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FEDERAL’S F-134

"HIGH FREQUENCY
DIELECTRIC HEATING!

For the
First Time

only one oscil- -
lator tube provides
150 KW power out-

put in The Girdler
Corporation’s new
Thermex Model 125T.

HERE’S A GREAT forward stride in in-
dustrial electronics . . . the most eflicient
circuit ever developed for high frequency
dielectric heating.

Stout heart of this new circuit is Federal’s
F-134 —the single oscillator tube specified by
Girdler Corporation engineers for the new Ther-
mex 125T Dielectric Heater. For the first time a
power output of 150 KW is attained with only one
oscillator tube. This Federal tube has a maximum
power output of 200 KW.

This record-making performance of F-134 points to
new production economies ... represents just one of the
many contributions to the broad fields of industrial elec-
tronics made by Federal with its line of dependable, long
life, advanced design power tubes. For full information on
Federal tubes for industrial electronics, write to the Industrial
Tube Sales Department,

... 1n the new Girdler
Thermex 1257,

Federal Type F-134
High FrequencyQOscillator,
150 KW Plate Dissipation.

Federal
leleplione and Radio Corporation

100 KINGSLAND RCAD, CLIFTON, NEW JERSEY

FEDERAL TELECOMMUNICATION LAEO-
RATORIES, Nutiey, N. J... & unit of
I T8 T world-wide research and engi- In Canada: Federal Electric Manufacturing Company, Ltd,, Montreal, P. Q.

neering organization.

Expart Distributors: International $tandard Electric Corp., 67 Braad $t., N. Y.

an IT&T Associate
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JULY, 1949

COVER: THE 35mm TELECINE “SHUTTERLESS” PROJECTOR (extreme left) is shown with dissector

tube and projector controls. The projector is being threaded by F. Ehrenhaft and the dissector
tube is being adjusted by C. Larson. M. Cawcin is looking on. See page 18.

TRENDS & TECHNICS IN EUROPEAN COMMUNICATIONS . ........ ... .. John H. Baitison 16

Keenest interest displayed in television—FM is being em-
ployed experimentally—US inanufacturing methods sought

A NEW TELECINE CHANNEL ... .. ... . . . F. Elvenhaft and M. Cawein

“Shutterless’” projector, operating in conjunction with
modified image dissector, lap dissolves each film frame

BROADBANDING RING-TYPE FM ANTENNAS . ... ... . .. . . .. B. E. Parker 22
Addition of a series resonant circuit in the coaxial feed-
line increases response from 0.5 to as much as 8§ MC

TV PHOTOMETRY AND OPTICAL BACKGROUND ......................Rudolph L. Kuehn 24
A method is described for obtaining direct and precise
light measurements for television broadcast studios

REVERSIBLE PATTERN TV RECEIVER ANTENNA ... ... .. .. . 27

HIDDEN HEADACHES IN BUILDING A BROADCAST STATION ... .. ................. 28
You can't solve the human equation with a slide rule

TAPE CHARACTERISTICS FOR AUDIO QUALITY . .......... ... ... .... Reynolds Marchant 20
Control of variables during manufacture and proper stor-
age and handling technics result in high quality recordings

USING “G-CURVES” IN TUBE CIRCUIT DESIGN—PART I ...... . ... . .... Keats A. Pullen 34
Dynamic operating characteristics of vacuum tubes deter-
mined, distortion figure evaluation simplified by new technic

DAYTON IRE AIRBORNE RADIO CONFERENCE ... ... .. . ... . . . . . . i i 37

MINIMIZING INTERNAL REFLECTIONS IN TV TUBE ... ... . .. . e e 39
Manufacturing technic developed by Dr. Lee de Forest,
U. A. Sanabria and associates, reduces halation effects

FCCs PLANS FOR FUTURE OF TV | e e e e e e c e 52

DEPARTMENTS:
Telelips o oo e e e 12
Edirorial Comiments ... .. e e 15
WS o e i e e 46
Washington News Letter . .. .. . . e e e e e e e 41,
New Produets ... ... e 42-48
Personnel .. ... e 51
Bulletins . .. . . e 60

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Coan., Editcrial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of RADIO & TELEVISION RETAILING
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PROFESSIONAL

SERVICES

WELDON & CARR

Consulting Radio Engineers

Washington, D. C,

1605 Connecticut Ave, M1, 4151
Dallas, Texas
1728 Wood St Riverside 34611

McNARY & WRATHALL
RADIO ENGINEERS

906 Natl. Press Bldg.
Washington 4, D.C,

1407 Pacific Ave.
Santa Cruz, Calif.

RAYMOND M. WILMOTTE

1469 CHURCH §T., N.W, DE. 1234
WASHINGTON 5, D. C.

A. D. RING & CO.

26 Years’ Experience in Radie
Engineering
MUNSEY BLDG. REPUBLIC 2347
WASHINGTON 4, D. C.

HERMAN LEWIS GORDON
Registered Patent Attorney
Patent Inyestigations and Opinions

Warner Building 100 Nermandy Drive

Washington 4, D. C. Silver Spri
NAtional 2497 SHopherd 2433

A. F. SMUCKLER & CO., INC.

ELECTRONIC & COMMUNICATION
ENGINEERS & MANUFACTURERS

202-208 TILLARY ST, BROOKLYN I, N. Y.
Ulster 5-5141

FRANK H. McINTOSH

710 14th St., N.W.—Metropolitan 4477
WASHINGTON, D. C,

RUSSELL P. MAY

Kellogg Bldg.
Washington, D, C. REpublic 3984
Member of AFCCE

1422 F 5t, N. W,

GEORGE P. ADAIR

Radio Engineering Consultants
EXacutive 1230 1833 M STREET, N. W.
EXecutive 5851 WASHINGTON &, D. C.

Radio-Television MANUALS
—SCHEMATICS—CHARTS—
Chassis & Parts
drawn up to your specs
FORAY DRAFTING SERVICE
113 W. 42nd Street

New York 18, N. Y. LO 4-8317

RALPH R. BATCHER

Consulting Engineer
240-02 ~ 42 STREET

DOUGLASTON, L. I, N. Y.
BAYSIDE 4-5092

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of
HIGH-GAIN
AM, EM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd Street, New York 18, N. Y.

@ ELECTRICAL
TESTING LABORATORIES.INC

Specializing in tecknical services ¥o those
intent upon GOOD QUARLRTY

2 East End Avenue ar 79th St NewYork 21-NY-

There Is no substitute for experience
GLENN D. GILLETT
AND ASSOCIATES

982 NATIONAL PRESS BLDG.
WASHINGTCON, D. €,

NA. 3373

UELEECH

TELEVISION ¢ TELECOMMUMICATIONS ¢ RADIC

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL M. CLEMENTS

Editorial Director Publisher

RALPH R. BATCHER BERNARD F. O3BAHR

Consulting Edifor Associafe Editor

H. D. WULFORST
Assistant Editor

JOHN H. BATTISON
Associate Editar

CHARLES DREYER, Art Director

WASHINGTON, D. C.
R. C. DAVIES DR. A. F. MURRAY
News Editor Consulling Editor
National Press Bldg. 4707 Windom Pl

CIRCULATION
B. V. SPINETTA, Circulation Director
M. GROENING, A. DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M. H. NEWTON, Business Manager
480 lexington Ave., New York 17, N. Y.

HOWARD A. REED, Asst. Sales Manager
ROGER S. WHITLOCK, District Manager

S. M. GASKINS, Western Manager
JOHN ROMANCHAK, District Manager
207 N. Wells St,, Chicage 6, Ul
Telephone RAndolph 6-9223

DUANE WANAMAKER,
So. Calif. Representative
610 5. B'way, Suite 623, Los Angeles 14,
Calif.

N. McALLISTER, Director Reader Service
A. O'ROURKE, Production Supervisor
W. W. SWIGERT, Credit Monager
M. TEMMEL, Editorial Secretary

Tele-Tech”, July, 1949, Vol. 8 HNo. 7
Regular price per capy 50 cents. Pub-
lished Monthly by Caldwell-Clements, Inc.,
Publication Office Orange, Conn., Editorial,
Advertising and Executive Offices, 480
Lexington Ave, New York 17, N. Y,
Direct all subscription inquiries to Orange,
Conn., or ta 480 Llexington Avenuve, New
York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treosurer. Subscrip-
tion rates: United Stotes and Possessions,
$5.00 for one year, $7.00 for two years.
Canada {Canadian Funds Accepted) $6.00
for one year, $8.00 for two years. Pen
American Countries $7.00 for one year,
$9.00 for twa years, All other cauntries
$9.00 for one year, $11.00 for two years.
Entered as second class matter June 9,
1947 af the Post Office at Orange, Conn,,
under the act of March 3, 1879. Copy-
right by Caldwell-Clements, Ine., 1949,
Printed 'n U.S.A. *Reg. U.S. Pat, OF.
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The

». STRONG TROUPER

e

Portable
High Intensity

-~ A.C. CARBON
ARC
SPOTLIGHT

Permits better showmanship
— and better lighting. ‘

Produces snow white uniformly illuminated
spot, with crisp edges, far surpassing in
brilliancy any incandescent or vertical arc
type spotlights. Delivers light of a quality
ideal for TV.

Easily operated. Start it and forgetr it.
You'll appreciate the unattended opera-
tion.

A silvered glass reflector and two-element
variable focal length lens system.

Draws only 10 amperes from any 110-volt
A.C. convenience outlet. Adjustable, self.
regulating transformer which is an integral
part of the base for the first time makes
possible a high intensity arc spotlight with-
out the use of heavy rotating equipment.
Automatic arc control maintains constant
arc gap and a steady light, free from hiss
or flicker. The airborne hum level does
not interfere with sound. A trim of car-
bons burns one hour and twenty minutes
at 21 volts and 45 amperes.

Horizontal masking control. Can be angled
at 45 degrees in each direction.

Mounted on casters. FEasily transported
to remwotes.

THE STRONG ELECTRIC CORPORATION

“The World’s Largest Manufaciurer of Projection Arec Lamps™

3 City Park Avenue Toledo 2, Ohio

Pleose send free literature, prices und nome of the nearest dealer in

Strang Spatlichis.

COMPANY ... ... ..., L e e
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Crowded chassis are

on resSiors 00/

The smaller you make your electrical or elec-
tronic instruments and equipment, the bigger
your problems grow. But when you specify mini-
ature IRC resistors you conserve space without
sacrificing efficiency, and miniaturization creates
no bottlenecks.

Because of our years of experience in the manu-
facture of resistors, IRC long ago foresaw the
trend to miniaturization—and prepared for it.
With the widest line of resistor types in the
industry, we are able now to supply miniature
components for most resistor applications.

www americanradiohistorv com
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When you are cramped for standard

— resistors in a hurry, IRC’s Industrial
Service Plan gives you the speedy service you need. For small
orders of standard resistors for experimental work, pilot runs,
maintenance, simply call your local IRC Distributor. We’ll
gladly send you his name and address.

PO MM EEN BN N EEE NI EEN Ban S S Rmm G EED mmn G RN S SEN SEN BN D M

i
: Mﬂmm Msﬂg#‘mi INTERNATIONAL RESISTANCE COMPANY

407 N. BROAD ST., PHILA, 8, PA.

Power Resisfors * Precisions
Insulaled Composifion Resisfors
Low Wallage Wire Wounds
Rheostofs = Yalloge Dividers
Cenlrols * Voltmeler Multipliers
4 : irid s Beposited Carbon Precistors
INTERNAT'Q"AL HF and High Yn!fﬂgtﬂemfprs
RESISTANCE COMPANMNY  [Inswulafed Chokes

401 N. Brood Streel, Philadelphia 8, Pa.
Iln_ Canada: Infarnefional Resistance Co., Lid., Toranta, Licensee

ADDRESS v vuvieiiis e iianiisiiiaiaiiiaen reraaiteaaarrensannans

D T T S A L L e

24 P ARKDT & TO., KDY, AGERDY
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Your telephone receiver should
treat each tone in the voice alike;
that is important to you, because
proper balance makes pleasant
listening and easy understanding.
Naturalness in receiver perform-
ance is pictured in a matter of sec-
onds by the apparatus shown at left.

The receiver is clamped in place
and an oscillator feeds into it fre-
quencies representing all talking
tones. Then a bright spot darts

across an oscilloscope screen leav-

/

It listens so

YOU

can hear better

\

ing behind it a luminous line which
shows instantly the receiver’s
response at each frequency. It is
precise; and it is many times faster
than the old method of measuring
receiver performance point-by-
point and then plotting a curve.

At Bell Laboratories, develop-
ment of techniques to save time
parallels the search for better
methods. For each time an opera-
tion is made faster, men are freed
to turn to other phases of the Labo-
ratories’ continuing job —making

your telephone system better and

easier for you to use each year.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

TELE-TECH -+ July, 1949
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Avoid“T [L WI Complaints!
ye-Saver

CORRECTED SCREEN

PICTURE TuBE

NOW AVAILABLE

FOR TV MANUFACTURERS!

EETE R T,

TELE-TECH -

'I'here's a BIG Difference in

- <o

it

Your customers know what they want . . . and they know just
as strongly they DON'T want television that will tire their eyes

* o . )
EYE- SAVER Plcture TIIbeS! ~ or give them that “Tel'e-Ten-sxon” feelmg-. They're more and
EYE-SAVER rubes have « CORRECTED SCREEN | more conscious of the irritation, eye strain, and headaches of
o vercome b gbvious obistions of wandard el 1 mose of today’s spoclight bright TV receivers . . . and they
the detail and contrast defini- " want their television set to be enjoyable, relaxing and safe for
; e picture screens on ordi- #  their children’s eyes even when viewed for hours at a time.
7 s E o . .
nary video tubes consist of a i There's good reason for their concern, for the trend until now
| uniform group of phospho: | T s .
| rescen particles. The light . has been toward even more brilliant and eye tiring picture
rom one particle disperses - . TH .
| and lights up others nearby . tubes. Other video tl_xbes need extreme brilliance e their du.ll
| lumlhesfcﬂeiﬂﬂf 1“{";"351@:’11‘: I gray background will appear black in comparison, But in
r alatuon a * . . . . . . .
W’ should be only a pin point of % fatiguing the eye into this optical illusion of contrast, those
L‘rfg},’,‘,e,b e R aEen . same brilliant whites also lose detail and cause the eye strain
;i;;i:glrl:n:r\lx?helgsio(:ifcii;‘ii}}e g’rl'el:‘s eﬂ‘ee;r, itslreagily - that is the basis of most complaints against television today.
1M tately adja- = - ..
lt;em o [PE ‘Eﬂslr;ir ?(n a EV receiver. Whidle it should ;’ American Television’s EYE-SAVER tubes are the answer to
¢ complecely ACK, 1¢ Dbecomes more and more gray - . .
as the raster brilliancy is increased. The only way . that problem of customer satisfaction. By starting out at a
‘e‘n:;:lglhe‘;g‘ };’g;ﬂ‘;lag‘e ‘:;: s o Inccense the mhives . blacker level — instead of a gray-white — and by decreasing
of conrrast.) v ~  the cause of the brilliant halations, EYE-SAVER tubes can get
EYE-SAVER picrure tubes : H . e
I overcome this objectionable . a clearer, more detelled picture with good contrast definition
! :;el::lf):t ‘:ért:h g ppbadue . ata much lower brilliance level . . . thus eliminating the tire-
w - . .
} rescent particles. This reduces  some gray glare and spotlight effect of older type picture tubes.
he “inter-action” of light and ; . . .
| ;eguc‘;‘i;,gfg';;‘; plare 5o that 3 EYE-SAVER picture tubes are being proved by exhaustive
: blacks arg‘gy“':r';“sjggg:;d‘“ﬁf ' tests in private and independent laboratories throughout the
hThlus,agood contra[stdwnhlout . country, and more and more TV customers are insisting on
“ balation or loss of derail is . EYE-SAVER picture tubes every day. They're available in all
. In addition, the tocal ©  sizes for new sets as well as replacements . . . and they cost no
amount of light needed for this greater definition 11 . .
is only a fracrion of that necessary for an uncor- 4 more than ordmary picture tubes.
rected scceen. By lowering the brilliancy level £
%ot%xerly Eeeded for apparent contrast and decail,
YE-SAVER tubes eliminate che cause of squinting . .
and eye strain that has plagued 30 many Television Wrne, wire or Phone '°dﬂy

viewers.

for complete information.

s

AMERICAN TELI VISION INC.

Mr. U. A. SANABRIA, Pres.

523 S0. PLYMOUTH (T.

Tuly. 1949

Dr. LEE DeFOREST, Research Director

- CHICAGO 6, ILLINOIS
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Follow the Leoders fo

The Power for R-F

Skill in the form of old fashioned individual dex-
terity, teamed with modern manufacturing tech-

niques, plays a very important part in the manu-
facture of better vacuum tubes . Eimac tubes.

Craftsmanship of Eimac employees is the result of

years of training at one specific art .

tube assembly .
ABOUT THE 4X150A < -

. R de 15
pype teiro
mpact_external a"o::eryz tow P1otS
This E“m"}e‘ielg?ive“i hz?h-ou‘:&“’af an amw‘?hfe'_egand
capable 97 . iended tor svely as @
R age. s e DA 15 used eXtensI
oscitlator. - nd §

. vacuum
and the degree of proficiency
they have attained is manifest in the quality of the

roduct the .
o L S e product they produce
an‘;‘p“\;:le“r‘ r%?:q:_:'ﬁ:ai?gfn:g up ::Tgé?s::ccs ITlustrated is the screen-grid assembly operation of
charecterisHis & 1\5{5,;:83&: RA s el the Eimac 4X150A tetrode. Precise geometric
Cothos® ‘c_‘oa;f: ‘g\ltffnev S ter (Avera'qe)z'“'mp alignment of these parts provides the excellent
5"““‘6'{?1?\?2:&‘:%;;3‘ﬁ:‘:"ﬁ-.?\dgfc;fraqe‘ o wt; electron beam action in the 4X150A. This opera-
Direct ‘“*f;r,e-.d.ma&e (w.ma_ut shiel =l - bl vt

cond%;;‘:;::e (in;’lso_ma‘:' e"f_—soo. Y {2,000 ymhos-

Trans £ =250V,

tion is but one of over a hundred similar operations
in the construction of this tube requiring the
painstaking abilities of the Eimac craftsman.

’ PHONY
= R FM TELE
APHY ©
.C TELEGR ! 500 Mc.)
CLASS Tqs; (Frequencies VP Fo 2™ 50 Mar- Vo&i
Maximum Rafing®: <t 30 Max. Yolbs

pD-C Screed Voltage - -

DG plate Current -~

I
&
L=
5
o=
%
-

e et EITEL-McCULLOUGH, INC.

728 San Mateo Ave., San Bruno, California
Export Agents: Frazar & Hansen, 30t Clay St., San Francisco, California

TELE-TECH + July, 1949
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Stainfess steel i

goindle ond coliel cctless |

% £
Boll bearings  pubier |
et

High coefficient of linear e¢xpan-
sion of Nichrome V permits maxi-
mum vertical movement of spindle
with shortest possible length of wire.

High tensile strength of Nichrome
V permits use of a spring large
enough to furnish sufficient force
to drive spindle down.

High heat-resistance of Nichrome
V permits heating wire to 1700°F.
without peérmanent elongation—
affording substantial drill feed
range.

High specific resistance of Nich-
rome V minimizes heating current
required.

bSO - B ~

S o

microscopic holes

Until now, precision drilling of extremely small diameter
holes (such as .0016" dia.) has been manually controlled.
Even with highly skilled operators, however, drill breakage
has been frequent-—resulting in waste of time and effort,
and damage to work and equipment.

But now comes the revolutionary Microdrill. Relying on
sensitive electronic circuits, instead of the human senses of
feeling and sight, it operates infallibly and precisely by
means of remote electric controls.

Heart of the drill press is a spring-loaded Nichrome V
wire which, when heated electrically, expands, thereby
lowering the drill spindle. Conversely, when heating current
is decreased, it contracts and raises the spindle. Electronic
control of the heating current effects extremely smooth
vertical travel, the drill being raised or lowered at a pre-
cisely adjustable rate.

Holes as small as .0016” in diameter are drilled with
utmost ease—drill breakage reduced to a negligible mini-
mum. Time is saved. Costs are cut.

Says the manufacturer, Teletronics Laboratory, Inc.,
Westbury, N.Y.: “The wire used in the Microdrill must
have a high coefficient of linear expansion, high tensile
strength, high specific resistance—and must be able to
retain its physical and electrical properties at high tempera-
tures. We know of no other wire as suitable for our purpose
as Nichrome V.”

If you, too, have a product-performance problem, why
not consult with us. In addition to Nichrome and Nichrome
V, we make over 80 alloys for the electronic and electrical
industries. One or more of these may be what you are
looking for,

*Nichrome is manufactured only by

Driver-Harris Compcmy

HARRISON, NEW JERSEY
‘BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle

Manufactured and sold in Conada by

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

*T.M. Reg. U.S. Pat. Offy
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 Awother successtul start

ERIE’S FIRST
TV STATION

’ Says EDWARD LAMB, publisher of “The Erie Dis- telecasting economics.
patch” and owner of TV Station WICU: “Du Mont equipment fulfills that bill. And so Station
“In bringing the only telecasting service 1o Erie, WICU was, is and will continue to be Du Mont-
Penna., we insist on five prerequisites: (1) Best picto- equipped.”
rial quality obtainable; (2) Adequate signal strength
throughout area served; (3) Equipment operable by B Rogardless what your telecasting start may be -
. . . leading metropolitan TV station or network studios, or
previously-inexperienced local personnel; (4) Depend- i : -
: . i again the smalldown independent TV station—you can
able service, regardless; and (5) Equipment that, with

always count on Du Mont “know-how" for economically-
minimum obsolescence, can be expanded in step with safe-and-sound guidance.

@ ALLEN B. DU MONT LABORATORIES, INC

DU MONT LABORATORIES, INC. o TELEVISION EQUIFMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. «
WABD, 515 MADISON AVE., NEW YORK 22, N. Y. =«

WTITG, WASHINGTON, D, C, ¢ STATION WDTV, PITTSBURGH, PA.

DU MONT NETWORK AND
DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y.
HOME OFFICES AND PLANTS, PASSAIC AND EAST PATERSON, N. J.

10 TELE-TECH * July, 1948
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= Reserreh center of
= Internctional Pelephone
e~ und Telegraph Corporation—
the famed Microwave Tower
ut Nutley, N. J.

TELE - TECH -

July, 1949

A NEW DAY dawns for Capehart-Farnsworth Corporation
and its organization of dealers and distribntors, under the
sponsorship of the International Telephone and Telegraph
Corporation. Together, we will share in the development
and production of “better television for more people.”

Capelart and Farnsworth are pioneer names . .. names
of world-wide distinction. This new association ineans that
these great namnes...and all they stand for...will be
backed by I'T & T resources and strengthened by [T & T
leadership.

Already known for its complete line of radio broadcast-
ing equipment and important contributions in the televi-
sion field—I T & T now joins forces with Capchart-Farns-
wortl Corporation in manufacturing and marketing home
television receivers, I T & T’s world-known research lab-
oratories are now linked to the manufacturing facilities
and merchandising organization of the new Capehart-
Farusworth Corporation.

For full details on the Capehart line of television, AM-
FM radio and record chaunger combinations—present and
soon to be forthcoming —write to Capehart-Farnsworth
Corporation, Fort Wayne, Indiana. Ask ahout a Capehart
franchise. A few clhioice territories are available.

iIT-T

INTERNATIONAL TELEPHONE AND TELEGRAPII CORPORATION
67 Broad Street, New York 4, N. Y.

N

&
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2 new sitars in the field

For
TELEVISION
RECEIVERS

woOw

Specity COSMALITE’

Cosmalite Coil Forms give exceptional performance at

a definite saving in cost to you.

Punched, threaded, notched and grooved to meet your

individual specifications,

Ask t the many vari nch-
COSMALITE sk us about the y various pu

Low cost, spirally
wound paper base
phenolic tubing,
suitable for all coil
forms in Radio and
Television Receivers.

ing dies we have available.

Inquiries given quick action and

specialized attention,

*Reg. U. 3, Pat. Off,

%:CLEVELAND CONTAINER

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS ANO SALES OFFICES at Plymouth, Wisc,, Chicago, Detroit, Ogdenshurg, N.Y., Jomeshurg, N.J.
ABRASIVE DIVISION at Cleveland, Ohia
CANADIAN PLANT: The Cleveland Container, Canada, Ltd,, Prescott, Ontario

REPRESENTATIVES

CANADA Wi, T. BARRON, EIGHTH LINE, RR *1, OAKVILLE, ONTARIO
METROPOUIT
LER\’CJ \?oRr/(.\N } R.T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N.J,

NEW ENGLAND E P PACK AND ASSOCIATES. 968 FARMINGTON AVE.

WEST HARTFORD, CONN.
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TELE-TIPS
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2300-FT. TOWER will be dynamic
Houston’s business-section landmark,
including offices, hotel, and AM,
FM, and TV antennas thus topping
Empire State Building by over 1000
It. Texans have already built 560-1t.
stone monument to Sam Houston
overreaching Washington Monument
by 5 ft. and are ready to tackle any-
thing,

MULTI-VISION TV—In Dr. A. B.
Du Mont’s beautiful private labora-
tory in the middle of 60 acres of forest,
on top of a New Jersey mountain
overlooking New York City, there are
many interesting experiments under-
way. But especially appealing, dur-
ing our last visit, was a bank of
seven large TV receivers each tuned
to a different New York station, so
that in a single teeming eye-full, one
could follow all the current TV pro-
grams simultaneously, switching on

' the sound for any picture especially

interesting at the moment! An hour
in front of this six-ring circus strik-
ingly revealed the varying techniques,
levels and picture quality being de-
livered by each of the New York
stations.

FOR A SUPER DE LUXE RE-
CEIVER, (the above suggests) why
not provide, just below the big main
screen, a bank of six small “pilot”
picture tubes on which all the other
stations could be simultaneously and
continuously glimpsed. Thus at will
the rabid TV enthusiast could always
see “what else” is on the air. Or if
these marginal pilot pictures proved
too diverting, they could be switched
off and attention centered on the
main screen.

SIX-RING CIRCUS—For our own
home viewing needs, we could settle
for nothing less than a bank of seven
full-sized screens stacked up at the
end of our living room, so that each
member of the family could (without
internecine argument) independently
watch the program he or she found
most appealing at the moment, mean-
while noting out of the corners of his
eye what’s coming up on the other
stations! Headphone switches at each
chair would enable each viewer to
turn on, in his own ear, the sound of
the program he wanted to follow.

TELE-TECH ~* July, 1849
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F_c—;;n\p\ouznrs
Specified by

The Leaders in Radio-TV & Ct}‘mmunicutions

W-ﬁeﬂ] - yoX
=N 3

€ROSLEy /

% W / Chassis of the popular EMERsoN Model 611 Television set.
- HI-Q components contribute their part 10 dependable op-
“““ / eration.
/
7 . . -
—and many others too / Look at the leaders in Radio, Television
numerous 1o list in this . . ,
limited space. ’ and Communications, and you’ll find they

look to HI-Q for quality components.

HI-Q engineers have worked closely with
many of these companies in the develop-
ment of electronic components demanded
by the ever changing circuits of modern
electronics.

These same engineers with their wide ex-
perience are available to your company for
confidential consultation. Write—wire—or
phone. Three (3) plants exclusively devoted
to the manufacture of ceramic capacitors,
resistors and choke coils assure prompt de-
livery of your orders.

Piants: FRANKLINVILLE, N. Y, —JESSUP, PA.—MYRTLE BEACH, S. C.
Sales Offices: NEW YORK, PHILADELPHIA, DETROIT, CHICAGO, LOS ANGELES

TELE-TECH <« TJuly. 1949 .13
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Two Single or Double Section Switches. ..

ENGINEERING DATA SHEET

Send for the Mallory Engineer-
ing Data Sheet on the RSA-50
and RSA-60. It contains com-
plete specifications for available
circuit combinations with re-
spective terminal locations,
dimensional drawings—every-
thing the engineer needs to
adapt the RSA-50 or RSA-60

switch to a particular cireuit.

SPECIFICATION SHEETS

Specification sheets for the RSA-50
and RSA-60 switches have also
been prepared. These sheets are
Frinted on thin paper to permit
blueprinting. The sectional draw-
ings indicate standard and optional
dimensions—make it easy for
you to order production samples
huilt to your requirements.

i4

RSA-60

.. . of Space Saving Design and Mallory Precision Quality

Where space is a factor—dependability essential—the Mallory RSA-50 and RSA-60
switches fill the bill!

These circuit selector switches, with section and terminal design identical to that of
the famous Mallory RS-50 and RS-60 switches, are designed for band and tone control
switching in radio receivers and nther electronic applications where medium and low
torque indexing action is desired.

The index assembly is of durable design and constructed with 2 minimum of parts—
affording dependable service life with low torque and positive indexing action.

Note these many features, inherent in all the Mallory RS series, which contribute to

their dependability and quality:

@® Insulation of high-grade, low-loss laminated phenolic.

@® Termninals and contacts of special Mallory spriug alloy, heavily silver-plated to
insure long life at low eonlact resistance.

® Terwinals held seeurely by exclnsive Mallory two-point fastening—heavy staples
prevent loosening or twisling.

@® Double wiping action on contacts with an inherent flexing feature—insnres good
electrical contact with the rotor shoes thronghont rotation.

@® Six rotor supports on the stator—insure accurate alignment.

® Brass rotor shoes, heavily silver-plated—insure low contaet resistance.

® All sboes held flat and seenrely to phenolic rotor by rivets—prevents stubbing—
insures smooth rotation—minimum of noise in critical circuits,

The RSA-50 and RSA-60 arve both available in one or two section construction. The
RSA-50 accornmodates up to twelve terminals on either side of the section and provides
from 2 to 6 positions. The RSA-60 accommodates up to ten terminals on either side of
the section and provides from 2 to 5 positions. The RSA-60 has the narrow section
design—1deal for under chassis mounting, where space saving is paramount,

Precision Electronic Parts— Switches, Controls, Resistors

P. R. MALLORY &

CO., Inc., INDIANAPOLIS 6, INDIANA

SERVING INDUSTRY WITH

Capacitors Rectifiers
Contacts Switches
Controls Yibrators

Power Supplies

Resistance Welding Materigls

TELE-TECH + Tuly. 1948
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TELEVISION o TELECOMMUNICATIONS e RADIO

0. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher * 480 Lexington Ave., New York (17) N. Y.

COSTLY FUSSINESS—More of the petty practices
that set up obstacles to efficient radio-electronic manu-
facturing for the Armed Forces, are coming to light
The matter of name-plates is especially exasperating,
for each branch of the Forces has its own detailed re-
quirements for nameplate data. Thus, identical radio
apparatus going to Army, Navy and Air, has to have
three widely differing nameplates! Settling on the de-
tails of these nameplates may take weeks of correspond-
ence back and forth, delaying delivery long after the
essential device itself has been completed. We ran across
one instance where nameplates are still holding up
delivery and payment, nearly a year after much-needed
apparatus had been finished and ready for shipment.
Meznwhile the manufacturer's investment dollars in
material and labor are being needlessly tied up.

PACKING HEADACHES—The military people have
their own ideas about the proper packing of radio-
electronic apparatus, and once such a requirement gets
into the specifications, the unlucky radio-eclectronic
manufacturer may expect to have his money tied up
in a long-term freeze until he can meet what may be
absurd requirements or until the packing specs can
be officially relaxed. This becomes especially irksome
and delaying in the rapidly-changing radio-electronic
field where through new designs, earlier requirements
may be needless or impractical, as in the case of the re-
quirement of sealed cans applied to bulky transformer
equipment! Such packing and shipping absurdities can
hold up deliveries for months, while defense projects
wait and the patriotic electronic manufacturer is tear-
ing his financial hair.

DEAFENING DIMESWORTH—With lightning flashes
playing around our radio and TV towers this month
and next, it is heartening to recall that only about 20
coulombs or four kilowatt-hours are involved in the
average lightning stroke. (At our home rate of 2 to 3

cents per kw-hour, this makes the average flash worth
about ten cents). Of course the potentials developed
are prodigious—50 to 100 million volts. And the currents
average 20,000 amperes, ranging from a couple of
thousand up to 200,000 amp. It is the briefness of time
that brings these huge elecirical dimensions down to
energy magnitudes of household size, for lightning is all
over in five to ten millions of a second,—though some
discharges continue as long as 40 microseconds—about
four-fifths of a TV scanning line.

SURPLUS GRADUATES—The 1949 crop of college
graduates is now out in the chilly world, and already
it 1s evident there are not enough jobs to go round.
Radio-electronic graduates will have to find berths in
other fields. Next year this situation will be worse, for
there will be over 70,000 electronic graduates with less
than 30.000 positions available. And in 1951 there will be
20,000 graduates fighting it out for 10,000 appropriate
jobs in the radio-communications field. Projecting such
figures even further, we may face years when only one-
quarter of the electronic graduates will find electronic
jobs. The situation ahead is something which both the
colleges and industry should face, with timely warnings
to the youthful candidates as to the outlook ahead.

FISCAL=AUDIO CONFUSION!—We have always
been intrigued with the possibilities of the CENT as it
appears in the IRE standard definitions—a “cent” being
1/1200 octave. With it, frequency ranges of speakers and
amplifiers can easily be evaluated! However, higher
costs nowadays seem to have changed things every-
where and so hereafter we may have to transfer our
thinking to the BIT. One BIT was recently defined by
the IRE (o equal 0.301 Hartleys, the latter being equal to
the information content of one decimal decision. This
may be somewhat harder to evaluate since there is so
little real information available about many things, but
all we can do is to try!

Coming Next Montn

Supplement to August Issue

CHART OF FM AND AM COVERAGE OF U. S.

The complete picture of frequency-modulation listening throughout the United States, bosed on lotest FCC, FMA and RMA data, brought up to
date. Chort will show areos served for dependable and satisfactory listening on AM and on FM to 100-microvolt limits and to 15-microvelt limits.
Contours reveal surprising usefulness of FM in areas remate from stand ard braadcast stations and subject to high-level natural static. Also com-

clete dato on growth of FM stations and FM oudierce, and summary of areas in which fine musical programs can be heard only on FM receivers

www americanradiohistorv com
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Trends & Technies in European

By JOHN H, BATTISON, Member British Institution of Radio Engineers. Former engineer

HE cessation of hostilities in Eu-

rope nearly four years ago did
not bring the long-hoped-for mil-
lennium into the radio industry.
Materials remained hard to get in
most countries and industries. In
many cases manpower, too, was
scarce due to the desire of the mili-
tary to hold on to what they had
built into strong armies. Reconver-
sion on the whole was not as rapid
as had been expected and antici-
pated. But this semi-atrophy did not
extend to men’s minds, and the
radio engineers continued to func-

Fig, 1: Modern assembly line methods in production of ERCO television receivers, coupled
with lest and inspection checks at each vital stage, assure both gquality and quantity

tion, devising many new technics
and utilizations in the radio field.
Without doubt the biggest thing
in Europe today is television.
France has just set up new stand-
ards of 819 lines and this standard
will probably remain for many
years to come unless some very new
and revolutionary changes in trans-
mitting systems are devised. One
exclusive channel in the band 162
to 174 MC has been assigned to-
gether with three on a non-exclu-
sive basis in the band 174 to 216
MC. It is claimed that operation on

Fig. 2: Servicemen attending manufacturer’s school at Seuthend, England. Dummy chimney,
foreqround, demonsirates proper method of mounliig antenna. Note vertical polarizalion

i

E. K. Cole Co., London, and British Air Ministry. R.A.F, Squadron Leader

these frequencies with 819 lines will
result in definition equal to that
obtainable from 35mm film.

In England television is on every-
one’s tongue. The amount of pro-
gram time per day would hardly
seem enough to make the invest-
ment of several hundred dollars
worthwhile. However, to judge by
the way in which the lower priced
sets have been selling it would seem
that not many people share this
view. The distribution of receivers
is apparently a little different from
that in the US, at least in New York
City. In the latter place one finds
as many TV antennas, if not more,
in the lower income areas as in the

| well-fo-do sections and generally

disposed about the city without any
apparent pattern. In London televi-
sion antennas were somewhat no-
ticeable by their absence in the
poorer parts. In almost every ob-
served instance the unfamiliar ver-
tical dipoles and reflectors were in
groups of two or three, giving the
impression that one venturesome
soul had bought a set, and then
encouraged by his success his neigh-
bors had done likewise. This is per-
haps a slightly fanciful idea, but
in all the areas of service around
London it seemed to be the rule!
By courtesy of the BBC, I re-
turned March 10, 1949, for a busy
day at Alexander Park, the home of
British Television. The equipment
appeared to be much the same as it
was before the war, with the ex-
ception of minor circuit changes.
One point which was interesting
was the economical use made of
lines for blanking. Only 14 being
used, compared with 7% (or 37
lines) in the US. This makes the
definition from the 525 line system
with a net value of 97 lines better
than the 405 line system, Nine, ten
and twelve inch cathode ray tubes
are the most popular, with the
twelves in great demand. Icono-
scopes are still being used in the
studio cameras, although two of the
new field cameras use image orthi-
cons and these are very well liked
by both the engineers and the view-
ers. The use of iconoscopes renders
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Keenest interest displayed in television ~—
FM, high frequency AM employed experi-
mentally — US manufactfuring methods sought

necessary a larger lens opening than
is usual in the US. In fact an aper-
ture of 3.5 is used, together with
an optical view finder mechanically
coupled to the lens to prevent paral-
lax. Lighting technics vary consid-
erably but all seem to result in the
very effective style of lighting
which usually characterizes British
films.

The opportunity to watch tele-
vision in the field did not present
itself very often, but from the little
that was seen one or two rather def-
inite conclusions were drawn. The
contrast ratio between black and
white is much less than in the US
system, due mainly to the different
type of camera tube, and also to the
color of the phosphor used in the
cathode ray tubes. It also appeared
that the tubes ran with lower final
anode voltage. Turning up the con-
trast and brilliance controls did not
make much of an improvement. The
advantages of FM over AM were
amply demonstrated when viewing
at Southend, about 25 to 30 miles
from the transmitter. Every car
which passed drowned the sound
and caused severe white noise on
the screen (positive transmission).

FM in Experimental Stage

Frequency Modulation and High
Frequency AM (HIFAM) are still
very much in the experimental
stage as far as broadcast service is
concerned. Dalily transmissions of
both methods of modulation are
made on a frequency around 90 MC.
A high powered station is planned
for Wroughtam in Kent, but wheth-
er it will employ FM or AM does
not appear to be delermined yet.
Apparently there is a fairly strong
effort afoot among the manufac-
turers in favor of AM, the theory
being that the only advantage of
FM over AM is the freedom from
static and discrimination between
interference signals. The [atmos-

pheric] statie level in England is
quite low and this plus the argu-
ment that the use of FM would
entail 3 lot of design work before
new sets could be put on the market
are the major reasons for the lack
of interest.

UHF and VHF are not in the
general thinking range of the aver-
age engineer for general broadcast
use. Television may eventually ne-
cessitate consideration of these fre-
quencies, but since the BBC is going
ahead with plans for a total of six
television stations to cover the
whole of Great Britain, operating
in the present band, it does not ap-
pear likely that there will be much

{Continued on page 54)

Fig. 3: Giont molding press in operation in
the plastics division of E. K. Cole Co. Lid.

Fig, 4: Close-up of molded plastic cabinet
press. in operation. First injection (thermo-
plastic) type cabinets i England were used -
to house one lightwelght poriable receiver
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A New Telecine Channel

"Shutterless' projector, operating in conjunction with modified image
dissector, "lap-dissolves’ each film frame; requires no synchronization

By FRANZ EHRENHAFT

H

Consulting Engineer, 110 East 42nd Street, New York 11, N. Y.

and MADISON CAWEIN, Cousulting Engineer, 3010%% South Calhoun Street, Fort Wayne 6, Ind.

N translating the intelligence

contained in standard motion
pictures into television signals, the
outstanding difficulty encountered is
that motion pictures are exhibited
at 24 frames per second while the
television scanning rate is 30 frames
(60 fields) per second. For television
application two fundamentally dif-
ferent types of motion picture pro-
jection methods are employed: the
intermittent motion type and the
continuous type.

There are also two fundamental-
ly different types of television pick-
up tubes; the storage type (icono-
scope, orthicon) and the non-stor-
age type image dissector, photo-
tube). With a storage type pick-up
tube, an intermittent projector can
be used for film scanning if its shut-
ter is synchronized with the tele-

vision system provided its mechan-
ism is adapted for a two-three-rate
pull-down, or, provided other means
are available for converting the
motion picture frame rate to the
television-scanning rate.

Frame Synchronization
Unnecessary

Of the many different types of
continuous projectors one type 1is
particularly suitable as a television
film scanner. In a projector where
compensation for film motion is ac-
complished by a polygonal refrac-
tion prism, no shutter is used and
this feature makes frame synchro-
nization with the television system
unnecessary. In the interlocked
scanning systems for network tele-
vision, where high-inertial frequen-
cy control of the synchronizing

generators is used, it is necessary
that the projector moter in the film
studio is synchronously driven from
the local 60-cycle-power source,
When the prism projector is used
this disadvantage does not exist.

The great advantage of the con-
tinuous projector lies in the fact
that the 24 to 30 frame-ratio is no
longer of any importance. When a
projector of the prism-type is used,
the image projected is continuous
and the changes from one frame to
the next are by means of a lap
dissolve.

Two outstanding features—the in-
dependence from synchronization
with the television system, and the
independence of the film frame-
scanning frame ratio—contribute to
the flexibility of the continuous pro-
jector system and make it desirable

Fig. 1: Telecine Channel diugram shows equipment layout using 18mm, 35mm continucus-motion projectors and a slide projector

§ VIEWING SYNG. SYNC. VIEWING
MONITOR MONITOR
P | VIDEO VIDEO I
PROJEGTOR AUDIO AUDIO.
R.H. |
U AUDIO AUDIO
AMPLIFIER
: CONTROQOL CONTROL
! CONSOLE
VIDEQ VIDEO VIDEO -
supe || picture | _% g LM e Comon G, GENERATOR
proJECTOR| | SELECTOR [ TRY  cAMERA AMPLIFIER | svne. UNIT
- MASTER .
[ : MONITOR ' i
! i SYNC. i i VIDED ' >
) 1 1 1
ﬂ : POWER | POWER AUDIO | TRANSMITTER
i MASTER {
6 MM, | | L__Power ___ | ‘power | __Power__ __I
PR?:E:TOR SUPPLY
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1>
"= Incldent ray angle from
normal X-X
p = Refracted ray angle from
normal X=X
# = Length of light path in _ .
prism sin N
T : Refractive index = _sing S 4
A ) R 3
Fig. 2: Diagram showing displacement of light ray (l-incident, Fig. 3: Film Travel is compensated for by setting displace-
R.relracted) on entering parallel plane tilted glass plate men! equal to distance from one film frame line to the next

for use with any type of television
pick-up tube. The application of a
continuous projector with the non-
storage type of photo-tube is, how-
ever, essential.

The development of picture scan-
ning in connection with the flving-
spot 1method shows considerable
promise and is considered superior
to the storage-tube intermittent-
projector scanning method in many
ways. The desirable advantages of
this continuous motion system are
freedom from shading, excellent
contrast range. high picture-resolu-
tion and better linearity. The flying-
spot source however introduces dif-
ficulties and distortions due to the
decay period of the fluorescent spot.
These difficulties have not been
completely solved for use with film.
An intermittent projector is ruled
out with the non-storage type of
photlo-tube, since no pull-down time
1s available. The prism projector
could be adapted for use with the
flying spot system if the distortion-
trailers, due to the phosphor decay-
time and the continuous movement
of the film, could be eliminated.

All of the advantages and none of
the limitations of the flying-spot
system are available in a combina-

TELE-TECH ¢ July, 1949

tion of the dissector tube and the arrangement both a 35 and a 16

prism projector. mm  continuocus-motion projector
A block diagram of the Telecine (see Fig. 4) and a slide projector
Channel is shown in Fig. 1. In this (Please turn to next page)

Fig. 4: (Left) 16mm and (right) 35mm telecine shutterless projector equipments

g =
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TELECINE CHANNEL

are located in the projection room.
A picture selector, having a suitable
mirror arrangement, can be used
to bring the picture from any of the
three projectors into the film cam-
era, which is placed in a separate
room. Both rooms are connected by
a glass window through which the
image is projected.

The film camera employs a Farns-
worth image dissector as pick-up
tube, because of the superior quali-
ties it possesses for film pick-up ap-
plication. The film camera-channel
employed is the result of develop-
mental work at the Farnsworth
Television and Radio Corporation
during the past few years. The dis-
sector tube itself is a modification
of the original image dissector and

(Continued)

employs a number of rings to mini-
mize the distortion which is inher-
ent in all extended-image devices,
where an axial magnetic field is
used to focus the electrons from the
photo-cathode.!

Linear Geomelrical Pictnre

A combination of equi-potentials
and specially arranged magnetic
flelds results in the attainment of
a quite linear geometrical picture
which is superior to those obtained
generally in the industry today.
The feature of instantaneous elec-
tron signal-current from the dissec-
tor results in sharp resolution and
exact contrast variations, with com-
plete freedom from electronic shad-

Fig. §: Close-up view showing interior of film compariment in « 35 mm projector
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ing troubles. Sensitivity is some-
what less than that of storage-type
tubes, however, and can be over-
come by increasing the intensity of
light from the projector, as by use
of an arc.

Optical focus of the projectors
can be set normally or by remote
control. Electronic focus of the cam-
era is set by remote control from
the master monitor. Aspect ratio
and linearity may be controlled also
from the master monitor. The video
output level of the camera is one
volt peak-to-peak, on a low impe-
dance, concentric line. Blanking and
DC level are added to the video sig-
nal by circuits in the camera. A
synchronizing signal level of one
volt peak-to-peak is required by
the camera.

The audio pick-up from the film
is conventional. Both audio and
video signals are supplied from line
amplifiers to various viewing moni-
tors as required in the studio. These
signals can be made available at
any reasonable level on low-im-
pedance coaxial lines for modulating
the transmitter. The video level is
usually supplied at two volts peak-
to-peak, and may be composite or
without synec, as desired. Sync sig-
nals may be derived either from a
local generator or from a master
generator in the network, as desired,
since there is no need for synchro-
nizing the projectors.

Definition quality is 250 lines of
television resolution for 16 mm pic-
tures, and 400 lines for 35 mm. This
quality can be improved by using
an aperture smaller than the .015
in. which is standard in the Telecine
dissector, or by aperture compensa-
tion. In the case of reduction of
aperture size to improve resolution
quality, it becomes necessary to in-
crease the light falling on the dis-
sector cathode by a proportional
amount (proportional to area of
apertures) in order to maintain a
suitable signal-to-noise ratio. Con-
trast quality is superior to that
achieved in storage-tube systems,
and Gamma control may be provid-
ed if desired.

Rotating Refraction Prism

The continuous projector®, where
the compensation for the film mo-
tion is effected by means of a ro-
tating polygonal refraction prism, is
based on the optical principle that
a light ray penetrating a tilted plane
parallel glass plate is displaced in
a certain manner. The displacement
is dependent upon the refraction in-
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dex of the glass, the angle of inci-
dence of the light ray, and the
thickness of the glass plate. This
is shown in Fig. 2.

In mathematical form the rela-
tionship between the different fac-
tors is represented as follows:

b=2sinf{a-p)
o= 4 cos P

.. Dsin(e-g)
: cos

b= Dsina| |- Tt
= sina -
n-sindy

which gives b as a function of D, .
and n. The rate of change of b with
respect to « is given by:

cos 2a cos? o sina
(n?=sinZa)?  (nl-sin2y)¥/2

= D{sinn-cosa tanf)

db
—=Djcosa-

da

hs @ — 0 {or for very small o)
L JUT cosa — cos 2a cosa sinls B
de o _:>8 (nZsindg) € 7 (nl-gin<a)d/ -
db !

=D(1-"
du { n)

Let 1/n=A and note that D and
A are constants then:

'ﬂ‘D DA = K
da

and db=Kua so that db is a linear
function of d« and the rate of change
of b varies directly with the rate of
change of « as long as « is compara-
fively small.

Accordingly, the light rays have
to be limited to these small angles
to prevent noticeable optical distor-
tions. This makes the use of a great
number of pairs of plane parallel
faces necessary and prescribeg the
use of long focal projection optics
and condensers. Practically, the
problem was successfully solved for
16 mm and 35 mm films by the use
of 24 sided glass prisms.

The film travel is compensated for
by setting the displacement egual
to the distance from one film frame
line to the next. Fig. 3 shows how
this compensation is accomplished
by the use of a polygonal prism.

It can be seen that the projected
lmage on the screen conforms to
one full frame in one position only
and that this position occurs when
the prism has two parallel faces per-
pendicular to the optical axis. In
any other position the projected
image 1s composed of portions of
two consecutive frames, continu-
ously changing in ratio during the
rotation of the prism. The frame to
frame change is effectively a lap-
dissolve and consequently makes the
use of a shutter unnecessary.

Changes in film length by shrink-
age are of great importance and
must be taken into consideration.
Because the distance between frame
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Fig. 6: (Left) 24 sided glass prism and film

on a common shaft (Right) Photo showing the

lines is reduced by shrinkage, the
calculated size of the prism does
not conform with actual sizes en-
countered from film to film. A lens
system of small power, adjustable
in its position between the film and
the prism, is used to compensate
tor these differences. The adjusting
device is calibrated and numbers
are coordinated to a scale on a built-
in shrinkage gage.

The uniformity of motion of the
film and its synchronization with
prism rotation is of utmost impor-
tance. Any amount of change in the
relation between prism position and
the film will make the image move
vertically on the screen. For this
reason no gear connection 13 used
between the rotating prism and the
film transporting sprocket.

Porro Prisms

The prism and the sprocket en-
gaging the film perforation are
mounted on a common shaft, as
shown in Fig. 6. Reflection of the
light rays from one plane to a paral-
lel one was satisfactorily solved by
use of porro prisms. The type of
porro prism used is also illustrated.

The use of a film gate very close
to the engaging sprocket tooth did
not completely eliminate relative
motion between the film and the
prism even though the sprocket and
prism were coaxially mounted. In
the model® illustrated in Figs. 5,
6, the sprocket itself is used as a
film gate, with material improve-
ment in steadiness. An incandescent
lamp is used as a light source in
this model but in order not to risk
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perioration engaging sprocket are mounted
type of porro prisms used in this equipment

burn-outs during a television per-
formance, the use of an arc-lamp
is recommended.

Because of the fact that the pro-
jected image is composed of portion:
of two consecutive frames, and be-
cause the prism has to follow the
moving film over an extended trav-
el, the film aperture has to be elon-
gated to allow for the illumination
of approximately two frames. This
larger opening of the film gate per-
mits the projection lens to throw
more than one image onto the
screen. The undesirable additional
image portions would cause internal
reflections in the pick-up tube, and
should be prevented. To accomplish
the elimination of these undesirable
images, a real image is produced by
a special projection system, and this
real image is then masked and pro-
jected by a second projection ob-
jective onto the pick-up tube.

The sound reproduction from film
in television needs special care, par-
ticularly if 16 mm film is used.
Standard methods of reproduction
are not adequate because flutter
must be kept to a minimum, and this
can only be accomplished by ar-
rangements similar to those used in
rerecording equipment. Such a de-
sign is utilized in the Telecine pro-
jector with the result that the gquali-
ty of sound reproduction is limited
only by the film recording.

1 This development was an outgrowth of elec-
tron-oplical ressarch at the Bell Telephone
Laboratories by Dr. Oliver.

2The prism projector was suggeslad for Tele
vision Scuanning by Jjohn A. Maurer, 3707
31st St., Long Island Cily, N. Y., in 1839.

¥ This projeciar was manufaciured by Akeley
Camera and Insirument Corp., 175 Varick
St., New York, N. Y
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Broadbanding Ring-Type

Addition of series resonant circuit in coaxial feed-line to counteract off-

frequency antenna reactances increases response from 0.5 to as much as 8 MC

By B. E. PARKER, Chief Engineer, FM Depi.. Gates Radio Co.. Quiney, Il

ECAUSE of their relatively
light weight and low wind re-
sistance, ring or circular type an-
tennas have enjoyed widespread
popularity in FM broadcasting.
Their use is frequently an economi-
cal advantage since often an exist-
ing AM tower can be used as the
supporting structure. Further, the
radiation pattern is basically omni-
directional. :
While this type antenna exhibit
many marked advantages, it does
have one serious disadvantage in
the narrow bandwidth that it af-
fords. A single ring has a band-
width on the order of 0.5 MC as
measured between the two frequen-
cy points at which the VSWR (vol-
tage standing wave ratio} exceeds
1:1.5. It would appear that with
the antenna properly adjusted to
operate at the center frequency this
bandwidth would be considerably
in excess of the reguirements for
FM Broadcasting use. Experience
has shown, however, that because
of factors external to the antenna
this is not necessarily true. For
economic reasons it has become the

Fig. 1:
antenna which
characteristic at its

Simplified diagram of shuntded
exhibits an anti-resonant
resonant frequency
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practice of industry to resonate the
antenna to the center operating fre-
guency by means of variable circu-
lar capacitor plates located at the
cpen high impedance ends of the
ring. The capacitor plates, of course,
can be pre-tuned and set at the fac-
tory to a given operating frequency.
Since the spacing of the capacitor
tuning plates is critical to within
1/16-in., handling in shipping, re-
assembling, and mounting can eas-
ily disturb the tuning. The ring
resonant frequency can also be dis-
turbed by the structure on which
the antenna is mounted through
mutual inductances and capacitance.
Rain collecting on the tuning ca-
pacitor plates serves to detune the
ring due to effective change in spa-
cing and/or change in dielectric
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Fig. 2: Frequency-reactance characteristics
of a series resonant circuil (dotted line)
and a half-wave dipole antenna {solid line)

constant, and ice and sleet are even
more detrimental.

Detuning, for any of the reasons
listed above, results in standing
waves con the transmission line, and
the attendant evils of SWR ratios
are well known now in the FM
broadcasting industry. While the use
of de-icers and heaters to reduce
detrimental climatic effects is help-
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ful, it has not proved to be a com-
plete solution to the problem, and
operational experience with FM sta-
tions employing heavier broadband
antennas indicated conclusively that
bandwidth should be materially in-
creased.

Developmental work was directed
at obtaining a small light weight
unit in order to meet the needs of

Ll

Fig. 3: Small ceramic capacitor and induc-
tive length of feed-wire (C.. L.) comprise
geries resonant circuit connected io antenna

the many low powered FM stations,
and also, because of the new 10
watt campus FM stations, an Iin-
expensive and uncomplicated de-
sign was dictated. The antenna in
Fig. 5 is the final development and
rroves to have the simple mechani-
cal properties of the ring antennas
and the electrical characteristics of
the heavier broadband type FM an-
fennas.

Method of Increasing Bandwidth

While the feedpoint resistance of
a halfwave antenna does increase
materially as the freguency is in-
creased, the bandwidth (between
the 1: 1.5 VSWR points) is largely
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M Antennas

dependant on the reactive compo-
nent of the impedance. By elimina-
ting or counter-acting this reactance
it is possible to effect a large in-
crease in bandwidth. This was the
procedure followed in the design of
the FM-11 antenna and its increase
in bandwidth Is approximately 12
times that of an uncompensated
halfwave dipole.

A shunt fed antenna exhibits the
properties of an anti-resonant cir-
cuit at the resonant frequency and
may be represented in a simplified
form as shown in Fig. 1. Point A
is the midpoint of the dipole and
point B represents a 1.5 ohm tap
with respect to point A. As the fre-
quency is varied around the reso-
nant frequency of the dipole or ring,
reactance will be present at point B
as illustrated in Fig. 2. This is es-
sentially the same as the familiar
parallel resonant circuit reactance
curve.

Since a series resonant circuit ex-
hibits a reactance curve (Fig. 2—
dotted) of opposite nature, this
characleristic may be used advan-
tageously in counteracting the re-
actance presented by the anti-reso-
nance of the dipole or ring antenna.

At VHFE the inductance present
in even a short length of wire may
become appreciable. This induc-
tance, present in the length of feed
wire between the 51.5 ohm point
cn the antenna and the coax con-
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Fig. 4: Standing wave ratio curve at 88 MC

nection, is series resonated by means
ot a small ceramic capacitor. Repre-
sented in simplified form, the added
series resonant circuit appears be-
tween points B and C in Fig. 3.

As the frequency is increased the
capacitive reactance at point B will
be counteracted by an opposite in-
ductive reactance presented by the
series resonant circuit. Consequent-
ly, at the termination point of the
coax (point C) the load will still
appear resistive as the reactance of
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Fig. 5: Photographs show physical appearance of FM-11 ring type antenna.

the anti-resonant circuit and the
eries resonant circuit tends to can-
cel.

Results Obtained in Practice

In applying the above principles
it was found that a simple ring
has a bandwidth of 0.5 MC could
be increased to between 6 and 8
MC. Fig. 4 shows the measured
bandwidth of a typical production
antenna centered at 88 MC.

Due to the wide bandwidth,
tuning or adjustment is notl required
at either the factory or upon in-
slallation in the field! For the same
reason de-icing equipment is un-
necessary. The lightning hazard is
reduced because the antenna can
be effectively grounded through the
mounting clamp.

The measured radiated pattern is
essentially omnidirectional as illus-
trated in Fig. 6. In most installations
the additional gain provided by the
bulge in the pattern may be used
advantageously to provide a higher
signal strength over a high noise
“downtown” area. This is especially
of value to low power FM stations.

Gain, as for all types of antennas,
1¢ dependent on the number of bays
for a given height in spacing. A
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Besides its
broad-band response, antenna features simplicity, light weight, freedom frem adjustment

single ring has a power gain of
0.8. The impedance at the feed
point was chosen as 51.5 ochms to
match the impedance of coaxial
cable types most often used at
these frequencies. The same prin-
ciples as discussed above can be ap-
plied to TV antennas since wide
bandwidth is essential for these
services also. In fact, one model
tested at 96 MC showed a bandwidth
in excess of § MC.

Fig. 6: Radiation pattern of FM-11 antenna

]
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Television Photometry

A method for obtaining direct and precise light measurements for television studios

N the study of television lighting
problems and the special effect

of background projection, it has
been necessary to re-examine thor-
oughly the basic concepts upon
which the science of light measure-
ment is based. Photometry involves
a specialized set of quantities de-
fining that portion of the electro-
magnetic spectrum which is visible
to the human eye. It must therefore
be remembered that the classical
basis of photometry is the subjec-
tive effect of a radiation lying
roughly in the 400 to 720 milli-
micron band on the eye. It is this
latter statement which has led to
such a divided opinion as to pre-
cisely what a given measurement
indicates. To date, no practical or
satisfactory means has been devel-
oped to measure the purely subjec-
tive case of sensation. The stimulus,
however, may be directly and ac-
curately evaluated and through ex-
perience, comparison, and statistical
analysis be translated into a usable
prediction of sensation.

For a given light stimulus, the
response of the eye will vary with
the viewer and will be practically
undefinable. An image orthicon
camera chain, on the other hand,
can produce a measurable and in-
variable response with a fixed
source of light. In addition, the
spectral sensitivity of the television
system will not be the same as that
of the eye. These are well known
facts, yet the measurement of stu-
dio lighting has been made with
instruments not compensated for
the system on hand. The use of the
human eye as an intermediate com-
paritor interposes an arbitrary and
perhaps inaccurate standard of ref-
erence. Although the eye cannot act
in any sense as a light measuring
aevice, it can, when properly
irained, be a fair judge in compar-
ing luminosities. Thus, an illumi-
nometer of the Macbeth type may
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Fig. 2: Typical spectral response curve
of the 2P23 type Image Crthicon tube

be used in determining the lumi-
nosity of a light source or the illu-
minance of an irradiated surface.
There are two serious drawbacks,
however, being:

1. Should the spectral composi-
tion of the light being compared
differ from the reference, the pos-
sible measurement error may be-
come prohibitive.

2. The eye cannot judge that part
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of the spectrum which lies without
the visible region, but which may
be contained within an image orthi-
con’s spectral response curve.
Insofar as the first point is con-
cerned, filters may be of help but
generally serve to further compli-
cate the measurement procedure.
Obviously, it is advantageous to
make a direct physical measurement
based on the spectral response curve
of the desired reference, in this
case an image orthicon.

Factors Affecting Quality

If now the image created by a
film projected on a translucent
screen is added to the lighting con-
sideration, it becomes increasingly
important to evaluate the overall
situation objectively with regard to
the two important transducers in
the system, film and camera chain.
Before proceeding further, it will be
useful to review some of the more
important factors which may affect
the quality of the background pro-
jection. Briefly, these are:

(a) Highlight luminance of the
screen

(b) Range of luminance of the
screen.

(c) Gradation of luminance, or
gamma, of the screen

(d)y Ambient illuminance

(e) Directivity of the translucent
screen

(f) Flicker and synchronization

when dealing with moving
pictures.

Note the use of the word lumi-
nance instead of brightness to avoid
confusion between the objective
measurable concept and the subjec-
tive sensation in the human observ-
er. Brightness will be applied only
to the latter meaning. For a wvalid
prediction of how the first four
points mentioned above will affect
an image orthicon, it is first neces-
sary to develop a theoretical foun-
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and Optical background

By RUDOLPH L. KUEHN, Development Engineer, National Broadcasiing Co., Inc., RCA Building, New York City

dation, and then devise a simple and
rugged means of making measure-
iments under operating conditions.
1t 15 possible to use the same analy-
sis which has been applied to pho-
tometry and radiometry to establish
a method of videophotometry. In-
stead of the standard luminosity or
visibility curve as a reference, a
new basis utilizing the spectral re-
sponse curve of the pick-up system
ig used. In a studio application of
perhaps threec or four cameras on
one program, all the pick-ups would
necessarily be required to have sim-
ilar spectral sensitivity characteris-
tics for any common denominator
of measurement.

Consider now a typical spectral
curve of the 2P23 image orthicon. If
the response is considered as unity
or 100¢% at the peak of a curve, the
ordinates of which are a function of
wavelength, and if all other re-
sponses are evaluated with reference
to this peak, then the result may be
seen in Fig. 2. Thus, for equal values
¢f luminous flux, a relative distribu-
tion is obtained with greatest re-
sponse at approximately 420 milli-
microns. This function is very simi-
lar to the visibility or standard lu-
minosity function y (i) except for
its position and width on the lateral
axis, and can therefore be used as
a basis of measurement. Using now
the concepts of radiation, from the
nature of the above curve it can be
said that R, = (H./H,)R, where
R, is the response at a wavelength
43 R, = response at 420 millimicrons
{unity or 1009%); H, = irradiance
in walts/em® at A=420 millimicrons;
H,=irradiance in watts/cm®* at 1 =),.
It is now necessary to assume a
standard which would specify the
luminous flux equivalent to one watt
of monochromatic radiant flux of
} =420 millimicrons. Call this o lu-
mens. For a line spectrum the illu-
minance is:

E = o2 R;H; 'lumens/on?

being the summation of the illumi-
nance of n lines at wavelength i.
To obtain the result for a continu-
ous spectrum it is only necessary to
assume the differential element and
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NOTE THAT THOSE CURVES WHICH
SHOW A RAPID DEGLINE IN TRANS-
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Fig. 3: Transmission % wvs. horizontal view-
ing angle for various translucent screens
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Fig. 4: Curves showing the horizontal light
distribution of sample translucent screens

integrate between limits of wave-
length:

= ?;/;Tz ROV H (7)) dn Tumen/om?

The function E is one of the impor-
tant measurable quantities in a pho-
tometric science., It may be applied
to the illumination or illuminance
of a surface as the amount of lumi-
nous flux falling on the surface per
unit area (lumens/cm?®). It may also
be used as a measure of the lumi-
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nous emittance or luminosity (L)
of a source as luminous flux emitted
per unit area (lumens/cm®). A
translucent screen may be viewed as
a luminous source bearing in mind
however its special properties of di-
rectivity, absorption and reflection.

If the irradiation of a surface area
S is uniform, the total radiant flux
falling on it is P = SH watts and
the corresponding quantity in lumi-
nous flux based on the characteristic
R(3) is:

F=SE-= Scu_&)\QR(}\) H(x) dx lumens
i

o F c?/v;\2 P(A) R{r) dn lumens

A

Obviously, it is possible to measure
the radiometric quantity and evalu-
ate it with respect to the proper
spectral response characteristic to
obtain the corresponding photo-
metric value. The ratio of any pho-
tometric quantity to the correspond-
ing radiometric guantity is given
by:

>‘2
f P(A) R(A) dr
. )‘I

K = w}\z_
f}\l P{A) dr

The latter is called the absolute lu-
minosity, or luminous efficiency of
the radiant energy. Strictly speak-
ing it is not an efficiency but an
expression of the relative effective-
ness of a given radiant power in
yvielding luminous flux.

A simple approach exists to one
other useful concept of photometry.
Ii a luminous source is placed at a
distance D from a surface normal to
the flux emanating from the source
and measurements of E are taken
at the surface with varying D, a
curve will be obtained. It will be
found that as D increases, the prod-
uct ED? approaches a constant. Thus,
the limiting value of ED® is used to
define the strength of the source
and is called the luminous intensity
or candle power:

| ymens/watt

1= lim (ED?) candies
D > =
providing E is in lumens per unit
area. From this results the familiar
(Please turn to next page)
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TV PHOTOMETRY

inverse square law, E = I/D* which
is applicable beyond certain dis-
tances from the source depending
upon its size, shape, and the pre-
cision required. An approximate
rule of thumb which may be used
is that the error in using the law
will be less than 1% if D is at least
five times the greatest dimension of
the source. If E is expressed In lu-
mens per sguare foot, then I will
be in terms of foot-candles. This can
also be shown by the analysis of the
radiation from a point source at the
center of a sphere, but this intro-
duces the concept of the non-
existent solid angle which can be
dispensed with at present. By defi-
nition, one foot-candle is the illu-
minance on a surface normal to the
luminous flux at the distance of one
foot. If the surface is not normal to
the source, then the flux falling on
it is reduced by the factor cos 0
where 6 is the angle of deviation
from normal and the inverse square
law becomes: E = (I/D%) cos 6.
Although in certain instances it
will be found advantageous to cali-
brate instruments in terms of in-
tensity units, apparently the more
fundamental measurement is that of
E or L in lumens per unit area.
Retlurning once again to the trans-
lucent screen of background projec-
tion, it becomes exceedingly impor-
tant to treat it as an extended
source. For a given projector, pro-
jector distance, and projector lens,
a plot may be made of the screen’s
luminosity as an extended source. If
the screen is divided into a large
number of unif areas and measure-
ments of 1. are taken normal to
each area, a polar diagram may be
constructed connecting by lines all
like values of L. Such a diagram
would serve as means of evaluating
the performance of the screen
funder the given conditions) for
normal pick-up, and is similar in
appearance to the horizontal radia-
tion patterns of antennas or loud-
speakers. For angles other than nor-
mal, the wvalues on the above
diagram can be multiplied by a loss
factor depending upon a light dis-
tribution curve of the particular
screens. Such distribution curves
have been made and found quite
effective. If a nonselective disper-
sion is assumed for the screen, any
means of measurement may be used
for distribution. The transmission
of the screen, however, and the
spectrum of the projected light can-
not be arbitrarily assumed continu-
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Fig. 5: Simplified diagram of proposed phy-
sical photometer which may be adjusted by
optical filters or by PE cell response to
match a television transfer characleristic

ous and equal. Here, then, is the
necessity of utilizing physical, ob-
jective measuring devices, adjusted
to the R(x) in question.

Of the various radiation sensitive
means which may be used in the
above measurements. two may pos-
sibly be utilized. These are the vac-
vum photocell and the barrier-layer
cell. Both of these are subject to
errors arising from temperature
changes, fatigue, spectral response
curves different from R(}) and de-
viation from the cosine law due to
large included angles. The latter
may be helped by an integrating
sphere or a depolished diffusing
glass. The other errors can be sta-
bilized and compensations may be
introduced. A vacuum photocell
type of photometer with an optical
system and field limiting apertures
is worthy of consideration. Such a
device has been proposed by D. W.
Epstein® of the RCA Princeton Lab-
oratories. For studio use, a calibra-
tion in lumens per square foot or
foot-candles would be required.

When dealing with a moving pic-
ture projector other problems arise
such as synchronization and the
intermittent nature of the light. If
possible, the shutter should be man-
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|
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ANGULAR TRAVEL

Fig. 6: Light outpul vs the angular dis-
placement of a sample shutter (the rise
and decay time periods are disregarded)

rally opened, the luminosity meas-
ured, and the average luminosity
computed. Consider a shutter of the
type shown in Fig. 6.

The average luminous emittance is
then, L.. = Ld/f = (135/180)L =
0.75L. A larger ratio of shutter
opening to shutter travel serves to
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utilize a higher percentage of the
available luminosity, in this case
75¢,. If it is not convenient to
measure L directly, it would be de-
sirable to incorporate into the pro-
posed photometer the ability to
respond to average conditions. Tt
must be realized that all these
measurements are referred to a pro-
jector without film. With the intro-
duction of a film slide or a 16mm
film it becomes necessary to com-
pare the H & D characteristic with
the image orthicon transfer charac-
teristic for proper response. Insofar
as the actual reduction of luminosity
of the screen due to film density is
concerned, actual measurements
may be taken, or computations be
made based on the contrast and
density of the particular film in use.
At this point, however, the operat-
ing conditions should have been es-
tablished on the previous basis, and
final conditions may be set by ob-
servation in the control rooms.

The presence of ambient lighting
tor foreground material presents a
special problem. Needless to say,
spill lighting on the translucent
screen, and shadows falling on it
must be kept to a minimum. Such
measurements or observations are
readily made without a picture on
the screen. It may be well to point
out that an ambient overall spill il-
Jumination on the screen of value
E. lumens/ft* has the following ef-
{ect on contrast: Assumec a contrast
¢ = I,/L, where L, = maximum
luminance of the picture and L. =
minimum luminance of the picture.
By definition (L./1.) > 1, and hence
L, > L.. It follows then (L,+E.)}/
(L. + E.) > 1. The increase to both
parts of the ratio is effectively a
modification by the factor
(L, + E/L)/(L.+ E,/L.): which
may be written:

ES

Boypry o
(I*T[—)/(l Tz)

E, Eg Ey £y
—% <5 and 22y < (1 +2)
However T <L and (I +L1) ( T,

L2
Therefore the factor modifying
1./L. = Cis a fraction less than one,
and the net effect is a reduction in
conirast by the ratio

E E
poe (1 +-2
(g )
Naturally the extent of the reduc-
tion is also a function of the initial
sereen luminances. This reduction
may be quite rapid as a numerical
trial will show. A contrast ratio of
100/1 when receiving an evenly dis-

(Continued on page 50)
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eversible Beam
V Receiving Antenna

T 80
e
L
[ Fig. 2:
a ;
1Y Fig. 3:
@ TO SET tween
down
HE features of this antenna
were first disclosed at the

September 20, 1948 FCC Engineer-
ing Conference on television and
later’ became the topic of a paper
at the IRE convention, New York
City, in March 1949. Developed at
the RCA Princeton laboratories,
and currently known as the “Wood-
ward'™® antenna, it provides a uni-
form gain of about two over all 12
channels without switching, and ob-
tains a figure-8 pattern with one
lobe 20 times the other. The pattern
can be reversed by the simple throw
of a switch at the receiver. This
antenna 1s reasonably easy to manu-
facture and it is understood that
some companies will soon be retail-
ing them for about $25.00.

Because many of our readers
have expressed keen interest in this
development, Tele-Tech presents
herewith a step by step sequence
that describes tbe construction of
such an array.

Step 1. Take a simple dipole, cut
for, say Channel 2. At a distance
from its center equal to the length
of a dipole for say, channel 10, at-
tach V-shaped arms making an
angle of 45° with the dipole. These
form an electrical discontinuity, and
as a result the high band {(Chs.
7-13) frequencies tend not to flow
beyond these points. The result is a
simple ALL-CHANNEL dipole il-
lustrated in Fig. 1.
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Fig. 1: Simple all channel dipole

Stacked dipole connection

Ilustrates connections be-
dipoles and attachment of
leads at the mid-points

Step 2. Stack two such dipoles,
one above the other, on an anten-
na mast. Space them by a distance
approximately equal to their overall
length and connect them in parallel
using standard 300-ohim lead-in
wire. Down-lead (Fig. 2) No. 1 is
taken from mid-point of this con-
nector.

Step 3. Construct a second unit,
as described in STEP 2 and mount
it horizontally in the center of the
STEP 2 unit, which we will con-
sider as mounted vertically in the
plane of the antenna mast. The re-
sult is best wvisualized from a per-
spective as in Fig. 3. The latter il-
lustration shows that the connec-
tions between the borizontal dipoles
are transposed once. No. 2 down-
lead to the receiver is taken from
this unit.

B80TH DOWN-LEADS FROM CENTER OF ANTENNA
TO DiPLEXER ARE OF EQUAL LENGTH.
OPEN TRANSMISSION LiNE (300 0HMS )15 USED FOR ALL
CONNECTIONS, SUPPORTED ON STANDOFF INSULATORS .
#i #2

300 Ohms /2 W.Carbon

TO RECEIVER

PHASE

REVERS-
ING

SWITCH

EXTRA M4 LINE 377

[

Fig. 4: Diplexer circuit used af receiver
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Step 4. At the receiver, a sort of

“resistance diplexer” is employed
to keep the standing wavce ratio low
and to afford a phasing network for
the receiver connection. The loss of
signal in this is about 109.. Note
the position of a D.P.D.T. switch
(ordinary H & H toggle) used for
reversing the phase of the signal
from one down-lead. The directivity
of the array is reversed in this way.
These connections are shown in Fig.
4.

The diplexer is made of the prop-
er lengths of the same open irans-
mission line {300 ohm) that is used
for the down-leads. This line is
wound back and forth on a suitable
frame, mounted at the back of the
television cabinet. If the receiving
location is such that all stations are
in one direction only, the rear pat-
tern lobe will never be required
and the reversing switch can be
eliminated. The diplexer then can be
mounted near the dipoles so that
only a single down-lead is required.

To those who have added a re-
flector to the usual dipole to sup-
press interference from the rear and
still find the interference annoying,
the RCA antenna should yield a
very worth-while improvement.

' Trends in Televisien and Radio Receiver De-
sign, R. R. Batcher, Tele-Tech Jan. 1949, p 22

“Raversible Beam Antenna for 12 Channel
Television Receptian, . M. Woodward Jr.,
RCA Review, Vol. 10, No. 2, June 1949, Pages
224-240
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mointenonce check lists, sched-
ules, inventory forms.
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tortion runs on off shudio equip-
ment, thoreugh shake-down of oll
occessory studie items.
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Application for station license
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You can't solve the human

HE technical problems of broad-

cast-station construction have
long since been worked out, and
are common knowledge among en-
gineers.

Too often, however, the equally
important non-technical facfors are
ignored by the broadcast engineer.
Accustomed, as he is, to smooth
efficiency, split-second timing, and
the other stable characteristics of
an established station, when he
finds himself in the dynamic en-
vironment of construction, he is
often lost.

An experienced chief engineer,
returned from war service to build
his second station, affer three
months of frustrating struggle and
little progress, was referring to
everyone connected with the job as
“those d civilians.” His engi-
neering ability was above question,
but the everyday headaches and
imponderables had him licked, at
that moment,

The variety of factors peculiar to
the broadcasting industry today,
and the tremendous number of con-
struction permits being granted by
the Federal Communications Com-
mission, make an evaluation of
these influences more important
than ever, Until very recently, men
with actual construction experience
were a small minority. As a conse-
gquence the tendency has been to
approach station construction with
only the technical aspects in mind.
Ignorance of the less concrete ele-
ments involved has resulted in
delay, and loss of money.

The first situation with which the
chief engineer of a station under
construction has to deal is the terrif-
ic pressure brought to bear by the
station owner. The management is
understandably anxious tG get on
the air, and often cannot understand
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equation with a slide rule

why the station cannot begin opera-
tions immediately upon the arrival
of the basic components. In extreme
cases, this can be a source of irrita-
tion to all concerned, and should be
dealt with carefully. Otherwise, de-
struction of the confidence of the
management in the ability of the
engineer can bring about disastrous
results.

Results of Hasty Construction

One engineer, confronted with
this situation, solved it neatly by
telling his employer that he could
put him on the air within forty-
eight hours, but couldn’'t guarantee
how long he would stay on. Even
more dangerous, however, is the
tendency on the part of the techni-
cal personnel, in the rush to com-
plete the job, to slight attention to
sound constructional practices. An
instance of this took place in a sta-
tion which was so hastily assembled
that the microphone, control, and
power circuits were left indiscrimi-
nately tangled on the floor, not
even cabled, let alone in conduit.
Here, the owners were delighted
with the rapidity with which the
station went on the air, but the
abruptness with which it later went
off, was a recurring embarrassment.
Added to this was a wondrous as-
sortment of clicks, pops, howls, and
hum, intermingled with the pro-
gram material. That is an extreme
example, of course, but the tempta-
tion to put off necessary tasks until
“after we're on the air” can resuit
in serious trouble.

The tremendous demand on the
manufacturers for broadcast equip-
ment introduces another problem
directly affecting the time consumed
in building. This can be particular-
ly serious in installations involving


www.americanradiohistory.com

Building a Broadeast Station

the use of custom-built eguipment,
such as the phasing networks re-
quired for directional arrays. After
the specifications have been sent to
the manufacturer, a tactful, con-
stant follow-up of the progress of
its production is essential. Stand-
ard equipment is more readily ob-
tainable, although the same condi-
tions apply, and it is wise to remind
the manufacturer continuously of
the necessity for speed in the de-
livery of equipment. In no case can
it arrive too soon, and the ideal
situation would be one in which
all of the components are on the
scene, in storage, before the actual
construction begins. Short of this
impossible ideal, the best one can
hope for is that the units will arrive
in reascnably logical sequence, and
that the supplier can be persuaded
to cooperate. The reasons for this
are obvious, and an intelligent
adaptation of the construction
schedule to the changing delivery
dates of items of equipment, can
make a great difference in the time
required to do the job. The sequence
is important.

Weather Conditions Important

For example, all out-door work
can only be performed under good
weather conditions, and depending
upon the time of the year, and the
climate, delay in the arrival of the
coaxial cable, or wire for the radi-
als has often resulted in the post-
ponement of broadcasting for weeks
or more. Such obvious details as
the condition of the soil, prior to
plowing in the ground system, can
change overnight, to the detriment
of the finished job. A good rule of
thumb, in this respect, is to con-
centrate on work that has to be
done outdoors, whenever availabil-
ity of material and the weather
make it possible. For these reasons,
and an infinity of other wvariables,
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Wrong Number!

Inadequate fore-warning of the
phone company resuvffed in a
humorous incident ouf West not
long ago. A regional station was
in the middle of its program tests,
when the music was over-ridden by
a loud frying noise, coming from
the studio-transmitier line. This was
followed by ad-lib conversation be-
tween two telephone company em-
ployees;

“Hey, Mac, you got the wrong—
loopt”

“ew=— . | can't help it The
Strauss waltz in the background did
littfe to sooth the nerves of station
and company officials.

it 1s never wise to be committed to
a final opening date until equip-
ment tests are actually under way.

Close coordination of the activi-
ties of all the contractors taking
part in the construction is impera-
tive. Even where the architect and
the contractors are thoroughly com-
petent, there is bound to be confu-
sion, due to lack of familiarity with
the broadcaster’s problems. Conduit
runs should be worked out with
extreme care, and reconciled with
structural detfails not shown on
many blueprints. Simple “boners’”
on the part of the architect should
be guarded against, such as studio
doors opening into busy corridors,
without benefit of a sound lock.
(This has actually happened, un-
believable though it may be.) The
placement of air-conditioning ducts,
the installation of the heating sys-
tem, and the lighting must be
studied closely, with broadcasting
problems in mind, otherwise ex-
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tremely unfortunate operating con-
ditions can result. A classic example
exists in one station where the
beautiful, modernistic transmitter
building depends upon panels of
glass brick for its source of day-
light. No old-fashioned windows
were considered necessary. Little
ventilation was provided for, and
the men who have to stand watch
over the multi-kilowatt transmitter
find it quite uncomfortable in sum-
mer weather, not to mention the
danger of sericusly over-heating the
equipment.

Studio Design Problems

Studio design, particularly with
respect to acoustical treatment, is
another special problem. Normally,
a good architect will take care of
this, but the engineer should assure
himself to the best of his ability
that this situation 1s being dealt
with intelligently. The serious study
of room acoustics is a field beyond
the ken of most broadcast engi-
neers, and even the experts have
been known to slip.

Recently, a metropolitan network
station staff called in the best brains
they could find, to build a new main
studio. Upon completion, the unan-
imous opinion was that it was far
too “dead”. In another case, a small
local station was sent elaborate
plans for the treatment of its stu-
dios, only to find that molded ply-
wood polycylindrical diffusers and
the other treatments recommended,
were all far too expensive to under-
take. The owner, having nobody to
consult, and being uninformed, was
on the point of abandoning his
half-completed station. Fortunately,
when his engineer joined the organ-
ization shortly afterward, he was
able to re-work the acoustical
treatment along more economical
lines, using more ordinary materi-

(Continued on page 59)
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Tape Characteristics for

Careful control of variables during manufacture; proper operational, storage,
and handiing technics govern in cobtaining uniform high quality recordings

By REYNOLDS MARCHANT, Development Engineer, Minnesota Mining & Manufuactur-
ing Co.. 900 Fauquier Ave., Suimt Paul 6. Minn.

N any measurement of the char-
acteristics of magnetic materials,
a hysteresis loop is perhaps the most
universally used parameter. Instru-
ments have been developed which

Hysteresis loops for high (above) and low
(below) coercive force magnetic tapes can
be automatically plotted on CR oscilloscope

Commercial magnetic tape recorder for home
use. This machine (Revere) records two sepa-
rate tracks on %-in. tape and with «
playing speed of 3%-in/se¢ permils one
hour of recording on a 5-in. reel of tape
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will automatically trace, on a cath-
ode ray oscilloscope, the hysteresis
loop for a sample of ferro-magnetic
material. Further improvements of
this equipment have been made
which permit = testing relatively
small quantities of magnetic materi-
al, such as are normally found on
standard Y4-in. wide magnetic tapes.
Such instrutnents make it possible
to quickly measure the two funda-
mental properties of the magnetic
malerial — coercive force and re-
manence,

Both coercive force and reman-
ence must be held to specific pro-
duction tolerances in order to insure
consistent performance of the tape
in a recording system. Since the
coercive force is, to some degree, a
measure of the tape’s ability to re-
tain a given magnetic flux, it bears
a direct relation to the magnetizing
force required to record or erase a
signal. Magnetic tapes having very
high ccercive forces require large
amounts of bias and erase current,

which in turn introduces problems
of heat dissipation in the erase head.
Coercive force is also related, in a
complex fashion, to the apparent
frequency response of the recording
system at different audic frequen-
cies., It directly relates to the wave
length of the recorded signal on the
tape, and therefore is a factor which
the recording equipment manufac-
turer must consider in determining
the maximum frequency response of
his equipment for a given tape
speed. In general, higher coercive
force materials mayv be recorded
with less pre or post equalization
of high frequencies to obtain an
overall flat frequency response. It
is therefore apparent that the co-
ercive force should be some median
value which is high enough to give
satisfactory output at the high audio
frequencies without posing prob-
lems of erasure.

The German Megnetophone re-
corders operated at a basic tape
speed of 77 centimeters or 30 in./sec.

Loop testing equipment for measuring the output and frequency response of tape samples

www americanradiohistorv com
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Audio (uality

and had a frequency response flat to
about 10 KC. The shortest wave
length of the recorded signal was
therefor .003~in. and tapes having
fairly low coercive force in the re-
gion of 75 to 125 oersteds were
capable of giving satisfactory per-
formance. Similar tapes have been
manufactured and wused in this
country.

It has been determined that such
tape is not satisfactory for use with
equipment meeting the present NAB
standard of essentially flat response
from 50 to 15,000 cps at a tape speed
of 15 in./sec. For this application.
magnetic tape having a coercive
force of from 225 to 250 cersteds is
most desirable, and a commercial
tape having a coercive force of ap-
proximately 240 oersteds is being
produced in considerable quantities
tor broadcast and professional use.
It is obvious that recording at a 15
in./sec. tape speed has considerable
advantage both economically and
{rom the standpoint of tape storage.
For home recording equipment,
where economy dictates the lowest
possible tape speed, tapes having a
coercive force in the range from 300
to 350 ocrsteds have been used In
systems operating at a tape speed
as low as 3.75 in./sec. Such ma-
chines, operated on a dual! track
basis, are capable of recording one
full hour on a 5-in. reel of tape
with reasonable fidelity.

Remanence is a measure of the
amount of magnetic flux left on the
tape by a given recording signal. As
a tape property, the value of re-
manence should be as high as pos-
sible consistent with low distortion,
since greater remanence means
more signal and therefor a better
ratio of signal to system noise. For
tape of a given coercive force, the
remanence and the thickness of the
coated magnetic layer are also re-
lated to the relative signal output at
high and low audio frequencies,
Quality contrel by one tape manu-
facturer utilizes a routine test pro-
cedure whereby the output at 500
cps is compared with that at 5000
cps at a tape speed of 7.5 in./sec.
The absolute value of output at 500
cps is also used as a measure of the
variation in output from lot to lot
of tape. Control of the remanence
value within established limits is
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Professional tape recorder {Ampex), using low coercive force tape, operates at 30 in/sec

necessary in order to avoid prob-
lems of changing level when two
lots of tape are spliced into the same
reel.

It should also be borne in mind
that the problem of differences in
recording level are problems of ma-
chine design, as well as tape design.
If tapes recorded on several differ-
ent machines are spliced together
to make up a program, changes in
level of the recorded signal may be
expected unless all machines im-
press the same signal on the tape
with the same VU meter reading. It
is probable that machines made by
the same manufacturer will record
al the same level, but it is quite
possible that tapes made on different
machines will not be properly re-
lated to each other.

To Standardize Characteristics

A concerted effort is being made
by the members of the NAB Mag-
netic Tape Committee to standard-
ize the play-back characteristics of
various commercial machines. Un-
doubtedly a standard recording lev-
¢l will be adopted. Preliminary re-
ports indicate that several different
machine manufacturers, all using
the same type of magnetic tape, are
already in very close agreement in
play-back characteristics.

The dispersion character of the
magnetic material on the coated
tape and uniformity of particle size
both affect the residual noise left on
the tape in the recording process.
Proper control of these factors as-
sures a background noise from the
tape which is comparable with the
general system noise in a well de-
signed play-back amplifier system.
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The surface of the magnetic coating
must be smooth and flat so that in-
timate contact of the tape with the
head is maintained at all times. Ir-
regularities of the tape surface
would tend to change the spacing of
the head gap from the tape with a
resulting amplitude flutter of the
higher frequency components. Since
in most recording equipment the re-
cording and playback heads are
c¢ylindrical in shape, reliance is
placed on tension of the tape to
maintain contact with the head. It
is important therefor, that the tape
tension be carefully controlled so
that uniform contact with the mag-
netic head is assured. Rapidly fluc-
tuating tape tensions will produce
not only objectionable amplitude
modulation, but very serious fre-
guency modulation of the recorded
signal. Some average tension vari-
ation from beginning to end of a
reel of tape is acceplable since good
head conformity can be obtained
over a 2 to 1 iension range.

The physical properties of a mag-
netic tape are also of considerable
importance to the bchavior of the
recording system. Most of the mag-
netic tapes produced and used today
are composed of a coating of the
magnetizable material on a stable,
non - metallic backing. Backings
commercially used are made of or-
ganic materials and may be of a
fibrous type such as paper or of a
continuous film type, a typical ex-
ample of which is cellulose acetate
film. An ideal backing would be
one which had infinitesimal thick-
ness and an infinite modulus of
elasticity. Such an ideal backing

(Please turn to next page)
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TAPE CHARACTERISTICS

would then have no stretch, but at
the same time have a high degree
of flexibility.

Since we must obviously deal
with practical materials and since
performance must be balanced
against cost, for a commercial prod-
uct, certain compromises with an
ideal backing must be made. In this
country the choice of cellulose ace-
tate as a backing material appears
guite logical and such material is
used in the commercial production
of magnetic tape for broadcast and
professional work. Cellulose acetate
has long been used as the “safety”
base material for home movie film
where its aging properties and its
stability under varying conditions
of temperature and humidity have
been thoroughly evaluated. Since its
performance has been studied over
a period of years and since it has
reasonable mechanical strength in
the thickness desired for magnetic
tape, 1t has found wide acceptance.
Because magnetic tape must be sub-
jected to a certain amount of ten-
sion during the recording operation,
it must necessarily experience a
certain degree of elongation. If this
elongation is constant in the record-
ing and play-back operations, the
recorded signal will be reproduced
without alteration with respect to
time. Variations in tape thickness
would cause corresponding wvaria-
tions in elongation of the tape at a
given tension, and while such tape
might give consistent performance

(Continued)

when recorded and played on the
same machine, recordings made on
a machine of one type and played
back on a machine of different type
would be subject to appreciable
frequency modulation due to the
changing elongation.

Tension of Tape

On most recording machines, the
tape is dragged across several sta-
tionary surfaces including the erase,
record and play-back heads. Because
of this treatment, the coefficient of
friction between the tape and the
stationary surfaces should be rea-
sonably low. If such is not the case,
the tape will not have a uniform
tension throughout its path of travel
to the capstan as the tension will
build up from friction peint to fric-
tion point. An appreciable increase
in tension may be produced by the
time the tape reaches the play-back
head (usually the last element in the
head line-up) and this tension will
cause the play-back head to wear
at a rapid rate. A high degree of
friction also results in a certain
amount of chatter of the tape pass-
ing over the head. The chatter be-
comes audible, in some cases, as a
squeal which may appear both as
mechanical noise and as a modula-
tion of the signal on the tape. This
type of modulation can become very
objectionable and can ruin an other-
wise satisfactory recording. For this
reason, the coefficient of {friction

Sample of magnetic tape being checked on Scott inclined plane tensile tesler which
aulomatically plots a curve of slhress vs strain and accurately records breaking point
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should be held to as low a value as
is possible consistent with adequate
traction at the capstan. Satisfactory
tape should have no appreciable
tendency to stick to itself when
wound up in a tight roll. Tentative
NAB standards have been set up
for this and other mechanical pro-
perties.

Referring again to the recording
equipment as a part of the entire
system, it must be recognized that
the recorder design should be cor-
related with the mechanical proper-
ties of the tape. Recording equip-~
ment designed to permit rapid for-
ward or rewind motion of the tape
should be capable of accelerating to
a running speed or breaking the
reels to a quick stop without sub-
jecting the tape to momentary
stresses of high wvalue, since such
stresses may produce elongation of
a permanent nature. Rewinding of
plastic back magnetic tape is pre-
ferably done at constant torque so
that the tape tension decreases as
the reel becomes larger, however,
some compromise between constant
torgque and constant tension will
usually give satisfactory vesults.
Most of the tape recorder manufac-
turers, making equipment for broad-
cast station use, have designed mech-
anisms to drive the tape at either the
standard NAB speed of 15 in./sec. or
the secondary speed of 7.5 in./sec.
permitting flexibility of operation
and maximum economy in use of
tape. The NAB Magnetic Tape Com-
mittee has recently recommended
use of a standard hub for magnetic
tape reels. Tape would be supplied
by the manufacturer on this stan-
dard hub and suitable flange, or
flanges, can be attached to permit
use of the tape on any professional
recording equipment. Tape made on
one recorder can thus be readily
adapted to use on another type of
machine. The Commiftee is pres-
ently engaged in further standard-
ization work of this nature with
the object of recommending use of
a single standard flange type which
would fit any recorder.

On a magnetic recorder, the play-
back head must be very carefully
aligned with the magnetic image
produced by the record head in
order to insure proper reproduction.
The recorded magnetic image on
the tape must also be oriented ex-
actly perpendicular to the direction
of tape travel if tapes are to be in-
terchangeably recorded and played
on different machines. A small de-
gree of misalignment of the play-
back head with the recorded signal
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will cause a serious reduction in
output at the higher frequencies.
Recorders are usually furnished by
the manufacturer with the record
and play-back heads properly
aligned, both with respect to each
other and with respect to the tape
travel. Provision is made, however,
on all machines for adjustment of
the heads in the field.

A large tape manufacturer has
made available to the trade a stand-
ard head alignment tape which will
enable adjustment of the heads to
be made to within *=1% minutes
of arc at a wave length of .001-in.
which corresponds to 15 KC at 15
in./sec. A head misalignment of 10
minutes of arc will cause a 6DB
reduction in output at the 15 KC
point. This effect is less serious at
lower frequencies amounting to
about 4 DB at 10 KC under the
above conditions.

It is recommended that regular
checks using a standard head align-
ment tape be made as part of the
station routine checking procedure.
It is particularly important that
portable equipment be checked in
this manner. All of the professional
recorders produced in this country
are driven by synchronous motors
s0 that the speed of the tape should
be independent of line voltage fluc-
tuations. If, however, the 1ecorder
has been designed to use the full
rated power of the drive motor at
rated voltage, serious speed wvaria-
tions may occur at lower line vol-
tages since some types of syn-
chronous motors may then lose
synchronism and run as straight
induction motors.

Effects of Voltage Variations

Large wvariations in line voltage
may have even more serious effects
on the performance on the rest of
the system. Optimum recorder de-
sign utilizes voltage regulator tubes
fo stabilize the voltage supply to
the amplifier and bias oscillator
tubes. Such regulator tubes usually
have a fairly critical regulating
range and abnormally low line vol-
tages will often result in their loss
of control and a serious reduction
in supply voltage to the bias oscil-
lator. Line voltages varying from
95 to 125 volts are commonly en-
countered and can produce a bias
current change greater than 2 to 1.
A bias change of this magnitude
can produce a serious alteration in
high frequency response and may
have a marked influence on the
amount of harmonic distortion pro-
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Checking for prorer tape iemsion from stock spool by the use of a small spring scale

duced. In studio work it is recom-
mended that an adjustable voltage
transformer be used to correct nor-
mally high or low line voltages to
the value recommended by the re-
cording equipment manufacturer.
For use in the field, an adjustable
voltage source such as a Variac,
together with a suitable meter will
insure against loss of quality due
to line voltage abnormalties.
Recorders which employ slipping
friction clutches to control the tape
tension are subject to variations in
performance due to wear or con-
tamination of the friction surfaces.
Satisfactory checks of such equip-
ment can usually be made with a
small spring scale which can be
tied to the free end of tape on a
full tape reel. A suitable spring
scale having a maximum capacity
of 16-0z. can be obtained from a
scientific equipment supplier at

Magnified section of the magnetic track recorded on a tape sample.

nominal cost. In use, the reel can
be placed on a friction driven
winder spindle and the stalled ten-
sion thus measured. Tape can be
pulled off the reel at a slow rate
by means of the spring scale when
the reel is placed on a stationary
unwind spindle. Data on the proper
tape tensions can be obtained from
the machine manufacturer.

Wear on both the record and
play-back heads may be expected,
although most recorders are de-
signed so that a minimum life of
several hundred hours is obtained.
The effects of wear on a record
head are rather complex. One effect
is to reduce the cross-sectional
area of the magnetic material at
the pole tips so that saturation re-
sults. Such saturation may have two
secondary effects; that of spreading
the recording flux over a wider

(Continued on page 56)

This track, made

visible by the carbonyl iron technic reveals distortion of the laminations of the
recording head., The distemce belween successive lines is approximately 0.001-in.
AT T ARG
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Using "G~ Curves

New fechnic provides for determining dynamic operating characteristics
of vacuum tube circuifs directly and simplifies evaluation of distortion
figures. Application fo various amplifier and oscillator circuits discussed
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Fig. 2: In the 7E7 tube type (pentode) the g. contours appedr to be almost horizonial
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JOR many years the design of
tube circuits has been predomi-
nantly experimental and empirical.
This condition is a result of, first,
lack of adequate methods of simple
and rapid calculations, and, second,
lack of data required to facilitale
satisfactory use of the methods. As
a result, determination of distortion
in amplifiers and choice of the best
means of getting required circuit
characteristics has been blind trial
and error procedures, In addition,
the original study of tube operation
by existing methods requires use of
different approaches for different
types of tubes. Consequently, ihe
study of basic properties is ren-
dered complicated and disordered.
The purpose of this paper is toc pre-
sent a unified approach to the study
of circuits containing non-linear
elements showing properties simi-
lar to vacuum tubes.

Physics of the Tube

Since the radio tube consisis of
a source of electric current and a
series of controlling electrodes or
grids, use is made of Eguation 1
expressing this condition:

n

}p—i%‘! Gny €y ' 05 € e x o n s e s DO (i)

where i, is the plate current incre-
ment; gn; is the transconductance
of grid j at given point; g, is the
plate conductance at given point;
ec; 1s the grid j to cathode potential
increment; and e, is the plate to
cathode potential increment. The
grid-cathode potential increment is
zero for any grid maintained at
cathode alternating potential.
Hence, all such terms in the sum-
mation vanish. Then the expression
carries only the number of terms
representing the variable electrodes.

Although with more than one
grid input, this equation is difficult
to use with large signal conditions,
it will be shown that with a single
variable grid input large signals
offer no difficulty.

For multiple signal grid circuits,
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in Tube Circuit Design

By KEATS 4. PULLEN, Orduance Dept.. Ballastic Research Laboratories, Abderdeen Proving Crounds, Md.

several factors must be considered.
First, with signal grids separated
by screens, as in usual practice, the
maximum available number of
electrons is determined by the first
pair of grids. The second control
grid varies the number of the avail-
able electrons permitted to pene-
trate to the plate. Consequently,
i, = f (e, e etc), and Inter-
modulation terms will be present.
Calculation of this condition in the
structure becomes even more com-
plex than theoretical calculation of
a simple triode. Yet even the triode
solution apparently has only been
approximated.

Derivation of operation eguations
from Egquation 1 requires substitu-
tion of the proper values for e.; and
e,. For the ordinary triode, tetrode,

or pentode amplifier, eq = €., €

=0 (j==1) and e, = —e, = —1,Z..

Substitution and solution gives

Eguation 2:

we WA i2)
|«auZL

I

VA = mﬁk .................. {3)

A - “dn

.............. (4
I-(gmtgn)lkvuuzr_ )

Relations (3) and (4) following a
similar fechnic give amplification
expressions for the cathode follower
and cathode degenerated amplifier.
Note that the grid to cathode volt-
ages in both (3) and (4) differ
from the input voltage.

One interesting observation with
respect to equations 2, 3, and 4 is
that they resemble very closely the
formula for a general amplifier hav-
ing feedback. For this reason, the
£,Zy, term in the denominator might
be called ihe plate degeneration.
Likewise the term (g, -+ g,)Zx IS
the cathode degeneration.

Basic Application Technics

The standard plate characteristics
curves of vacuum tubes as published
carry only constant bias contours.
Since a vacuum tube is operated by
varying potentials about a fixed
point on a curve, rate of change
data are those pertinenti to use. Ex-
amination of the available param-
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Table 1
6J5 Amplitier
R|. = 25,000 ohms k. = 80,000 ohms
Bias Amp Bias Amp Bias Amp Bics Amp
0 176 —6 134 0 207 —6 158
-2 163 -8 1.7 -2 183 —8 153
—4 150 —10 9.7 -4 17.2 =10 143
Table 2
6J5 Degenerated Amplifier
Load Resistance 25,000 ohms 80,000 ohms
Cathode
Resistance 400 1000 1000 2500
Bias Amp Amp Amp Amp
] 13.7 10.3 16.3 12.4
-2 12.8 9.7 4.7 11.4
—4 12.0 9.2 14.0 11.0
—6 1.0 8.6 13.1 104
-8 9.9 7.9 12.8 10.2
—i0 8.3 6.9 1.9 9.2
Table 3
€J5 Cathode Foliower
Re, ehms 1000 2500 5060 10,000 25,000
Bias Amp Amp Amp Amp Amp
¢ 810 850 924 939 947
-2 .800 .882 918 934 .942
—4 783 875 910 927 936
-6 757 .858 .895 917 929
—8 709 .829 .£81 .9058 924
—~10 621 774 .841 873 .907
Table 4
theut
HELaticn [ €

i 2,0 [BUTGRT,S
[
(G +Gs 12,

Gut6pIT, i
4 TSN
‘ e Byt G Ty !

Max muke VA

t TGz,

eters, namely g,, g, and u, shows
each to have variations too large to
be neglected. Simplicity of applica-
tion seems to favor use of g. and
¢, particularly because of their use
in the basic tube current equation
(1)

Since all of these parameters are
functions of at least two variables,
namely e¢; and e,, contours of pa-
rametfer constant magnitude would
seem preferable. A set of curves of
a 6J5 tube prepared in this man-
ner may be seen in Fig. 1. Neither
of the contour sets is horizontal,
although the g, contours are nearly
so. The appearance of the g, curves
on a 7E7 pentode may be seen from
Fig. 2. The plate characteristics
have been omitted for simplicity.

Use of these curves is best seen
from Fig. 1. Two load lines have
been drawn on this set of curves,
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Part One of Two Parts

one representing a plate load of
25,000 ohms and supply of 250 volts,
and the other 80,000 ohms with a
400 volt supply. Values of g, and g,
for successive bias contour intersec-
tions with the load line should be
tabulated. Substitution of these
values in the appropriate operating
equation gives point by point the
voltage amplification of the circuit.
Table 1 shows the results for a 6J5
amplifier, using the load lines of
Fig. 1. For the same load with
cathode degeneration, Table 2 tab-
ulates the amplification data. For
cathode follower use, Table 3 gives
typical data.

Amplification Values

The values of amplification ob-
tained by these formulae represent
the actual amplification at the re-
spective conditions. This is a sharp
contrast from wvalues obtained by
standard technics. The table gives
small signal amplifications at each
successive set of conditions. As a
result, evaluation of distortion and
average amplification 1is simplified.
This follows since distortion is the
result of variation of the computed
small signal amplification.

For single ended stages, the am-
plification is approximately the zero
signal amplification. In this case,
distortion may be shown to be ap-
proximately
A - A
nl - Ai .............. (5}

t z

% distortion = 25

Where A, is the small signal ampli-
fication for maximum positive bias
and A, is for maximum negative
bias.

In the case of push-pull ampli-
fiers, similar conditions apply. The
total amplification here is the aver-
age of the amplifications of cach
tube alone. The average overall
amplification is somewhat less than
the zero signal amplification, and
the distortion is

At -
g distorlion=Ud & 7O e {6)

where A, is the zero signal amplifi-
cations and other factors are as
written above.

(Please turn to next page)
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USE OF “G” CURVES (Continued)

In use of the “G” curve technic
it must be remembered that the
tube is cognizant only of the voltage
difference between its electrodes.
Hence, application of g,, and g, data
must be made on basis of inter-
electrode voltages. The discussions
following will build on the basic
procedures of amplifier design al-
ready mentioned.

The formula for voltage amplifi-
cation has already been given for
this tube. The best design proce-
dure is to work from the grid-
cathode potential. The sum of the
plate and cathode impedances must
be used as load for plotting the load
line. Voltages developed in the plate
circuit compared to cathode cireuit
can be approximated as the ratio of
the plate impedance to the cathode
impedance. In pentodes, if high ac-
curacy is required, the ratio of plate
to total current change must be used,
and also the total effective space gn.
Ordinarily the grid to plate trans-
conductance should be close enough,

From the grid to cathode voltage
values, the effective voltage ampli-

A

Fig. 5: Cathode coupled amplifier circuit
fication to the cathode may be de-
termined. The formulae for these
are

“9. 7
N @)
%1 Zk
. a7 K
va - —— Lk L 8
S T (g 2,08, 1 9,0, @

whera Sy ﬁ?.._

Gt A1t il

Since the desired bias range can
be chosen from these formulae, de-
termination of maximum input and
output signals can be made direct-
ly. This choice will be governed by
the desired limits of distortion.

The prineciples discussed can also
be applied bodily to the cathode fol-
lower. Note should be made that
only the total space transconduct-
ance should be considered when
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using pentode tubes. Another simi-
lar application is the phase splitter.
This circuit should be limited to tri-
ode tubes since gm, 1s not equal to
gn. . In this case Z. = Zr, and the
output consists of two voltages of
equal magnitude and opposite phase.

Cathode Coupled Amplifier
This is a relatively complex ar-

rangement (Fig. 3) requiring con-
siderable care to make certain op-

L

Fig. 4: Grounded grid type amplifier circuit

erating equations are correct. The
exact equations are:

omy 7 (ams * 9pg} Iy {10)

T il
%2 " 12 {any tmz 971 %2 * 222t " T Spalomi op2)]
. 7
v, - (3022 Yom 2y — . ()

(12, (9 amg 0 "G00 * Sp2lt * L2 apy o *gpz)

For application to G curves, the
ratio Eq. 12 is useful], as is the ratio
of grid to cathode voltages on the
two tubes, (13).

ez . (omp ' 9pa) 2y
VAy It I

i - (4 9,52 )0, 2
€ [1*(ona'9p, 0 )2 * 922y * 3p1Bpa &y}

Evaluation of this ratio permits de-
termination of size of increments of
E: for a chosen E.. (E; is bias on
tube 1, E, on tube 2). Use of these
equations with G curve characteris-
tics will permit a complete solution
of the circuit.

In some cases, the following ap-
proximations are valid:

- my Bng B 4t

Vh, e Smpld (1)

2 1 (apy *amg i 2 9221 91 9pa iy

PR (ha L 11..'K S (15)
’ I+ (9m|‘9mz)zk‘ apadi Im Iz AL

Mol A (18)
TN
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Fig. 5: Typical push-pull amplifier circuit

B LUl Im L (7

By 1+ omalatppll  Om2* 3k
Where Z;, is small, terms in g, may
be neglected also.

Grounded Grid Amplifier

The equation of operation (Fig.
4) of the grounded grid amplifier
is shown in (18) together with the
grid-cathode voltage (19) and the

VA - lo* gl W (18)
0 23, 13000+ (9,0 8,02, " 351
ek e ) (19
TR RTIE PRI RTAERA]
NI SIS ERT S AR oo

Zk("gpzl)

input voltage in terms of the grid-
cathode voltage (20). These equa-
tions may be used in a similar man-
ner to those already discussed.

Conditions for maximum gain are
also of interest and are listed in
Table 4.

In the simplest case two ordinary
amplifiers operated side by side
will give typical operation (Fig. 5).
In this case, the point by point av-
erage small signal amplification is
one half the sum. A common prac-
tical circuit is a push-pull stage
with a common unbypassed cath-
ode resistor., The general eqguation
182

Z .
A =ﬁ—$[gm| *amy + W Imp *(qmgm‘gngmj(dkﬁl] Lz

whare D = [(1+{gy #3512, 290, 201 (3190 ) 2 9007 )

~{am,*9p) 9y 28 - (22)

ek Smd Wl (2)
2 IegDZZL HQPZZL

Here (23) refers to the Zx (unby-
passed) = 0.

Part Two will appear in the
August issue.
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DAYTON IRE

AIRBORNE RADIO CONFERENCE

HE first technical conference on
airborne electronics took place
in Dayton, Ohio on June 3 and 4. It
was sponsored by the Dayton Section
of the Institute of Radio Engineers in
response to the demand for exchange
of information on this increasingly
popular and vital subject.

Frederick R. Lack, vice-president
of the Western Electric Company
and president AFCA, traced the de-
velopment of airborne electronics
since World War I and urged as
his two main points, “reliability”
and “maintenance”.

Mr. Lack pointed out that modern
household radios and refrigerators,
for example, have reliability and
little or no maintenance. Even the
complicated systems of long-dis-
tance telephones function with a
high degree of reliability and a
minimum of maintenance. He sug-
gested that air navigation aids, ra-
dar, and various aviation electronic
equipment should be built the same
way.

Following Mr. Lack’s address six
significant technical papers were
presented. John F. Byrne, Airborne
Instruments Laboratory, 160 Old
Country Road, Mineola, presented
an analysis of the faired-in antenna
development program for high
speed aircraft. Omni-directional
range reception was discussed in
some detail and the results obtained
with B-45 and F-90 aircraft was
presented.

Much work on this subject has
been in progress at Wright Field
where, since 1943, three groups in
the communications and navigation
laboratories have spent full time
building antennas into the skin of
all aircraft. It has been found that
the F-80 jet fighter for example,
with only five outside antennas,
loses 38.6 engine hp at 400 mph.
At 500 mph, antenna drag cuts 176
hp from the ship and at 600 mph,
the loss rises up to 418 hp.

In discussing air navigation and
traffic control, Dr. Douglas H. Ewing
of the Air Navigation Development
Board pointed out that the increas-
ing demands on the nation’s air
navigation and traffic flow facilities
brought about by the war and the
subsequent rise in air traffic have
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Tracing the development of airborne radio
since World War I, Frederick R. Lack, vice-
president of the Western Eleclric Co. and
president of the AFCA, urged conceniration

on “'reliability’”” and “maintenance” {eatures
in new equipment design and manufacture

shown our existing facilities to be
obsolescent. The problem of de-
signing a new system has heen
studied by many groups, particu-
larly the Radio Technical Commis-
sion for Aeronautics and the Re-
search and Development Board. As
a result of the study conducted by
these two groups, the Air Naviga-
tion Development Board has been
established by the Secretaries of
Defense and Commerce. It is

charged with the responsibility of
developing an air navigation and
traffic control system which will
serve the needs of non-tactical mili-
tary aviation as well as those of
all civil users of airspace.

The discussion included a sum-
mary of the Board’s research and
development program and an eval-
uation of recent engineering effort
in the fleld.

Dr. Henry G. Booker, Cornell
University, discussed aspects of ra-
dio wave propagation. He stated
that during the war it was found
that radio refraction in the lower
atmosphere often made it possible
for radar receivers to see round the
curved surface of the earth and to
plot targets far below the geometri-
cal horizon.

The phenomenon of super-refrac-
tion was associated with the occur-
rence of a radio duct, or wave guide,
close to the surface of the earth.
Any two points within such a duct
are intervisible by refraction even
though each is below the other’s
geometrical horizon. Field strength
at one due to a transmitter at the
other can therefore be of the same
order of magnitude as would occur
in complete free space, provided that
the wavelength is sufficiently short
and atmospheric attenuation is un-
important. With the increase of
wavelength, however, the duct
(being qualitatively similar to a
wave guide in the form of a metal-
lic pipe) ceases to be able to guide

(Please tfurn to page 38)

In dirborne communications considerable interest is focused on the problem of building

antennas into the skin of the aircrait.

It has been found in 1he F-80 jet fighter, for

example, with five outside antennas, 38 to 418 engine hp are lost between 400-600 mph
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DAYTON IRE

{ Continued)

the waves efficiently: for sufficiently
leng wavelengths propagation takes
place substantially as though no
duct existed.

Dekametre and longer wave-
lengths are largely free from super-
refraction because ducts extending
ifrom the earth’'s surface up to a
height of the order of 100 feet are
sufficient to guide them quite effi-
ciently and are of frequent occur-
rence. In its most intense form,
ducts extending from the surface up
to heights of a few thousand feet,
efficient guiding is possible, not
merely for centimetre wavelengths,
but also for decimetre and metre
wavelengths., In its weak form,
super-refracfion merely causes a
decrease in attenuation beyond the
horizon, particularly at centimetre

wavelengths.
For communication at metre
wavelengths, and particularly for

air-to-air communication, elevated
ducts associated with subsidence-
inversions are likely to be quite im-
portant and should be made the
subject of special investigation.

Dr. Booker also pointed out that
in recent years the scattering prop-
erties of the atmosphere, as distinct
from its refractive properties, have
come to attention. It appears that
field-strength appreciably beyond
the horizon is often due not to dif-
fraction round the curved surface
of the earth nor to refraction in
the atmosphere but rather to scat-
tering from the “illuminated” re-
gion of atmosphere above the hori-
zon down into the ‘“‘unilluminated™
region below the horizon. This scat-
tering arises from the statistical
variations of the atmosphere which
are also the primary cause of fading
and of sound echoes from the atmo-
sphere. Radio echoes from the atmo-
sphere known as “angels” almost
certainly have anocther explanation,
however, such as birds and insects.

Current and future trends in the
field of aviation communications
equipment were discussed by John
D. Woodward, Radio Corporation of
America. General discussions inclu-
ded such items as: overall commu-
nication systems, selectivity prob-
lems, frequency generation, auto-
matic antenna tuning, interphones,
etc. Recordings were played to dem-
onstrate some of the noise and acou-
stic problems associated with mi-
crophones.

In pointing out design trends in
electironic components for airborne
equipment., Frederick J. Given of
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Bell Telephone Laboratories cen~
tered attention on “miniaturization”.
During the war this word had par-
ticular significance, he said, for as-
semblies of components called
“printed circuits” for use in ord-
nance devices. The success of
achlevements in this direction has
acted as a trigger to stimulate wide-
spread effort to obtain greatly re-

Guest of honor at the Airborne Electronics
Conierence was Big. Gen. Tom C. Rives. Gen,
Rives, as Chief of Electronic Subdivision,
Air Materiel Command, announced his retire-
ment elfective June 30, thereby culminating
31 years of Military service. He will con-
tinue activities with the electronics field in
basic research at University of Illinois

duced size in all electronic equip-
ment including its accessories.

Much of this effort includes the
unit packaging of small components
which function together as a unit
circuit such as an amplifier or os-
cillator. Unit packaging may involve
the idea of printed wiring or it may
involve alternative means of com-
pacting components and their con-
necting wires.

Effort in this direction requires
companion action in size and weight
reduction of bulkier components
even though their use may be less
frequent. These include dynamotors,
switches, transformers, high voltage
capacitors, and variable air capaci-
tors. Additional effort should be
directed at the use of new or simpli-
fled circuitry such as may come
about from the adoption of 400 or
800 cycle power supply frequency
or the adoption of radically new
circuit elements such as the transis-
tor.

An unusual paper was presented
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by Dr. Paul M. Fitts of Air Materiel
Command on psychological aspects
in the operation of airborne elec-
tronic systems. Three general areas
in which engineering psychology can
contribute to the design and opera-
tion of airborne electronic systems
are (1) improved detection of sig-
nals: (2) improved ability to in-
terpret the significance of informa-
tion; and (3) improved control and
systems characteristics.

The wvisibility and legibility of
visual radar displays are primarily
a function of size, brightness, con-
trast, and pattern characteristics of
the returns. Contrast should be
maximized, but there is usually an
optimum size for any display above
and below which performance of
a human operator decreases. Other
factors are color, level of general
illumination in the work-place, and
psychological considerations in min-
imizing the effects of noise.

Adeguate comprehension and in-
terpretation of information depends
on considerations different from
those that determine visibility.
Some of these factors, such as the
coordinate systems used to repre-
sent spatial relationships, were re-
viewed in the presentation.

The efficient operation of airborne
electronic systems depends also on
adaptation of the system to utilize
the output side of the human opera-
tor. Here we are concerned with
discrete adjustment of various con-
trols and switches, and also with
situations in which the human is
asked to function as a continuous,
error-minimizing control system.

Exhibitors at the conference in-
cluded the Aircraft Radio Corpora-
tion, Boonton, N. J.; American
Phenolic Corporation, Chicago, Ill.:
Collins Radio Company, Cedar Rap-
ids, Iowa; Alfred Crossley & Asso-
ciates, Chicago, I11.; Dayton Air-
craft Products, Inc., Dayton, Ohio;
General Radio Company, Cam-
bridge, Mass.; Radio Corporation of
America, Camden, N. J.; SREPCO,

Inc., Dayton, Ohic; The Superior
Electric Company, Bristol, Conn.;
Sylvania Electric Products, Inc,

New York, N. Y.; and Western Elec-
tric Company, New York, N. Y,
Officers of the Dayton IRE Tech-
nical Conference were John E. Keto,
President; Charles S. Helldoerfer,
Vice President; Charles J. Marshall,
Secretary; and Joseph General,
Treasurer. The directors included
G. H. Arenstein, H. E. Ruble, G.
Rappaport, E. Berens, J. W. Heyd,
W. H. Vance, Jr.,, L. B. Hallman,
Jr.,, L. D. Killheffer, H. V. Noble,
E. L. Adams, and L. P. Richmond.
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Minimizing Internal

eflections in TV Tube

New luminescent screen manufacturing fechnic
developed by Dr. Lee de Forest, U. A, Sanabria

and associates also reduces

HE problem of securing ade-
quate picture definition has
usually been attacked by the per-
fection of the electrical circuits,
with relatively little attention to
the correcticn of other aberrations
in the picture receiving tube system
The main differences between the
cathode-ray tube of 1949 and those
of today have been the shortening
of the overall tube length, simpli-
fving the electron-gun structure and
the metal-backed screen. Only the
latter influences directly the char-
acter of the reproduced image. Of
late. optical considerations have be-
come of prime importance due to
the fatigue developed in the optical
muscular system associated with the
viewer's eyes. While there has been
marked progress in improving the
definition obtainable in a television
system, less improvement has been
noted in the contrast ratio of the
screen itself, an aspect that we are
concerned with here.
The factors which control the con-

ELECTRON

BEAM
FLUQRESCENT SCATTERED
CRYSTALS A LIGHT RAYS

,,,,,

LIGHT TOWARDS
l‘_oasmven

Fig. 1;: Diagram showing scattering of light
rays in screen of normal cathode ray tube

trast ratio limit obtainable from a
cathode-ray tube screen are well-
known and consist principally of
halation due to total internal re-
flection at the screen, diffuse reflec-
tion and scattering in the screen ma-
terial surrounding the illuminated
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halation effects

spot, curvature of the screen, and
reflections from the walls. These
factors are listed in the order of
their importance as they affect de-
tail and field contrasi, the first two
being considerably detrimental to
contrast.

The usual fluorescent screen 1s
crystalline in structure. When a cer-
tain spot is excited light is uniform-
1y emitted in all directions, Fig. 1.
The light generated within the crys-
tal does not come directly out, but
may be internally reflected many
times before escaping from the crys-
tal. Much of the light either travels

back into the tube or sideways
toward the neighboring crystals,
N/
~_ N\ S
MR 200 -
wrass 2N
SaAawe
3 o
vaZulm FLUORE SLENT SCREEN
13
Fig. 2: Halation in a cathode ray tube

giving reflection and dispersion. In-
slead of a sharply defined spot on
the screen, we see a bright blob of
light, with the light intensity de-
creasing rapidly with distance in
the immediate vicinity of the bom-
bardment point and then slowly as
the distance becomes relatively
great. This extra halo washes out
the black areas of the image.

An observer viewing an image on
a conventional cathode-ray tube
under normal ambient light condi-
tions in the home finds that he can
set the contrast control at a point
which provides excessive illumina-
tion of the white portions of the
image and achieve what he consid-
ers better contrast. Actually, the
blacks do not become blacker by
this action: and may even become
more greyvish due to a greater
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amount of scattered light. An illu-
sion of deep black is achieved be-
cause eye fatigue caused by greater
intensity of the whiter portions of
the image. This illusion can be dem-
onstrated when a test pattern con-
taining definite black areas is
viewed on a tube from which the
cabinel mask has been removed but
retaining the standard 4:3 aspect
ratio: compare the intensity of such
a black area with that of the unil-
luminated portions of the screen.
It will appear that this segment is
blacker than the screen background!
Then block out all of the white sha-
ding surrounding the black segment
of the pattern, and its blackness
will then match the background
shade of the unused portion of the
screen, or be even less black than
the screen background.

The methods for reducing hala-

ELECTRON
BEAM

OFAQUE
BINDER

FLUORESCENT
CRYSTALS

LIGHT TOWARDS
OBSERVER
Fig. 3: Repression of scattered lighl rays
in the corrected screen recently developed

.....

tion have been explored and to the
extent that they can be employed
economically, have been adapted to
present cathode-ray tubes. Research
at the Tube Division of American
Television, Inc. was directed toward
reducing the undesirable effects of
light scattering and diffuse reflec-
tion in the screen material surround-
ing the illuminated spot. The ob-
iective was to imprison and local-
ize the light created by the electron
beam on the luminescent screen so
that side dispersion was eliminated.
Investigation revealed that an
opaque powder, such as managanese
dioxide in combination with sodium
metasilicate, dispersed between the
fluorescent crystals in a satisfactory
manner as long as the opague pow-
ders used are not detrimental fo
the cathode-ray tube itself, ie., do
not give off gas or produce unde-
sirable chemical formations with
the luminescent powder. Opaque
substance provides a barrier be-
tween the luminescent particles, and
if the quanftities and proportions
are properly chosen, a screen of sub-
stantially single-crystal thickness is
{Continued on page 57)
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TBA Requests Partial
Lifting of TV “Freeze”

A letter signed by J. R. Poppele,
president, the Television Broadcasters
Association, Inc., 500 Fifth Ave., New
York City, has requested the FCC to
permit a partial unfreezing of applica-
tions for new television statlions. It
contends that in eleven market areas
twenty-two channels could be assigned
without complicating the tropospheric
interference question. These markets
are: Amarillo, Texas, five channels;
Denver, Colo.,, one channel; EI Paso,
Tex., two channels; Sacramento, Calif.,
three channels; Salt Lake Cily, one
channel; Corpus Christi, Tex.. three
channels; San Diego, Calif., two chan-
nels; San Francisco, Calif., one chan-
nel; Stockton, Calif., two channels;
Tacoma, Wash,, one channel.

The request is based on the grounds
that the continued application of the
freeze is causing confusion and dis-
tress to manufacturers who are unable
to make long range plans for trans-
mitter and receiver production. It also
asserts that the “unfreeze” would not
only aid the moanufacturers to avoid
the jamming caused by the backlog of
orders when the freeze is lifted, but
would permit hearings to he held in
those cities where the number of ap-
plications outnumbers the available
channels. This would enable the suc-
cessful applicants to place orders for

68 TV Stations Now on the Air

Two television stotions begon
telecosting in June, bringing the national
totol to 68, an increase of 17 stations
since January 1,

Lotest entries are: WHAM-TV in Roches-
ter, M. Y. and WKY-TV in Oklahoma City,
reports TBA. TV box-score now reads:

more

Stolions Operating ...ccooooiiiiiinienan, 68
{In 38 US morket areos}
CP’'s Granted ..o, 50
(Including 26 new markets)
Applications Pending ... 331

equipment, thus keeping factories busy
during this somewhat slack time and
materially aiding the national econ-
omy.

1949 Radio Fall Meeting

Formerly known as the Rochester
Fall Meeting, the 1949 Radio Fall Meet-
ing will be held October 31 through
November 2 at the Hotel Syracuse,
Syracuse, N. Y. under the sponsorship
of the RMA for its members and mem-
bers of the IRE, Officers of the Fall
Meeting committee are: Virgil M.
Graham, chairman; R. W, Ferrell of
the General Electric Co., vice chairman
and treasurer; and R. A. Hackbusch of
Stromberg Carlson of Canada, Ltd,
secretary.

TV TUBE PRODUCTION PASSES MILLION MARK

]

The one-millionth television picture tube produced ot RCA's Lancaster plant is being inspected
by Frank M. Folsem (left), president of RCA, and L. W. Teegarden {(center), vice president in
charge of technical products, after a special telecast marking the event over the NBC net-
work. J. G, Wilson (right), executive vice president of RCA Victor Division locks on
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Dr. Du Mout Honored
by Brooklyn Polytech

Dr. Allen B. DuMont was honored
June 15 with the degree of Doctor of
Engineering during the 94th annual
commencement of the Polytechnic In-
stitute of Brooklyn, N. Y.

The citation read: “Allen Balcom Du
Mont, inventive genius, able and crea-
tive engineer, courageous and re-
sourceful industrialist, your achieve-
ments in the science, the art and the
industrial management of television
have been widely recognized by mem-
bers of professional societies and trade
associations, and by the ultimate hene-
ficiaries of your genius, the American
people.”

WTCN-TV Joins CBS

The total number of CBS-TV affili-
ates has been brought to 41 with the
addition of WTCN-TV, Minneapolis-
St. Paul, on July 1. The new outlet
has been assigned channel 4 and will
operate with 17.9 KW visual power
and 9.2 KW aural power.

Coming Events

August 19-20—Tenth Annual Seminar,
IRE, Emporium Section, Emporium,
Pa.

August 23-26-—American Institute of
Electrical Engineers, Pacific General
Meeting, Fairmont Hotel, San Fran-
clsco,

August 29 - September 1 — Associated
Police Communication Officers, Na-
tional Conference, Hotel New York-
er, New York City.

August 30-September 2—1949 West
Coast Convention, IRE, and Waest
Coast Electronic Manufacturers As-
sociation 5th Annual Pacific FElec-
tronic Exhibit, Exposition Auditori-
um, Civic Center, San Francisco.

September 26-28—National Electronics
Conference, Edgewater Beach Hotel,
Chicago,

September 30-October $—2nd Annual
National Television & Electrical Liv-
ing Show, Chicago Coliseum.

October 17-21—American Enstitfute of
Electrical Engineers, Midwest Gen-
eral Meeting, Netherland Plaza Ho-
tel, Cincinnati, Ohio.

October 31-November 2—1949 Radio
Fall Meeting (formerly Rochester
Fall Meeting). sponsored by Engi-
neering Dept.,, RMA; Hotel Syracuse,
Syracuse, N. Y.

TELE.-TECH - July. 1949
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WASHINGTON
Vews Letten

I.q'l'es-l- Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau

CONSTRUCTIVE FCC TV BLUEPRINT PLAN—
Assured that TV progress will continue on its present
favorable upclimb and that televiewers need have no
concern whatsoever about tiie usefulness and value of
their present sets, the television industry and the FCC
in the latter part of this summer will join in hearings
that will be of tremendous importance to the future of
the art of video. Consolidation of all the major television
problems—the lifting of the present ‘“freeze” on the
12 VHF channels; a plan to open up the lower half of
the UHF-890 MC band for commercial and color tele-
casting; the need for a new VHF TV channel spacing
plan: and experimentation in stratovision, polycasting
and broad band mobile radiotelephone transmission—
was determined by the FCC in its recent order.

A BROAD-GAUGED RULE-MAKING PROGRAM
is called for and this now looms as probably a most
constructive and progressive step for the video industry.
Hearings will probably not occur until the latter part of
August: with the filing of comments after the issuance of
proposed rules and oral arguments consumning a month;
and finally the issuance of the final rules. Thus it is not
anticipated the final rules decision will be handed down
by the Commission until November or December at the
earliest, but more probably during early 1950.

TELEVIEWERS ASSURED OF RECEIVER UTIL-
- ITY.—Most important for the television industry was the
firm position of the FCC that present television set
" owners need not fear for the future value and utility of
their receivers. The Commission reaffirmed officially the
plans of the television set manufacturing industry that
use of the present VHF standards for operation on the
UHF channels would be efficacious because the indus-
try will furnish suitable and economical converters at
a relatively low cost to the public. A week after the
FCC plan was revealed, the Radio Manufacturers Asso-
ciation’s leaders reiterated the industry’s offer of simple
and inexpensive converters.

GOVERNMENT-INDUSTRY COOPERATION IN
MOBILE RADIO—Outstanding examples of govern-
ment-industry cooperation are being given in the mobile
radio telephone field—the Petroleum Industry and
Power Utilities have recently established operational
patterns and blueprints for frequency assignment and
coordination which will be of great assistance to the
FCC Engineering Staff. Latter government agency with
a relatively few technical staff engineers could not
possibly dc a nationwide job of assigning and coordinat-
ing the frequencies. Both industries have established

TELE-TECH + July, 1349

regional frequency coordination committees to formu-
late assignments in an orderly pattern with the least
amount of interference within their own mobile radio
services and to other services.

STRIDES FOR FREQUENCY SAVING — Great
strides in improvement of mobile radio telephone equip-
ment operations which have been recently made have
attracted attention of the FCC and the users of these
services. Motorola and RCA have just tested successfully
base station-mobile unit functioning through new ap-
paratus on adjacent channels without interference so
that the existing channels’ usage can be doubled. Fed-
eral Telephone & Radio has announced a new low-cost
and lightweight small-packaged mobile transmitter-
receiver unit with great potentialities for radio-equipped
vehicles.

MORE RESEARCH NEEDED IN AVIATION ELEC-
TRONICS-RADIO—Aviation electronics and radio,
especially in air navigation control, is becoming more
and more a major potential for the radio industry’s
manufacturing and research companies. Civil Aero-
nautics Administrator D. W. Rentzel, former president
of Aeronautical Radice Inc., emphasized in his recent
address before the joint meeting of the Royal Aeronau-
tical Society and the U. S. Institute of Aeronautical
Sciences in Washington that to achieve the ultimate
$1.3 billion program of the Special Committee 31 of
the Radio Technical Commission for Aeronautics inten-
sive research must begin at once. He cited that the
principles on which the ultimate system will operate
are known today “but many of the needed devices have
not yet been developed.”

THE OMNIRANGE PROGRAM will be in fairly wide
operational use by 1950 and by 1954 will probably be-
come the air navigation standard, Mr. Rentzel fore-
sees; DME and course line computers are slated for
final development both ground and airborne in 1950 with
operational use coming soon thereafter; and very high
frequency air-ground communications is being adopted
widely by commercial, military and private aviation.

MISCELLANY—Senator McFarland of Arizona,
chairman of Senate Interstate Commerce communica-
tions-radie subcommittee, sponsors bill with hearings
staged in mid-June which divides FCC into divisions
to take care of major workloads and authorizes hadly-
needed increase to $15.000 for Commissioners.
ROLAND C. DAVIES

Washington Editor

National Press Building
Washington, D. C.
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New Parts for Design Engineers

Hermetically Sealed Relays

Sealed in a contrelled atmosphere of dry,
inert gas, this new line of velars is ¢om-

vletely protected from the harmful eifects of

moisture, ice, dust, fungi, salt and varying
air pressure. Because they are enclosed in
a metal housing, the relays are also tamper-
proof. Requirements of temperature, humiidl-
ity and immersion tests as described in cur-
rent armed forces specifications are satisfied.
Relays will accomimodate op2rating poten-
rialg from a fraction of a wvolt to several
hundred wvolts, and contact ratings vary from
a few milliwatts to several hundred watts.—
Automatic XElectriec Sales Corp., 1033 Van
Buren St., Chicago 7, TIL

Selenium Rectifiers

A mnew line of high voltage selenium rec-
lifiers has been developed in which the volt-
age per cetl is twice that of the company’s

vrevious design. The new rectlifiers are de-
signed for a DC voltage of 24 volts per cell
with an RMS AC vollage of 33 per cell for
single phasge bridge cireuits. They are avail-
able in 6 round sizes from 1 io 4%-in. and in
3 x 5 square and 4% x 6-in. sizes.—Westing-
honse XElectric Corp., Metallic Rectifler Sec-
tiom, East Pittsburgh, Pa.

Relay

The magnetiic circnit elements of rhe model
SM super midget relay all perform multipie
functions which permit drastic reduction in

size without loss of operating efficiency. Di-

mensgions of the open relay are 3% in. dia-
meter by 1 5/16 in. tong over-all; weight is
legs than Y% oz and volume is less than ¥
cu, in. Windings are available up to 3400
chme permitting operation to 75 volts DO
with minimum sensitivily of 3 Xa at §0
milliwatts. The conlacts are pure coined
silver, conservatively rated at 2.5 amps for
100 operations, 1 amp for 30,000 operations
or .25 amp for continuous operation on 115-
volt, 60-cycle mnon-inductive Joad.—Potter &
Brumfield, 349 West Washington Blvd., Chi-
cago 6, 1H.

4z

Yariable Capacitors

The cerammlc band on #he Johnson 167 vari-
able capaciters 1s stronger than the rugged
steatite and plaies themsclves. There are no

evelets, nuts or screws Lo work loose and
cause stator wobble and capacity fluctations,
Stator terminals mounting posts and rotor
bearings are ceramic¢ soldered. Two sets of
stator contacts are provided for connecting

compenenls 1o either side of the ecapacitors
without appreciably increasing lead induct-
ance of the circuit.—E. ¥. dJohuson Co.,
Waseen, Minn.

Waveguide Windaws

Glass slvess is eliminated at the velatively
temperature
soldering

differentials required for
new glass waveguide

high

silver with

windows, now available in a wide range of
window shapes and outside contours. Designed
to aperate in micro-waveguide syvstems rang-
ing from 3,000 (o 40.000 M, the window-units
have power losses from .02 to .1 DB. Those
which are engineercd for freguencies above
2500 MC will withstand pressures up to 65
psi abseolute—Sylvanin Electric Products,
Inec., 300 Fifth Ave.,, New York 18, N. Y.

Input Transformer

A simple and positive meihod of connecting
a reluctance Lype phonograph cartridge to
high impedance inpul channels of receivers

and amplifiers is provided by the TI-100 in-
put transformer. Its high step-up ratio sup-
plies the voltage nccessary to energize erystal
input channels in which the wide range, het-
ter  quality crystal  cartridges have Deen
used. 13 DB of bass boost starts from a turn-
over poinl of ciose to 350 cps and rises al A
rale of approximately § DB per octave. Xigh
fraguency response extends ito 10 1LC with
gradual rolloff based on average recording
pre-emphasis. A greater or lesser degree of

high {requency responsz can be readily oh-
{nined by increasing or decreasing the re-
gistance ferminating the transformer.—Acro

L’roducts Co., 5328-30 Baltimore Ave..
delphia 43, I'a.

Phila-
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Isolation Transformers

Three isolation transformers with 50, 160,
and 230-VA capacities bhave Dbeen designed
for two purposes: adjuspment of liizh or low

voltages for operation on norwmal 115 volrs,
and to promote safer, more efficient servicing
or experimental work on electronic gear hy
jsolating chassis grounds ifrom line grounds.
Begide providing 116 volts, the secondaries of
these transformers will also supply 125 or 105
volts to facilitate the location of faulty set

components.—Chicago Transformer Div,,
Esscx Wire Corp., 3301 W. Addisen ¥ Chi-~
cago 18, IN.
Wire Wound Resistors

Wire-wound, vitreons-enameled (Thin-
Type) resistors provide higher wattage wper
unit of space and are particularly uselul

when space is limiled. These resistors can
be supplied in 2 single unit mounting bracket
which allows the resister to be mounted close
ie the mounting surtace; or with a sfud
bracket which provides for the stacking of 2
or miore units. The brackcts, extending the
entire length of the resistor c¢ore, tend to
spread developed heat evenly througbout the
resistor and quickly conduct heat o the air
and mounting surfaces. Lengrbs vary from
1% in. for the 30-watt size to 6 in. for the
is-watt size.—Olumite Mfg. Co. 4835 Flour-
noy Ave., Chicage, IIL

Polarized Relay

Developed under a Signal Corps econtract
speeifying miniaturization and improvement
of existing tvpes of high speed telegraph Lkey-

ing relays, the Sigma type 7 JOZ is a sensi-
live SPLT polarized rvelay measuring 13 x
18 x 2% in. 1t is hemrmnetically sealed and
Ats o stundard octal tube gocker. Contaciing
lime is essentially Dbounce-free and chavac-
teristic distortion is entirely absent except at
the very highest speeds. Althouglh desigued
ta handle 50 to 150 WIPM, the relay is ser-
vicable up to 250 WPM. Transfer time is de-
pendent on driving circuit but iz less than 1
millisecond.—Sigmu Instruments, lue., 70 Cey-
len 8t,, Boston, Mass,
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New Lab and Test Equipment

Oscilloscope Time Calibrator
Measurements of elapsed time between auy

2 points on an  oscilloscope  Irace can be

cakily and eonveniently made with e {ype

It

160 time calibrator. This unit is inseried in
the lead irom signal scurce Lo oscilloscope in-
pul, and at the touch of a Dbution allows
either the desired signal to be obsgerved, o1
places time markers along the Thorvizontal
sweep. These inarkers appear as the crests of o
damped sine wave, having a frequency of 1,
10, or 100 K, or 1 MO, While the 160 re-
¢uires neo A or DO power pply, a single
conneclion is made 1o the oscilloscope sweep
=awlinoith veltage.—Owen Laborutories, 09130
Orion 8t., San Fernando. Calif,

Piezeelectric Gauge

For those who need to measule
of “instantaneous”’ or ‘“‘explosive’
new model pilezoelectric gauge is

Pregsures
nature, u
available

faithful measurements of
varying from a few
pounds to 30,000 psi The gauge works on
the principle that when certain twpes of
crystals are placed under sudden compressive
stress, an eleciric charge 1s generated whieh
is proportional te the stress, Usefulness of

which will give
transient pressures

piezolectric gauges lies in their ability teo
measure shoeks of high magnitude when
transmitted through lignids, gases, and in

g0me cases, through solids.—Cambridge Ther-
mionie Corp., 439 Concord Ave., Cambridge
38, Mass.

Carrier Frequency Voltmeter
Tunable over the carrier-rrequency spectiruin

trom 3 to 40 KC the model 103 Voltmeter

measures levels from 77 microvelts w 77

volts or —3%0 1o L40 DDBM (zéero DBM: 1
milliwatt in 600 ohms?, These levels are
read on a 4-in. indicating meler calibrated
in DB. Seleclivily is such thal a signal is
16 DB down 1 K¢ off resonance, 21 DB al 2,
and 50 ail 4. being pariicularly
useful in  checking carrvie talephone and
relegraph s¥stems,  the unil  coensumes 30
velt-amperes operaling from {95 to 1325 wvolts
on f0-cycle power mains Uhrough a built-in
regulaied power supplyv.—Sierra  Eleetronie
Corp., 1210 Old County Rd.. Belmont, Calif.
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nto-Bridge

The Auto-Bridge tests and soris resistors.
capacilors or other tmpedances inlo 48 many
aceording 1o

a8 3 groups standards prede-

ratio-coils. Standards
and jig Axtures are available to meet any
specifie requirements. The operalor lrolds the
lest piece against the jig and the testing and
sorting mechanism is activated. A c¢hule with
etectrically-operated ilrap-doors automatically
roules the piece to the proper bin.—Industrial
Instrnments, Tne.,, 17 Pollock Ave., Jersey
Cily 3, N, J,

{ermined by plug-in

DC Amplifier

Model EDA is a hlgh gain DC amplifier
designed to be used with an oscilloscope for
viewing phenomena having comwponenis rang-
ing from DC 1w 30 KC. The amplifier and
its power supply are separate uniis and are
mounted in a relay rack type of cabinet.
Power consumption is 250 watts, 115 volts,
69 eps. TFrequency response is rated from
D¢ o 10 KC *5%; DC to 30 KC :20%;:
DC w43 KC #30%. Drift is less than
equivalent of .5 millivolt inpul in 5 minute
period. Maximum output voltage is 400 peak-
Lo-peak.—Electronic Tube Corp., 1200 XEast
Mermaid Lane, Philadelphia 18, Pa.

Impedance Matching Bridge

The Radex impedance matching bridge con-
ists of an oscillator, amplifier. bridge proper
anid cathode ray indicator. This unit will test

A1l coils having inductances of 062 to 80 mh;
rendensers having capacilies between 2 uf
wnd 50 yuf and resistors ranging hetween
one and 30,000 ohms. The percentage of ac-
curacy may be adjusted from 3% to less than

015 %. DBatance indicator is a 3-in. eathode
ray tube. RBalance is indicated by observing

ths position of the trace which ean be brought
to a slraight line from civeular or eliptical
shape by use of the resistance bridge arm.
The straight line can then Le made (o rotaie
to =45% by vaviation of (he reactance bridgs
armn selting.—Radex Corp., 2076 Elston Ave.,
Chicago 14, 1L
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Bridger

The model 100 bridger provides & means for
bridgmmg a vaecunum tube voltmerer, distorvion
meter and/or nseilloscone across any parl of

an audio frequency cirenit through a well

cable without imposing a load on
Tuput impedance is 190 megohms
in  parallel with § puf when using 3-1f.
shielded input cable. Ouiput impedance is
300 ohms with one side grounded. The model
100 uses an advanced design of cathode f(ol-

shielded
the cireuit.

lower fwilh output/inpuc ratto practically
unity) and a new development in double-
shielded cable. The cable capacity iz al-

most completely balanced out by the circuit
configuration.—Audie Instrument Co., 1947
Broadway, New York 23. N. Y.

Oscillograph Lens

Type 2542 oscillographic projeclion lens is
a 2Z-element, symmeirical, objective lans bav-
ing a rvelative aperture of (/3.3 and a focal

[ength of 7.7 im. The lens projects an os-
cillographic pattern having an arga up to
3 sq. in. Lo distances from 8 to 30 ft. from
the sereen of the cathode ray tube This
resulls in a picture that may be as large as
12 sq. ft. Axial light transmission of the
system js approximaltely $§53%. DMdlounting of
thie lens is acconplished with a bezel (type
25011 which may he obtained a5 a separate
item.-—Allen 13. Du Monf Laboratories. luc.,
1000 Main Ave., Clilton, N. J.

Noise Generator

Providing a random noise with equal power
in equal bands throughout the auvdio frequency
specirum and a substantial RIY output if

degireil. the 810- noise generator has becn
designed lor use in research enginecering and
moduction  tesl.ng. Conveniently eperated
with the type 20-A supply, this generator
incorporates one 6604 and one 6D4 rube and
has an audio-frequency oulput voltage {rom
0 to 0.2 volts. Freguceney range is 30 eps.
o 500 KC in the RF range and 30 tn 20,000
cps. in the AF range. — Hermon Hoesmer
Scott, Ine., 385 Putnam Ave.,, Cambridge 39,
Mass,
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New Lab and Test Equipment

Oscilloscope

Fenturing DC ammplification, the model 1049
shows 2 traces with independenlt vertical
amplifiers. Precision, direet reading, dial

?:(\k-

calibration of time intervals and amplitude for
all gain and sweep positions and iriggered
sweep anad 10 M handwidth are provided.
Instruments are supplied with actinic blue,
visual green or long persistence screens.—
Beam Instrument Corp., 55 West 42nd St.,
New York 18, N, Y.

Grid Dip Meter

O‘ompaclt and completely self-coutained, model
90(?51 grid dip meter has a transformer type
AC power supply. The instrument’s drum

i A

dial has 7 calibrated uniform seale lengths
from 1.5 MC to 270 MC with generous over-

laps, plus an ardbilrary seale for use with
special application inductors. Internal ter-
minal strip  permits battery operation for
antenna measurement.-—Jdames Millen Mfg.

Co., 150 Exchange St., Malden 48, Mass.

Phase Meter

The type 320-4& phase mcter is a complelely
electronic instrument for the direct measure-

ment of the phase difference between 2 volt-

Direct readings ol phase angles with-
oul ambigulty are indicated on a large meter
which has 4 full scale ranges of 360° 180°,
$0°, and 36° In addition, 180° phase revers-

ages.

ing switches are provided, The instrument
is designed for operation at audio and super-
sonic frequencies and., with some sacriflce of

44

aeccuracy, may be used at sub-audio [re-
quecneies, Its operation is essentially inde-
pendent of applied voltage, wave shape and
frequency, and no adjustinents, halances or
corrections are involved., List $475.—Tech-
nology Instrument Corp.. 1058 Main St
Waltham 54, Mass,

Portable Projection Oscilloscope

Model 701 portable projection oscilloscope
produces an oscillogram approximately 16 in.
wide by 12 in. high, a large-size picture capa-

ble of being viewed by large groups. The
“Noreleco” projeclion sysiem is used and
when folded up, the cabinet is approximately
12 x 16 x 19 in, Maodel 701 has all the con-
trols of a conventional oscilloscope and pro-
visions are also made for external, 60 cycle
or internal sweep synchronization; 6.3 volls
AC signal is available from binding posts
The wvertical deflection sensltivity is approxi-
mately 60 millivolls rms per in., or 0.6 volts
for full scale deflection. FHorizontal deflection
sensitivity iz approximately 0.65 volts rms
per in. or 1 volt full scale. Vertical amplifler
response is good to 50 IXC and usable to 100
KC. Horizontal saw-tooth sweeps are good
to 2 KC and usable to 5 KC.—Beta Electric
Corp., 1762 Third Ave., New York 29, N. Y.

Speech Circuit Analyzer

An analyzer designed specifically for com-
munication system maintenance—-telephone,
carrier currenl, and transmission line measure-

menls—measures low level speech circuils
wilh a minimum of disturbance, It is en-
tirely self-contained, requiring no power line
connection. Designed in cooperation with
railway signal and telephone enginecrs, the
new analyzer, known as the model 779 (Type
3), makes DBM readings at all audio and
carrier current freguencies. AC response is
essentially flat to 50 KC within 1 DB over
the range—20 to --22 DBM, and is useful
for comparative DB readings on all common
carrier current frequencies above 50 K. Com-
Plete ranges to 1,000 volts AC and DC, cur-
rent from 100 microamps. te 10 amps., and
resistance ranges from 1,000 ohms to 10
megchms, along with a transmission measur-
ing instrument calibrated in %-DB steps,
make this new analyzer a general utility in-
strutnent for communications measurement
work.,—%Weston Tlectrieal Instrument Corp..
Frelinghuysen Ave., Newark, N, J.
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Oscillograph
Beries IE8-500, 5-in. cathode ray ogsacillo-
graph has been specifically engineered for

the alignment and adjustment requirements

of modern laboratory electronic apparatus,
The series BS-500 has an extended range
vertical amplifier response to 1 MC and an
input resistance of 2 megohms and an input

cupacity of approximately 20 uppf. Direct
linear internal sweep coverage is provided
from 10 cycles to 30 KC. Net $149.50.—

Precision Apparatus Co., 92-27 Horace Harad-
ing Blvd.,, Elmhurst, L. ., N. Y.

Resonance Indicator Converter

Any signal generator or test oscillator can
be converted into a direct reading resonance
indicator with the addition of model 915 tes!

equipment uni{. 7This instrument has a con-
tinuous frequeney range of 100 KC through
300 MC when used with three specially de-
signed probe coils,—MeMurdo Silver Co., Inc.,
1240 Main St., Hartford 3, Conn.

Impedance Bridge

Covering a normal frequency range of 30
KC to 5 MC, the 916-AL impedance bridge is
a modification of 1the previously-developed

¥ peais
EREIY

L

high freguency design and can be used at
frequencies as low as 15 KC. The bridge
reads directly in resistance at all freguencies.
and directly in reactance at 100 K. For
other frequencies, reactance readings are
divided by the frequency in hundreds of
Kilocyeles. Resistance range is zero to 1,000
ohms. Reaclance range at 100 KC is 11.800
ohms. The hridge will measure resisiors,
eapncitors. inductorg, linegs, antennas and other
networks., Tts  sensitivity in the standard
broadeast bhand is considerably better Lhan
that of the higher-frequency model. List $450.
—General Radio Co., 275 Massachusctts Xve.,
Cambridge 39, Mnss,
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Close-up view of the BAF-14A4
with the shield removed.

Type BAF-14A, installed

islal'es the FM feed from

your AM tower @MW |

New design—New low price*

® The new RCA Type BAF-14A Isolation
Unit enables you to transfer FM power effec-
tively across the insulating zone of your AM
tower . . . and makes it possible to completely
isolate the FM and AM signals from each other.
The unit maintains a low standing wave ratio
on any FM channel and has minimum effect on
AM tower impedance. Type BAF-14A will
handle up to 10 kilowatts of FM power—with
AM base insulator voltages up to 14 kv, peak!

In this Isolation Unit, two series-resonant
circuit koops are coupled to each other in such
a way as to provide excellent band-pass char-
acteristics over the range of 88 to 108 Mc.
Each circuit connects directly to its respective
input or output transmission line—terminating

in an end-seal. Provision is made to carry the
gas pressure line across the unit.

It's a simple matter to connect up the
BAF-14A ... becanse the raput and ontput ter-
miinals are both equipped with special swivel
Aanges that elininate expensive special coaxial
Sittings.

Built in a weatherproof metal box, only
12" x 12" the BAF-14A Isolation Unit is
delivered ready to go. No tuning or adjust-
ments to go through after installation.

Ask your RCA Broadcast Sales Engineer
how the BAF-14A can solve your tower cou-
pling problem. Or write Dept. 8§7G, RCA
Engineering Products, Camden, N. J.

*Ask your Brondcost Sales Engineer

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada; RCA VICTOR Company Limited, Montreal
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TV,Sound & Communications Components

Mebile Radiotelephone

A power
aquency in the 152-162
hy ihe FT-1453-10

fre-
is provided
radiotelephone. a

output of 10 walls ¢n any
MC band
mobile

new  unit which wuas designed for rehable
operalion over lonyg periods of time under ad-
verse weather and terrain conditions. Engi-
neered 10 neet RMA tlest recumumendations.
the PT-145-10 draws only 7.3 amps. standby

and 3.8 amps transmit, thereby silowing in
many cases, Lhe use of existing veliicle gen-
eralors and balteries. Special  wvibration-

vroof RI coils to assure maximum stabilily
angd selectivity and a novel neon sqguelch o
tacilitate fingertip contrel of the squelch
were included in the design of Lhe unit.  All
tuning operations are perforired from the
top: ‘“‘desk-drawer” nccessihility plus plug-in
conneciions permits replacement of equipment
in a martter of minutes. Overall size s
§ 5/16 wn. high, 12 2/18 in. wide, and 14 1/%
in. deep. List 3350 -— TFederal Telcphone &
Radio Corp., 100 Kingsland Road, Clifton,

Nodl

Recording Wire

Super-Tone recording wire. precision-made of
high-fidelity stainless steel, is the latesl ad-
dition to Lthe Recordise line of hiome and nro-
fessional recording blunks, The spools are
mude o altminuwm and are available in pack-
ages whiclh conlain a4 handy, useful guide to
help the wire recording enthusiast make bet-
ter recording Recordise Corp.. 395 Broad-
nay, New Yo N.Y.

Intermodulation Test Record

A high standard of production control of
pressings  assures  drequencies  fat  within
1 DB to 20 KC at % cm/sec. and 100/7000

on each
pressmg of thix clear vinyl tone record. 1n-

evele  .ntermaduialion  under 29
runs tor 500 and 350
cycle orossovers, L spol-check frequencies,
and a high amplitude sweep Ireguency run
from  1.400 to 35 cps lor checking arm
resonance and (racking of pickups. Double
utility is previded by ihe ¥ shape of the

Lciunded are frequency

groove, allowing playbaek of all bands with
either LP or regular pickups.—Cook Labor-
atories, 139 Gordon Blvd., Floral Park, N. Y.
46

Crystal & Dynamic Hicrophones

Frequency response of & new low-coust,

general-purpose crystal and dynamic micro-
phones is substantially Hat Dbetween 50 and

SO000 ops. Ouwpul level is —48 DB for crysial
moedel 911 and -—32& DE for dyvnamic model
GL1. Model 911 uses a high capacity crystal.
Tully enclosed for greater moisture proiec-
tion, The dyvnamic model is available in low
and  high impedances. list  price, model
§11-20 (with 20 7t cable) §31.00; ligt price.
model 911-20 (with 20 [{t. cable) §$24.00.—
Electro-Yoice, Inc.. Buchanan, Mich,

Tupe and Wire Indexer

Indexing and cataloging conlents of a re-
corded recl of magnslic wire or tape is wun
operation performed by the JB-Z-CUE, a pat-
ented device for critical wire or tape editing.
The unit can be mounied on the chassis of
Aany standavd reeorder and it may be con-
necied Lo the supply or take-up spool with n
flexible cable altached to a simple screw ma-
chine coupling made lor every recorder. The
cueing indicator counts each revolution of the
wire or Llape gpool. and reverses when Lhe
wire or tape is rewound, automatically bring-
ing the reading back (o zerp after the rewind-
ing is completed. Average accuracy is within
approxiniately one second of recording time
on standard spools of wire or tape.—Acces-
sories Div,, Amplifier Corp. of Amcrica, 396-7
Broadway, New York 13, N. Y,

TV Transmitting Antenna

triangular loop
which ts simple and
and at Lhe

anteuna has
lrighly
same Llime

A lelevision
heen developed
effective electrically

economical and mechanically  sound. tTr-
ficiency is =qual to, or higher than, any other
television rransmitting anlenna of compar-
able size. Toth piclure and sound lransmit-
ters are coupled to :ll loops of the antenna
slaclk so Lhe full effectivity of the antenna
is realized on both channels.—Federal Tele-
communication J.aboratories, Ine., 300 Wash-
ington Ave.,, Nutley 10, N, J.

www americanradiohistorv com

Mobile Radiotelephone

Aobile radio equipment for the 152-162 3C
kand hag been developed with a lower standby
batlery

adrain than has ever Dbeen possible

equipment of chis type. The insiant
transmitter congupmes nc nower
from the bhattery during standby perfods and
the low-drain-receiver uses only 4 amps. DBe-
caunse of their exceptional hattery economy,
the IFA-47X receiver and FM-17TX, 15 waltl,
or FM-179X, 5{ walt, transmilters are par-
ticutarly  adapte@ to 3-wheeled motorcycle
use,—Kaar LEngineering Co., Palo Alte, Calif.

with
heating

Stylus Force Gauge

Tn order to assuve
and consequent

correct slylus pressure
high quality in the repro-

duction of recordings, a new stylus force
|

i eyl
: 1
. zl
gauvge has becen developed. The gauge is

easy (0 use and measures accuralely and di-
recelyv in gramns.—Gray Research & Develop-
ment Co., Inc, 16 Arbor S8t., Hartford 1.
Conn,

Recording Diameter Equalizer

A new recording diameter equalizer (modcl
628) automatically avpplies the equalization
necessary to compensate for the loss in high

frequency reproduction that occurs as a resyli

of decreasing groove velocrty while cutting
at 33 178 RPM. No equalization is applied
at diameters in excess of 12 in. When cut-
ting inside a 12-in. Qiameter, ie high fre-
jueneies are progressively boosted to a maxi-
mum of § DB at 10,080 cycles for a 5-in. dia-
meter. This boost counleracis the average
translalion !oss encountered in transcriplion

work. Insertion loss of the diameter equalizer
is 10 DB. The unit should not be inserted in
i circuit where the average level exceeds

1 watr (422 DB, ref. ,006 watl).-—Fairehild
Recording Equipment Corp., 154th St., & 7th
Ave., Whitestone, N. Y.
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70 Steps a Second Speed

Up to 10 (or more) Bank Levels
Only 1 Field Adjustment

For «ll the features you want in any
remote-control application . . . look 1o Automaric Electric’s
Type 45 Rotary Switch!

SPEED . . . it’s {aster! It carries 10 wipers at 70 steps a second
on 46 volis d.c. self-interrupted, or at 35 steps a second,
externally interrupred.

CAPACITY. . . it's greater! Ten or more 25-point bank levels
can be accommodated on the same frame, and single ended
wipers can be provided for 50-point operation,

ADJUSTMENT . . . ir’s simpler! A rare readjustment of the
interrupter springs is all that’s normally required.

OPERATION . . . iU’s smoother! With an even load on 2/ con-
tacts, the Type 43 runs without galloping; there’s no chatter
or bounce.

ADAPTABILITY. . . it's more useful! With more levels. faster
speed and 25- or 50-point operation, it’s suitable for a
wider variety of control applications,

For complete information on this switch that's new and
better, write for our new circular.

s
S ELELTRIL

Distributors in U. $. and Possessions:

Automatic Electric Sales Corporation
1033 Wesi Van Buren Street, Chicago 7, lllinois
In Canada: Automatic Electric (Canada) Limited, Toronto

www americanradiohistorv com

the Type 45 Rotary Switch

the Class “B” Relay

Here's a new relay, wo,
that can be used for
ordinary relay service—
opening, closing or
switching circuits—and
for extremely high-
speed operation. Inde-
pendently operating
twin CoNracts assure pee-
fect contact operation.
Contact points are
dome-shaped tomainiain
uniformly low conwct
resistance, They may be
arrenged in one or two
pile-ups with a maxi-
mum of 16 conracts on
13 springs in each pile.

i
i

i,
i i

i
&
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Tubes & Tube Accessories

TV Miniature Rectifier

A special rectifier tube for low cost tele-
vision receivers has been developed having a
maximum rating of 13 KV inverse peak and

Known as the 1X2.
9-pin miniature, fila-
mentary type, half-wave, high-voltage rec-
tifier, Plate connection is ro a skirted
miniature itop eap. A special feature of the
new tube is the inclusion of 2 unconnected
hase pins oftering tie points for Fflament
dropping and high-voltage filier resistors. In

1 ma DC load current.
1t is a compact, T G,

new equipnent applications, the 1X3 at jis
maximant rating, is a replacement for tvpe
1B3GT/2016 —Hytron Radio & Tlectronles
Corp., Salemn, Mass.

Subminiature Tubes

‘ Believed to be the smallest vacuum tubes
in commercial production, the new Sonotone

volliage ampilifler and power culput tubes are

lesg than an inch long. Three of them in an
amplifier circuit are capable of amplifylng
electric vower 10 billion times. These tubes
are produced in three current ratings; 10, 15
and 20 milliamperes. The wvoliage amplifier
tubs has a normal filament voltage 0.6 volts
and a voltage gain per stage of about 75. The
power twbe delivers an output of 2 MW and
has a normal filament voltage of 1.2.—Soeno-
tone Corp.. Dept. T, Eimsford, N. Y.

Power Tetrode

A forced-air-covled power tetrode (4-2504/
3D2%2) with a maximuin plate dissipation of
250 watts has recently been added to the

RCA line of power tubes. It can be wvsed as
an af power amplifier and modulator as well
as an rf power amplifier and oscillator. Com-
pact in slze, it has low grid-plate capacitance
and requires low driving power and may be
operated with full ratings up to 75 me, or
with reduced ratings up to 120 mec,—Tube
Dept., Radioc Cerporation of America, Har-
rison, N. d.
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Miniature Triode

The 6AB4 is a new miniature triode which
hlas Dbeen designed for use as a grounded-
grid RF amplifier and local oseillator for
television receivers 1t is one triode section
of  Lthe 12AT7. 1win triode, A redesigned
heater gives improved microphoenic gualities
and reduces hum-level. Mounted on a 7-pin.
bulton base wilhh a glass envelope, the 6§AB4
has a maximum seated height of 1% in.; an
gver-all height « in: and a dlaneter of
% in. -—Tube Division, General Eleectric Co.,
SMeheneetady, N. Y.

TV Ballast Tube

Beeause the Amperiie TV ballast tube is
hermetically sealed and filled wilh heliuny, it
will not overheat {the cabinet and parts
Heat is dissipated evenly in all direclions.

ay
S8
N
oS

5
IE

The tube is produced with as many as 9
separate controlling elements. Furthermore,
to withstand the possible overload of TV re-
ceivers. some of the 2.5 walt elements are
designed (0 withstand 40 watls. an overioad

of 2000%. Voltage hreakdown between ele-
ments is 1,200 volts DC.-—-Amperite Co.. 561
Broadway, New York 12, N, Y.
TV Tube

Developmenlal work has been completed
on & mnew 16-in metal-glass television tube
which is 28 in. shorter than the 16AP4.

The new tube has been tentalively identified
as the type 16EP4. Because of its shorter
length., the defleclion angle is increased to
650°. The tube requires the use of an ion
magnet and is available in guantity.—Rau-
Iand Corp., 4241 North Iinox Ave,, Chicago
41, ML

Subminiature Tube

Electrically identical to the miniature 6.AIKH
except for a small difference in heater cur-

rent, type CK5702/CK605CK subininiature tube

now is avatlable and may be used in any cir-
cuits which have been designed for the 6AKS.
Sockels arc also available for the submini-
ature type.—Raxtheon Manufacturing Co., 60
East 42nd St., New York 17, N. Y.

Rectifier

An inerl gas-filled 2.5 amp. recitifier tube
(NL-614) has heen developed which may be
used aL any ambient tlemperalures between

s filled willh xenon
than mercury va-
por  rectifier tubes of similar rating. The
tube's characleristics are filament voltage
2.5 Atament amps., L5 DC amp. output, 2
peals current output, 15 amps.; pealt inverse
voltage, 500.—National Electronies, Inc.,
Geneva T

—75° angd +80°C, To
gas and is more compact

www americanradiohistorv com

TV Tube Beam Benders

Television tubec beam benders TV-2 and
TV-3 slip over rhe neck of standard TV tubes
and are designed to nininmize burnt spols on

tuke screens. The TV-2 featurss s single per-
nmianent bar magnet and is intended pri-
marily for a 10-in. kinescops anl SBG( tnbes
wilh fux densities across the magneiic poles
of 33 = 3G and 75 * 1G G respectively, The
niore elaborate TV-3 incorpnrates 2 magnets;
the bhar magnet for the rear and the ring
magnet for the front elements This type
is engineered for 12-in. and larger TV tubes,
especially those of the bent-gun iesign. Al
parts except rubber slesves and rmg magnet
are cadmium-piated,—Clarostat Mfg. Co., Ine.,
Dover, N. X.

Deflection Amplifier Tubes

The 6BQGGT and 25BQSGT heam pentodes
have been designed specifically for uwse as
horizontal deflection amplifiers in lower cost

television receivers. Their eonstruction and
processing malke them suitalle rfor h peak
inter-electrode voltages. The SBQ8GT with
its 6.3-volt heafer is for use in trans(ormer

operated sets, while the 25RQ6GT with iis
25-volt heater iz =uitable for use in scis em-
ploying series heaier connecti The plate

is brought out to a i{op cap ror isolation of
ithe high voltage and convenience 1 ¢ircuit

lJavout.——Hytron Radio & Xlectronies Corp.,
Salermn, Mass.
HF Twin Triode

Designed for sustained life under condi-

tions ol intermitient operation, the GL-5670
is a reliable, long-life miniature trinde for
maobile  communication and  aireraft  radic

equipment. Tts gold-plated grids and modified
heater have been engineered it withstand a
great number of on-off cycles. Heater voltage
of the GL-5670 is 6.3 volls, AC or DC, while
the heater current is 0,330 amps. Plate
voltage maximum is 300 volts.—General Flee-
tric Co., Tube Div., Schenectady, N. ¥,
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® The Aerovox Research Worker is edited
for a specific reader audience—the engineers
and designers of radio-electronic equipment.
Every page, every word, is directed to the
prime interest of this audience. The editorial
program is patterned to serve the reader in
all phases of the radio-electronic field.

Each monthly issue unfolds a new and use-
tul phase of this round-the-calendar publica-
tion which aims to keep you informed on all
that is new and significant. The editorial con-
tent anticipates the needs and interests of its
readers. And it is always authentic.

Timely and practical articles on these sub-
jects are written by men of the Aerovox engi-

* TJuly. 1949

o
o
e
-
AL

neering departments who are authorities in
their specialized field. Featured, ico, are
many helpful suggestions on processes and
construction. Every article speaks the lan-
guage of the reader—is written up to the level
of his technical knowledge and training but
down to earth in the bedrock fundamentals
of the subject discussed.

The AerovoX Research Worker is dis-

tributed gratis to all interested parhies.

To get :
write us on your busine

- imply
FREE subscription, simp
o ss letterhead.

FOR RADIO-ELECTRONIC AND

www americanradiohistorv com

4%


www.americanradiohistory.com

Choice of 626 Tubular Resistor Values '

IN STOCK

Hundreds of other Stock Types, sizes and values!

P Awrveaizes ﬂ

The sign of a

Ward Leonard
Authorized
Induscrial
Distributor

| WHERE BASIC DESIGNS ARE RESULT-ENGINEERED FOR YOU |

50

the Variety! . . the Range!. . the Quantity!
Ready to Meet Your Needs Quickly!

More Ward Leonard wire-wound resistors
have been produced and used over more years
than any other make. And records show that
quite often a stock unit as the perfect answer to
many an industrial need . . . for application, for
performance, for economy, for quick delivery. For
example: there are 626 Vitrohm tubular stock
values in fixed and adjustable types ... and
many others . . . promptly available! It pays to
check into them . . . for your requirements.
Contact your local Wavd Leonard
Autborized Industrial Distributor. |

Send now for handy
Stock-Unit Catalog D-130

Radio and Electronic Distriburor Division

WARD LEONARD ELECTRIC €O.

53.T West Jackson Blvd., Chicago 4, U. S. A. |1 4.

RESISTGRS + RHEOSTATS - RELAYS - CONTROL DEVICES

www americanradiohistorv com
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TV Photometry

(Continued from page 26)

tributed spill of 10 will be reduced
to (100+410)/(104+1) = 110/11 =
10/1. On the other hand, a ratio of
200/1 will be reduced by a spill of
10 to (200410)/(10+1) = 210/11
= 19.1/1. That the units employed
here must be consistent is impliecit.

Such analysis as has been herein
presented is only a beginning. There
is no lack of standards in nearly
every phase of broadecasting and
televigion, yet the extremely impor-
tant situation of studio lighting
measurement for a camera chain
has remained a step-child or neces-
sary evil which seemingly cannot
be evaluated in precise terms. Such
is not the case. The objective ap-
proach can yield results if used
diligently.

REFERENCES

1. ““Photomctry in Television Engineeriug,” D. W,
Lpstein, Electronics, July, 1948
“A Unified Approach to the Performance of
Photographic Film, Television Pick-Up Tubes,
and the Human Eye,” Alhert Rose, Journal,
Soc. Mot. Pic. Engr., Oet. 1946.
The Principles of Optics, Hardy & Perrin,
MeGraw-Hill. .
“The Scientitic Basis of Ilhwuinating Lngic
neering,” Parry Moon, McGraw-Hill,

Radar Stations in Bahamas

Permission to build radar tracking
stations for guided missiles in the Ba-
hamas Islands has been granted to the
U. S. Armed Services by Great Britain
and the Bahamas government, The
project which will eventually cost $200
million will be part of the Florida-
based 3,000-mile test range for guided
missiles.

New RCA TV Plant

Installation of new equipment and
conversion of other facilities marked
the extension of television receiver
production to a third RCA Victor Di-
vision plant at Bloomington, Ind. Ap-
proximately one-third of the 226,000
sq. ft. of manufacturing space in the
modern one-story plant will be de-
voled to production of TV sets. This
extension supplements operations in
Camden and Indianapolis.

CR Tube Secaling Machine

Easily interchangeable adapters on the
Kahle cathode ray tube sealing machine en-
able 1t to seal eilher 12 tubes (up to l6-in.

gize) or 16 tubes (up to 12l -in. size) per
cycle of operation, Shrinkage is held to an
absolute minimum because of the cloge toler-
is built.—Xahle
St., North

the machine
1309 Seventh

ances to which
Engineering Co.,
Bergen, N. J.
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PERSONNEL

Harry F. Dart, Bloomfield, N. J,
Westinghouse engineer who pioneered
in radio, has been elected chairman of
the New York section of the IRE. The
section lists 5,000 members in metro-
politan New York, including sub-sec-
tions in Long Island, Northern New
Jersey and Monniouth County, N. J.

Madison Cawein, formerly affiliated
with Farnsworth Radio & Television
Corp.. is now consulting engineer for
Diamond Power in Detroit and P. R.
Mallory in Indianapolis.

Arthur V. Loughren

Qrville M. Dunning

Arthur V. Loughren and OQrville M. Dunning
have been elevated to the posts of vice
president in charge of research and vice
president in charge of engineering respec-
tively. by the board of directors of Hazeltine
Electronics Corp., Little Neck, N. Y.

Dr. ¥Frank B. Hodgdon, for many
years an engineer at the Hawthorne
Works al the Western Electric Co. in
‘Chicago. 1ll., has accepted an appoint-
ment in the Research Department of
the American Lava Corp.,, manufac-
turers of technical ceramicg, at Chat-
tanooga. Tenn.

The College of Wooster (Wooster,
Ohio), at its 79th annual commence-
ment, conferred the honorary degree
of Doctor of Science on Vietor J. An-
drew. In 1936 he established Andrew
Corporation and is now chairman of
the board of dirvectors of that corpora-
tion.

A. C. Sayland has been appointed
chief engineer of the Moforola Con-
sulting Service, with headquarters in
Washington, D. C. He will assist in
the mechanics of filing applications
with the FCC for construction per-
mits and station licenses by Motorola
customers.

Arthur J. Rau has been elected a
member of the board of directors of
the Electrical Reactance Corp.. Frank-
linville, N. Y. Electrical Reactance
Corp. manufacturers ceramic conden-
sers, choke coils and resistors.

Frank W. Guthrie has been ap-
pointed sales manager of the Rauland
Corp., 4245 N. Knox Ave., Chicago 41,
manutfacturers of Visitron aluminized
‘television picture tubes.

TELE-TECH -~ July, 1949

investigate . ..

ENOLIT

Reg. U5 P10t

FIBERGLAS LAMINATES

Three versatile grades . ..

1.

SILCONE FIBERGLAS—Grade G-7-830—Combines high
heat, lame and arc resistance. It is recommended for
exacting low-loss electrical applications and for insula-
tion in transformers, motors and other applications sub-
jected to elevated temperatures.

MELAMINE FIBERGLAS — Grade MGB-811 — kx-
tremely high tensile, flexural, compressive and impact
strength values. High heat resistance and good arc
resisting properties. Dielectric sirength and dielectric
loss characteristics excellent under high humidity con-
ditions and elevated temperatures.

PHENOLIC FIBERGLAS — Grade GB-801 — A staple
type that has high impact strength, good electrical
properties and resistance Lo heat. Low dimensional
change under maoist conditions. Especially suitable for
Class B insulation and other clectrical applications re-

quiring heat resistance.

For full details on Phenolite Fiberglas Laminates call or write

Smce 7873 ST,

www americanradiohistorv com
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that
big question of

GOOD
INSULATION

... was settled many years ago in the
mica field, when engineers, specifi-
cation writers and purchasing execu-
tives began to connect the name
MACALLEN with MICA that was
supreme in the qualities that made
this extraordinary insulation material
do an even better job than nature
intended. Qualities such as variety
and adaptability of shape, uniform
thickness, flexibility,
other wanted characteristics. So —

dielectric or

to product planners who realize that
the importance of good mica is way
out of proportion to its low cost
in an assembly, mica has to mean

MACALLEN MICA

think of MICA. thrnk

when you

of MACAILLEN

DEPENDABILITY

is just another reason

why MACALLEN
MICA is way out
ahead . . you save

time and trouble be-
cause of uniformity,
cut assembly costs,
increase profits.

o Wy
T e

THE MACALLEN COMPANY *© 16 MACALLEN ST, BOSTON 27, MASS.

CHICAGQ.: 565 W. WASHINGTON 8LVD. e
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CLEVELAND: 1231 SUPERIQR AVYE
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FCC’s Plans for Future of TV

T last the television industry has

information on the trend of the
collective thinking of the FCC on
the subject of television broadcast-
ing, according to the plans recently
announced.

1. The lower portion of the pres-
ent experimental band, 475-890 MC,
will be divided into 32-35 channels,
6§ MC wide, for commercial black-
white (or color) television broad-
casting.

2. These new UHF channels will
be intermingled with the presently-
used 12 VHF channels, which will
be retained.

3. When an over-all allocation
plan for both VHF and UHF sta-
ticns has been worked out then the
freeze will be lifted, sometime “in
the fall”.

4. The upper portion of the UHF
band will be reserved for TV re-
search, such as Stratovision, high-
definition monochrome and color.

5. The Commission invites propo-
sals for commercial broadcasting of
color on VHF or UHF channels;
PROVIDED it can be shown that:
(a) the system can operate in a
6 MC channel; (b) it can be re-
ceived on an ordinary TV receiver
“with relatively minor modifica-
tions”: and (c)} ‘‘sufficient receivers
and parts are available to permit
adapting monochrome receivers for
color reception®.

A notice of proposed rule-making
will be issued In approximately six
weeks from May 26. Revised allo-
cation plans will take into consid-
eration propagation studies in the
Ad Hoc report. After these pro-
posed regulations are issued 30 days
will be allowed for comment. A
hearing will follow within 10 to 14
days and oral argument will be
heard within two weeks after the
hearing. The final decision and the
lifting of the freeze will be expect-
ed in the late fall. So much for the
FCC announcement. What does it
mean to the future of television?

Use of the UHF Band: It is be-
lieved that the opening of the UHF
band to commercial television
broadcasting was the only course
that would take care of the large
and growing demand for TV li-
censes. This new band is not as
good ag the VHF band from the
broadcaster’s view because of lack
of high-power transmitters, the
need of greater power for equal
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coverage, reception problems due to
terrain and the present lack of con-
verters or suitable receivers in the
hands of the public. Some of these
disadvantages will be removed in
time. The UHF band is the only
place available to the late-comers
in the TV broadcast field. They will
have to be satisfied with it.

Frequency Space for Research:
Television engineers are pleased
that the FCC plans to retain the up-
per part of the UHF band for re-
search. Had this not been done how
could we expect improvement in
this growing art of wvisual broad-
casting? It would have ruled out
high-definition pictures, leaving the
French with their nominally supe-
rior 1000-line picture in the lead.
I might have prevented us from
ever having satisfactory pictures in
color.

Intermingling: If this could have
been avoided it might have simpli-
fled receiver merchandizing in the
future. But it happens that the de-
mand for more channels is great
from those large cities where all of
the available VHF channels are all
ready assigned. Intermingling,
which may mean that nearly all of
us will have to have converters with
our present receivers, can not be
avoided.

The Commission correctly points
out that the whole allocation prob-
lem is such that it has to be solved
for the VHF and UHF at the same
time. In this connection, it is be-
lieved that changing existing VHF
assignments will not be feasible and
that therefore all present and pros-
pective owners of TV

cence.

Color: Apparently the FCC must
think there is a workable 6 MC color
system that will satisfy the army of
TV observers. If so what system is
it? The first guess would be that
it is the modified CBS, sequential,
medium-definition, rotating-disc,
dim-picture system. The second
guess is that a relatively unknown
system, proposed by, but only par-
tially demonstrated by, a West
Coast inventor, details of which
have not been released, may be a
candidate. As far as is known the
RCA simultaneous color system can
not be squeezed into a 6 MC chan-
nel.

The reader should appreciate the
fact that the FCC’s surprising ref-
erence to color actually should not,
in any way, prolong the freeze. The
important thing is to make the best
technical allocation of the VHF and
UHF channels.
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receivers |
should have NO fears of obsoles-

Sandaid in he

RADIO awo TV FIELD

Kester Flux-Core Solders are as modern as today’s TV

receiver. The latest Kester development is “Resin-Five” . ..
a flux-core solder that is absolutely non-corrosive and non-
conductive and yet readily solders such metals as zine,
brass, nickel silver, nickel-plate, copper, and ferrous alloys.
The most efficient solder made for radio and TV work.
Available in all standard and special gauges. Various core
sizes can be had to control the amount of flux you need.

Free —Technical Manval *

Send for Kester’s new 28.page

monyal, “SOLDER ond Solder-

ing Technigue' . .. o complele

analysis of the opplication and
properties of soft solder olloys «
ond soldering fluxes.

KESTER SOLDER
COMPANY

4210 Wrightwood Avenue, Chicago 3%, Illinois

KES'I'ER
SOLDER

Factories Also At

MNewark, New Jersey * Brantford, Canada
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K{ nvyon. “Fits Your
¥ Production To A “T”

Kf,n'i’()n “I‘s’— high quality, uniform |
transformers, are your best bet for development,
production and experimental work. For over 20
years, the KENYON “K” has been a sign of skill-
ful engineering, progressive design and sound
construction.

Now —reduce inventory problems, improve
deliveries, maintain your guality — specify
KENYON “T’s,” the finest transformer line for
all high quality equipment applications.

New Catalog Edition! Write Today!

Kenvon new modified edition tells the com-~
plete story about specific ratings on all transform-
! ers. Qur standard line saves you time and expense.
Send for your copy of our
latest catalog edition now!

W

AN N
TRANSFORMER CO.. Inc.

840 BARRY STREET - NEW YORK 59, N. Y.

R

SPIII.I.I.

pA'nAmoum i PAPER TUBES-

ﬂbllllll

Square ¢ Rectangular ¢ Triangular ‘
Round and Half-Round

With a wide range of stock arbors ... plus the
specialized ability to engineer specxal tubes N
PARAMOUNT can produce the exact shape and size
you need for coil forms or other uses. Hi-Dielectric,
Hi-Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tol-
erances plus or minus .002". Made to your speci.
fications or engineered for YOU.

Inside Perimeters from .592" 1o 19.0"

PARAMOUNT PAPER TUBE CORP.

617 LAFAYETTE ST., FORT WAYNE 2,
Manufacturers of Paper Tubing for the Electrical Industry
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European

Communications

(Continued from page 17)

drive in that direction at present.
Of course this does not mean that
VHF and UHF are neglected. Some
of the best VHF radio and DF
equipment seen is made in this
country and there is great activity
in the laboratories of the wvarious
companies working on UHF and
microwave equipment. Production
technics seem to have improved,
possibly due to the US influence
during the war. In many cases de-
signs show the effect of mass pro-
duction short life thinking, in place
of the traditional English everlast-
ing construction.

Interest is very great in US tubes,
and the octal base is popular.
The trend seems to be toward the
6 wvolt tube, although, of course,
there is still a tremendous number
of the earlier types made. Midget
portable sets on the US style are
appearing on the market, and many
of them are beautiful pieces of
workmanship. The “EKCO” Com-
pany puts out a very intriguing
model under the name of the “Prin-
cess’”’. This weighs four pounds with
battery and covers the low and
medium frequency bands. Being in
two colors it is extremely attrac-
tive, although its price is a little
high, $64.00. It must be remem-
bered, however, that this includes
$12.00 purchase tax. Plastic cabinets
are very popular and just about
every manufacturer uses them. The
latest HMV television receivers use
plastic cabinets. Incidentally, this
receiver will probably revolutionize
television prices in England. Selling
for only $184.00, including almost
$50.00 tax, it has a ten inch picture
tube. The designer of this set said
that it has only fourteen tubes, is
a TRF, and has a sensitivity of 150
to 200 microvolts. It is designed for
use in the metropolitan area where
noise is not too high.

A day was spent inspecting the
plant of the “EKCO” Company at

| Southend, and talking to the engi-

neers in the research department.
This is really one of the miracle
companies of the radio age. Barely
twenty years old, it has grown from
two friends making battery elimi-
nators in a back room to a multiple
industry employing thousands, and
active in all phases of the industry,

| from lighting fixtures to its own
' bakelite plant. Mention is made at

length of this company because it
is believed that it represents a bet-
ter than average operation. Fig. 1 is
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a view of the television assembly ; : - i e

line. It is interesting to note the : The Flrs" L) . major en-
form of construction used in the pas e R e gmA %e W gineering
sets. Although this particular me- CE RA Mlc stride in phonograph pickup cartridges em-

Chanlcgl construction may be more s i i : e ploying ceramic elements since Astafic first

expensive than the Some_What more ; cARTRlDG E pioneered in this type unit last year. It's Astat-

;losely grogped layouts in fuhe us, o R s ic's liny new gem — the "GC" — the first car-

it pays OHETII_? eiase of h‘?ncihng atl;jd ) wlfh ; : tridge of its kind with replaceable needle.

SeIVICIng. € lour conirols on € - 7 : ] Takes the special new Aslatic "Type G nee-
.~ CHANGEABLE NEEDLE F e

front are on/off, volume, brilliance, dle — with either one or three-mil lip radius,

contrast and sound tuning. Since g I HT WE!GHT : i 1 hire — which sli

. - ; i precicus melal or sapphire -— which slips from
only one channel is used there is no l G : = : ; its rubber chuck with a quarter turn sideways.
channel selector. it low FE[SSURf Resistance of the ceramic element to high tem-

Mention of servicing brings up a
somewhat unique school. The com- |
pany runs a serviceman’s school. .
Here dealers come for a short course
on the company's products. The il- ¢
lustration, Fig. 2, is a view of the |
school, with a dummy chimney in
the foreground demonstrating how
to attach an antenna. The vertically
polarized antenna is very obvious.
Cabinet deliveries are never a bot-
tleneck for this company. Their own
presses, both injection and moulded
types, supply not only their own
needs but also those of other com-

peratures and humidity is not the only addi-
tional advantage of this new development.
OQulput has been increased over that of any
ceramic cartridge previcusly available, Its
light weight and low minimum needle pressure
make it ideal for a great variety of modern
applications. Details of perfcrmance appear in
the accompanying table.

(d

Corrop

AL RN 210 10%gnrg

N Cawaga cq,

Cararg

3

panies. The first injection (thermo- | oo | Coee | M ow | PRI | nete |
plastic) cabinets in the country are | Weite for Tre Presure | YOlEe ‘ e Tree i
: WP » . | rt oC Ceramic 6 qr. 0.55% 50-10,000 G il mit 3313 and
;ﬂztie Sfor dtlzle PI;;I;CESS 1§OC11t3bLe- ‘| Additional GC.1** | Ceramic ‘ 5 qr. 0.55* ‘ 50.10,000 \ip radiu®) | 45 RPM Records
igs, 3 an are moulded cab- —
. . . . N . - i dard 7
inet presses in operation. Interest Information com | cuame ‘ 12 on 0 ‘ so10000 | G | ew ecoas
in US radio, and particularly tele- *Columbia #28| Test Record  fAudiotone Test Record
. ) **Has mounting brackel o fit top mounting A53-4nch center
vision, is very strong. In most of ‘

the discussions the writer found &=~ — .

himself giving out information on

US methods instead of learning

about the English systems! i
In general, radio engineering in |

Fngland is much the same as in the

US, with the exception that the ] ? : !

drive to develop new equipment 1 :

such as exists in the US is lacking. i a:uth . -

The system of broadcasting does not i PAN“RAMIE

provide any incentive or particular U ‘

b1:3 3

i st ULTRASONIC ANALYZER

Cross Modulation Studies
Nois2 Investigations
Determining Transmission Characteris- An jnvaluable new direct reading instru-
] tics of Lines and Filters

@ Monitoring Communications Carrier . . . .
: Systems tions, the SB-7 provides continuous high

# Checking Interference, Spurious Modu- speed panoramic displays of the frequency,
lation, Parasitics, Effects of load

Available Now!
Easy, Fast
Ultrasonic Spectrum Analysis

with Model SB-1

urge to the manufacturer to develop
new equipment for transmission |
since the market is so limited. It
appears that in most respects much
has been learned from contact with
US methods during the war, and
that apart from being a smaller in-
dustry numerically, it is working

ment for simplifying ultrasonic investiga-

along parallel lines to its US coun- changes, shock, humidity, component amplitude and characteristics of signals
terpart. \l;icg;;"mns' ste. wpon frequency ste- between 2KC and 300KC. The SB-7 allows

simultaneous observation of many signals
within a band up to 200KC wide. Special

o Telemetering

Plastic Insulators for

Specifications control features enable selection and highly
Smaller Metal TV Tubes Frequency Range: 2KC — 300KC, sta- detailed examination of narrower bands
i bilized itnear scale, hich ) . . L ted b

Because the application of their Scanning Width: Continueusly variable which may confain ﬂgnas_separae WY
plastic insulating mounting rings and ‘ from 200KC to zero. _ less than 500c.p.s. The instrument is
sleeves has proved so successful with Four Input Voltage Ranges: 0.05V. Full unique in that it provides rapid indica-
16-in. metal TV Tubes. Anch Plasti ‘ Scale readings frem 1 millivelt te 50 B . .

. R 5 chor Flastics | volts. tions of random changes in energy dis-
Co., 533 C‘_inal Street, N(_E‘V YQI‘](, 18 | Amplitude Scale: Linenr and two dezade tribution.
now preparing to adapt this design for log.
use with the new smaller metal tube Amplitude Accuracy: Within 1db. Resi-
types. According to reports received | dual harmonics suppressed by at fezst
more than 25,000 of the 16-in. plastic >0db-

N P . " Resolution: Continuously variable. 2KC PAN MIE

mounting rings and sleeves are now in at maximum scanning width, 500c.p.s. 77 RAOI0 PRODULTS dne
daily consumer use and 15 major tele- for scanning widths below 8KC. '
vision receiver manufacturers employ | wRITE NOW for complere information {osopTH ACcOND Ave MevnT vERNeN
this item in their new egquipment. | price and delivery, N
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WHAT ARE YOUR CRYSTAL
NEEDS?

No matter how specialized — or
standardized — they may be, JAMES
KNIGHTS CO. is fully equipped to

satisiy them quickly and economically.

To effect greater savings for you on
short runs, a special production system

has been established.

We are also equipped to quickly
build “Stabilized” crystals to meet every
ordinary need — precision built by the
most modetn methods and equipment.

For quality — speed — economy,
contact the JAMES KNIGHTS CO.
You'll be glad you did!

"STABILIZED" CRYSTALS
To Meet Every Need

A WATCH TIMER
MANUFACTURER

wanted a crystal for
use in timing stand-
ards. The JAMES
KNIGHTS COM-
PANY designed a
special unit and has
delivered thousands of
satisfactory crystals.

Nen James Knights Co. Catalog
On Request.

TAPE CHARACTERISTICS

(Continued from page 33)

area, or, the introduction of third
harmonic distortion in the recorded
signal. The net effect of spreading
the recording flux would be to in-
troduce a loss of signal at the higher
frequencies.

Where appreciable wear can bhe
visibly noted, a new record head
should be installed and the worn
head should then be returned to
the manufacturer for examination
or replacement.

Wear of the play-back head is
most serious when such wear pro-
duces an increases in width of the
air gap. Comparison of the gap of
a new head with that of the worn
head, when the two heads are ob-
served under a medium power
microscope, will reveal significant
changes in gap width. A frequency

' response curve run on the recorder

with new and old play-back heads
is perhaps the simplest technigue
that can be employed by the station
engineer to check play-back head
wear.

Magnetic tapes produced several
years ago in this country often
showed a high degree of rub-off of
the magnetic material. This ma-
terial, removed from the tape, would
accumulate on a record or play-
back head to such a degree as to
force the tape away from contact
with the head. Improvement in tape
manufacturing technigues have re-
sulted in the production of tapes
which are relatively free from this
trrouble. Periodic cleaning of the
heads with a non-inflammable sol-
vent such as carbon tetrachloride is
slill recommended as a routine pro-
cedure to remove lint, dirt or any
other foreign matter which may ac-
cumulate on the head surfaces.

As previousiy mentioned, the
remanent noise on a well erased
tape is usually of the order of the
amplifier system noise. Lack of
symmetry in the bias oscillator wave
form may cause a large increase in
the apparent background noise of
the tape. The introduction of rela-
tively small amounts of even order
harmonics in the bias or erase wave
form will seriously affect the signal-
to-noise ration of the system.
Remanent magnetization of either
the record or play-back head will
also raise the background noise level
to a high degree. If the signal-to-
noise ratio in the magnetic record-
ing system is less than that which
could normally be expected, and
the tape noise is appreciable greater
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than the amplifier system noise, the
possibility of remanent magnetism
in the heads should be investigated.

A procedure for demagnetizing
the heads is usually described by
the recorder manufacturer in his
operating instructions for the equip-
ment. Record and erase heads can
usually be demagnetized by the
momentary application of a 60-cycle
current having a maximum value
of from 2 to 3 times that of the
bias current normally supplied to
the head. The current should be
applied and reduced gradually by
an essentially stepless variable volt-
age transformer such as a Variac,
the current being slowly raised from
zero to the maximum wvalue and
returned to zero over a period of
from 5 to 10 seconds. This same
technique may be applied to the
play-back head but care must be
taken not to apply a current of
such magnitude as to injure the
winding.

In storing magnetic tape the same
factors involved in the storage of
safety base movie film generally
apply. Extremes of temperature and
humidity should be avoided. Ideal
storage conditions would be in the
temperature range of 60 to 70° F. at
a relative humidity of 40 to 50%.
For maximum life in long time
storage, rapid and frequent changes
in humidity and temperature are
undesirable. Storage of plastic back
tope in a basement in the summer
time where the relative humidity
may reach a value of 90 to 959
should be particularly avoided. Pro-
longed storage in areas where sun-
light or heat radiators may hold
the temperature above 110°F. will
promote embrittlement of most
plastic materials.

Since magnetic tape is a medium,
whose state can be altered by a
magnetic field, signals may be al-
tered or impressed on the tape by
strong fields existing outside of the
recording equipment. Stray fields of
this nature are usually held to a
minimum in well designed broadcast
station control rooms and studios.
While it is highly improbable that
stray magnetic fields may be en-
countered which would completely
saturate magnetic tape, fields of
lesser magnitude produced either by
a large current in an electrical con-
ductor or by permanent magnets
may cause partial erasure of or im-
pose an appreciable amount of back-
ground noise on a recorded tape.
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A strong magnetic field may also
cause transfer of a strong signal in
one layer of tape to an unrecorded
area in an adjacent tape layer. In-
stances have been reported of
erasure of tape by the strong mag-
netic fleld of a street railway car
or trolley bus when the tape was
inadvertently placed near a hidden
conductor in the wall of the vehicle.
Relatively few instances of trouble

of this kind have been reported, so
from a practical standpoint it ap-
pears that the problem is not a
serious one. Some measure of pro-

tection from stray magnetic fields |

is offered by shipping tape records
in standard move films cans made of
pressed steel. The added measure
of protection afforded by such a
container might well justify the
extra shipping expense involved.

MINIMIZING REFLECTIONS

(Continued from page 39)

attained. Thus, the luminescent
crystals remain exposed on the back
for impingement of the electron
beam and at the front for visibility.
The opaque material acts to con-
fine the light emission of each crys-
tal to the crystal itself so that a
white picture element has no ten-
dency to lighten the grays or blacks.
The optimum ratioc of the barrier
powder to the phosphor material
depends on the intensity of the
electron beam. A greater amount of
dark powder can be employed at
higher beam intensities with great-
er contrast gain.

Such screens do not require ex-
cessive illumination in order to give
fidelity and contrast. All demonstra-
tions have indicated the viewer has
the ability to view the picture for
long periods of time without the
fatigue associated with common
viewing practice.

While the opaque powder was
intended primarily to eliminate
light dispersion, it was also able to
partially reduce the effects of hala-
tion produced when the light rays
from a bombarded area travel into
the glass face of the cathode-ray
tube and are refracted. Those rays
which make an angle greater than
0 (Fig. 2) do not leave the glass
when they reach the outer surface,
but are totally reflected back into
the glass, scattering at each point
where the reflected rays strike the
fluorescent crystals. That portion of
the scattered light which does not
travel toward the observer is par-
tially absorbed by the opaque bind-
er, the amount of absorption in-
creasing as the angle between the
scattered light rays and a perpen-
dicular to the screen increases. At
90°, when the scattered rays are
parallel to the screen, and at great-
er angles, there is total absarption.

It has long been felt by many
workers in the fleld that lumines-
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cent screens using aluminum back- |

]

ing were tending in an undesirable |

direction because they emphasize
the contrast-destructive effects of
light dispersion. The numerous
screen filters available are a direct
result of the overpowering intensity
of the light generated in these tubes.
The opagque powder system repre-
sents a more feasible approach to

greater contrast by eliminating dis-

persion and reducing the brilliancy
required rather than to overpower
the observer with a light intensity
high enough to create the illususion
of great contrast.

The American Television correct-
ed screen, developed by U. A. Sana-
bria, Warren G. Taylor, and E.
Browning, working under the di-
rection of Dr. Lee de Forest, consists
of a phosphorescent crystal buried
in a light absorbing binder which
completely surrounds the sides of
the crystal but leaves the back and
front faces exposed, Fig. 3. Further
desirable effects can be obtained by
the use of metal such as zirconium
in the screen, which is a poor sec-
ondary emitter, opaque to light and
vet a good gas getter, and which,
under the influence of bombard-
ment, picks up gas occluded in the

rest of the cathode-ray tube. The -

combination of a getter within the
screen powder and a light absorber
is one of the features of this proc-
ess. As a matter of fact, a highly
reflecting substance, such as silver,
which could be opaque to light and
yvet reflecting internally the light
from the luminescent crystal, would
be highly desirable. It might actual-
ly improve the light and, yet at the
saine time, discourage dispersion if
the rear side thereof were covered

with a dark substance, or the silver |

oxidized, in order to discourage re-
flection, but always leaving the
crystal exposed, however, to the
rearward.
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ACTUAL

Welded
GERMANIUM
DIODES

NOW AVAILABLE AT
NEW LOW PRICES!

Compare the Cost!

Quantity Quantity
m 160-10,000 10,000-50,000
IN51  was $.65—now $.58 was $.58—now $.53
IN48  was .75--now .64 was .B5-now .60

ENERAL ELECTRIC'S four types of
Germanium Diode Rectifiers are
available to meet electronmic require-
ments where problems of space or AC
hum exist, or where heat produced by
a vacuum tube would be objectionable.

LOOK AT THESE FEATURES—

% Welded Contact Construction—
Forstability,shock resistance,
high ambients, long life.

% Insulating Case—For low lead-to-
lead capacitance, high moisture
resistance, mechanical strength.

* Small Size—For “no room” appli-
cations.

Call the G-E office near you, or write
for specificarions and price list:

General Electsic Company, Specialty

Division, Electromics Park, Syracuse,
New York.
*Subject to prior orders.

/ (Fe o v d /)ch }M{(! T

i
GENERALD ELECTRIC
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IRE CONVENTION AT SAN FRANCISCO CIVIC CENTER

The 1949 West Coast Convention of
the TRE and the 5th Annual Pacific
Electronic Exhibit of the West Coast
Electronics Manufacturers Association
(WCEMA) will be held jointly in the
Exposition Auditorium of San Fran-
cisco’s Civie Center from August 30 1o
September 2.

Approximately 200 radio and tele-
vision parts and component manufac-
turers will occupy 38,000 sq. ft. of ex-
hibit space on the main floor of the
guditorium, The IRE convention will
be held in Larkin Hall and adjoining
committee rooms on the main foor
next to the exhibits. Following is a
list of papers which will be presented:

Tuesday, August 30

Cpening Session——Morning

and T. J. Farker
zation QO Freguency

(Us-
Se-

Hdwards

“An Appl
Feedhaek™

Vincenr Salmon  (Stanlord
“The Constanl-Voltage Aadio
Syslem™

Cledo  DBrunetli  (Sianford  Research
“The Fulure of Subminiaturization™

Joenathan
NETL)
lective

Regearch
Dis

Tnst. )
rioution

Inst.)

Yacuum Tubes—Afternoon

W. R. Raker. Q. A. Kerns, Reidel,
R. . Edwards (Univ. of <Calif. Rad Labh)
“High-Current High-Vollage Gas Discharge
Tube"”

Merrill IL

TJack and

Browr (Machlett Labs, Spring-
dale, Conn.) "High Voliage Industrial Rec-
tifier Tubes—Design Consideration for
High Power Applications”

George D. O'Neill (3ynhania, Tlectric Prod-
ucts, Tmparivm. 1'a.) “"The Effect ol Con-

7

in hundreds of mechanicol applications,

TEGHNIGAL | pm=m-m===="==="""
PLASTICS

Synthane cataleg.

PUNCHES

Synthane laminated plastics is a valvoble material for many
applications in mony industries because of its unusual cambinatian
of mechanical, ¢hemical and electrical charocteristics. Light in
weight, hard and dense, Synthane is also highly resistant to cor-
rosion ond moisture. It is on excellent electrical insulator with

high dielectric strength, low power foctor and low dielectric 1
constont, Synthane is easily machined, and because of its wearing
\
I

qualities ond resistance to impact fatigue, has found o ploce

Why not investigate the possibifities of using Synthane in your
praduct or process It may be the material you have been seeking.

For more information without obligalion mail fthe coupan today.
SYNTHANE CORPORATION
12 River Road, Oaks, Pd.

Please send me G cOpY of

N

po SRR

the complete

- JJLavAtRn
o &

(€sg w,“cﬁ‘
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. apeed production . . . in both your experi-

be precision made by
individual or co-operative application of Di-Acro Precision
Machines (see examples at right}. D1-AcRo Machines are now
offered in a total of six types and 21 different sizes, ineluding
two new units—a power driven Shear and a hydraulic Bender.

tact Totential Difference on Electron Tube
Characteristics’
T.. M. Tield (&tanford University) “The

Transverse Current Amplifier'’”
Circuitry—Evening
A, E. Harrigon (Univ. of ‘¥ash.) ““Graphical
Analyeis of Tuned Coupled Circuits™
A, Watkins (Los Alamos Scientific Labj,
“\Wideband Pulse Amplifiers’
Dronald X, Revnolds and Jlilton B. Adawms
{Stanford Research lInst.) “Front-end De-
sign in UHT Television Receivers'

D.

Donald H. Preisc (Ritel-McCullongh San
Bruno, Calit.), “Some Developments in
UHEF Power Oscillator Circuils™

Wednesday, August 31

Instrumentation—Morning

L. P. Robinson and 1. L. Sink {(Consolidated
Engineering Corp.)  “Nulti-Channel Reg-
ording of Physical FPhenomena' Charles
. Green (USNEL) ~Frequeney Control
with Synthefic Crystals”

A . G Peterson (General Radio Co., Cam-
bridge, Mass.) “Measurement of Non-
Linear Distortion’”

E. R. Toporeck (Invokern) "“lise of Dopopler
Radar as a Cest Range Instrumentation tor
Missiles™

Control Systems—Afternoon

J. R. Moore (North Awmervican Aviation)
“Combination Open-Cycle, Closed-Cyele
Tystems”'

Louis (. Walters {(GCLA)Y “Tlectro-Mechan-
ical Feedback aund Recording Manometer'”

Reobert AL Osborn (Norlh Awmerican Avia-
tion) “Criteria Retating Steady-State Re-
sponse lo Transient Response of Closed-
T.oop Systems’

W. Ross aiken and Dick A.
Calif. Rad Lab)
Timing Circuit”

Mack {Univ. of
“1$t-1Ineh Cyclotron Pulse

Microwave Technics and Applications—Evening
Harley Tams (Work done &t RCA: Now
Hughes Aircrafty ‘*Use of Phase front
’lotler to Observe Propagation BRects
William (. &terns (Univ. of Calif. Anlenna
Lab)y *“Near-Zone Fiel:dl Studies of Quasi-

Optical Anlennas™
m. Swarts (USNEL)
faces”
. 1. Cone

j78 “Absorbing  Sur-

(P.T.&T.) “Radio Circuits for

BRAKES NOTCHERS

'ROD PARTERS

di-acro PRECISION MACHINES

Eliminate djes . .
mental and quantily run duplicating operations. An un-
usually wide variety of both simple and intricate parts can

“DiE-LESs DUPLICATING” with the

SEND FOR 40 PAGE CATALOG
ENGINEERS—DESIGNERS—PRODUC-
TION MEN should all have this infor-
mative catalog which contajns tech-
nical data covering DI1-AcRo Machines
and our offer of “Die-Less Duplicating’”
Eng_meering Service to aid in solving
design and production preblems. ..
WRITE FOR YOUR COPY TODAY.,

ONEIL-IRWIN mee. co.

348 8th Avenue, LAKE CITY, MINN,
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Smone and Tolevisgion Servpee —A Prog-
Report”
Thursday, Septembar 1

Circuitry H—Morning

. 1. Trautman. Jr. (Suanford traive) “Cnifi-
eatioy, of Basic Tilier Viewpoints «n ihe
Complex Frequency Plane”

H., A, Rosen (Caltech)y “Steade-Riate and
Trarsient Response by g S Lwo-
dinmensional Poleutlal  Anal

1. H. Meisling and David . RS TEANN
f (mnpufex Mroject) L)L\l ool A
” e Cireuil” {(To be reritled)

Theoretical Problems—Afternoon

Lowl AL Zadeh (Colwmbia niv., New York
iy ‘Frequency Analysis  of  Vormhlo
Netwarks”

Samuel Siver and W, K. Faunders (Univ. of

Calil, Dive of EE and Antenna Laby “Phe
Exiernal I%ield Troduced Dy a Slor in an
Infivite Cirenlar Cylinder™

NooA Begovieh (Hughes Airerarfiy "Slor Tis -
Ajators

Franes 1 Zoeker and Walier Rolnumn ¢Caom-
bridge Fiell Stanony Microwave Guiding

by Mingle Corrugated Surfaces”

Hidden Headaches
{Continued from page 29)

als. Extremes such as these can be

easily avoided by studv of data on

the subject, compiled by the Na-

tional Association of Broadcasters,

and others.

The relationship between the con-
sulting engineer and the broadcast
engineer often has a direct bearing
on the quality of the completed sta-
tion. Only in the more complicated
installations, however, does the con-
sultant bother with the specific

problems and details of equipment
layout. Depending upon the capa-
bilities of the station engineer, and
the complexity of the job, the con-
sultant’s function is important to a
greater or lesser degree. Sometimes,
beyvond preparing the paperwork
necessary for the FCC, he has noth-
ing to do with the building process,
and may never even put in an ap-
pearance at the station. This is the
exception, however, and usually he
is an ever-present source of help.
His attitude, and the necessity for
the assistance he can give are fac-
tors of great importance to the en-
gineer on the spot. Embarrassing
things can happen, if his advice is
ignored or mis-used.

There is a story, possibly apocry-
phal, about a certain chief engineer
who was building a directional
array consisting of several towers.
After receiving specifications for
self-supporting towers, guyed tow-
ers were ordered in their stead. The
system wouldn’t {tune properly,

True or not, this is illustrative of
the necessity for close contact with
the consultant.

On the other side of the ledger
is the case of the management of
an ordinary independent station,
who presented the chief engineer
with an imposing blueprint from
the consultant, showing a block dia-
gram of the entire station. This was
obviously completely superfluous.
Both the station and its engineer
profit when the liaison with the
consultant is cordial and close, and
much wasted effort can be elimi-
nated thereby.

In smaller stations particularly,
the question of false economy has
to be dealt with constantly. The
engineering section is often expect-
ed to tackle odd jobs for which it
1s not trained, in the false belief
that construction costs can be held
down. Such tasks as assembly and
erection of towers can be done by
the staff ,but where time represents
money, this is foolish. The same
condition obtains with regard to

since allowance for the change had
not been made in the phasing and
matching networks, nor were the
sampling loops at the proper height,
on the towers. Many weeks were
wasted in attempling to arrive at
the required pattern of radiation.

installing conduit, and the manyv
details requiring special tools and
gkills, If they are undertaken by the
station personnel, it is usually at
the expense of the technical aspects

(Continued on page 62)

GUARDIAN

LEADING INDEPENDENT PRODUCER OF

Your Opportunity fo SAVE MONEY thru:

1. Uniformity of mass production backed
by the finest of custom engineering.

2. Over ten thousand standard parts avail-
able to produce units built to your speci-
fications,

3. Speedy deliveries to meet your schedules.
Without question—Guardian qualifies fo de-
sign and furnish single units or complete as-
semblies, from simple start-stop controls to
the camplexities of time-delay, timing, count-
ing, multiple credit, add and subtract or se-
quence operations.

PUncte—submit your specifications for ap-
plicationdataandcost-freerecammendatians.

GUARDIAN \(

1607-H W, WALNUT STREET

A COMPLEITC LIKC OF RELAYS FERYIAG AMERCCAN INDYSTRY

TELE-TECH <« July, 1949

dinse SrEVL—
BT TINNED

lwuﬂ\m UL -
PLATING
' M)SHED CADMIDM
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SUPPLIED IN 1 8 2 CONTACT TVEES

JONES

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND
SOCKETS FOR HIGH
FREQUENCY CONNECTIONS
For quality canstrection thru-
out, and fine finish, see dia-

gram obove,

101 Series furnished with
VA", 290%, 5/18°, 3%°, or A"
ferrule for cable entrance.
Knuried nut securely fostens
wnit together. Plugs have cer-
amic insulalion; sockets bake-
lite. Assembly meels Navy
speacifications.

202 Series Phospher bronze
knife-swilch type socket con
tacts engage both sides o
flat  plug contacts—double 8
contact area, Plugs ond
sockets hove malded #7F
o} bokelite insulation. e
: For full details and L8
engineering dato  osk
for Jones Catolog No. 17.

JONES MEANS PROVEN QUALITY 5.202.8

HOWARD B. JONES DIVISION

Cinch Mfg. Corp.
| 2460 W. GEORGE ST, CHICAGO 14, ILL

P

SERIES 5935 RELAY ‘

12, ILLINOIS
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Cormick BRd., Chicago 45, IIl. Preparcd by Relays
the company's prolessional cquipment divi-

sion, the booklet illustrates and describes Catalog No. 149 describing relays for 11

a operation of the 70-DE and 70-H cameras as distinct applications has been issued by the

. BU LLETINS well 4as associated processing equipment. Potter & Brumfield Sales Co., 549 Washington

. . (Mention ®-T) Blva., Chicago 4§, Il Details of PB’s syn-

T . ) chronons utility timers and signal indicator
Power Plant arc also covered.

Bulletin 102 gives specifications and con-
Form 1349 catalog sheet on Katolight pas tact ratings of model 3M, the Super Midget
driven plants may be secured by Wwriting to relay, Write (o Chicago address. {(Mention
Transformers & Components Kato Engincering Co., Mankato, Minn. Two  T-T)
. . . . unils, the 500-watt Series 14 and the 500-watt
Standard Transtormer Corp., Blston. Kedzie Series 23, are illuslrated and described. (Men-

& Addison ‘®is., Chicago 18, 1ll.,, has released tion T-T) Connector Desk Chart
its 1949 catalog on itransformers and related

components. A numerical index, price list, Cannon Electric Development Co., 3209 Hum-

and classified index are Incinded in ihe z2. COMPONERNES boldt St., Los Angeles, Calif, has issued a

page booklet. (Mention T-T) Catalog 300 is a comprehensive collection new desk-size “Army-Navy Specifieations”

of specifications and diagrams of the elec- chart with the latest insert arrangements

Cameras for TV ronic and electrical components of the Cam- shown at half scale for nse hy aircraft, ra-

bridge Thermionic Corp., 445 Coneord Ave., dio, communiecation engineers, designers,

“Motion Pjcture BEguipment for 7Television Cambridge 38, Maass, Terminal lugs and maintenance men, and purchasing agents.

Stations’” is the title of a new brochurs re- boards, swagers, insulated units and coils and The chart measures 17 x 22 in. and contains
leased by the Bell & Howell Co., 7100 Mc- chokes are described. (Mention T-T) 203 insert-lavoutlg. (Mention T-T)

| PLASTIC
CLAMPS |

with

PRECISION [S e
BOBBINS
C

Less space required for same amount
of wire as you're using now — size of
coil reduced to minimum. Precision
Bobbins make a lighter, smaller, a

better coil. Number of turns in- ROUND
creased. Insulating strips eliminated.
Precision Bobbins are spirally wound
and heat treated under compression
f;fr preater strength with less weigh. Safer, Enduring Support! PLUS . ..
anges designed in three types.
Cores: round, square or rectangular. SQUARE . . . exclusive advantages — no shorts! no corrosion!
Precision also makes DI-FORMED no tearing! Safer, lighter, structurally stable. C.P.C.
PAPER TUBES any length, shape 742 Clamps — new, permanent support for wiring, tubing.
or size. WRITE TODAY FOR W?PB approved for lead-ins. Write, wire or phone Ifc:r
EAMPLES — LARGE DETAILED Z:ﬁzlzsl;;;gxc;ﬁ and CIRCULAR 459 today. Sizes '3
ATALOG. )
! G an ittin R 34
RECTANGULAR SARAN BTBE 5 ta 4 - SARAN Bipe FITTINGS 15"t 27,

PRECISION PAPER TUBE CO.

2057 W. Charleston St., Chicagoe 47, I:l.
79 Chapel St., Hartford, Conn.
PLANT NO. 2

COMINERCIAL PLASTICS (0.

MERCHANDISE MART » CHICAGO 54

ATTENTION!
VIDEO TUBE MANUFACTURERS 3”1/

Standard Universal Tilt Tables —
All Sizes — Immediate Delivery

Coating lathes, re-
wash units, tube dry-
ers, annealing ovens,
phosphor mix dispen-
sers, conveyorized in-
stallations, and all
types of production
equipment.

GLASS MACHINERY COMPANY

Fairfield, Connecticut i
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Classified Section

F. M. RADIOTELEPHONE RELAY

For remote broadcasting. Mobile, Industrial and Point-To-Point
communication.

The SCR-528, designed by Western Electric Co.. is especially
adaptable for two-way voice communication in the 20.0 to 27.9 Mec.
channels. NEW and COMPLETE for 12 or 24 Volts DC or with
husky 110 V. AC power supply. Bulietin on request.

RADAR

Western Electric and General Electric models in “S” and “VHF"
bands. All NEW ond COMPLETE. Prices and literature on request.

HANDY.-TALKIES, WALKIE.-TALKIES, PORTABLE EQUIP-
MENT. TRANSMITTERS foc all purposes, special devices and
TOWERS in stock.

Write for Tele-Communications Bulletin.

COMMUNICATION DEVICES CO.

2331 TWELFTH AVENUE
New York 27, N. Y.
Cable: Communidev Tel: AD—4-9277

Jo Promotion Managers

For publication or review in Tele-Tech please
be sure that this magazine is on your list
to receive

—Technical bulletins as issued.

—New product photos & descriptions.
—Announcements of engineering nature.
—~Catalogs, manuals, brochures, etc.

ADDRESS
TELE-TECH, 480 LEXINGTON AVENUE, NEW YORK 17

FREE FREE FREE
WRITE FOR CEC FLYER OF BARGAINS

UG TYPE CONNECTORS
AN ¥ Price e'im AN =
1.18

UG-13/U
UG-14/U
UG-15/U
UG-16/U
UG-17/U
UG-18/U
UG-18A/U . ...
UG-18B/U .

rG-19/U .
UG-19A/U
UG-19B/U
GG-20/U ..
UG-20A/0

UG-20B/U .. .. uUG-106/0

UG-21/U uG-107/0

UG-2LA/U0 ... UG-1074/0

UG-21B/U .. .. UG-106/0

UG-22/U UG-109/T

UG-22A/U ... UG-114/U

UG-22B/U ... UG-115/U

UG-23/U0 . ... CwW-123/U

UG-23A/0 ... UG-131/0

UG-?3B/U ,, .. UG-146/0

UG-21A/U . ... UG-154/U

uUG-28/0 CW-155/U

UG-29/U .. UG-155/U

UG-29A/0U ... UG-156/U

UG-30°U uG-157/U

UG-32/'U

uG-33/U0

UG-34/0

UG-35A/0

UG-36/U

uG-371/0

UG-37A/U

TTG-R7/TT

UG-58/U

1G-59/0 X
UG-59A/0 ... UG-197T/U .... 6.25
UG-60/U UG-201/0 ... 2.8)
UG-404°0 ... UG-202/U0 . 3.44
UG-61/U UG-203/U ... %6.00
TG-61A/0 UG-204/U .... Z.81
uG-62/U UG-204A/0 ... 2.81
UG-83/0 UG-206/U ... .
TIR-AR/T TUG-207/T

UG-86/U VG-208/T

UG-31/US UG-212/U

TG-88/0 UG-213/0

UG-89/10 UG-215/0

TG-490/U uG-218/U0

BHMMUMBATWNS EQUIPMENT Bﬂ

131  Lliberiy St, New York City 7, N. Y,
Dept. T7 Digby %-4124

ELECTRONIC

CONTROL

HANDBOOK

By Ralph R. Batcher and William E. Moulic

Here are all the essential data necessary to deter-
mine the worth of an electronic control device; a de-
pendable guide toward your taking advantage of
the cost-cutting, production-speeding, quality-con-
trol possibilities of electronic devices. Gives you
facts to intelligently balance the advantages of elec-
tronics against mechanical and other methods of
control. Easily understood without advanced knowl-
edge of electronics. Section 1, Basic Elements of
Control; Section il, Conversion Elements; Section I,
Electronic Meodification Circuits; Section 1V, Activation
Elements; Section V, Control Applications.

350 Pages . Hundreds of Ilustrations . $4.50

Bound in limp leatherette caver, opens conveniently flat.

6x9 inches,

Caldwell-Clements, Inc.
480 Lexington Ave, New York, N. Y.

TELE-TECH + Tuly. 1949

Once You
Get This
Book in
Your Hands

Have It
at Your

Fingertips

By Ralph R. Bolcher, E.E. and William Moulic 1

ALL
That the Name
IMPLIES

A handbook—e helping handbook
you will want at your fingertips on
those frequent occasions when the
right answer coan save you hours
of effort.

For radic-electronic specialists this Caldwell-
Clements book provides a convenient, authentic
source of formulas and principles, os well as the
latest in electronic applicatians, free from in.
volved mathematical explanations. Section |
covers Vacuum Tube Fundomentals; Section i,
Electronic Circuit Fundamentals; Section i1, Elec-
tronic Applicotions; Section IV, Vocuum Tube
Data.

456 Pages - 560 lllustrations +  $4.50
Bound in Jimp leatherette, opens conveniently flat, 6 x 9 in,

CALDWELL CLEMENTS, INC.

480-D Lexington Ave. « Inc. New York 17, N.Y. '
industries since 1925 )
You'll Always Send book. If not satisfied, will return within five |
E days. Otherwise will remit payment.
(O ELECTRONIC ENGINEERING HANDBOOK $4.50 §
Name....... {
Address..... I
City and State PSR |
Company Name ... ... NS
R A |
B1
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FOR EVERY NEED [§

QUARTZ
CRYSTALS

ROM Electronics Park, General
Electric offers a complete line
of Quartz Crystal Units, including:

w The G-E Metal Shell (Hermetically
Sealed) Series—for use where long
life, under severe atmospheric
conditions, is essential.

G-E Pluastic Cuses—to withstand
atmospheric conditions less se-
vere than those encountered by
metal tube types.

G-E Thermocell*Units for Precise
Frequency Control — Exclusively
G-E,Thermocellunitsareofmeral
vacuum-tube type construction—
truly hermetically sealed.

AR,

A
= TO LAR
; USERs

General Elecy,;
Qreater

GE CONTRACT
OF cRYsTALg

uction eco :
n
effected for ¢

TPPY fo quote
antity require.

on Your qu
ments,

Write for complete information
and brochure"G-E QuartzCrystals™:
General Electric Company, Speciaity
Division, Electronics Park, Syracuse
New York.

*Reg. U. S. Pat. Off.

OM can /oezz.-" ;

O aw;.é’aérzcé 872 _
7

GENERALYD ELECTRIC

82

|

(Continued from page 59)

of the installation. Careful thought
should precede any decision to em-
ploy technical manpower in any
other capacity, in the interests of
economy.

Technical manpower skilled in
station construction is hard to find,
with the result that evaluation of

i a prospective employee’s experience

- and background assumes

. younger

impor-
tance. There are any number of
men who are competent in broad-
cast operation, with years of this
type of expericnce behind them,
but who somehow have never “got-
ten their hands dirty”, delving into
the equipment. Similarly, the
generation, even though

' they may have just been through

intensive schooling, are often de-
ficient in the sort of ability needed.
The most desirable characteristics
are hard to define, but a general set
of pre-requisites would include
good formal training, broadcast op-
erating experience, and preferably
construction background. Lacking
actual construction background, an

innate love of the job is usually an
acceptable substitute. As a general
rule this type is found often in
small stations. In the larger, estab-
lished organizations, the tendency
is toward over-specialization. and
a consequent lack of familiarity
with anything other than a partic-
ular segment of operation. Like the
dinosaur, many of the personnel of
big stations are specialized to the
point of uselessness, when it comes
to building.

Engineering skill is important, in
broadcast station construction, but
it counts for little if the ability to
evaluate intangibles and personali-
ties under rapidly changing condi-
tions is not present also. In dealing
with the owner, the architect, the
contractors, the consultant, and
many others, coordination must be
achieved. This requires more than
the ability to think in technical
terms. It demands flexibility., to
cope with the unforeseen, and yet
a balance must be struck and main-
tained, or the situation degenerates
into chaos.

BARIUM TITANATES AS CIRCUIT ELEMENTS

A three part survey of these de-
vices was completed in June Tele-
Tech. In part III a change of one
word, “whereupon’ to “where” ap-
pearing in the June issue (Col. 3
line 29) inverted the meaning of
the sentence. Actually ceramic ele-
ments have excellent characteristics
in withstanding temperature and
humidity effects, Fig. 30 shows a
“Shure” ceramic pickup instead of
a breakdown of the Astatic type as
mentioned. Both types are shown
below; with the Astatic pickup as
the upper illustration.

Photograph showing the individual elements
contained in ““Astalic” type ceramic pick-up

Interior view of "Shure” type ceramic pick-up

www americanradiohistorv com

Unprecedented requests for ad-
ditional information relating to this
series of articles causes us to include
an additional list of references that
did not appear with Part III. The
ultrasoni¢ applications were de-
scribed in items (33) and (34) and
the pickup details in (35) (36) and
(37). The Roberts and Donley de-
velopments were described in great-
er detail in references (15a) and
(17) in Part I of the serles. Final-
ly the method of fabrication of sheet
malerial mentioned at the end of
the article was described in greater
detail in reference (40). Interested
parties desiring a reprint of Part
1IT with these references and chang-
es complete should write to the Edi-
torial Department of Tele-Tech for

a copy.

Additional References

(33) Branson, Norman G., "Porlable Ulirasonic
Thickness Gage’’, Electronmics, Jan. (248

(34) Baicher, R.R., “Ulirgsonics—Awd to Indus-
iry’”’ Electronic lndustries pages 1:-13, 32,
July 1948. .

(35) Hector, LG. & Xoren, HW,

Phonagraph Pickup,” Electronics. 21,
94.56, Dec. 1948, )

A wade name of the Gulten Mig. Corp.
Howatt, G.N., Crownover, |.W. & Dranefz,
A., "New Synlhetic Piezoeleclric Material,”
Electronics, 21, pages 97-99, Dec. 1948,
Time Magazine, 52, No. 22, page 77 ({1948}
This name was suggested by the MILT.
research grous because of the similarity in
function !o the thermistor.

Howatt, G. N., Breckenridge, R.G., & Brown-
low, .M., "Fabrication of Thin Ceramic
Sheels lor Capacitors,”” ]. ol American
Ceramic Soc., 30, No. 8, pugss 237-242,
Aug. 1, 1947.

TELE-TECH - July, 1948


www.americanradiohistory.com

TELE-TECH
. Advertisers July 1949

ELECTRON TUBE

Aerovox COFp. ..ot 19

MACHINERY OF 7. American  Television, Jnc. ... 7

ALL TYPES Anatonda Wire & Cable Co. .............. Cover 3
Astatic Corp. ... .. .. ... 55 j
|

STANDARD Automatic Electric Sates Corp. .............. 47
:gS’GN Bel} Telephone Lahs. .................. L 6]
|

Caldwell-Clements. Inc. ........ _........ 61, 63

. N ° . N ° * Clevelanid Contairer Co. ..................... 12
We specialize in Equipmen! and Commmercial Plastics Co. ............ ... . .... 60 ‘
Methods for the Manufacture of Communication Devices Co. ................. 6l |

RADIC TUBES Communications Eguipment Co. .. ... ......... 61 |

CATHODE RAY TUBES !

FLUORESCENT LAMPS Dri . 9 i

INCANDESCENT LAMPS | Driver-Harris Co. ...... ... . ..

|

;358;401'22&38 ‘ Dumont Labs, loc., Allen B. ... ............ i

X-RAY TUBES | [

GLASS PRODUCTS Eitel-McCullough, Inc. ... ................. 8 {

Production er . Electrical Reactance Corp. .................. 13 “

Laboratery Baosis ‘ i Ak
Manufacturers  contemplating Federal Tetephone and Radio Corp. ........ Cover 2 | . ; d e !
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General Electric Co. ...... ... .. ... ..... 57, 62 | E”gﬁ
KAHLE Glass Machmmery Co, ............ .. ... ..... 60 WADIO COUPORAIION
ENGINEERING COMPANY Guardian Eiectric Mig. Co . ......... . ... 59 85 CORTLANDT ST., NEW YORK 7, N. Y.
1313 SEVENTH STREET Phone: WOrth 4-3311 Cable: TERMRADIO
NORTH BERGEN. NEW JERSEY, U, §. A. International Resistance Co. . ...... ......... 4.5 -
. International Telephone and Teleyraph Corp. ... 11 !
\ ,
|
g Jones Div. B, B. Cinch Mfg. Co .............. 59
l E L E 'T:E E H Kahle Engineering Co. ......... ............. 63
| [ Kenyon TYransformer Co., Inmc. ............... 54
Kester Solder Co. .. .ooovo it 53 for precision forming,. ..
R . Knights Cot, James ........... ... ......... 56 ® Accuracy better than
eaching the men 1/64".
r 3 Macallen €0, o\ovnnneeinn i s2 ®  Simplicity of set up and
I .
eSpOHSlb]e for Mallory & Co., Inc., P, R. ..., ....... .. 14 oction, h
- L i ittle benc
DESIGN Modulation Products Co. ...... ... .. ... ... 63 Occupies |
E space,
. . . L] imi ial di
MANUF‘ACTURE Nalional Vulcanized Fibre Co. ........ ....... 51 Eliminates special die
. costs,
1 it ® Capacity: 20" wide —
an O'Neil-Trwin Mfg. Co. .........u..vueo.nn. 38 P "
d OPERATION of 5 1/16" mild steel— Y
ALL Panoramic Radio Products, fme. ... ........... 55 aluminum. .
Economy of price.
RADIO——TV Paramount Paper Tube Corp. ................ 54 3 :
COMMUNICATIONS Precision Paper Tube Co. ..vvuvvervnnn..on.. &0
CL‘)SING DATES Ratlio Corp. of America ,............. 45, Cover 4
Ist of preceding months— Strony Electrie Corp. ..o 3
For alllgds requiring proofs, Synthane  COFll .\ ooiivneineins v, 58
composition, foundry work, i
key changes, ete. Terminal Radio COFB. ... .vv veoveen. ooy, 63 \
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For Complete plates only. Ward Leonard Electric Co. ., .. s iaassees.. B0
No setting,
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Ist  of month— Western Electric Co. ... oo oirriiil ., 6

Publication Date i : ; -

CALDWELL-CLEMENTS. Inc. While every precaution is taken to insure accuracy, we MODULATIONW CO

483 Lexington Ave, New York 17, PLuza 3-130 cannot guarantee against the possibility of an oc.

casional thange or omission in the preparation of 202 E. 44th ST, NEW K 17, M

R | this index.
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« TRANSMITTING

|« RECEIVING . ‘
. INDUSTRIAL -
« SPECIAL PURPOSE ;

IMMEDIATE DELIVERY.
AT THE LOWEST

Check this list for exceptional values in magnetrons, cathode ray

PRICES IN OU tubes, voltage regulators, transmitting tubes -—— also neon, pilot and flashlight bulbs.
; R These are brand new, standard make tubes. Order enough for future needs directly from
HISTORY! this ad or through your local parts jobber.
Type Price
TO/VT-25A ... ...... $0.40
10Y/VT-25 . .. .45
1246 25
12K8 ... .65
128F7 .. .70
125H7 .. 40
125K7 Ry
12SL7/GT ... 70
125R7 ........... 40
12x825 2 amp. Tungcr 2.25
13-4 Ballast .
15R . ........ ... .
FG-17 ... .. s .
REL.21 . ........ .
23D4 Ballast . ... -
2526/GT .
28D7 L. .
30/VT-67 (Far qukle) J5

33/VT.33 (Talkies) ........ .75

3C24/24C- .
3D6/1299 ..
3FPY CRT ...
3HPY CRT ...

PILOT AND FLASHLIGHT BULBS

Stock No. | Mazda Ne. | Volts WuHs Bulb Bese Price
350-40 64 46-8 G-6 DC Bay $0.07
350-31 57 1216 'I 5CP G4l Min. 8ay .0B
350-42 Spec. 12 L) 3-4 Cand. Scr. 13
350-20 1446 12 .2 amp. G-314 | Min, Scr. .07
350-14 49 2 .06 T-31% Min, Bay .06
350-15 356 120 3 S-6 Can, Bay Ry
348-22 PR-10Q <] .5 amp. B-3'% Min. Flang .05
350-19 Prai. Bulb 120 500w 7-20 Med. Pf 1.45
LB-17C 24 035 & T-2 Tel. Base .18
LB-58A 110 7w c-7 Cand. Ser, A7
LB-57 A 53 12-16V 1CP Min. Bay .07
LB-100A Airplane 24Y 239w A9 Med. PF .38
Headlight
LB-101 323 3 {AIRCRAFT) | T-112 953 22
LB-101A LM-60 115Y 250w T-20 Med. Pf .40
LB-102 1195 12-16 .50CP RP-11 DC Bay 14
LB-102A CC-13 110V 100w T-8 DC Pf .33
LB-102B 1491 2.4 .8 amp. DC Bay .14
18-102C D2 28 {Airplane DC Bay 14
type)

LB-104 313 28 17 amp. T-3Vz Min. Bay 11
LB-105 1816 13v 334 Min. Bay 12
LB.10& 124 12 .0%-11 T-2 Tel. Base 18
LB-107 24-A2 WE 24 .75-.105 T-2 Tel. Base 18
LB-108 5-14 Argan | 105 22 Watt Med. Scr. .2
LB-109 s Telephone| Nean T-2

Type 17
350-18 1477 24 17 T-3 Min. Ser. 16

10% DISCOUNT ON ORDERS OF $100.00 CR OVER

Manufacturers: We carry thousands of electronic parts in steck.
Send us your request for quotations.

E‘ls Distributors: Our standard jobber arrangement applies. Order directly
from this ad.

SALES9 INC. 320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL.

64 TELE-TECH = Tuly, 1949
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ATV 225

THE TESTED LEAD-I;{LINE
(4
¢ Mor
/%W; Sales

® Since late in 1947 Anaconda ATV* 225 Shielded
Lead-In Lines™ have been in operation in various
sections of the United States.

Comparative results are now conclusive, ATV 225
means no more weather interference, no more mois-
ture, or dirt troubles, no “‘snow,” no “ghosts,” no re-
radiation from nearby installations, auto, truck or
airplane ignition.

In a word, pictures are clear and clean as never be-
fore. And because service call-backs are negligible,
{instead of ruinous) there’s more time for selling sets.
And there’s lots of replacement business on our-of-
date, unshielded lead-in lines . .. with scientific, time-
tested ATV 225. It's now generally available. Order
today.

Specifically, ATV 225 offers:

. High impedance — matches receiver input circuit.
. Extremely high signal to noise ratio.

. Low attenvation —full signal strength.

BOW N -

. Stable performance and long life under all
wedather conditions. -

w

. Fire resistant— meets Underwriters' requirements.

6. Operates in conduit without change in electrical

properties.
EWb

ANACONDA

from mine to consumer

ANACONDA WIRE & CABLE COMPANY

25 BROADWAY, NEW YORK 4, N. Y.
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oo the RCA 16-inch metal-cone television kinescope

@ The RCA-16AP4—a 16-inch, directly viewed metal-
cone kinescope—is RCA’s newest contribution to the
television industry. It is the outgrowth of a perfected
process of sealing glass to large areas of mertal.

Use of the metal cone reduces weight substantially
below that of a similar all-glass tube and provides
greatly increased strength.

Other features of the 16AP4 include high picture
brightness, good contrast even under high ambient
light conditions, a high-quality face plate, and large
useful screen area in relation to face area.

The RCA-16AP4 meets the growing demand for
a picture size midway between that of the popular
directly viewed RCA-10BP4 and the larger, projected
picture provided by the RCA-5TP4.

The 16AP4 is currently being produced in quantity
at the RCA Lancaster plant. Ground has been broken
for a new large plant in Marion, Indiana, the entire
production of which will be centered on the 16-inch
metal tube.

RCA Application Engineers arc ready to cooperate
with you in applying the 16AP4 and associated com-
poneants to your specific designs. For further informa-
tion write RCA, Commercial Engineering, Section
57GR, Harrison, New Jersey.

The world’s mast madern tube planf . .,
RCA, LANCASTER, PA.

RADIO CORPORATION of AMERICA

o 4
ﬁ ELECTRON TUBES

HARRISON,  N. J.
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