCA Color TV

Demonstrations show fremendous progress in all-electronic
color TY; 3-qun, 3-color tube has 600,000 screen dots

EMBERS of the FCC should
have attended informally and
seen for themselves the series of dem-
onstrations of the improved RCA
color system which began in Wash-
ington December 5, and were viewed
by a thousand or more engineers and
manufacturers.

To the ordinary, non-technical ob-
server these new 43-tube color-TV
receivers showed a distinet improve-
ment in picture brightness, detail,
color fidelity, and texture.

In addition to the special color
gsets (one pictured on this page),
compact color converters of two
types were shown. In one standard
RCA Dblack-white set, the regular
16-in. black-white picture-tube had
been replaced by a 3-gun tri-color
tube, and the extra components, in-

cluding 13 tubes, were mounted on a
shelf at the back of the cabinet. The
second type of standard-set converter
wag in the form of a “companion
set” or “slave” model, utilizing a sec-
ond cabinet and a separate picture-
tube for color. The performance of
both was thoroughly acceptable, al-
though Dr. C. B. Jolliffe in present-
ing them, commented that neither
was more than 759 as good picture-
wise as a specially-built color-TV re-
ceiver.

Cross-section of opinion of the
picture on RCA’s new color receiver
indicated that its picture quality
now meets the high standards of the
critical American home, and is su-
perior to the remembered CBS pic-
ture in every feature, except possibly
over-richness or depth of color. A

Color-TV camerag using three pick-up tubes and dichroic mirrers to produce signals
in color for all electronic transmission
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All-electronic RCA color-TV recelver.
Color tube has 600,000 phosphor dots

few observers said the picture still
had a slightly “soft” effect but all
agreed that the reproduction of flow-
ers, vegetables and fruit was the
best they had seen.

Engineering Evaluation

Television engineering observers
would note features in addition to
those above and would endeavor to
find the reasons for the improve-
ments.

For instance: Improved Definition,
due to increase in tri-color tube from
360,000 to 600,000 picture points;
Increased Brilliance (now 20 ft.-lam-
berts) and Improved Color Fidelity,
due to new red phosphor, permitting
elimination of former red filter; Im-
proved Texture, due to ‘“filtering
out” dots by by-passing monochrome
signal at transmitter and receiver as
suggested by Hazeltine; Simplified
Cirenits, now 43 tubes In receiver
and 2 additional controls ({these
could be at rear of set because they
are for color phasing and chromo-
control, latter establishes balance be-
tween monochrome and ¢olor compo-
nents 1in picture); Color Bualance,
in special test for this, excellent
“whites” with no contamination were
shown (misadjustment of one set

(Continued on page 59)
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New Editing Machine for Professional

Unit features rapid, yet simpie means of spotting, marking, cutfing
and splicing tape; incorporates high quality audio reproducing system

HE need for an instrument de-

gsigned to facilitate the editing
and play-back of magnetic tape re-
cordings has become apparent with
the rapidly increasing use of tape
as a recording medium. Such a ma-
chine should provide a rapid, yet
simple means of spotting, marking,
cutting and splicing the tape as well
as incorporating all those features
to be found in a professional quality
tape recording mechanism,

The ultimate performance of an
editing machine depends, to a large
extent, upon the quality of its tape
handling facilities. Consequently, a
considerable amount of time was
spent in the design and development
of a drive system providing perform-
ance equivalent to that of a profes-
sional tape recorder. Rapid starting
and stopping of the tape as well as
fast rewinding action is essential for
accuracy and speed in editing mag-
netic tape. Excellent performance in
these respects has been obtained by
driving each reel with its own torque
motor and providing fast acting sol-
enoid operated braking mechanism
on each reel drive.

Three reel drive mechanisms are

shown on the top panel in Fig. 2.
The left hand reel is used to supply
program material to be edited, while
the other two reels are used to take
up the edited tape. The control cir-
cuits are so arranged that edited or
discarded tape may be either run
into a basket or wound on either reel
as required providing a flexible ar-
rangement for editing operations.
Normally, the center reel is used for
the edited program while the right
hand reel is used to hold the un-
wanted tape.

Rewinding and Stopping

Using an N.A.B. standard 104
inch reel as a basis for measurement,
the editor will completely rewind
2400 ft. of tape in one minute if
started from a dead stop. Equally
fast stopping and starting is avail-
able so that a complete stop from
playing speed is made in approxi-
mately 0.1 sec. and a stopped tape
can be started to wow-free speed in
approximately 0.5 sec.

Experience. has shown that accu-
racy of timing and the high rewind-
ing speeds attained by the editing

Fig. 1: Photo showing overall front view of the new magnetic tape editing machine
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machine necessitate the use of a posi-
tive locking reel retaining knob on
each reel drive. The knob, shown on
top of the reel drives in Fig. 1, meets
all requirements without decreasing
editing speed or ease of operation in
any way. It is equipped with a re-
taining device that locks when the
knob is pushed over the drive shaft.
A finger-tip operated release pro-
vides an instantaneous opening of
the locking device to permit a rapid
change in reels. The knob is de-
signed to accommodate all standard
reels by using its base as a hub for
the standard 10v% inch reel and by
setting it on top of the 7 inch reel
A special retaining ring in the base
of the knob allows the 10% inch
N.A.B. standard reels to be removed
or pressed on over the knob without
necessitating removal of the knob it-
self.

Additional protection against acci-
dental release or slippage over a long
period of operation is provided by a
knurled locking bushing which per-
manently locks the knob to the drive
shaft.

Synchronous operation at tape
gspeeds of 7.5 and 15 inches per sec-
ond is obtained by driving the cap-
stan with a hysteresis—synchronous
motor through a cogged belt and
gear arrangement. High stability
with a resulting low percentage of
wow and flutter is obtained through
the use of a high inertia system
properly stabilized and operating
continuously. Timing accuracy is
such that 30 minutes of playing time
is within +2% sec. of synchronous
tape speed.

Control System

The control system, located in the
lower left hand corner of the motor
board, as shown in Fig. 2, is built
around a three position push button
switch, by means of which the opera-
tor selects the required mode of op-
eration.

The tape is started in Fast For-
ward or Rewind by pushing the
designated button and stopped by the
Play button. Switching from Re-
wind to ¥ast Forward or vice versa,
is accomplished by pushing the but-
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lape Recordings

By D. C. YARNES,

Audie Engineering Section,
Engineering Products Dept.,
Radio Corporation of America,

Camden, N. [J.

ton for the desired operation.

The tape is played back by pushing
the Play Button and manually lower-
ing the capstan pressure roller. Rais-
ing the roller stops the tape.

Various interlocks, at the same
time, act in conjunction with the
selector switch to prevent operation
with improper tape threading, as
well as to stop the reel drives in case
of tape breakage.

Each of the two take-up reel
drives is provided with an independ-
ant control circuit actuated by its
own tape take-up arm. In addition,
the control system is so arranged
that the editor, if he wishes to gain
the time required for threading the
tape into the take-up reel, may run
the discarded tape into a basket by
putting the machine in “Play” posi-
tion and allowing the capstan to pull
the tape from the supply reel.

Tape speed is easily changed from
7% to 15 inches per second by oper-
ating a toggle switch conveniently
located on the control panel. A relay
controlled speed compensation in the
Reproducing Amplifier is also actu-
ated by the speed change switch
making possible a rapid change in
tape speed with a minimum of op-
erational effort.

Threading the tape and manual
operation of the reels for spotting
the tape in editing are greatly facili-
tated by a brake release on the reel
drive mechanism. This release is
effected by a sequence type foot
switch located in a foot ramp, shown
in Fig. 2, which energizes the brake
solenoids by means of a relay. This
operation is entirely separated from
the normal control circuits, allowing
the operator to release the brakes at
any time regardless of the position
of the tape or control switching at
that instant.

The audio system shown in Fig. 3
consists of a Reproducing Head, Re-
producing Amplifier, Amplifier Power
Supply, Program attenuator and pro-
vision for speaker or head set moni-
toring.

The plug-in Reproducing Head
shown in Iig. 1 has been designed
to combine professional quality re-
production with ease of adjustment.
A single screw azimuth control and
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Fig. 2: Editing accessories and machine components shown ifrom left to right include:
Control panel, stabilizer, reproducing head. tape marker, capstan tape cuiting and
splicing bars, vacuum system switch and one of reel drive tape take-up arms

a simple means of rotating the head
enable the operator to obtain opti-
mum performance wth a minimum
of adjustment.

The output of the Reproducing
Amplifier is supplied to two 150/600
ohm monitoring receptacles at the
back of the equipment through a
Bridged Tee attenuator. A maxi-
mum output of -}-24 dbm at maxi-
mum recording level is available for
supplying an external monitoring
amplifier or magnetic tape recording
equipment,

A VU meter, with a variable at-
tenuator, and head phone jacks have
been supplied to furnish local moni-
toring as desired by the operator.

Marking the Tape

The time consuming and tedious
task of marking, cutting and splicing
the tape has been reduced to a rapid
process Dby three accessories that
have been added to the tape editor.

The tape marking device is shown
located between the Reproducing
Head and the capstan shaft in Fig.
1. It is composed of a rubber pinch
roller and a rubber marking roller
between which the tape is passed.
The marker is actuated by releasing
the pinch roller and drawing the
tape manually between the two roll-
ers. The marking roller measures
the tape and makes a pin prick coin-
ciding to the center of the Reproduc-
ing Head, allowing the operator to
make an accurate cut in the recorded
tape. Increased editing speed i1s ob-
tained in practice by marking both
ends of a section to be cut before
performing any cutting or splicing
operations. TFinger-tip control of
both the release and return of the
pinch roller allows the operator full
use of both hands while carrying on
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the marking operation at the same
time, increasing the speed and im-
proving the accuracy of the marking
operator.

The tape cutting bar is located
near the center of the motor board
above the tape path as shown in Fig.
1. It is composed of two hollow
ground stainless steel cutting knives
mounted on a single bar. Either a
45° or 90° cut can be made at the
option of the operator providing the
versatility demanded by the normal
editing operations, while complete
freedom of hands and greatly in-
creased cutting speed are facilitated
by a special vacuum system that
holds the tape firmly to the cutting
bar.

The tape splicing bar, shown in
Fig. 1 below the tape cutting bar,
completes the special accessories on
the editing machine. It is composed
of a single bar upon which a pair of

(Continued on page 58)

Fig. 3: Outline diagram of the audio sys-
tem incerporated in the editing machine
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Elargol Low-Cost Printed Circuits

Photographic type printing and fixation by heat and chemi-
cal change are used to sef circuit connections on plastic

By P. P. HOPF,

Ward, Blenkinsop & Co. Ltd.
6 Henrietta Place, London, Eng.

Part Two of Two Parfs

RINTED circuit production gives

only first quality items and re-
jects, but the percentage of the latter
should be very small. In fairness it
should be stated that there is no pro-
duction of anything in industry to-
day without some rejects.

In the EKlargol Process a prepared
metallic powder (which may be sil-
ver, or for resistor printing a poor
conductor like earbon, graphite or
an alloy like nichrome) is dispersed
in volatile materials with slightly de-
polymerising properties to ensure
good contact with the plastic. The
mixture is then evenly applied to the
chassis surface and a photographi-
cally-produced warm printing block
is lightly applied to the surface. The
conductor then undergoes a chemical
change corresponding to a recrystal-
lization or reorientation wherever
the block is in direct contact. The
change takes only a fraction of a
second and the unchanged material
may be washed or brushed off. The
required pressures and temperatures

34

are so small that even the most sen-
sitive commercial plastics like poly-
thene may be used. The design may
be as intricate as desired and lines
down to 0.00025 in. in width have
been printed successfully. Prints
executed by this process meet all the
requirements set out above.

Requirements for Design

The first technique of printed cir-
cuitry desecribed invariably relied on
the printed circuit as an integral
part of orthodox design, the designer
simply replacing wiring by printed
lines and connecting the components
to those lines by means of eyelets or
rivets. This is a costly business. A
good print should in itself include
the maximum number of components
and be capable of being soldered to
directly. In isolated instances rivets
or eyelets may be necessary but, gen-
erally speaking, the print itself, be-
ing metallic and of perfect adhesion,
should not present any difficulties in
soldering. A solder joint even when
done by semi-gkilled labour should
be as strong as the plastic itself. If
a laminated plastic is used an ex-
erted pull should break the lamina-
tion before breaking the contact be-
tween solder and print.

Fig. 4: (left) Printed circuit assembly
Fig. 5: (below) Bottom view of two
stage printed amplifier circuit at left
and top view of circuit at right show
mounting of associated components
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For soldering it is important that
the heat of the iron should not dam-
age the plastic. To prevent this, con-
tact time between iron and print
should be a minimum and the tem-
perature of the iron should be just
above (5°C.) the freely running tem-
perature of the solder.

Most commercial resin cored sol-
ders are suitable; specially recom-
mendable are 60/40 solders, and
those saturated with silver. With the
latter, exceptionally easy working is
experienced if the temperature Is
kept down as the saturation applies
naturally only to one particular tem-
perature. If this temperature is ex-
ceeded the solder will again tend to
dissolve gilver. Fine results, easy
working and low temperatures are
possible with bismuth solders. These
are, however, very hard; the plastic
chassis is usually at least slightly
flexible and as the bismuth solder is
completely rigid the joint will break
even on slight vibratory motion.

For connections between front and
back of chassis, eyelets tend to fa-
tigue, thereby breaking the contact.
It is better to connect by the appli-
cation of a conductive paint through
a punched or drilled hole, even
though the paint may not be as con-
ductive as the metallic print, or
better still by inlaying a suitable
solder peg prior to printing the cir-
cuit. Sometimes a sub-assembly is
printed for mounting into a case, or
gseveral sub-assemblies have to be
mounted on a number of chasgis into
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one final assembly. In printed cir-
cuit technique this is best done by
spring clip contacts. Printed spring
clip contacts have stood 10,000
switchings with a 5 amp. current
running through the switch without
being impaired in any way.

Before describing assemblies con-
sisting of resistors and capacitors
mounted together, it is necessary to
say something about components.
These can be roughly divided into
components that can or can not be
printed. Amongst the latter arve
valve holders, coils of low frequency
and certain precision capacitors and
resistors. High frequency coils, ca-
pacitors and resistors are in the
former class. In the case of coils it
is, of course, necessary to decide in
each specific case whether the sur-
face area available and the required
characteristics of the coil allow it to
be printed with advantage. If so, it
just becomes part of the wiring and
is printed as part of it, otherwise it
is soldered in as an outside compon-
ent.

Similarly  capacitors may  be
printed as part of the wiring by in-
cluding metallic areas located with
regard to each other on opposite
sides of the chassis using the plastic
as a dielectric. As the permitivity of
plastics is normally low, this is ap-
plicable only where sufficient surface
space is available, or the required
capacity low,

The advent of disc capacitors made
of high X ceramics has helped
printed circuits considerably. These
discs may be soldered directly into
the circuit, and thereby become part
of the print. On the design a space
corresponding to the metallized sur-
face area of the ceramic disc is
printed as a silver area; on top of

this printed area a small piece of
resin cored solder wire is placed on
which the capacitor disc rests. The
whole chassis is then treated to the
temperature at which the solder
fluxes. This operation is carried out
before other components are assem-
bled, but several discs may be ap-
plied at one heating. As the disc it-
self possesses no elasticity a bismuth
solder melting at about 130°C. may
be used with advantage. Where the
nature of the plastic requires lower
temperatures still, the solder can be
replaced by a conductive adhesive,
made by the inclusion of fine silver
powder into an adhesive. The top of
the capacitor disc is connected by a
soldered foil directly to any point in
the circuit.

Additional Capacitors

Where capacitors of greater preci-
sion are needed these are soldered
in as outside components. Frequently
this has an additional advantage. Ca-
pacitor discs take up space on what
may be an already crowded chassis
surface, while a capacitor as an out-
side component may be situated
above the chassis and soldered be-
tween any two points which need
neither be adjacent nor on the same
side of the chassis.

The same applies to resistors sol-
dered in as outside components. The
printed resistor in its truest sense is,
however, a serviceable standard com-
ponent. In earlier methods this was
inserted into the metallic print by
brushing or silk screen printing a
mixture of graphite, carbon black,
and a binder. The mixture is adjusted
to give roughly the required value
applied in known thickness to the
allotted area. These resistors usually

suffer from poor contacts, low sta-
bility, high noise level, and large
variation in value. They are, how-
ever, in use and often serve their
particular  purpose quite  well.
Higher accuracy may be achieved by
laying down a resistor of too-low a
value between- two terminals and
scratching out two parallel lines ex-
tending from one edge of the resistor
to about three quarters of the way
across it. A third line is then care-
fully scored extending from the op-
posite edge to some point between
the two first lines. The current path
may be lengthened considerably in
this way to very accurate limits.
The operation may even be carried
out automatically.

One such device in operation is
claimed to adjust a printed resistor
to 19 of its nominal value In one
minute. It is, however, recognized
that this technique is not universally
applicable and printed resistors have
to be made an integral part of the
print itself to achieve any economic
advantage. The best and cheapest
method is by making use of aspect
ratios in the design stage, using the
formula R KL/W where K is a known
constant which may be pre-adjusted
by the printer from experience, and
represents the resistance per unit
square of surface area. L and W are
length and width dimensions.

It is quite clear that the values are
identical for a square millimeter or
a square mile as L/W equals unity.
The only quantity affected will be the
wattage rating which may generally
be taken as 1 watt per square cen-
timeter.

The designer, therefore, assesses
a unit value for K convenient to fit
most values situated on any one side

(Continued on page 56)

RADIO ENGINEERING LABORATORY AND AN APARTMENT MOUNTED ON WHEELS

Every radio engineer has dreamed of a roving radio labora-
tory with living accommodations attached, which could be
maneuvered anywhere across the continent. John Hays Ham-
mond, Jr., famous radio inventor and originator of remote
control for military and naval projectiles, has made his dream
come true with this 20-ton truck fitted up with radio labora-
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the wheels.
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tory, master and guest suites, kitchen, and several bathrooms,
one with shower. Latest addition is an automatic road-sander
to prevent slipping on icy pavements. Electrically operated
spravers throw crushed oyster shells directly in the path of

The Hammond land-yacht’'s home port is the
inventor's palatial estate at Gloucester, Mass
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Principles of POLYCANTING

New concept of radio coverdage revealed by use of
many low power stations in lieu of one large unif

By RAYMOND M. WILMOTTE Consulting Engineer, Washington, D. C.

ACING the FCC lies the major

problem of providing truly na-
tional service of. television, not only
to large cities, but also to small ones
and rural areas. The twelve channels
of the V.H.F. band are clearly in-
adequate for this purpose, and with
that in mind the Commission re-
served the UH.F. frequencies from
470 to 890 megacycles. But the ma-
jority of field information to date
indicates that the service from a
single high powered station at these
frequencies would be poor.

It is suggested that a solution, pos-
sibly the only solution, to this di-
lemma is Polycasting. It is believed
that Polycasting may be able to pro-
vide excellent service at UH.F. It
can also be used effectively to serve
large rural areas at V.H.I*. by bring-
ing within a single service an area
covering a sufficient number of small
towns to make television service
economical.

Polycasting is a system using a
number of low powered stations, on
the same or different frequencies in-
stead of a single high powered sta-
tion.® The obvious advantage of such
a system is that by spreading the
radiated power from a number of
points over the area, less power is
needed to “illuminate’ the area than
by concentrating the power In a
gingle source. The advantage is par-
ticularly large because at these fre-

quencies the signal intensity varies
over a wide range in a decline of
only a few feet. Statistical analysis
shows that the gain produced under
conditions of several sources of
power is much greater than is ob-
tained by the simple ‘“illumination”
concept.?

The effect on the service of the
variation of intensity from point to
point may be explained as follows:
To obtain good service at a point it
is necessary that the ratio between
the signal picked up and an interfer-
ing signal be more than a certain
amount. When the signal varies
over a wide range from point to
point, the chance of signals from two
sources producing a large ratio of
fleld intensity at a particular site is
good—even when the sources are
equal and at equal distances from the
gite. If there were no variation in
intensity from point to point, as is
the case at lower frequencies, there
would be interference at the point
and at all adjacent points.

Ghost Problem

The obvicus disadvantage of Poly-
casting is the ghost problem. With
more than one station on the same
frequency, the ghost problem in-
creases. A statistical analysis shows
that with the present television
standards the loss of service due to

Comparative Powers of Polycasting and Single Station Operation
POLYCASTING SINGLE STATION Fading
(300 Feet) 300 Ft. 500 Ft. At Extreme
Grade Number of Service
Type of of Area_ of Total Single
Area Service $q. Mi. Stations Power Polycasting Station?
RURAL
Small A 1400 4 8 Kw 55 Kw 30 Kw — —_—
B 2500 8 80 30 — —
C 4100 120 40 9 db 15 db
Large C 5500 4 8 1000 300 7 db 20 db
Very Large C 19000 12 24 300x10¢ 200x108 7 db 72 db
CITY
Circular A 1100 4 8 Kw 1100 340 —_ —_
B 1600 180 50 — —
[} 3500 190 40 10 db 13 db
Eltiptical A 46x30 4 8 4700 1200 — —_
B 60x44 1800 400 —_ —
[o} 76x58 850 150 7 db 17 db

1 The fading is given for height of 300 feet. At 500 feet, the fading is 3 db to 4 db less.
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ghosts would be serious with two or
more co-channel stations serving the
same area. For that reason, the Poly-
casting proposal provides giving an
operator the use of two channels. The
use of two channels for one operator
appears to be fantastically expensive
in frequencies, but that is not so.
With the reduction in power that 1s
possible and the reduced interference
that inherently follows, the stations
can be put much closer together and
thus make up for the use of more
channels.

The statistical analysis of the
service obtainable from four sta-
tions, two on each channel, shows
that surprisingly large service areas
may be served with little power.®
Generally a total of 8 kilowatts of
Polycasting provides service similar
to 1,000 kilowatts from a single sta-
tion.

Estimated Field Intensity

Examples of the estimated field in-
tensity for Grade A service (as de-
fined in the proposed rules of the
Federal Communications Commis-
sion) are given in Figures 1 and 2.
Both refer to the service provided
by four stations at the corners of a
square with the stations on the same
channel located at the opposite ends
of a diagonal.

The case for rural service is par-
ticularly interesting. For Grade C
gervice the Polycasting stations may
be located much further apart in se-
lected small towns, so that these re-
ceive a strong signal equivalent to
Grade A service. The rural area be-
tween them is served on the Poly-
casting principle with Grades A, B
and €. Thus with a Polycasting sys-
tem of four stations, four small
towns may be well served together
with a rural area of some 5,000
square miles. Such a system has,
therefore, a two-fold advantage. It
provides good service in towns too
small to support a television station,
and provides a service to a large
sparsely populated area which is un-
economical to serve without the sup-
port of the towns.

The estimates are based on rela-
tively little data. The principle of
Polycasting as regards its phase of
operation where more than one sta-
tion on the same channel is used, still
has to be proven by experiments. But
no experiments are necessary to be
sure that great gains will be ob-
tained when the component stations
are on different channels. It should
therefore be to the advantage of tele-
vision operators to petition the Com-
mission for the use of two channels,

(Continued on page 57)
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A CINCH Z22aZ”..NOW AN

ELECTRONICS

,—*

There’s so much more put into a Cinch
Electronic Component that you get
more out of it.

The Grip Pin type is the locking grip miniature
socket. Precision tooled—contacts provide high
extraction pull out. .. supplying maximum
tube retentivity, mandatory in automotive set

production. Available in any quantity.

Available at leading electronic
jobbers—everywhere.

CINCH MANUFACTURING CORPORATION

1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Edited by John H. Battison

Duplex Switching Without Relays

k. S. HOUSTON, 18 Oak Lane, Hav-
erstown, Pa.

N the control of audio signals, as

in a sound system or broadcast
station, there occasionally arises a
need to control the change from one
source to another from more than
one control point. This often is ac-
complished by the use of relays and
push buttons at the appropriate
places. However, in the event re-
lays are unavailable, or undesirable,
the circuit shown can be put to good
use. It is merely a variation of a
three-way lighting circuit. As it is
arranged, it is possible to change
from one input to the other from
either point, without the necessity
of having any special arrangement
of switches. When the switches are
in the same direction, they are con-
nected for input one, and when they
are different for input two.

This has been used in a projection
booth to change between projector
sound heads from either projector
position and has worked very suc-
cessfully without trouble, or switch-
ing clicks. In this case, a six-pole
double throw rotary switch was used,
but such an arrangement can easily
be made with a key switch such as
that used in broadcast work. No pro-
vision has been made for terminat-
ing the unused input, as no trouble
has been encountered from this
source. Another use to which it has

$3% FOR YOUR IDEAS
Readers

their own suggestions which should be

are invited to contribute
short and include photographs or rough
sketches. Typewritten, double - spaced
text is preferred. Our usual rates will

be paid for material used.

been put is switching between con-
soles in a broadcast station. With
the addition of the pilot lamp cir-
cuit shown, it would serve as a cue
much in the manner of a preset or
interlock system,

Intercom System

1. C. MENNITT, Chief Engineer,
WVCG, Coral Gables 34, Fla.

N many radio stations where the

transmitter is several miles dis-
tant from the studios and there are
two interconnecting telephone lines,
the following circuit has been found
to be very versatile.

In most consoles, a key switch is
provided to switech incoming remote
lines from the console to external
equipment. This is represented by
K1 in the diagram. In the “up” posi-
tion, the remote line is fed out to
the transmitter on the spare line to
the “talk back” amplifier and to the
speaker. By operating K2, the trans-
mitter operator can talk back to the

remote or feed cue thereby relieving
the announcer of this job.

When the telephone at the studio
is picked up, the hanger contacts
operate the relay and switch the
spare line to the telephone to the
line in place of the remote line and
can be used for communication with
the transmitter. Standard field mag-
neto ringers and bells are used for
signals connected from the repeat
coil center-taps to ground.

Remote Loop Monitor

LLEWELLYN JONES, WSBA,
WSBA-FM, York, Pa.

IN the past WSBA had many head-
aches with a remote loop being
inoperative when a remote pickup
was scheduled. The operating con-
dition of the loop was not known—
either by the telephone company or
the studio engineer prior to broad-
cast time.

A small, completely enclosed audio
oscillator was constructed and in-
stalled on a church loop at the church
end. The loop is checked three times
a day. If no tone is present the en-
gineer calls the telephone company
for a line check. Since installation of
this device no scheduled remote pick-
ups have been missed. The oscilla-
tor is straight-forward, and can be
constructed cheaply. For check pur-
poses it is not necessary to match
the output to the line, although pad

(Continued on page 54)

Left: Duplex control switching without relays. Right: Transmitter—remote intercom system provides cue and program lines
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SYLVANIA SILICON DIODES

Applications
Hand Coverage '

Characteristics

@ Here’s a fund of up-to-the-minute infor- ratings and common applications.
mation about Sylvania Silicon Diodes that

; - ) The booklet discusses mixer crystals, includ-
belongs in the file of every electronics engineer.

ing the new matched pairs, microwave video
This new 16-page booklet describes crystal detectors and Silicon Diode use in UHF and

rectifiers covering the frequency range from SHF instrument applications. For your free
1000 to 25,000 mec per second. It explains the copy of this new booklet, simply clip the
various types of Silicon Diodes with their coupon and mail today.

[
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|
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Sylvania Electric Products Ine.
Dept. E-1301, Emporium, Penna.
Please send me your new FREE hooklet

“Microwave Crystal Reclifiers.” Also send
me information on Sylvania Magnetrons.

— e — — — — P S— — — — —

Name
Company.
Street.
ELECTRAMIC DEVICES; RADIO TUBES; TELEVISION PMCTURE TUBES; ELECTRONIC TEST EQUIPMENT; FLUO- City Zone State
RESCENT LAMPS, FIXTURES, SIGN TURING, WIRING DEYICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
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WASHINGTON
News Letter

P O F AT RS

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

CIVILIAN TV-RADIO CUTS MUCH DEEPER—
With the black clouds of war becoming increasingly
more depressing, the radio-TV manufacturing industry
enters the New Year with prospects that television-set
production, together with radio-broadcasting receivers,
for the civilian market, face far deeper slashes than
could be anticipated during the last two months of
1950. The reductions in civilian production will come
most substantially and speedily during the first three
months of this year. For the sake of the maintenance
of its manufacturing facilities, engineering staffs and
employee forces, the industry only hopes the Armed
Services will be able to expedite their procurement
contracts at a much faster rate than has occurred
during the last quarter of 1950.

$3 BILLION DEFENSE PROCUREMENT—Ap-
proximately three billion dollars worth of military
procurement in the electronics-radio-communications
requirements of the Armed Services now looms as the
national defense task of the manufacturing facilities
of our industry. This meant the addition of nearly
a billion dollars as a result of President Truman’s
program to the “lame duck” session of the 81st Con-
gress to the nearly $§2 billion military electronics-radio
equipment and components needs of the national de-
fense which had been previously authorized in appro-
priations.

GRAVITY OF WORLD SITUATION makes it
imperative, if the Armed Services are to keep the
radio manufacturing industry for the governmental
and Department of Defense leadership strong and able
to produce, to speed up the procurement machinery
to the highest tempo with all government red tape cut
down to the barest minimum. The radio manufactur-
ing industry is all set to plunge into a war-controlled
economy to keep the wheels of the nation’s defense
preparedness moving at the greatest effectiveness pos-
sible. But full cooperation from the governmental end
must come first.

PERMANENT TOP FREQUENCY BODY—Idea
of a permanent top-level frequency allocations board
to coordinate and review the division of radio fre-
quency space as established by the Interdepartment
Radio Advisory Committee (IRAG) looms as one of
the major recommendations to be submitted by Presi-
dent Truman’s Temporary Communications Policy
Board in its report to be completed by next Feb. 17.
Such a permanent frequency allocations policy-making
agency would be most beneficial to the electronics-radio
field because the TRAC, composed of representatives
of all government departments and agencies with radio
gervices, has been long regarded as having favored

40

the governmental bodies in designation of frequency
assignments to the detriment of civilian radio serv-
ices such as television, mobile radio services and com-
mon carrier public radiocommunications services. FCC
Chairman Wayne Coy fully endorsed the permanent
frequency board proposal at meetings of the temporary
board, which is headed by West Virginia University
President lrvin Stewart. Plan for permanent body,
likely to be composed of three members, was to be
finalized in board meeting in early January.

TIME WASTING—With the national security in
such jeopardy, the FCC, like a number of other gov-
ernment agencies, has seemed to be pursuing a course
of time wasting in its continued efforts to gain a court
sanction of its color television decision—certainly aca-
demic in view of the strategic materials’ shortages—
and in the slow-plodding hearings on the television
allocations and standards. In its recent TV hearings,
the Commission carried on educational video hearings
for two solid weeks without even holding its regular
meetings to act on decisions, orders and other issues.

THOUGH THE BROADCASTING INDUSTRY
through the investment of millions of dollars had
launched television throughout the country, the edu-
cators asked the FCC to grant a VHF Channel in each
big city and educational center and 20 percent of the
unallocated UHF video spectrum to be reserved for
education. The commercial television broadcasters
have always been willing to give educators for worth-
while programs “free” time on the channels of their
video stations. But the latter is forgotten by the FCC
as the educators laid down a barrage of statements
alleging the value of education by the visual medium
of television and brought into action political sup-
porters.

AIRLINES, MOBILE SERVICES TO BE KEPT
GOING—Determination of government authorities in
the National Capital to place all essential services in
preferred position to continue operations even under
war mobilization means electronics-radio manufac-
turers specializing in equipment for airlines, mobile
radio services and communications have excellent op-
portunity of obtaining strategic short-supply metals
such as copper, aluminum, zinc, nickel, ete. for main-
tenance and repair parts and end-equipment produc-
tion. Recent concrete example was the directive of
National Production Authority for General Electric
and Raytheon to supply 12,000 electronic tubes to air-
lines through Aeronautical Radio Inc.

ROLAND C. DAVIES
Washington, Editor

National Press Butlding
Washington, D. C.
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- KESTF‘R )

SOLDER

.Id I. y TV—the nation's fastest growing
B t t business demands the nation’s num-
ul more qua I y In G ber 1 solder. Kester "Resin-Five”
= Core Solder, formulated especially

yuur Tv Sets WIth Kester for TV, will out perform any solder
of the rosin-core type. It easily

solders such metals as brass, zinc,

“Resin-Five’’ Core Solder

alloys.

MADE ONLY FROM NEWLY MINED
GRADE A TIN AND VIRGIN LEAD

“Resin-Five” flux is more active
and stable than any other rosin-
type flux. Yet it is absolutely non-
corrosive and non-conductive.

FREE TECHNICAL MANUAL—Send for Your Copy
of —SOLDER and Soldering Technique.

Kester Solder Company
4210 Wrightwood Avenue ¢ Chicago 39, Hlinois
Newark, New Jersey ¢ Brantford, Canada

RO~ COLIAICUC * + » o -conductive

Kester.... Standard for the TV and Radio Fields
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POWER
TETRODE

High-Power Amplifier

Oscillator, Modulafor

Eimac tetrode type 4-1000A is the elec-
tronic workhorse of modern communication
systems. It is rated at 1000 watts of plate

EIMAC 4-1000A
POWER TETRODE

General Characteristics d-issipa’rion' and is capable o_f efficient opera-
ELECTRICAL f tion well into the vhf region. Like other
. . H T en : . . .
Filament: therlafed Tunssien - 7S Yolts Eimac tetrodes, the 4-1000A is readily 100%
Curent = - ova) - - T plate modulated.
_ o s . : .
Grid-Screen Ampfificalion L2208 A ) At lower frequencies power gains of over
Direct Interelectrode Capacitance i .
Grid-Plate (wﬂdiw;; shietding, 200 can be expected. Below 30 Mc. in normal
e - - . . . . PN -
pur T SO L 7w operation 15 watts drive is sufficient to obtain
Qutput » po;NER_AM;’UF‘-ER output power in excess of 3000 watts per tube.
ﬁg%‘%éﬁﬂﬂ%ﬁ _ At 110 Mc. in FM broadcast service a pair
TYPICAL OPERATION tupes) of these heavy duty tubes will deliver over
Class-AB, (Sinusoidal wave, Two 1 5000 Volts 5000 watts of useful power output
_C Plate Voltage - " 3 } - 1000 Yolts . P P . .
D.C Screen Voltage o T - 100 Amps. In the adjacent column are highlighted
\ B t urrent - - . . . e .
E?:é?iI?:aLlogd? Patetoplate - <o 10,000 e ’ryp‘rcal operation data in more specific appli-
Driving Pow! o AF Grid Volfage 125 Volts cations. Complete characteristics are com-
-Si a e - . . .
Max(l;;;rn*ube) o L T 3100 Watts pited in a new data sheet . . . available by
A u - _ .
r:::rség&a(;;baieAT:;eRrADlo FREQUENCY AMPLIFIER writing direct.

Class.C Telephony—Carrier Conditions A 4-1000A is the economical vacuum-tube
TYPICAL OPERATION

component for modern transmitters. Initial
(Freqencies below 30 Mc., one tube) 5500 Volls P

D.C Plate Voltage - = = T T “Zogvolts cost is low . . . tube life is_long, consequently

D.C Screen Yoltage = = © T T 0 Ma. replacements are not only infrequent but also

D-C Plate Current - _ . 9 Watts . . . . . .

Driving Power = - = = C T 2630 Watts inexpensive. Consider it for your applications
[ Qutpu - - - ) :

P;;;*;IOO:;;QUENCY POWER AMPLIFIER ... Price $132.00.

AND OSCILLATOR

?x}ﬁsc.;iLTeolizz::lyON. per tube EITEL'MCCU LLOUGH, 'nC.

[Freguencies below 30 Mc.) 6000 Volts San Brun o, C ali f ornia
D-C Plate Voltage - - 500 Volis

D-C Screen Yoltage - B 15 Watts Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

27
D.C Plate Current - .7 Amps. )
3400 Watts i : 5 .

Driving Power (approx.}
Useful Power Qutput -
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VILower losses with higher
efficiency and lower operat-

ing temperatures

v Lighter weight, smaller sizes
for more compact construc-
tion, lower costs of finished

equipment
’/ Much higher permeability

«less corona effect

VLower cost

i ;ﬁg”: .

7 g : £ l e “;‘ : i
. G L ’?ﬁ

i
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Technically, Stackpole Ceramag Cores are
molded from a metallic oxide powder mixture
which, when properly handled during processing,
promotes cubic crystal growth. This results in a
non-metallic material having low eddy current loss
and exceptionally high permeability.

Practically, Stackpole’s skill in the highly critical
fabrication of thesz cores in production quantities
has resulted in lower costs and higher standards
of performance and dependability for the nation’s
leading television receivers.

Besides the more popular standard Ceramag core
types illustrated above, many specials are regu-
larly supplied.
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WHAT ARE Jfow
REQUIREMENTS
IN

PARABOLIC

ANTENNAS
?

For microwave systems . . . check these
advantages of ANDREW Parabolic Antennas:
DEPENDABILITY — An actual record of 100% dependability. There has never

been a single mechanical or electrical failure on an ANDREW Parabolic An-
tenna . . . anywhere in the world.

COST — Exceptionally low; made possible by high production.

LIGHT WEIGHT — HIGH STRENGTH — Achieved by spun aluminum reflectors
braced by formed steel struts.

ADJUSTABLE MOUNTING —Through ® 10 degrees in azimuth and elevation,
DEICING KITS — Thermostatically controlled, available where required.

CABLE— 7" air dielectric Teflon insulaied cable. Radiater is pressure tight.
Fittings for solid dialectric cables also available.

oo el

SPECIFICATIONS

Frequency Range ... 890-960 MCS ... |...1750-2110 MCS ...
Type Number 1002 1004 1006 1010 | 2002 2004 2006 2010
Diameter of Parabola

feet 2 4 ) 10 2 4 ) 10
Gain Over Half Wave

Dipole Decibels 10 15 20 25 15 20 25 29
Beam Width, Half Power

Points, Degrees 36°  22°  16° 11°  18° 10° 7° 59

| Net Weight, Pounds 10 64 150 380 10 65 150 380

Thrust Due to Wind Load-

ing at 30 Pounds/FT

Pounds : 127 509 1145 3200 | 127 509 1145 3200

the world. Write today.

CORPORATION
363 EAST 75th STREET - CHICAGO 19

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS

Your ontenna problems can best be
solved by ANDREW —the largest firm
af ontenna equipment specialists in

TRANSMISSION LINES FOR AM-FM-TY - ANTENNAS - DIRECTIONAL ANTENNA EQUIPMENT

ANTENNA TUNING UNITS - TOWER LIGHTING EQUIPMENT
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New Equipment

Potentiometer

Characterized by high electrical pre-
cision and extreme mechanical accuracy
and reliability, the Model J is a single

s

G

i

E

turn potentiometer equipped with ball
bearings. Its multigang assemblies make
it possible to independently phase the
individual sections. The unit is 2 in. in
diameter, has resistances from 100 to
50,000 ohms and a 5-watt rating.—Helipot
Corp., South Pasadena, Calif. —TELE-
TECH.

Closed Circuit Link
The necssity for costly, bulky equip-

ment usually required in closed circuit
television has been eliminated to a large

extent by the adevelopment of the Du-
mitter. This unit takes the composite
video signal from any standard TV cam-
era chain and feeds it via cable to the
regular antenna terminals of any stand-
ard TV receiver. All the advantages of
regular transmission are retained through
the use of a carrier signal of the fre-
guency of either Channel 2 or 3, optional
at the Dumitter controls. Video and
aural signals are fed through a single
co-axial cable. Up to 125 receivers can
be driven simultaneously. Due to the
carrier fregquency used, attenuation in
the feed line 1is not serious, and no
special termination is needed for eguali-
zation. Simply switching from Dumitter
line to antenna lead-in permits any
receiver in the system to function on
either closed-circuit or standard broad-
cast television. No circuit alterations or
component changes are reguired in the
TV receiver for Dumitter reception.—
Allen B. Du Mont Laboratories, Ine.,
Television Transmitter Div., 1000 Main
Ave,, Cliften, N. J-—-TELE-TECH.

Mobile Communications Sysiem

Two entirely new Hleetfone Station
equipments have been developed for
fixed-station use in communications sys-
tems of public utilities and civil services
requiring effective coverage over rela-
tively large areas. They are designed
for adjacent channel operation in the
30-50 MC band and consist of a general
purpose T0-watt system and a 250-watt
system for coverage of extensive areas.
The 70-watt equipment is made up of an
RCA type CT-10A transmitter and a
CR-15A station receiver, each mounted
in an individual chassis. Freguency is
precisely controlled by an ovenless crys-
tal. A crystal tuning capacitor permits
slight variations in frequency over a
range of *= 01%. The 250-watt eguip-
ment consists of an RCA type CT-11A
transmitter and a CR-15A station re-
ceiver.—Radioc Corporation of America,
RCA Victor Div.,, Camden, N. J—TELIK-
TECH
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New RCA Theatre Television System projects 15x20 foot pictures of television programs.

lant size Television—
‘shot from a barrel!”

e You've seen television. Now youlll see it in its
very finest form—giant projections of special events,
transmitted only to motion picture theatres on pri-
vate wires or radio beams to make movie-going
better than ever!

Success of the new system comes from a remark-
able RCA kinescope, and something new in projec-
tion lenses. The kinescope tube, developed at RCA
Laboratories, is in principle the same as the one on
which you see regular telecasts. But it is small—only
a few inches in diameter—and produces images of
extremely high brilliance. These are magnified to
15x20 feet by a “Schmidt-type” lens system like those

TELE-TECH -+ January, 1951

used in the very finest of astronomical telescopes.

Because of its size and shape, the new projector

is referred to by engineers as the “barrel.” It’s already
going into theatres, where youlll be seeing giant
television —shot from a barrel.
See the latest wonders of radio, television, and electronics
at RCA Exhibition Hall, 36 West 49th St., New York.
Adimission is free. Radio Corporation of America, RCA
Building, Radio City, New York 20, New York.

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
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IT WAS MADE
IN ONE MINUTE
WITH THE
FAIRCHILD-POLAROID®
0SCILLOSCOPE CAMERA

This 3%4 x 414 print of an oscilloscope
L image saved a laboratory engineer at
L least half a day in his work on a
series of shock tests. The print, which
shows clearly a 35-millisecond single-sweep
transient, was ready for evaluation a minute
after the shutter was snapped. There was no waiting
for processing in the laboratory’s hard-working
darkroom as was the case before use of new
Fairchild-Polaroid Oscilloscope Camera.

With the Fairchild-Polaroid camera, you no
longer need wait for darkroom processing. In
fact, you can even forget the bother of focusing

—just snap the shutter and remove the print

from the back of the camera a minute later.
Set-up time is less than two minutes. Each print

records two traces for easy comparison
and cost saving.

3Va x 4V4 print of 35-milli-

second single-sweep transient—

; one of series of accelerometer-

" output recordings which made
possible the completion of

nine recorded '‘drop-tests’’

in 40 minutes.

The complete equipment consists of scope
adapter for any 5-inch oscilloscope, light-tight
hood with viewing port, and Polaroid-Land
Camera body with special lens and

shifting mechanism.

Send for more data and prices on the F-284
Oscilloscope Camera Kit (camera, carrying
case, and film) to: Fairchild Camera and
Instrurent Corporation, 88-06 Van Wyck
Boulevard, Jamaica 1, N. Y. Dept. 120.

Specifications

Lens — Special 75 mm, /2.8 Wollensak
Qscillo-anastigmat.

Shutter — Wollensak Alphax; speeds
1/25 sec. to 1/100 sec., “time,” and
llbulb.ll

Focus —Fixed (approx. 8 in.)

Picture Size—3% x 4% in. (2 images
per print; 16 exposures per roll of film).

Image Size — One-half reduction of

scope image.

Writing Speed —to 1 in/pusec at 3000V
accelerating potential; higher speeds at
higher voltages.

Dimensions — Camera, 102 x 5% x 6%
in.; hood, 11 in. length, 7% in. dia.;
adapter, 2 in. width, 6% in. max. dia.

Weight — Complete, 7% Ib.

Fairchild-Polaroid

Oscilloscope Gamera i
|
i

AIRCHILD

OSCILLOSCOPE RECORDING CAMERAS
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Signal Generator

A continuous coverage of frequencies
from 3,800 to 7,600 MC is provided by the
model 618A SHFE signal generator,

All

frequencies are read directly from the
large central tuning dial, It will deliver
a 1 mw signal into a 50-ohm co-axial
load at zero dbm. An output attenuator
reduces output level to less than 100
dbm. Repeller +voltage tracks auto-
matically, and no adjustment is required
to select the correct frequency. Accuracy
is %% of 19%. It may be externally fre-
quency-modulated with maximum devi-
ation of 4+ 10 MC or externally pulse
modulated, with a positive or negative
peak voltage of approximately 15 v. In-
ternal square wave modulation is also
provided within the 400 to 1,000 cps
range.-—Hewlett-Packard Co., 395 Page
Mill Road, Palo Alto, Calif.—TELE-
TRECH.

Network Attenuator
A T-network attenuator (series 730)

has been developed which has 30 steps
of attenuation in only 214 in. diameter.

1t has zero attenuation loss and constant
input and output impedance. Frequency
characteristic is flat to 30 KC. On spe-
cial order, the frequency range can he
extended to 200 KC. It is available in
steps of 0.5, 1.0, 1.5, or 2.0 db. Standard
resistance accuracy is +59%. Units with
accuracies as low as +=0.1% can be pro-
vided on request.—Daven Co., 191 Cen-
tral Ave., Newark 4, N. J—TELE-TECH.

Tape Recording Head

Model TR5 tape recording head com-
bines the functions of record, playback,
and erase in a single unit with excellent

frequency response and output level. A
special feature is the use of a deep-drawn
Mu-Metal shield for optimum hum reduc-
tion. Record and playback coil impedance
is 1650 ohms at 1 KC, while erase coil im-
pedance is 1,000 ohms at 40 KC. Output
level of the unit is 5 db above L mv at 1
KC at a tape speed of 3.75 in./sec. Qverall
dimensions are .685 in, maximum height,
1.240 in. wide, and 1.031 in. deep.—Shure
Brothers, Inc., 225 West Huron Street,
Chicago INI.—TELE-TECH.
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Another reason why your telephone gives so much for so little

Studying punched card record of dial system operation. Each card (top) can report 1080 items

In a large, modern dial telephone office, 2,000,000
switch contacts await the orders of your dial—and
10,000 of them may be needed to clear a path for your
voice when you make a single telephone call. Within
this maze of signal paths, faults—though infrequent—
must be detected and fixed before they can impair
telephone service.

The latest system developed by Bell Telephone
Laboratories automatically detects its own faults, de-
tours calls around them without delay—then makes
out a “written” report on what happened.

o S

The fault may be a broken wire, or a high resis-
tance caused by specks of dirt on switch contacts. In
one second, the trouble recorder punches out a card,
noting in detail the circuits involved and the stage in
the switching operation where the fault appeared.

Maintenance men examine the reports at intervals
and learn what needs attention. Between times they
go about their own duties in keeping service moving.

This is another example of how research at Bell
Laboratories helps your telephone system operate at
top efficiency, so the cost to you stays low.

BELL TELEPHONE

TELE-TECH -+ January, 1951

LABORATORIES

WORKING CONTINUALLY TO RKEEP YOUR TELEPHONE
SERVICE BIG IN VALUE AND LOW IN COST.

47

wwWw americanradiohistorv com


www.americanradiohistory.com

INGS

Microwave Equipment

KINGS proudly introduces a new and complete
line of microwave equipment. Many
improvements in desigh and construction

are your assurance of the finest in

precision instrumentation. Our engineering
department is ready to cooperate on your
most exacting microwave and research

problems. Inquiries are invited.

C0., INC.

50 Marbledale Road, Tuckahoe 7, N.Y.
an affiliate of Kings Electronics Company, Inc.
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Signal Generator

The $-105 sweep signal generator has
been designed primarily for rapid and
accurate testing of r-f and i-f circuits in

televigion receivers, It consists of a car-
rier frequency oscillator, a trombone
type attenuator and a voltmeter to read
output level, an FM modulator that con-
sists of a magnetically-driven capacitor
to sweep carrier oscillator, and a stable
power suprly. The channel selection is
accomplished by a turret-type switch
that moves each channel ceoil into oscil-
lator tube shelf. The attenuator system
is coupled mutually to each channel os-
cillator coil by means of a channel se-
lector knob on the front panel. Output
voltage is determined by establishing a
fixed carrier level at the output terminal
of the generator by means of a peak
type reading voltmeter.—Raypar Ine.,
7810 West Addison St., Chicago, 13, IH.—
TELE-TECH

Sound Channel Equipment

Facilities for the transmission of high-
fidelity sound along with video over TV
radio relay systems are provided by the

FTY.-38A sound channel equipment. It
consists of two units. a submitter which
transforms the sound program into an
M 5-MC subcarrvier; and a subeceiver,
which deteets the subcarrier signal at
the receiving end and recovers the
origiinal sound program. Video input
and output levels are 1 to 2.5 v. peak-to-
peak; video input and output impe-
dances, 75 ohms; noise, 50 db below rated
output; and distortion 40 db below rated
output. — Federal Telecommunication
Laboratories, Ime.,, 500 Washiugton Ave.,
Nutley 10, N. J.—TELE-TECH.

Selenium Rectifier

The new Plastisel seleniwn rectifiers re-
semble electrolytic capacitors in size and
shape and are easily mounted by means

of conventional pig-tail leads. The sele-
nium plates are stacked and sealed in a
plastic tube and are guaranteed for at
least 100 hours of use, are moisture-

TELE-TECH - January, 1951
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proof, short-proof, shock-proof, and lealk-
proof. In addition they are said to yield
a greater d-c¢ output and will operate at
higher temperatures as a result of the
new type selenium plates. Delivery is be-
ing made on the 40, 60, and 100 ma sizes.
Others up to 500 ma will be awvailable
shortly.—Precision Rectifier Corp., 131
Boerum St., Brooklyn 6, N.Y.-TELRE-
TECH

Splice Caps

Splice caps for “pigtail” splicing of
‘eleqtrlcal wires have been developed in
an improved openl-end construction which

SPLICE IN ONLY 3 SIMPLE STEPS

T

| CLOSE QI PUSH ON
| TOOL WIRES INSULATOR,
1 FOR pres. FLUSH TURN UP RED

SURE-crimp WITH CAP SECURITY RING

| TERMINATE 1N ] OPERATION
=) i)

SIMPLY PLACE “TERMEND " IN TOOL- |-
INSERT WIRE & CLOSE TOOL

considerably tacilitates installation and
inspection. Wire insulation is always
flush with the splice cap for maximum
circuit protection and wires are always
inserted to the full depth of the splice
cap. Only two sizes of caps are needed
for the most freguently-used combina-
tions of two or more wires ranging all
the way from £1§ to three 38 Quickly
applied snap-on insulators of fixed insu-
lating value eliminate necessity for tap-
ing of joints and insure against insula-
tion breakdown in service.—Buchanan
Eleetvical Prodnets Corp., 1290 Central
Ave., Hillside, N. J—TELE-TECH.

Variable Reluctance Cartridge

A smaller model of the RV variable re-
luctance cartridge has Dbeen developed
with an interchangeable stylus so that

microgroove, standard, and transcription
recordings can be played. Known as model
204, it is made of crystal clear polystyrene
plastic which permits the operator to
<learly see the inner components of the
pickup at all times. Quiput is high: only
a customary preamplifier is required. The
compliance is adeguate, so that all types
of records may be played without distor-
tion. Model 204 is velocity responsive and
is essentially flat according to recording
playback standards to above 10 KC.—
Clarkstan Corp., 11921 West Pico Blvd.,
Los Angeles 64, Calif.—TRLE-TECH

Oscilloscope

An oscilloscope has been developed
which consists of eight independent
channels, each of ~which contains a
single-gun cathode ray tube. RMA type
3JPH11, and eight a-c¢c amplifiers with a
deflection sensitivity of 10 mv/in. Known
as the H-81, it has a frequency response
from 20 cps to 25 KC = 209% or 20 cps
to 150 KC = 30¢.. An eight-chanunel a-c
model, with a sensitivity of 2 mv/in.,
‘has also been constructed. Signals are
displayed on a horizontal axis for photo-
graphing on a film strip or drum with
vertical travel. Power supply is inde-
pendent of the indicator unit.—Elee-
tronic Tube Corp., Philadelphin 18, Pa.
TELE-TECH

TELE-TECH *+ January, 1951
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06-59A/U
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50-239
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preferred by engineers everywhere

From coast-to-coust, engineers in all fields look to
Kings Electronics for the finest conxial connectors.
Special problems in design and fabrication receive
the wholehearted cooperation of Kings own engineering department.

For precision-made, pressurized R.F. Connectors
call on Kings — the leader. Quotations on request.

R o ¢ o 06 06 06 00 060 00600 09

811 LEXINGTON AVENUE, BROOKLYN 21, N. V.
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PRECISION-BUILT BY

ECL/IPSE-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 guwaranteed accuracy of 15 minutes (maximum) on
all individual AY 200 type 400 cycle transmitters, differential
generators, control transformers and resolvers. Furthermore,
this phenomenal accuracy applies to &/l production units in this

series. Where special applications

are involved, Eclipse-

Pioneer will supply Autosyn Synchros with an even finer
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 mMarx oF quaLiTy

*REG., TRADE MARK BENDIX AVIATION CORPORATION

REG. U.S. PAT. OFF.

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

One Control
Transformer

Two Control
Transformers

Three Control
Transformers

INPUT
Voltage
Frequency
Current
Power
Impedance
OUTPUT
Voltage max.
(rotor output)
Voltage at null
Sensitivity
Voltage
phase shift
System accuracy
(max. possible
spread)

26-volts, single-phase
400 cycles per second
105 milliamperes
0.90 watts

8547240 ohms

18.0 volts
30 millivolts
315 millivolts/degree

18.5 degrees

0.5 degrees

26-volts, single-phase
400 cycles per second
130 milliamperes

1.4 watts

80+j180 ohms

15.5 volts
20 millivolts
270 millivolts/degree

24.5 degrees

0.5 degrees

26-volts,single-phase
400 cycles per second
155 milliamperes

1.9 watts

774149 ohms

13.3 volts
20 millivolts
230 millivolts/degree

28.0 degrees

0.5 degrees

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

Servo motors and systems e rate generators e gyros ® stabili-
zation equipment ¢ turbine power supplies ¢ remote indicating-
transmitting systems and special purpose electron tubes.

For detailed information, write to Dept. B

ECLIPSE-PIONEER DIVISION of

TETERBORO, NEW JERSEY

AVIATION CORPORATION

Export Sales: Bendix Internatienal Division, 72 Fifth Avenve, New York 11, N. Y.
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NEWS. ..

Radio-TV Manufacturers’
Profits 1946-1950

President Robert C. Sprague of
RTMA, during November, 1950, ob-
tained from 49 radio-TV manufactur-
ers producing 50% of estimated 1950
dollar volume of radio-TV sets and
409 of parts, tubes and accessories,
their confidential figures which he sum-
marized before the House Committee
on Ways and Means at Washington in
the totals of the accompanying table,
comparing the radio-TV industry’s re-
cent yearly profits with those of U. S.
industry as a whole.

Profits of Profits of
All Corporations TY-Radio Industry

1946 .......... $23,464,000,000 $37,588,000
1947 .......... 30,489,000,000 71,541,000
1948 ......... 33,880,000,000 86,493,000
1949 ......... 27,625.000,000 100,107,000
1950 (Est.) 37,000,000,000 217,253,000
No. of TY Sets Value at Mfr,

Made & Sold Sales Price
1946 .......... 6,476 $1,250,000
1947 .......... 178,571 50,000,000
1948 .......... 975,000 230,000,000
1949 .......... 3,000,000 580,000,000
1950 (Est.} 6,500,000 1,100,000,000

“This shows the amazing growth of
our industry,” explained Mr. Sprague.
“While earnings of all corporations in-
creased only about 629, between 1946
and 1950, earnings of our industry ex-
panded almost & times or 600%. The
increase in earnings of all corporations
in 1950 over 1949 is 40%, but in our in-
dustry is almost 120%.

“Secretary Snyder’s proposal for a
base consisting of the 3 highest years
during the period 1946 through 1949 re-
sults in a base of some $31 billions for
all corporations. His formula, which
limits the credit to 75% of this amount,
leaves approximately $14 billions sub-
ject to excess profits taxes in 1950, In
other words, 38% of all 1950 corpora-
tion earnings would be subject to an
excess profits tax.

“Now let me apply the same formula
to our industry. 75% of our industry’s
1950 earnings would be subject to ex-
cess profits taxes compared to 389 for
corporations generally.

“The statute should previde that
1950 earnings for this purpose should
be either actual earnings or annualized
earnings for the first 6 months of 1950,
whichever ig the lesser. This would ex-
clude companies which have particu-
larly benefited since the start of the
Korean war.”

President Sprague defined a “growth
company” as one whose 1950 earnings
are at least 509, greater than its 1949
earnings and said that tax discrimina-
tion against “growth companies,” (into
which TV manufacturing falls) could
be prevented by allowing them to apply
the 759 credit on the average of the
highest three years during base peri-
ods, provided this be not less than 62%
of 1950 earnings.

TELE-TECH -+ January, 1951
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IBE Awards Announced

Robert B. Dome, electrical consultant
for the General Electric Company,
Syracuse, N, Y., will be awarded the
Morris L1ebmann Memeorial Prize for
1951 by the IRE for his contributions
to the inter-carrier sound system of
television reception, wide-band phase-
shift networks, and various simplifying
innovations in FM receiver -circuits.
The award will be presented at the In-
stitute’s annual banquet on March 21,
1951, at the Waldorf-Astoria Hotel in
New York City.

At the same time, Alan B. NacNee,
assistant professor of electrical engi-
neering at the University of Michigan,
Ann Arbor, Mich.,, will receive the
Browder J. Thompson Prize for his pa-
per “An Electronic Differential Ana-
lyzer,” which appeared in the Novem-
ber, 1949 issue of the Proceedings of the
IRE. The award is given annually to
the author under thirty years of age
for that paper recently published by
the Institute which constitutes the best
combination of technical contribution to
the field of radic and electronics and
presentation of the subject.

The Harry Diamond Memorial Award,
given only to persons in government
service, will be bestowed on Marcel
J. E. Golay, Signal Corps Engineering
Laboratories, Fort Monmouth, N. J.,
for his contributions in the over-all
Signal Corps research and development
program, and particularly for his ae-
complishments leading toward a reduc-
tion in the infra-red-radic gap.

Willis W. Harman, associate profes-
sor at the University of Florida,
Gainesville, Fla., will receive the Edi-
tors’ Award, established to stimulate
the use of good Fnglish in technical
writing, for his paper “Special Rela-
tivity and the Electron,” which ap-
peared in the November, 1949 issue of
the Proceedings of the IRE.

New Eitel-McCullough Execs

W. W, Eitel, president of Eitel-Mc-
Cullough, Inec., has named two new
vice-presidents: George F'. Wunderlich,
vice-president and general manager;
and Harold E. Sorg, vice-president in
charge of research. Both men have
been associated with the company for
many years.

Eitel-McCullough, Inc., are manu-
facturers of radio transmitting tubes
and television picture-tubes bearing the
trade-mark EIMAC, with plants in San
Bruno, Calif.,, and Salt Lake City,
Utah.

Disc Chemical Developed

Minnesota Electronics Corp., 47 West
Water St., St. Paul, Minn., has de-
veloped a chemical product which will
prevent dust clinging to the surfaces
of plastic record discs as a result of
electrostatic charges. Known as “Ree-
ord Life,” the new product is sold ex-
clusively through -the distributors of
Columbia Records, Inc.

TELE-TECH * January. 1951

605 North Michigan Avenve,

“NOFLAME-COR"

the TELEVISION hookup wire

9 0 CENTIGRADE 600 VOLTS

Proven BEST, and specified regularly, by leading munufﬂdurel‘s_:
of television, F-M, quality radio and all exacting elec!romr._."-.
eqmpment For maximum output and minimum rejects. Available
in all sizes, solid and sh‘unded Over 200 color combmnhons

APPROVED BY
UNDERWRITERS
LAEORATORIES AT

i 7

PRODUCTION ENGINEERS: Specify “NOFLAME-""“.” e
for obsolute umformnfy of dmmeter, permiting |

AYOID LOSSES FROM
”BlOBBl"G"’.
Not being an extruded plastic,

eliminates the costly “blobbing” of
insulations under soldering heat

* Flame Resistant.  * High Insulation Resistance

® Heat Resistant * Facilitates Positive Soldering

* High Dielectric ~ @ Easy Stripping
* Also unaffected by the heat of impregnation —
therefore, ideal for coil and transformer leads

COMPLETE DATA AND SAMPLES ON REQUEST
“made by engineers for engineers’’

CQRMSH WIRE CDMPANY, Inc.

1237 Public Ledger Bidg.,§
Philadelphia 6

Chicago 11 15 Park Row, New York 7, N. Y.

‘MANUFVA(TUR!RS_'OF QUALITY WIRES. AVN,D CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES ]
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“A Craftsman Is Only As
@ ~ A Good As His Tools!”

— Benjamin Franklin

YDU will find the best in recording apparati
come from the Reeves Soundcraft Laboratories.
Magnetic tape with ten distinct features that
contribute to its higher efficiency and fidelity;
an assortment of recording discs to answer every
requirement—all are backed by the greater in-
tegrity and experience of the Reeves name,
foremost manufacturer of recording and elec-

tronics accessories.

Soundcraft tape is made
in all types and lengths to
accommodate all tape re-
corders.

i

R

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

oundcna’

= REEVES CORPORATION

REEVES—"20 YEARS WITH SOUND RECORDING MEDIA”
10 EAST 52nd ST., NEW YORK 22, N. Y. EXPORT—REEVES EQUIPMENT CORP., 10 EAST 52nd STREET, NEW YORK 22, N.Y,
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Skiatron Subscriber-Vision
Under Testin N. Y. Area

WOR-TV, New York City is coop-
erating with the Skiatron Corp. in con-
ducting the first test in the metropoli-
tan area of the Subscriber-Vision sys-
tem which operates entirely over the
air, without the use of telephone lines.
In accordance with the FCC authoriza-

Picture before and after unscrambling

tion, tests of one hour duration are
being conducted on channel 9 immedi-
ately after WOR-TV concludes pro-
gram transmission.

The Skiatron system uses a coder
or serambler unit at the camera and
a small decoder at the receiver. In com-
mercial operation, the TV set owner
who subscribes would receive a decoder
unit and an unscrambler “key” in the
form of a Remington-Rand type punch
card. When inserted into the decoder
slot, the card key immediately un-
scrambles and clarifies the picture.

Radio Receptor Expands

Radio Receptor Co., Inc., Brooklyn,
N. Y., radio and electronic pioneer
since 1922, has just completed the pur-
chase of a 90,000-square-foot factory
structure with railroad siding and inside
truck-loading platforms, at Wythe Ave-
nue and North 3rd Street, Brooklyn,
reports Hugo Cohn, Vice-President.
This modern fireproof four-story con-
crete building, in addition to the pres-
ent plant containing 50,000 feet at 84
North 9th Street, Brooklyn, will house
the company’s expanding divisions.
Sales offices will continue at 251 West
19th Street, New York City.

Guided Missile
Computer Developed

A computer that will predict the
complete flight path of an anti-aireraft
guided missile in the same amount of
time that it takes a radar-controlled
rocket to reach a moving target (about
60 seconds) was unveiled recently at
a joint U.S., Navy—RCA demonstra-
tion. Known as “Project Typhoon”, the
new machine copes with such variables
as aerodynamics of the theoretical mis-
sile, loss of weight due to fuel con-
sumption and evasive tactics by an
“enemy’” bomber.

Arthur W. Vance, head of the elec-
tronic computer section of RCA Lab-
oratories, emphasized that the com-
puter does not contrcl the flight of
guided missiles themselves. He said
that the device was built to prevent
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unnecessary expenditures of man-hours
and taxpayers’ money on the develop-
ment of missile designs which are in-
herently defective.

Solution of a typical intercept prob-
lem involves 250 additions, 67 multi-
plications, 30 integrations, and 20 aero-
dynamic functions which are carried
out simultaneously with continuously
variable factors. As the plotting hoards
receive directional signals from the
computer, 12 recording voltmeters
draw curves on paper rolls indicating
the position of fins, acceleration, velocity
and rate of spin of the missile, as well
as remaining distance to the target.
Six sets of neon lights on the panel of
the computer display numbers repre-
senting rates of spin, and sidewise and
forward velocities.

British Radio Industry
Plans London Show

The 18th (British) National Radio
Show is to be held at Earls Court,
London, from August 28 to September
8, 1951, This announcement was made
by the Radio Industry Council whose
exhibition organizing committee 1s al-
ready planning the exhibition.

The show will include British radio,
television and electronic equipment of
all kinds, as well as tubes and com-
ponents. The BBC will cooperate in
demonstrations and performances of
television from a large and fully
equipped studio in the exhibition hall.

Coming Events

January 10-12 — High Frequency
Measurements, Conference, Spon-
sored by the IRE, AIEE, and Na-
tional Bureau of Standards, Hotel
Statler, Washington, D. C.

January 18-20 — Society of Plastics
Engineers, 7th Annual National
Technical Conference, Hotel Statler,
New York City.

January 22-26 — AIEE, 1951 Winter
General Meeting, Hotel Statler, New
York City.

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

March 19-22 — IRE Aunnual Conven-

tion, Hotel Waldorf-Astoria and
Grand Central Palace, New York
City.

April 20-2]1 — Southwestern IRE Con-
ference, Dallas-Fort Worth Section
and Student Branch, Southern Meth-
odist Univ., Dallas, Texas.

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

Jnne 25-29 — ATEE Snmmer General
Meeting, Royal York Hotel, Toronto,
Canada.

Angust 29.31 — 7th  Annual Pacific
Electronic Exhibit, TRE and West
Coast Electronic Manufacturers’
Assn., Civie Auditorium, San Fran-
cisco, Calif,
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A majority of commercial
mobile transmiiters come
equipped with the RCA-2E26

For quick replacements...
phone your RCA Tube Distributor

best insurance

The reliability of RCA tubes is your
against service failure in mobile equ.q?ment. ' .

RCA’s unparalleled research facilmhes, engmeetjgng
background, and manufacturing experience conzn ute
to the dependability and operating economy of every
RCA tube you buy.

For data on any specific tube type, see your RCA
Tube Distributor, or write RCA, Commercial Engi-

neering, Section 57 AQ, Harrison, N. J.

i RCY) 'RADIO CORPORATION of AMERICA

" 'ELECTRON TUBES ~ HARRISON, N.J.
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CUES FOR BROADCASTERS

(Continued from page 38)

Cathode-Coupled Remote
Amplifier Output Stage

HAROLD E. ALLEN, Chief Engi-
neer, KGDE, Fergus Falls, Minn.

LDER “home-brewed” type re-
mote amplifiers which use small
triodes plate coupled to line by inex-
pensive low-level transformers usu-

gCF(")OGFgD NG IIZE
t Q

.0l MFD
FREQ. DE?IRED 500 v

Remote oscillator for
checking amplifiers

T0 REMOTE LQOP,
o &

UNIVERSAL/‘
PP OUTPUT
TRANS, 3IWATT

AL
% 3?:}“%”0\" E.Ac

can be installed if desired. Duringconnected.

Power consumption is

a remote pickup the unit is dis-low—about 4 watts.

at pickup points

 RAY!

/ bt in Stride iz

® QUALITY

® LOW COST

® LONG LIFE

© DEPENDABILITY

Alert to 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, "Production and
precision go hand in hand.”
Contact us about your special needs.

7800-10 WEST ADDISON STREET o CHICAGO, ILLINOIS
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ally have unsatisfactory character-
igtics when feeding broadcast loops.
If the single triode is removed and

6CS
5J5 eTe.

ORIGINAL

| Tt

125 oR
500-600 OHNS

REVISED
——7-4‘,"’“' : —0 B+
o 100K )
ety .02 MFD J :—:E 40 MFD

[

T
125 or
500-600 oHNs -

6SN7GT used to provide cathode follower
stage for remote amplifier operation

a 6SN7GT wired as shown with one
triode section as a voltage ampli-
fier, and the other as a cathode-fol-
lower, performance can be enhanced
with a minimum of re-design and ex-
pense.

In some instances, grid coupling
condensers may be selected with the
intent of restricting response fto
eliminate “muddy bass” produced
when picking up certain electronic
instruments. R-C values of the volt-
age amplifier section should be se-
lected for high peak output veltages.

At 250 volts, statiec plate current
of the cathode-follower stage is
about 7 milliamperes with grid at
—T volt, referred to cathode. Con-
denser across bias resistor should
be large enough to retain static volt-
age value between cathode and grid
return throughout drive cycle. Low
plate current demand and high un-
distorted power output suggests that
follower circuit may also have pos-
sibilities in remote battery powered
gear.

Electronicraft Address

Electronicraft, Inc,, formerly of
Tuckahoe, N. Y., has moved to new
guarters at 27 Milburn St., Bronxville,
N. Y.
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Polycasting
(Continued from page 36)

when there is a good possibility of
their being available. The proposal
chould be that at first two low pow-
ered stations would be built (one on
each channel) and later, one or more
additional ones on the same fre-
quency would be experimented with
to ascertain the gain in service area
obtained versus the loss due to
ghosts. The foregoing estimates in-
dicate that the loss would be small,
compared with the gain. It 1is pos-
sible to allocate two UHF channels
in all large cities as well as rural
areas. In the VHF band, two chan-
nels are possible in certain areas
which are largely rural.

As to cost, it is difficult to make
a comparison between single station
operation and Polycasting since
equipment capable of radiating
power of the order of 1,000 kilowatts
is still unknown. Two manufactur-
ers (Westinghouse and Gates) have
astimated about $11,000.00 for the
equipment of a 2 kilowatt station
when in production. With a tower
and the glorified doghouse needed
for the equipment and four such sta-
tions to a system, the total cost in-
stalled should be less than $100,-
000.00. The cost of a single 1,000
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POLYCASTING SYSTEM
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FIELD INTENSITY V5, DLSTANCE

_____ FOR OKE LIDG KW 300" STATIOR — — — FOR ONE 8KW 300' S5TATIGH
ALONG THE DIAGONAL OF & SQUARE OF FOUR 2 KW 300' POLTCABTING STATIOHS

Figs. 1 and 2: Showing field intensity at
90% of locations in db. above 1 UV/m.,
600 MC. BReceiving antenna height 30 fi.

kilowatt station is likely to be con-
siderably more if one is eventually
designed.

Other aspects of Polycasting are
summarized in the following list
which gives the advantages over a
single station operation:
I—Provides a high and more uni-

form signal level over the area

due to:

a. The radiated energy being
more uniformly distributed
than with a single station;

b. The large gain in effective
power for large percentages
of locations (see table I).

2—Fills in shadows by locating sta-
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Qur Survey at the Audio Fair Showed that.......

EVERYTHING REVOLVES AROUND
REK-O-KUT TURNTABLES

At the recently held AUDIO FAIR in New York City...the fol-
lowing companies used REK-O-KUT Turntables to bring out the
best reproduction in demonstrating their own components.

ALTEC LANSING

AUDAK COMPANY

BELL SOUND SYSTEMS
ELECTRONIC WORKSHOP
HARVEY RADIO CO.
HUDSON RADIO & TV

LEONARD RADIO

This line-up of famous names in the Sound Reproduction Industry is, indeed, an out-
standing tribute to the quality of REK-Q-KUT Turntables. Since the turntable is the
“heart’” of the reproduction you, too, should insist on the best — insist on REK-O-KUT.

REK-O-KUT Turntables, Phonographs and Dise Recorders are $0ld by Leading Music
Stores, Radio Parts Distributors, and Audio-Visual Deaters. Write for Literature.

REK-O-KUT Co., Inc.

MARK SIMPSON MFG. CO.
McINTOSH ENG. LABS.
PANORAMIC RADIO PROD,
PICKERING & COMPANY
RCA-VICTOR DIVISION
REEVES SOUNDCRAFT

SAT. REVIEW OF LIT.
STEPHENS MFG. CORP.

SUN RADIO & ELECTRONICS
TETRAD CORP.

TRIAD TRANS. MFG.
UNIVERSAL LOUDSPEAKERS

38-27 Queens B’ivd.
Long Island City 1, N. Y.
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Spiral

ANY

It pays to check your requirements with
PARAMOUNT ... because you benefit
from PARAMOUNT’S coil-proved design
and construction—vast range of stock
arbors—wide experience in engineering
special tubes! Hi-Dielectric. Hi-Strength.
K.raft, Fish Paper, Red Rope, or any com-
bination weound on automatic machines.
Tolerances + .002".

ALSO: Shellac-Bound Kraft paper tubing.
Heated shellac forms an adhesive bond
between the laminations. Absolutely mois-
ture resistant,

Wound

RECTANGULAR

Paramount
PAPER TUBE CORP.

615 Lafayette St., Fort Wayne, ind.
Mfrs. of Paper Tubing for the Electrical Industry

PAPER TUBES

SQUARE

TRIANGULAR
HALF-ROUND
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12 MC OSCILLOSCOPE
MODEL

T-60I1-A

17 TUBES INCLUDING 5 (RT.
10 MILLIVOLT SENSITIVITY
12 MEGACYCLE BANDWIDTH

DEFLECTION PLATES AVAILABLE
ON TERMINAL BOARD

CONTINUOUSLY VARIABLE
CALIBRATOR
® SWEEP MAGNIFICATION 5 TIMES
SCREEN SIZE
® GOOD TRANSIENT RESPONSE
® TRIED AND PROVEN CIRCUITS
® (RT CALIBRATION GRID
50

” R $34 LIST

SPECIFICATION
COMPLETE WITH LOW CAPACITY PROBE

e & & @

DATA SHEET T

238 WILLIAM ST., NEW YORK 7, N. Y.
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HERE’S MAXIMUM
Screen Room Efficiency!

ACE Screen Rooms provide attenu-
ations of 100 db.—and higher—at
frequencies as low as 0.15 and as
high as 10,000 mc. Rooms are avail-
able for attenuations as high as 140
db. Ace shielding characteristics
have been determined by reputable
electronic laboratories. Write, wire
or 'phone for descriptive bulletin.

ACE ENGINEERING & MACHINE CO., INC.
3644 N. Lawrence 5t.
Philadelphia 40, Pa. REgent 9-1019
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tions so that obstacles receive
signals from several directions.

3—Reduces interference because low
powers are used in the available
system.

4—Reduces blanketing because still
lower powers are used at each
transmitting point.

5—Provides conditions more satis-
factory for ‘“built-in” antennas
because the signal intensity is
high and steel structures do not
effectively shield U.H.P.

6—Makes it possible to pattern the
service to the needs of the com-
munity, and plan expansion from

I
20 28
MILES

L] snmons', 2Kkw, 300'

5 10 I8 a3z 40

SLOPE OF TERRAIN DISTRIBUTIOR
CURVE = 27

Fig. 3: Rural service—small area, class C

time to time when and where the
community needs it.
T—Lowers initial cost.
8 Tess fading at the limit of the
service area.

1. Another term that has been used for trans-
mitting the same program from several stations
is satellite operation, but this term implies that
satellite stations aré small relative to the main
station, and generally indicates the case of a
station some distance away from the main sta-
tion operated for the purposs of serving & new
area with little or ne regard to the service in
the area between the stations. It has also been
applied only at frequencies for which the sig-
naF intensity does not materially varg from 10-
cation to location in a small area. Pelycasting
as the term is now used by the author is specifi-
cally concerned in serving a large, continuous
area in which the signal intensity varies over a
wide range of adjacent locations.

2. It can be shown thet under certain condi-
tions, when considering Grade A service, an
effective gain of 20 db is obtalnable in an area
served approximately equally by four sources
compared with the service obtained with a single
source of the same tota!l power.

3. Table | is based on the assumption that
directional receiving antennas are used to re-
duce ghosts so that if the ghost signal is more
than 10 db weaker than the main signal it is
not objectionable. [f field tests should show
that this ratio should prove to be greater, the
estimated service will be less in the area be-
tween the component stations of the system.

Editing Tape
(Continued from page 33)

spring loaded stainless steel knives
are mounted. The tape is held to the
block in the proper position for splic-
ing by the vacuum system discussed
above, while the splice is made,

The knives are then operated by
a single crank which causes them to
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cut the tape splice in the generally
accepted “hour-glass” figure.

This editing machine was the re-
sult of joint efforts by the NBC and
RCA engineers to design a tool for
those engaged in the previously tedi-
ous and time-consuming task of edit-
ing magnetic tape. Its featureg in-
corporate the performance desired
by tape editors as well as providing
the producer or sponsor of a tran-
seribed program with a high quality
monitoring signal comparable to that
of the final transeribed program.

Improved Color TV
(Continued from page 31)

during early demonstrations gave
greenish hue to whites); Receiver
Stability and Color Phasing, 1009%
reliable, no adjustment during 45-
minute demonstration. And finally,
Skin Tones, good, but questioned by
gome observers who were misled by
reflections from mnearby colored ob-
jeets on faces of performers, though
actually well reproduced.

FCC Objections Met

FCC’s first report on color-TV had
stated that there was “ ... no rea-
sonable prospect that RCA’s difficul-
ties could be overcome.” But to enu-
merate, take {a) Color Fidelity, this
is now OK: (b) Texture, now OK;
{¢) ‘“Complex, bulky receivers,” no
longer bulky, naturally more parts
for color, not unduly complex; (d)
Complex Transmitter, not unduly
complex now; (e) Susceptible to In-
terference at Sampling Frequencv,
probably mno change, but this is
minor point; (f) Transmission over
29 MC cut-off co-ax cable, this was
demonsirated earlier; (g) Field
Testing, now accomplished.

Does a technical basis now exist
for FCC’s rejection of this system?

Assume the CBS System, approved
by FCC, gives picture results (in
small size) equal to RCA—which it
does not—how can the FCC-CBS sys-
tem hope to compete in Picture-Size,
All-Electronic Flexibility or Com-
patibility ?

In the light of the new evidence
now available, certainly FCC must
reopen the Color Hearing!

Atlas Resistor Coating

Atlas Resistor Co., 423 Broome St.,
New York City 18, has announced that
“Thermo-Safe,” a new resistor coating,
will henceforth be applied to all their
wire-wound resistors. The new thermo-
setting coating is strong, dense and ex-
tremely tough.
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‘A Completely New Welch Pump
LARGE CAPACITY — TWO STAGE

DUO-SEAL VACUUM PUMP

FREE AIR CAPACITY
300 Liters Per Minufte

HIGH VACUUM — 0.1
MICRON GUARANTEED

FAST PUMPING
at all Pressures

Q@UIET RUNNING

COMPACT

Size 26 x 141/, x 18//; inches

PatentNo.
2337849

Complete

$4.90.00 No. 1397-B

NEW WELCH, LARGE CAPACITY, TWO-STAGE DUO-SEAL PUMP.
Alchough the guaranteed vacuum is stated as 1/10 Micron, most of the tests produced a
vacuum of 3/100 Micron. Free Air capacity 300 liters per minute (5 liters per second). It
operates guietly with a minimum of vibration. A built-in trap prevents the oil from backing
up into the system. It has been designed to prevent oil from being thrown out of discharge
Convenient oil

side of pump. Oil level shown in convenient indicator window at all times.
drain permits oil change without dismantling system,

— WRITE FOR COMPLETE CIRCULAR GIVING RESULTS OF TEST —

‘W. M. WELCH

SCIENTIFIC COMPANY

‘ - Eslabllshed 1880
71515 SEDCWlCK STREET, DEPT Jd

cmc.aco 10, ILLINOIS USA
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Engineer Advancement
(Continued from page 27)

Industry cannot agree within it-
self on the best method of training
or selecting management. And even
within companies it is often difficult
to obtain continuity of and adher-
ence to an established program. Good
management must always fight hard
to maintain its standard of excel-
lence, while bad, or mediocre man-
agement tends to perpetuate itself.

It has been suggested that better
collaboration between industry and
the colleges, perhaps with industry
keeping the colleges well informed
as to its successes and failures and
the reasons therefore, would be of
some assistance. Studies by the col-
leges of the case histories of their
graduates in many companies might
well lead to improvements in curricu-
lums as well as in suggestions to in-
dustry of better management train-
ing methods.

The average engineer, through his
very training, lacks qualifications es-
sential to being a good manager. Be-
cause engineering is an exact science,
because the engineer works continu-
ally with figures and facts from
which there can be no deviation, he
is very prone to lack tolerance, par-
ticularly in any deviation from what
he believes should be accepted human
behavior or necessary human values.
The engineer essentially is a poor
planner. Again by training, he is
most apt to begin with a set of facts
and work to a foregone conclusion.
The good manager is often called
upon to project the few facts he has
at his disposal into the future, es-
tablish a time table and a goal, ana
then through management of men as
well as materials, arrive at that goal
on schedule,

Now what can industry do to over-
come these handicaps, or this lack
of management qualifications in the
engineer. First, industry can pro-
vide the basic training which is en-
tirely missing from university or
college curriculums.

Secondly, since so many engineers
are merely “floating”, so invelved in
day-by-day tasks that they are un-
able to see the next step toward ad-
vancement, industry should rotate
the engineer as much as possible. A
good system of rotation does more
than provide a basis for selecting fu-
ture managers, for through rotation
those engineers who have neither
the desire nor the aptitude for man-
agement may find the field for which
they are the best fitted and in which
they will be the most productive.

The third essential is guidance.
Again 1 would like to say that it is
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the duty of good management to pro-
vide for succession. In other words,
the good manager is the one who is
always seeking to develop and bring
along young people who not only can
step into his shoes but who in doing
so, can perform a better job than he
is able to do.

Stripped of all unnecessary Words,
the one thing the engineer can do to
prepare himself for the responsibili-
ties of management is to seek op-
portunities for self-training.

If the engineer can apply the same
methodology he uses in solving scien-
tific problems:; if he can apply the
intimate knowledge of machines and
measurements to human problems,
then he can make a gallant and note-
worthy contribution. He will then
have proven he is worthy of being a
manager of men.

Video Design

{(Continued from page 30)
ents which may cause undesirable
hum modulation. This effect is mini-
mized by differentiating the sync
pulses before they lock the blocking
oscillator.

The blocking oscillator is set up,
50 as to respond only to synch pulses
of the horizontal line frequency, but
will not be triggered by alternate
equalizing pulses and other noise
peaks occurring during the horizon-
tal line interval.

The reason for including a block-
ing oscillator in the system may not
be too apparent. After all, the clamp-
ing pulses may just as well have been
derived from the differentiated out-
put of the sync pulse amplifier with-
out the benefit of a triggered block-
ing oscillator. This, however, would
be a closed system which was found
to have tendencies toward instability
and to be susceptible to spurious os-
cillations. The blocking oscillator
provides effective isolation and does
not respond to noise pulses during
the line interval. This arrangement
will provide stable operation for
wide ranges of natural frequencies
of the Dblocking oscillator and am-
plitude of the incoming video signal.

It is noted that the plate of the
modulator output tube is direct
coupled to the repeller electrode of
the SRL-T klystron. It is essential
to have a clamped signal at the re-
peller to conserve bandwidth, It is
not practical to ac couple to the re-
peller and then employ a clamp, as
the high signal level would require
excessive clamping drive. In addition
the repeller electrode current, which
is a rather unpredictable quantity,
will seriously impair the perform-
ance of the clamp circuit.

The de coupling problem is compli-
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ANCING

pRODUCTION ENM

EISLER'S Electronic Equip- No, 5784 €T
ment is especially De-
signed and Built to your
exact requirements,

From 5" 10 huge 24" Television Tube

EISLER specializes in GLASS
WORKING MACHINERY for
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ode Ray; Radio Tubes
{Standard, Miniature, Sub
Miniaturel; Fluorescent
Lamps; Glass Ampoules;
Vials; Incondescent Lamps.
¢ Consultation without any obligation
on your part is cordially invited.

"f.LER ENGINEERING €O., we. -

RESISTANCE
WELDERS

Mo. 102-VID

No. 57.VID

EISLER TRANSFORMERS
STANDARD * SPECIAL
Air, Oil or Water

Cooled
®

770 SOUTH 13!h 1 NEWARK 3. NEW JERSEY

N Sizes From % to 500 KVA

Planning ELECTRONIC EQUIPMENT ?
Investigate the ECONOMIES
of PAR-METAL HOUSINGS !

We manvfacture Metal Housings for every pur-
pose — from a small receiver to a deluxe broad-
cast transmitter. And the cost is low!

Because we specialize in the Elec-
tronics field, Par-Metal Products
excel in functional streamlined
design, rugged construction,
beautiful finish, and economy

Remember, Par-Metal
equipment is made by
electronic speciolists,
not just a sheet metal

f'wmrf FOR mmaa

f‘w“& PRDDU(TS CORPORATION
3262 — 49th ST, LONG ISLAND CITY 3, N. V.

Export Dept.: Rocke International Corp.
I3 East 40 Street, New York 16, N. Y.
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All types 10
o Vacuum Power
e Th ratrons

[ Vuycuum & Ga
e lgnitrons
» Cold-Cat
. Ph°|°|ubes
° 05;“‘09"“"
o Cameta Tubes
o Monoscopes
° S'Pe‘-"'" Tubes
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hode Tubes

h Tubes

REFER TO YOUR ALLIED CATALOG

Make ALLIED your central supply source

Interchangeability
Directory

Valuabie guide to selection of
proper RCA tube type replace-
ments. Lists 1600 type
designalions, coveting non-
receiving electron tubes. Write
for your FREE copy of RCA
Guide No. 37-046.

for all electronic

Buying Guide.

instruments, tools, audio amplifiers, acces-
sories—available immediately from the
world’s largest stocks. Order from your
ALLIED Catalog—the leading Electronic

ALLIED RADIO

833 W. Jackson e Dept. 18- A -1 ¢ Chicago 7, 1l

* Everything in Electronics from ONE Source

ELECTRON TUBES
FOR INDUSTRY

Quick, Expert Industrial Service

ALLIED maintains in stock for quick ship-
ment the world’s largest inventory of RCA
special-purpose electron tubes—of all types.
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—ifill all your tube needs from a
single, dependable source.

supplies—parts, tubes, test

world’s largest distributor of

Send for FREE
| 1951 CATALOG

Y Yoo Vse Radis Parte

You Need SUN RADIO’S
BIG NEW CATALOG

Sun Radjo's New Electronic Parts catalog
contains latest complete listings of com-
ponent parts, instruments, tubes, wire,
accessories, In an entirely new, easy-to-
use, easy-to-file 8 1/2 x 11" format, For-
industry, research, universities, technical
schools, technicians, engineers, Write for
your FREE copy. Dept. C-T

(1 T ACL - Nl
" & ELECTRONICS CO. INC. =
: 12‘2-1‘24‘DUANE ST.'NE‘Ql\!,YQRK'?

2blocks North of Chambers St, - Est, 1922,
Hours: Daily 9-6, Saturday 9-4:30.

U.5. Patent 2
No. D-4664

Protects Television Sets
Against Lightning and Static
Charges .

D SAFE|

wires. More than 300,000 in use today!

APPROVED for OUTDOOR-INDOOR Use $225

Simple to install everywhere and anywhere
...nostripping, cutting or spreading of

SEE YOUR JOBBER OR WRITE TO

MANUFACTURING CO., Inc.

6127 16th Avenue, Brooklyn 4, N. Y,
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First in Television Antennas & Accessories
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cated by the fact that the plate of
the video output tube is at about 200
v. above ground, while the klystron
repeller is approximately 1800 v. be-
low ground. A workable solution is
the arrangement shown in Fig. 8.
The klystron shell is grounded and
its cathode is at about -1000 v. A
current regulator drives a constant
dec current I through a resistance R.
As long as the current regulator is
effective, I will remain constant in
spite of video voltage variations
across Ry, and the repeller voltage
will differ from the plate voltage of
the modulator tube by a constant
amount, IR. However, when, at
higher frequencies, the current regu-
lator becomes inoperative, the repel-
ler is RC coupled to the modulator
plate through R?! and C*.

Video Section Design

There remain merely a few re-
marks concerning the design of the
receiver video section. The discrim-
inator output for full deviation is
1 v. peak to peak. An amplifier gain
of 2 is therefore needed to obtain
the required output of 2 v. peak to
peak. This output must, however,
be supplied into 75 ohms at low dis-
tortion. In addition, 3 separate out-
puts are required to provide feed-
through to the next transmitter, local
drop-off, and monitoring facilities.
It does not seem worthwhile to com-
plicate the receiver by the addition
of clamp circuits, nor is it desirable
to employ the simpler dec restorer be-
cause of noise considerations. The
distortion must therefore be kept low
for an output swing of nearly 4 v.
peak to peak because of capacitive
coupling.

A solution was found in the form
of a feedback amplifier, having low
digtortion and very good transient
response with approximately 10 Mc
bandwidth. Its internal impedance
is of the order of 2 ohms and con-
nections are made to three separate
output jacks through 75 ohm resis-
tors. Each of the three outputs,
therefore, not only operates into 75
ohms, but also has an effective source
impedance of 75 ohms, which is par-
ticularly desirable in avoiding line
reflections and feeding certain types
of equalizing networks. The common
2 ohm impedance results in negligi-
ble interaction between the three
outputs.

The circuits outlined in this paper
have been operated in a practical link
system and their performance has
been observed to justify the validity
of the design.

1. Kallman, Spencer, and Singer, “Transient Re-

sponse’’, Proc. |RE, Vol. 33, pp. 159-195,
March 1945,
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HEAT RADIATING CAPS

Designed to government specifications.
Kluminum contact fingers are integral
with radiating fins. Tension on fingers
maintained by an encircling steel
spring, 6/32" tapped center hole for at-
taching grid ribbon or other lead.
Crimped beryllium copper. silver-plated
grid ribbon 3Y;” long, supplied with
each cap. Special lengths can be sup-
plied to manufacturers in qguantities.
Caps available to fit all popular tubes.
Write for details and drawings.

TELE-TECH -+ January, 1951

Military Specifications
(Continued from page 23)

test results under electronic compo-
nent specifications, offering consider-
able latitude not obtainable with the
method now used. While this chart
1s general, it can be adapted to any
particular specification, by modifica-
tion of the listed tests, and number
of samples tested. It should be noted
that the numerical values shown in
the figure are somewhat arbitrary,
but can be altered as desired.

This method judges test results
not on the basis of predetermined
failure tables, but on a scale of nu-
merical failures and degree of fail-
ure for any test. For test (A), if
no samples fail, a score of 200 is at-
tained, 100 each for “No. of Fail-
ures” and “Degree of Failure”. If
one sample were to fail by being
12.59 over the nominal rating where
109, is permitted, then a score of
90 is given for “No. of Failures”
plus a score of 10 for “Degree of
Failure”, or a total of 100 for test
(A) out of a possible maximum of
200. If two samples fail by both
being out of tolerance by 119 where
109, is permitted, then the score for
this test would be 50 for “No. of
Failures” plug 50 for “Degree of
Failure”.

In some tests, indicated by an
asterisk in Fig. 2, there is no “De-
gree of Failure”; the test is a “go
—no go” proposition. Dielectric
strength is a good example of this.
In such cases then a score of 200 is
assigned on the basis of “No. of Fail-
ures” only., There are still other
types of tests which do not lend
themselves to this proposed method:
“Visual” is such a test. In these
cases the “Visual”, “Salt Spray” and
similar tests can be judged by the
test engineer with no attempt being
made to write these tests into the
geore making up an integrated per-
formance factor.

To best appraise the value of this
proposed method, let us examine the
present method along with the pro-
posed against typical test results.
The table on page 22 represents a sum-
mary of tests of type CM35E5L62K
ecapacitors, with ratings of 5600
mmfd. +109, 500VDCW, =100
ppm/°C  temperature coefficient,
+0.8% capacitance drift. Armed
Service specification JAN-C5 has
been selected for purposes of study.
According to Table IV of JAN-C5,
these samples have failed to qualify
and must be rejected. Details of the
samples which failed are as follows:

(a) One of 48 samples failed to be
within its capacitance tolerance,
measuring 6250 mmfd. (with meas-
urement error applied favorably to

wwWw americanradiohistorv com

SKILL wilil OO /T

 offers an
approach
to the WV
Production
of Electronic

Parts thatis

CONICAL ENVELOPE . . . a stainless steel spin-
ning for cathode ray assembly made of 15 in.
thick type 446 chrome iron. 16 in. diameter.
112 in. deep.

RECTANGULAR ENVELOPE . . . a special mass
roduction produet made for the television -
ndustry of 14 in. thick type 430 chrome iron.

24 in. wide. 16 in, high. 9 in. deep.

S
i

4
A

St

=) A

CORONA SHIELD . . . an aluminum spinning

combining hemispherical and spherical forms.

Made of 250 aluminum, V4 in. thick. Overall
length 20 in.

@® Immediate 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-
lems, just as they have helped other
large and small manufacturers.

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 St. Milwaukee 8, Wis. |

Herctofore known as
_Milwavkee Metal Spinning Co.
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MEASUREMENTS
CORPORATION
Model 59

MEGACYCLE
METER

Radio’s newest, muiti-purpose instrument con-
sisting of a grid-dip oscillator connected to its
power supply by a flexible cord.
Check these applications:
® For determining the resonant frequency of
tuned circuits, antennas, transmission
lines, by-pass condensers, chokes, coils.
® For measuring capdcitance, inductance,
Q, mutuval inductance.
#® For preliminary fracking and alignment
of receivers.,
® As an auxiliary signal generator; modu-
lated or unmodulated.
® For antenna tuning and transmitter neu-
tralizing, power off. ‘
® For locating parasitic circuits and spurious

resonances.
® As a fow sensitivity receiver for signal
tracing.
SPECIFICATIONS:
TELEVISION Power Unit: 515" wide;
INTERFERENCE 6Vs" high; 7 2™ deenp,
. Oscillator  Unit: 3347
The Mode! 59 will diameter; 2" deep.
enahle you to make FREQUENCY:
. 2.2 mc. to 400 mc.;
e.fﬁclent traps and seven plug-in coils.
filters for the elim- MODULATION :

ination of most TV
interference.

Write for Special
Data Sheet, 53TVI

CW or 120 cycles; or
external.

POWER SUFPLY:

110-120  wvalts, 50-60
cycles; 20 watts N

MEASUREMENTS ‘CORPORATION |

NEW JERSEY

. BOONTON )
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the measurement), as against the
maximum permissible 6200 mmfd. It
failed, therefore, by being almost
1% more than the allowed =-109%
tolerance.

(b) After the Vibration and Cor-
rosion test, one of twelve samples
broke down as twice rated voltage
was being applied.

(c) After the life test one sample
measured 6810 mmfd. whereas it
measured 6050 mmfd. before the
test; it changed capacitance 12.5%.

In summary then, these samples
failed to meet the requirements of
JAN-C5 as follows: The failing
samples not destroyed by the dielec-
tric strength test changed their char-
acterigtics by either a small or large
enough amount to fall below per-
formance requirements.

From these comments, let us pro-
ceed to analyze the data of the Sum-
mary of Tests table and in accord-
ance with Fig. 3. For those tests and
measurements where no failures oc-
curred, the Weight would be:

Test
As Received
Dielectric Strength 200
Insulation Resistance 200
. 200
Dissipation Factor 200
Temperature Coefficient 200
Capacitance Drift 200
After Thermal Cycle and Immersion
Dielectric Strength 200
Insulation Resistance 200
Capacitance 200
After Vibration and Corrosion
Insulation Resistance 200
Capacitance 200
After Life
Insulation Resistance 200
2400

Note that if all samples pass all
tests, a maximum weight of 3200 can
be scored. Now, examining the data
for samples that failed we have:

Weight
MNo. Degree
Failures Failure

As Received

Capacitance 80 20
After Vibration and

Corrosion

Dielectric Strength 160 —
After Life

Dielectric Strength 160 _

Capacitance 80 10

480 100 Total 580
En toto then, the Weight of tests

-of these samples is 2980 of a possible

maximum of 3200. We have set an
arbitrary figure of 2900 as a mini-
mum acceptable level, and therefore
these samples would be accepted.
This conclusion would not be the
same as that reached in applying
current JAN-C5 requirements, as
the basis for rejection is obviously
not the same. As the simplest ex-
ample of the advantages of Fig. 3 is
the following:

(a) Under JAN-CbH, if there are
no failures in Dielectric Strength
and one failure in Capacitance (of
48 samples “As Received”), the sub-
mission fails.

{b) Under Fig. 3, with the same
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" THE
TWIN 'I'IIBE

Wt 16 V4 1bs.
,2!/ ax 6// x 7/’

A new concept in multiple trace
oscilloscopy made possible by
Waterman developed RAYONIC
rectangular cathode ray tube, pro-
viding for the first time, optional
screen characteristics in each
channel. 5-15-A is a portable twin
tube, high sensitivity oscilloscope,
with two independent vertical as
well as horizontal channels. A
“must”’ for investigation of elec-
fronic circuits in industry, school,
or laboratory,

Verﬁcal channels: 10my rms/inch, with response
within —2DB from DC to 200kc, with pulse rise
of 1.8us. Horizontal channels: Tv rms/inch
within —2DB from DC to 150ke, with pulse rise
of 3us. Non-frequency discriminating atteny-
ators and gain controls, with internal calibra-
tion of traces. Repetitive or trigger time base,
with linearization, from VY2cps to 50ke, with
+ sync. or trigger. My metal shield. Filter
graph screen. And a host of other features,

PHttA DEI.PH!A 25, PA
CABLE ADDRESS: POKETSCOPE

WATERMAN PRODUCTS INCLUDE:

$-10-B GENERAL  POCKETSCOPE
S-11-A INDUSPRIAL POCKETSCOPE
S-14-A HI-GAIN  POCKEISCOPE

5-14-B WIDE BAND POCH
5-21-A LINEAR TIME BASE :
Also RAKSCOPES, LINEAR

AMPLIFIERS, RAYONIC® TUBES |
and other equipment

WATERMAN PRODUCLTS

TELE-TECH -« January. 1951


www.americanradiohistory.com

L vwe have found
Metex Electronic Gaskets.

excellent for HF currents
mexpensnve to assemble.

Sylvonm Eleclrlc Products lm: d

Sylvania has been using Metex gas-
kets for over a year as conductive
shields for their TR tubes used in
radar and micro-waveranging
equipment.

To quote their experience: “We
have found Metal Textile knitted
wire gaskets excellent for conduct-
ing high frequency currents with-
out boundary arcing. The gaskets
are resilient, and yet do not deform
too readily. Best of all, the ma-
terial is inexpensive to assemble
through soft soldering techniques.”

A Sylvania Electric TR tube showing
Metex gasker loose und in position

The properties—electrical and
physical-—which make Metex Elec-
tronic Gaskets effective in this, and
other demanding HF and UHF ap-
plications are due to their being
made from knitted (not woven)
wire mesh. The hinge-like action
of the knitted mesh permits con-
trolled resiliency of the finished
gaskets. These can be die-formed
to close dimensional tolerances,
when required. There is practically
no limit to the metal or alloy which
can be used. i

If the equipment you aré manu-
facturing or designing requires a
resilient conductive or sh1eldmg
material, our engineers W111 wel-
come the opportunity of working
with you. A letter, addressed to
Mr. R. L. Hartwell, Executive Vice
President and outlining your re-
quirements, will receive immediate
attention.

METAL TEXTII.E CORPORATION

ROSEI.I.E N J.

639 EA T;._FI_RS‘I'V AVE.,
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conditions as (a), the submission
need not fail pending results of other
tests.

1. Performance specifications are defined as
those requirements that specify what is needed
by the consumer in terms of end use perform-
ance. Design or formulation specifications telt
the producer how to make the product by spe-
cifying design data and the formulae.

2. Mr. J. N. Hall, Electronics Engineer, Bureau
of Ships, Navy Departmen’r

3. This should be distinguished from some so-
called ““work factor” types of specifications where
credit 1s given for extra high performance but
where a fractional departure from specification
limits means rejection.

4. The foregoing article is abstracted in part
from a paper appearing in the ’Journal of the
American Society of Naval Engineers.”
or assertions contained herein are the private
ones of the Authors and are not to be construed
as official or revealing the views of the Navy
Department or the Naval Service at large.

Radar Beacon

(Continued from page 26)

curves obtained when the middle
cavity of the SMZX-32 is retuned
with each variation in drive power.

The envelope of these curves ig |

shown in Fig. B¢ as a typical curve
of output power versus drive power
under conditions of over drive. With
125 milliwatts of drive from the
SMC-11, it can be seen that a typical
SMX-32 would have an r-f output of

| 2.64 watts.

The output from the SMX-32 is
fed to the connecting waveguide
through a Model 409 Susceptance
Transformer, a 24-db crossguide di-
rectional coupler, and a variable at-
tenuator. The susceptance trans-
former is used to obtain the opti-
mum impedance match between the
output tube and its load, the coupler
allows a low-level monitoring of the
gystem output, and the attenuator
enables the adjustment of output
power. The variable attenuator pre-
sented a problem since it had to pro-
vide 27 db of attenuation at an aver-
age power level of 2 watts. Since two
watts exceeds the dissipation rating
of the resistance card material nor-
mally used in low-level attenuators,
a new material had to be used.

Provisions for monitoring the sys-
tem with respect to frequency, rela-
tive power output, and wave shapes
have been built into the klystron
deck. Normally, a 1Q24 reference
cavity (fixed tuned to 9,310+0.5 MC)
and a 1N23B crystal detector are at-
tached to the 24-db coupler. The
output of the detector is connected

" to both a microammeter and a test

jack, If absolute power measure-
ments are required, they can be
made by means of an external watt-
meter which can easily be attached
to the 24-db coupler in place of the
test cavity.

The modulator output is a rect-

angular wave which is flat topped

and has a rise time of 0.3 microsec-
onds from 0 to 1009, amplitude. This
wave Shape is not a true square

wwWw americanradiohistorv com

Opinions |

EVERYTHING NEEDED
“for ANY Tower
150 fo 900 Feet

ixpose_dv 9_[ ‘.Co_ndun Wired

Don't let lack of some
critical fitting hold-up
completion of
YOUR JOB!

H & P Lighting equipment,
consistently specified by |,
outstanding electronic
engineers, is furnish-  #
ed as standard &
equipment by most
leading tower manu-
facturers.

COMPLETE

LIGHTING KITS

SAVE... BEACON
Purchasing Time! i Patented |

ventilator |
domecirculates
the air, assures
cooler operation,
longer lamp
life. Cancave
"/ base with
- drainage |
< port at law-
est point.

Erection Timel

Completion
Time!

7/ SINGLE and DOUBLE
'/ OBSTRUCTION LIGHTS

Designed
for stondard 43
A-21 troffic &1
gnal lamps. 2
Prismatic globes fl
meet CAA spe-
! cifications.

= MERCURY
S CODE FLASHER

o contact peints

to wear out, 14-52
Po =

floshes per minute.

"PECA" SERIES
PHOTO-ELECTRIC
CONTROL

Lights automatically, if
any part foils.

PROMPT SERVICE and DELIVERY

Order through your jabber or Tower Manufac-
turer. We wiil send his name on request.

Send for FREE Catalog

Gives complete bill of material for each of our
7 kits, with itemized costs.

'HUGHEY & PHILLIPS

TOWER ‘LIGHTING D_IVISION

326 N. LA CIENEGA BLVD.
'LOS ANGELES 48, CALIF:

60 E. 42ND ST NEW YORK 17, NYl
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Look for :
the Right g, ( (oo
MA(HINEABLE

Combmaﬂon W _[mAw

@ :
NG CORROSION
S RESISTANT |

A good product may be made better, or a process less
expensive when you select a material with the right comb:-
nation of electrical, mechanical, and chemical qualities.

Synthane is a material that has chis combination.
Strong, light, hard and dense, it is easily machined on
standard equipment. Corrosion and moisture resistant,
Synthane also possesses excellent electrical properties
such as high dielectric strength, low power factor and
low dielectric constant,

You can find out more about Synthane’s possible
place in your product or process by mailing the coupon
below. Why not do it today?

e 3\@%3:@ %ﬁ;ﬁi&&_“--awk&;.n:, .
- SYNTHANE CORPORATION  “aAR

%W 12 River Road, Qaks, Pa.

M%S’i;l Pleas

Synthane catalog.

e send me a copy of the complete

%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 4, ounce, this New
clamp for miniature tubes is
easy to apply, sure in effect
The base is keyed to the chassis
by a single machine screw or
rivet . . . saving time in assem-
bly and preventing rotation.
There are no separdte parts to
drep or lose during assembly
or during use. Birtcher Tube Clamp Type 2 is all one piece
and requires no welding, brazing or soldering 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 literature!

Builder of millions of stainless steel locking Type Tube
Clamps for hundreds of electronic manufacturers.

- 7% BIRTCHER Mm

o 5087 HUNTINGTON DRIVE » LOS ANGELES 32

PROVIDE DELAYS
' RANGING FROM
1 T0 120 SECONDS

F EATURES: — Compensated for ambient
temperaiure changes from -—40° to 110° F
.« . Hermetically sealed; not affected by
altitude, moisture or other climate changes
. Explosion-proof . . . Octal radio base

. Compact, light, rugged, inexpensive .
Circuits available: SPST Normally Open
‘SPST Normally Closed.
PROBLEM" Send for “Special Problem Sheet”’

st |

VOLTAGE OF 24v ' WITH AMPERITE
BATTERY & CHARGER | VOLTAGE VARIES
VARIES APPROX, | ONLY

0% | 2%

’f
»*” Amperite REGULATORS are the simplest,
lightest, cheapest, and most compact method
of obtaining current or voltage requlation
. . . For currents of .060 to 6 Amps. . . .
Hermetically sealed; not affected by altitude,
ambient temperature, humidity.

Write for 4-page Illusirated Bulletin T-1

" FAMPERITE CO.; Inc, 561 Broadway, New York 12, N. Y.
" In Canada: Atlas Radio Co:p Ltd., 560 King St., w. Toronlo

BAT‘TERY VOLTAGE
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Yew -_s‘iun -cil Bobh

New Precision
Bobbins  with
plastic - coated
€ores are stronger,
offer better insula-
tion, moisture re-
sistance, heat dissipation .
and anchored flanges. But
they also offer high flexibility
— such as the movable coil-
separating ring shown, That’s
because they're not molded in
one piece, What’s more .
they’re light in weight, Precision Bob-
bin Coil Forms are made round,
square, rectangular of any ID, OD,
length with an infinite variety of
flanges. Write for samples.

'PRECISION PAPER TUBE CO.

2057 W. Charleston St., Chicago 47, I
Plant #2: 79 Chapel Si., Hartford, Conn,
Also mirs. of dielectric paper tubes

TELE-TECH -« January, 1951
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" CRYSTAL
'CALIBRATOR

MEASUREMENTS CORPORATION |

Model 111

e . 25Mc. — 1000 Mc.

FREQUENCY ACCURACY:

—+0.001%

A Dual-Purpose Calibrator

* CRYSTAL-CONTROLLED
OSCILLATOR

¢ BUILT-IN DETECTOR
2 Microwatt Sensitivity

Designed for the Calibration and
Frequency Checking of Signal Gen-
erators, Transmitters, Receivers,
Grid-Dip Meters and other equip-
ment where a high degree of fre-
quency accuracy is required,

Harmonic Range:
.25 Mec. Oscillator: .25-450 Mc,
1 Mc. Oscillator:  1-600 Me.
10 Mec. Oscillator: 10-1000 Me.

117 volts, 50/60 cycles; 18 walts,
6" wide, 8” high, 5" deep; 4 |bs.

MEASUREMENTS

CORPORATION

“ Bobnto_n New Jersey |
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Radar Beacon
(Continued from page 65)

wave since the duration of the posi-
tive portion is longer than the nega-
tive portion. This is necessary be-
cause the exciter stage that is modu-
lated is a central member of a fre-
quency multiplier chain, and each
following member has a finite build-
up time. Consegquently, the modula-
tor output must be more than 509
in duration if the output modulation
is to be 509%. Figs. 7a, b, ¢ and d
represent the modulator output and
the r-f envelopes of the exciter, the
SMC-11, and the SMX-32 respec-
tively.

The klystron-beam supply deck con-
taing two regulated power supplies,
one being—1,000 volts for the SMX-
32 and the other being—600 volts
for the SMC-11. Both supplies use
4 single-stage degenerative voltage
regulator circuit.

The antenna is a biconical type
which is enclosed in a radome for
weather-proofing. The base of the
antenna is a transition section that
couples energy from the rectangular
waveguide to a circular waveguide.
Probe-fed slots around the circular
waveguide radiate into a conical flare
which forms the aperture of the an-
tenna. These slots shape the azimuth
or E-plane field pattern into an omni-
directional beam which is circular to
+1% db. The elevation or H-plane
pattern is formed by the conical flare.
The beamwidth (¥ power point) in
the H-plane is approximately 22° at
the design frequency of 9,810 Mc,
and the maximum radiation is in the
horizontal direction.

Preliminary system reports have
been compiled from both a bread-
board installation made at the Eat-
ons Point Coast Guard Station on
Long Island Sound and the type test
conducted on the first Coast Guard
unit.

The Dbreadboard installation at
Eatons Point operated continuously,
24 hours a day, for 41 days. This
performance indicates that the sys-
tem should give long and trouble-
free operation. Numerous checks on
the reception of the Eatons Point
beacon were made by the WANDERER,
several of these during rainfall.

The first system performed satis-
factorily during the Coast Guard
type test. Over a temperature range
from +50 to —20°C, the output fre-
quency of 9,310 Mc varied 7 K¢ and
the maximum component tempera-
ture rise, exclusive of tubes and re-
sistors, was 18°C. However, the out-
put power varied from 2.7 watts at
+20°C to 1.7 watts at +50°C Dbe-

(Text continued on page 70)
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Use
SILVER i
GRAPHALLOY

For extraordinary
electrical performance

THE SUPREME BRUSH
e AND CONTACT MATERIAL

IN BRUSHES

s for high current
B, density

* minimum wear
¢ Tow contact drop

¢ low electrical noise

y ¢ self-lubrication

IN CONTACTS

* for low resistance

¢ non-welding
character

*
Graphalloy is @ special

silver-impregnated graphite

| Accumulated design experience counts =
e e .
b

GRAPHITE METALLIZING
"~ CORPORATION

1002 NEPPERHAN AVENLE, YONKERS 3, NEW YORK
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RADAR BEACON (Continued)

Fig. 8: (Below) Typical curve for SMC-11 klystron r-f output
power vs r-f input power at 800 volts beam. Maximum power
output occurs with exciter input of .75 watts

Fig. 7a-d: {Lower right) Drawings of oscillograms taken at
100 KC modulation frequency. 7a shows modulation output,
7b the exciter output, 7¢ the SMC-11 output, and 7d the
SMX-32 output. The actual oscillogram (right) supports 7d

Fig. 8: (Right) Curves showing the range vs peak transmitter
power for actual and calculated performance. Asterisks and
dots on the chart indicate actual measurements

APPLICABLE TO SMC-ll SERIES A,B,C AND D ONLY
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R-F INPUT DRIYE POWER-WATTS

CONTROL ELECTRODE VOLTAGE AND CAVITY TUNING OPTIMIZEQ
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PEAK TRANSMITTER POWER-MILLIWATTS

RESOLVE IN 1951 to improve your products .
especially radio, armament and power units commg
under government contract. Let Guardian, No. 1
supplier of improved electrical controls, produce
single units or complete control assemblies for
you . .. in quantity. Guardian GOVERNMENT
APPROVED CONTROLS will insure smooth, satis-
factory performance.

The Series 335 D. C, Relay shown above, is typical
of Guardian units built to the rigorous standards of
aviation relays. Furnished open, or with a variety of
HERMETICALLY SEALED housings.

GUARDIAN\gG) ELECTRIC

[607-A W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LTINE OF RELAYS SERVING AMERICAN [MNDUSTRY
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/ dones Series 300 illustrated. sso;igf;ﬁ?h

P-304-CCT Small Plugs & Sockets for 1001 Angle Brackats,

Plug, Cable Clamp Uses,
’ in Cap. es. Cap or panel mounting.

e Knife-switch socket eontacts
phosphor bronze, cadmium
plated.

® Metal Caps, with formed
fibre linings.

e Bar type Plug contacts brass, ® Made in twe 1o 33 contacts,
cadmium plated, with cross sec-

tion of 5/32" by 3/64".
¢ Insulation meolded bakelite,

® All Plugs and Sockets polarized,

® For 45 volts, 5 amperes.
Efficient at much higher ratings
where circuit characteristics
permit,

Ask for Jones Catalog No,17 showing complete line of Electrical Con-
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today.

wwWw americanradiohistorv com
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ENGINEERS & DESIGNERS
Equipment Development

General Electric Company has immediate
opportunities for experienced equipment

development engineers and designers.

Must have thorough knowledge automatic equip-
ment and manufacturing processes for receiver
receivers and components.

tubes, televigion

Men needed must be able to supervise
as well as know details of designing

and developing automatic machinery.

Write Electronics Dept. General Electric Co., P. O.
#1122, Electronics Park, Syracuse, N. Y., giving

detailed resumé, work record, references, salary re-

CAREER OPPORTUNITIES

AT I]U M[' NI reLevision

Electronic Engineers

Several interesting openings for qualified men experienced in
circuitry, design and/or product development. Minimum of
3 years television experience required. Excellent advancement
opportunities,

Sales Engineers

Television transmitter design. Knowledge of TV camera tech-
niques, transmitting equipment and servicing, E.E. degree
necessary.

Design Engineers

M.E. or E.E. Experienced in Radio or TV design. For mass
production plant. Prefer heavy background in gear train
or servo mechanism computation,

Methods Analyst

Top man. Must be familiar with Radic 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, Inc.
35 MARKET ST., EAST PATERSON, NEW JERSEY
Att: Mr. G. KAYE, Personnel Dept., MUlberry 4-7400

quirements and availability.

77647 2%, T Fntd? . [eloviisien,

Engineering

Opportunities
in
Westinghouse

Wanfted:

DESIGN ENGINEERS.
TECHNICAL WRITERS.

Must have at least one yeat's ex-
perience, For work on airborne ra-
dar, shipborne radar, radio com-
munications equipmeni: mico-wave
relay or micro-wave communications.

Good pay, excellent working con-
ditions; advancement on individual
merit; location Baltimore.

Send resume of experience and ed-
ucation to: Manager of Industrial
Relations.

WESTINGHOUSE ELECTRIC
CORP.
2519 WILKINS AVE., BALTIMORE 3, Mb,

RCA VICTOR
Camden, N. J.

Requires Experienced
Electronics Engineers

RCA’s steady growth in the field of elec-
tronics results in attractive opportunities
for electrical and mechanical engineers and
physicists. Experienced engineers are find-
ing the “'right position” in the wide scope
of RCA’s activities. Equipment is being de-
veloped for the following applications:
communications and navigational equip-
ment for the aviation industry, mobile
transmitters, microwave relay links, radar
systems and components, and ultra high
frequency test equipment.

These requirements represent permanent
expansion in RCA Victor's Engineering
Division at Camden, which will provide
excellent opportunities for men of high
caliber with appropriate training 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 details to:

National Recruiting Division
Box 20, RCA Victor Division
Radio Corporation of America
Comden, New Jersey

ENGINEERING
OPPORTUNITIES

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 fo send resumé.
All replies confidential,

MELPAR, INC.

452 Swann Avenue, Alexandria, Va.

TELE-TECH - Tanuary, 1951
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communication

Crystal catalog.

socket,

cially for use

same frequency

Truly Hermetically Sealed!

crystals all down the line.
JK makes a crystal to fit every industrial, broadcast,

Send today for your copy of the JAMES KNIGHTS

JK Stabilized HI7

Frequency range 200 k¢ to 100 mc. The pin spacing
is such that two units can be mounted in a loctal
A small extremely light weight hermetically
sealed unit. Moisture and dustproof. Designed espe-

crystal is plated and wire mounted, Pin diameter of
the H17 is .050".
The H17L and the H17W are also available in the

of .093”, and the H17W has wire leads.

ACTUAL TESTS
~ PROVE
JK H17 Crystals Are

There's no room for doubt! Every
JK H17 Crystal described as hermeti-
cally sealed is actually immersed in
95°C water as an actual test!

This, and many other rigorous tests,
guards the quality of JK stabilized

and amateur need.

where space is at a premium, The

range. The H17L has a pin diameter

Thro gamwd jﬁagﬁéj ?ga-ﬂzﬁéwgrf

SANDWICH, ILLINOIS

For detailed information on our

products and services, write fto

Langevin
MANUFACTURING CORPORATION
37 W. 65th S1., New York 23, N. Y.

70

The Only Direct Reading
Low Frequency

\Q" IN IATOR

This instrument is designed specifically to measure the
()" Factor of coils, In addition, the unit can he used
to measure inductance, distributed capacity, impedances,
and dielectric losses. The study of the magnetic prop-
erties of iron, including the stability of iron cores in
function of applied voltages, and iron losges as a func-
tion of the frequency, are additional uses for the Freed
“Q’* indicator.

The maln and essential feature of thls instrument is
that the '‘Q” factor is read directly without any com-
plicated computiations. 'The posslbility of measuring “Q’’
through the whole audio and supersonic frequency range
is provided., ‘'@’ range is from .5 to 500 over the fre-
quency range froem 50 to 50,000 cycles. Accuracy of Q"
measurement s approximately 5% for frequencies up to
50,000 cycles. Oscillator frequency range is continuously
variable from 20 to 200,000 cycles in four ranges.

SEND FOR THE NEW FREED CATALOG

FREED TRANSFORMER CO., INC.

DEPT. JK, 1718 WEIRFIELD ST., BROOKLYN
{RIDGEWOOD) 27, NEW YORK
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Radar Beacon
(Continued from page 67)

cause the two klystrons were not
completely temperature compensated.
This condition can, if desired, be
eliminated in future models by closer
temperature control.

During the early part of the pro-
ject, checks were made of expected
performance range. First, calcula-
tions were made, and later a field
test was made using the marine
radar aboard the WANDERER.

Results of the calculation using
standard formulae and the equip-
ment characteristics listed below are
shown in Table I:

a. Marine radar receiver sensi-

tivity—130 dbw

b. Marine radar antenna gain—
1,000
Beacon antenna gain—4

c.
d. Marine radar beam loss—3 db
e. Marine radar scanning loss—12
db
f. Waveguide attenuation—4 db.
TABLE I
Power Versus Range
Statute .
Miles Rin feet P:inwatts
0.05 264 25x10°
0.5 2,640 0.00025
5.0 26,400 0.025
25.0 132,000 0.625
P — P,G,G?
! (4nR)?
Py = (4nR)* _  ps
Pr j—n GtG,-)\z o 4
where

P, — received peak power in watts
P, — Transmitted peak power in
watts
(G, — Transmitter antenna gain
G, — receiver antenna gain
» — wavelength in feet
R — range in feet.

The field test conducted aboard
the WANDERER in conjunction with
the Coast Guard resulted in taking
data showing the minimum trans-
mitter power required to present a
readable signal on the radar scope.
These data were taken for two dif-
ferent ranges and in two different
ways. First, the transmitter power
wag reduced until the signal wag just
digcernible, and it was then meas-
ured with a wattmeter bridge. An-
other set of data was taken by
measuring the sensitivity of the
radar with the gain control varied
for minimum readable signal with
constant transmitter power. The
graph of these data appears on Fig.
8 along with another in which a 10-
db safety factor has been added to
insure reliable aperation.

TELE-TECH - January. 1951
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ALLISON
RADAR

FOR

MULTI-ENGINED
AIRCRAFT |

Military
Airline
Executive

Models E ES ESB 8
58-65 lbs. Overall Weight @
RACON beacons.

ALLISON

RADAR CORPORATION

11 W. 4Z S§., N. Y. 18 PEnn 6-5811-12

Long range. 80-150 miles.
Exclusive scanning method.
Compact. Sturdy.

Easy to operate. Pilot control.
Simplicity of maintenance.
Gyro-stabilized.

JAN components,

el U A

MAGNETIC TAPE RECORDER
15,000 cps - 72 inches per second

HALF TRACK!

@ Extended range 15,000 cycle half-track re-
cording at 7'/2 inches per secend.

@ Incredible performance thal equals or ex-
ceeds most fuli-track 15 i.p.s. recorders,

@ Saves 75% on tape by combining 132 min, of
recording on a single 2400-ft. N.A.B. reel.

® Can be furnished with Single Track Heads.

Write for Complete Specifications
. and Control Arrangement

AMPEX EI.ECTRIC CORPORATION

San Carlos, California

:’Tj_mn'&;ﬂgﬁsﬂ
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Competitor No. 3

“exciting current
tes't';xnother in a series which
demonstrates

PEERLESS

transformer
superiority!

Since the 1949 Audio Fair,
comparative square wave
tests on transformers shown
all over the country have
demonstrated Peerless
superiority . . . Now Peerless
emphasizes another very
important property of
transformers as shown hy
the “exciting current test.”

An output transformer’s
ability to deliver plenty of
clean, low-frequency power
e (the goal of every music
lover} is inversely propor-
— — tignal to the amplitude and
\ “ distortion of its exciting
y. current.

— PEERLESS superior low-
frequency power handling ca-
pacity is illustrated in these
cemparative oscillograms.

Competitor No, 2

Write for complete data.

PEERLESS

Electrical Products

161 Sixth Avenue
New York 13, N.Y.

9358 Santa Monica Blvd,
Beverly Hills, Calif.

llVI/NG COoRPOR.
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FINEST QUALITY

Immediate Delivery from Our Huge Stock...
@ All New and Unconditionally Guaranteed!

FIG. G
OF ELECTR ONIC STOCK T y MANUFACTURER & IERAIEHE
NUMBER FIG. CONTACT ARRANGEMENT NUMBER .
COMPONENTS AT PH-500 A SPDT. . B1B. $0.35
PH-503 A SPDT Center Off Mom Each Side. B11. .32
PH-505A A SPDT Momentary. B21. 30
PH-505 A SPST. AN-3022-2B. .30
PH-506 A SPDT Center Off. AN-3022-1. .35
b . PH-507 A SPDT Center Off Mom Each Side. AN-3022-78B. 32
. PH-513 A SPDT Center Off. Cutler Hammer AN-3022-18B. .38
Tu es ReSIStorS PH-514 A SPST. Cutler Hammer B-5A. .35
PH-516 A SPST. B5. .35
Condensers LT-104 A SPDT One Side Momentary. Cutler Hammer 8905K568. 35
N 309-168 A SPST. 168553. .30
Wire and Cable 309-178 A SPDT Momentary. AN-3022-11B. 35
309-181 A SPST Momentary. Cutler Hammer 8211K6. .35
305-172 Spel SPST Momentary. Cutler Hammer 8905K531. 35
VOIume contrOIS 305-182 Spel. SPST Momentary. Cutler Hammer 8905K63D. .45
370-14 A SPDT Center Off 1 Side Mom. Cutler Hammer B-7A. .30
CO-GX canne(fors 370-4 A SPDT Center Off. Cutier Hammer B-9A. .35
370-25 A SPST Momentary. Cutler Hammer B-6B. .25
° 141 309-169 B SPST Momentary. Cutler Hammer B-19 35
Relays Rectlflers PH-509 C DPST. AN-3023-2B. .45
f h k PH-510 C DPDT Momentary. Cutler Hammer 8715K2. .50
TrﬂnS OrmerS ° c 0 eS PH-511 C DPDT Momentary. Cutler Hammer 8715K3. .50
. s . h T I PH-512 C DPST Center Off, Cutler Hammer 8720K1. .55
303-65 C DPST. Cutler Hammer AN-3023-2. .45
Mlcro WITC es’ ogg es 309-163 C DPDT Center Off Momentary. Cutler Hammer C-11. .55
M 309-162 C DPST. Cutler Hammer C-1. .45
Alﬂ‘enn(lS, Accessories 309-164 C DPST Momentary, Cutler Hammer 8711K3. .40
. . 305-87 D 1 Side DPST Mom, 1 Side SPST. AH & H. .95
Electronic Assembhes LT-100 F SPST. Cutler Hammer. 22
LT-101 F SPST Momentary, AH & H. W/Leads. .20
. M M 301-51 G 4PDT Momentary. Cutler Hammer 8905K12. 75
Dlal llght Assemblles 305-140 H DT No Make Each Side. Open Frame, .25
309-161 K SPST. Cutler Hammer 8781K3, 1.95
o 309-170 K SPST. Cutler Hammer 8905K656. 2.25
301-41 L DPST. AH & H .75
305-76 L DPST. AH & H—Open Frame. 75
319-50 L SPST. Allied Elec. Mfg. Corp. ' .28
—l 305-170 Spel. SPST. Cutier Hammer Type B13. _ .40
STOCK SPEC. BACK OF PRICE
NUMBER CONTACT ARRANGEMENT INFORMATION PANEL DIM. EACH
STOCK MANUFACTURER'S TERMINAL UNIT 303-96 HPDT One Side. .. . . . . . 3Yaxl3x¥a $1.65
NUMBER TYPE NUMBER CONTACTS LOCATION PRICE 311-58 1A Momentary & 1A. W/Escutcheon Plate 3Yax3ax>a 1.35
303-20 CR1070C103-A3 N.C. Side $C.47 309-167  2C One Side. . < 3XRexIlie 1.25
301-29 CR1070C103-B3 N.0O. End .47 305-183 3A Momentary & 3A Momentary, . . . . 3Vex1Vex¥s 1.50
303-34 CR1070C103-C3 1-N.0. 1-N.C. End 47 319-43 DPDT Center Off. Mossman. 37/gx2x1%s .85
303-18 CR1070C103-F3 1-N.O. 1-N.C. Side 47 319.42 4PDT Center Off Mom Qne Side, Mossman. 37/8x2x) 38 .95
303-19 CR1D70C103-E3 N,O. Side 47 309-159 3B. Mossman. 37/gx2x1 s .85
303-43 CR1070C123-B3 N.O. End 47 309-158 2D. Mossman. 3¥ex2Yax1¥s .85
303-23 CR1070C123-C3 1-N.O, 1-N.C. End 47 309-165 1A. Nossman. 3%ex1 ¥ 4x1Va .75
305-83 CR1070C123-J2 SPDT End 47 311-96 4pPDT Bakelite Actuator,  3%4x13sx7s .85
303-22 CR1070€123-J4 SPDT End 47 305-164  3A. Coe . 3exlligxllqg  1.25
303-17 CR1070C124-M4 SPDT Side 47 319-43A DPDT Center Off Mom Each Side, Mossman. 3%ax]3/8x2 .95
303-16 CR1070C128-C3 1-N.0. 1-N.C. End .47 305-165 3A & 3A. Switchhoard Type.  4%ax1V2x¥a .95
Many Other Types in Stock. Send Us Your Requirements. WRITE FOR NEW
Order From Your Paris Jobber or Directly From Wells. WE'.'.S CA TAL OG
World’'s Largest Display of Radio and Electronic Com-
ponents. 9000 Square Feet of Display All on One Floor.
LAF ITNC.
SALES, INC. 320 N.LA SALLE ST. DEPT.T, CHICAGO 10, ILL.
72 TELE-TECH - January. 1951
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Swee
TiA] o2 i 220 1 220 008
b
I EH z | 32|33
i i w822 38 W 8r sdxs
i BAEEe e g ‘35 %3z
_ — P | i i 1 i + 75
CERAMIC PLATY [ O A | R R I R
- 0 | e Rl + 50,
» - . . . ‘ B E f f 3-4 220 Y f

Essentially similar, except in shape, to Hi-@ Disk él | I | RE 'iz : . gg Jo mm
Capacitors except that in the multiple units they do ‘ ;, [ - 2+ . 45 220 T (0% mmf
NOT have to have a common ground as is the case { I . ﬂ t q 56 005159 mi
with disks. These Hi-Q Plates cdn be produced in an - e TRy B
unlimited range of capacities, the number on a plate 7 =g - -

: = I g
being limited only by the K of the material and the PC-101 e % 102
physical size of the unit. They offér the greatest avail- 002 100 005 150 005 002 & 150 005 100 008
able capacity per unit volume of | |20y type condenser _ITH
on the market.

Guaranteed minimum values of capacuy up to 33,000 I ol . .
minf per sq. in. are available. This is based on the use £z = |z ::;'5 2,
of Body 41 ceramic having 3000 as a!‘sdielectric constant voo2 3 “« I e ;@ =l = o o5
“K” and .020 in. thickness and the formula: 1882 83 g 8 35633

e . 2 002 TR mf |
224 K A (Sq 11].) ° 7
C (mmf - |12 002 T3
( ) D | in. 23 100 T 55’3 % mmf ‘ n 2|go mt
If temperature compensating ceramics are used, the 3.4 005 T ;g % mf ; 35150 7 57 % mmf
capacity will be considerably lower, Typical circuits N | 45 o005 t 100
AL a5 150 t 300 g | —0 /o
are shown here, but almost any combination can be — 507 ™ | 66 100t 75 e
produced for your specific needs. Consult our engineers 5.6 005 T ;2 % mf ) — 25 %o mmf
for complete details. Write for new H1-Q datalog. l| 67 005 T+ ;55‘ % mf
|
PC-103 PC-104 J PC-105
002 008 150 150 ’ %004 ] vor ons
12 002 T 2% P N R
— 25 t 2 003 T80 o
K 2! g N 3-4 .008 Min °/,, mf ' 003 T e % m

§§ 3| = 5 45 150 T 309 mmf 33| 3g| 13 oos TR m

1822 8B4 E s e¥71 4y |5o+5°° menf i ' 4 ‘%5t Ez

e == s 50 | 3X 004 Min mf i

PC-107 |
150 500 . - BETTER 4 WAYS
‘ . c1510N

e il i 2 3 I' H v UN‘FORM ¥

’ ot . rs T

LA sl s CGP""”k Coils _ pEPENDABILI on

i 12 150 A f e 4 Tl

Ir i o I + 75 fo mm | Trin‘lmel‘S'Cho fors Vv MlNlATUR|ZA

I I| E 13 500 T 2% mmf | Wire Wound Resis

SALES OFFICES:

New York, Philadelphia
Detroit, Chicago, Los Angeles

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

OLEAN, N i i

PLANTS:
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Qlean, N. Y., Franklinville, N. Y,
Jessup, Pa., Myrtle Beach, S. C,
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e e 'I'he RCA-17CP4

As pioneers in the development of the
kinescope, RCA leads again with a new
and advanced type of metal-shell rectangn-
lar kinescope . . . destined to become the
industry’s leading large-picture tube. The
new RCA-17CP4 has a picture area of
143%" x 11", and offers deSigners the fol-
lowing notable advantages . ..

Use of the metal shell not only makes
practical a construction which weighs less
than a similar all-glass tube, but also makes
practical the use of a higher-quality face
plate than is commonly used on all-glass
tubes.

The rectangular shape, which allows re-
production of the transmitted picture with-
out waste of screen area, permits use of a
cabinet having about 20 per cent less
height than is required for a round-face
tube having the same picture width. In ad-
dition, the chassis need not be depressed
or cut out uander the face of the tube and

controls can be located as desired beneath
the tube.

The 17CP4 with its design-center maxi-
mum anode-voltage rating of 16 kilovolts,
provides pictures having high brightness
and good uniformity of focus over the
whole picture area. It has a high-efficiency,
white fluorescent screen on a relatively flat,
high-quality faceplate made of frosted
Filterglass to prevent reflection of bright
objects in the room and to provide in-
creased picture contrast.

Employing magnetic focus and magnetic
deflecticn, the 17CP4 features an improved
design of funnel-to-neck section which fa-
cilitates centering of the yoke on the neck
and, in combination with better centering
of the beam inside the neck, contributes to
the good uniformity of focus over the en-
tire picture area. The diagonal deflection
angle is 70° and the horizontal deflection
angle is 66°.

ELECTRON TURES

wwWwW americanradiohistorv com

rectangular kinescope

Other features incorporated in the 17CP4
are short overall length and an ion-trap
gun which requires only a single-field, ex-
ternal magnet.

RCA Application Engineers are ready to
co-operate with you in applying the 17CP4
and associated components to your spe-
cific designs. For further information write
RCA, Commercial Engineering, Section
57 AR, Harrison, N. J.

‘AM#E/U RCA-developed tube

Designed for Radiosonde Service, the
RCA-5794 employs two resonators
integral with the tube. The output
resonator is tuned to 1680 Mc by
means of an adjusting screw. Useful
power output is 500 milliwatts. =

The Fountainhead of Modern
Tube Davelopment Is RCA

RADIO CORPORATION of AMERICA

HARRISON,L N. J,
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