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int-eiibince- filtening with C-D ~/, . otoicer

We have designed—and have
available—many types of C-D Quietones
which are equally effective on

both Radio and video bands. They meet
every requirement of manufacturers’
cost and production schedules.

One of these standard types may
remove your product from the list of
Radio interference generators.

If not, we're ready and waiting—with

a modern and complete laboratory

ELL-DUBILIER
and experienced engineers—to design con"
Make Your Product

and build a Quiefone to meet your WORLD'S LARGEST MAMUFACTURER OF More Saleable

specific needs. Your inquiry is with C-D Quietone
cordially invited. Cornell-Dubilier c APABITUHS :E::::;;';‘;:;“
Electric Corporation, Dept. J-7 ' Suppressors.

South Plainfield, Nev. Jersey. Other

- large plants in New Bedford, Worcester
and Brookline, Massachusetts, and
Providence, Rhode Island.

¥ Res. U.B. Pat. O
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TELEVISION e TELECOMMUNICATIONS * RADIO

JULY, 1948

HOW HIGH IS HIGH FIDELITY? ... .. i i i i e e e 26

Varied theories reveal disagreement about extended frequency
response; binaural system shows reproduction improvement

BRIDGED CIRCUITS FACILITATE POLICE FM . .. ... ... .. e e L. 28

Network ties in 360 mobile and 16 portable sets without any
interference with each other in 2-direction transmission

RF SPECTRUM ANALYZER . .. . it ittt e e e it e s 30

Plots Fourier components of pulsed waveforms occupying
bandwidths of 100 kc or less between 0.5-15 mc; has 5 tubes

REDUCING STRAY INPUT PICKUP . ... . e i i e e e 32

Problem of reducing stray pickup is solved by unbalancing
the circuit to minimize the effect of the undesired signal

FM RING ANTENNA DESIGN ... i e e e e e e e 66

Shunt-fed loop FM antenna mounted on AM tower’s trans-
mission line effected by minor change in radiation pattern

TWO-COLOR RADAR . . i i it it ettt it ans 67

Provides constant measurements from plane to fixed ground
beacons; systemi shown at Federal’s 300-ft. research tower

SPECIAL SECTION:
SALUTE TO WPIX i e e et i e e i s 33

Blueprint for engineering a television station

Construection ... ....... 34 Film Projection ........ 46
Antenna & Tower ...... 36 fb)ludio SDGSiiB,n """"" ;?
. ower Supply ..........

Transmitter . .......... 38 Remote Technics . . ... .. 52

Studio Control ......... 41 Organization .......... 55

Master Control ........ 42 Sound ., .............. 56

DEPARTMENTS:

Tele-Tips PP 4
Editorial Comments . .. .. ... ..ttt it o e e e e s 25
Washington News Letler . .. ... .. .. it ittt i ettt o ea e e 65
TeleTech’™ NewsCash . . ... u it i ittt e it e e e et et et e e e ee s 638
New Prodmels . ... i e e e e e e e e e e e e 74
Bulletins . ... i e e e e e e e e e e e e e 102
Personmel . ... .. e e e e e e e e e e, 108
Letters to the Editor ... ... ... .. .ttt ittt et tan e 109
BookKs . . e e e e e e e e e e e e e 110

COYER: Television in the WNew York metropolitan area. WCBS-TV and WNBT have been on the air since
August, 1941; WABD went on the air in May, 1944; WPIX went on the air June 15. WATYV,
Newark, went on the air this past May. It is not shown, being outside the range of the aerial map.

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editerial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of ELECTRONIC INDUSTRIES & INSTRUMENTATION ond RADIO & TELEVISION RETAILING
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Q

he solution of filter network prob-
lems, has been greatly simplified
through the use of toroidal coils -
wound on molybdenum permalloy e 1C-2
cores. Design engineers have learned - 2
to depend upon them since discover-
ing that only these toroids possess all
the necessary qualities of o good
high “Q" coil.

Of the 30 different items now
being manufactured, the most

ey

availgble types now being sup- ;. /
plied are: /
1YPE RANGE R

TC-1 Any Ind. upto 10 HYS
TC-2 Any Ind. up to 30 HYS
TC-3 Any Ind. up to 750 MHYS

300 1C-3
250 = ~ay
200 TC-2-4 — \ / i \

150 > %\
100 : 1C-1 // ”‘\%
50 : /\. //

100 200 500 ™ M M 10M 20m S50M  100M

FREQUENCY — CYCLES

ENTERIS)

We are producing toroidal coil filters which con-
sistently demonstrate the value of toroidal coils.
These filters cannot be matched in stability, accu-
racy and sharpness by filters made with the uvsual
laminoted type of coil.

it 3 2 Orders for samples or production quantities are
Ee o equolly respected. All inquiries will be promptly
: ! handled.

www americanradiohistorv com
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WASHINGTON, D. C.

R. C. DAVIES DR. A, F. MURRAY
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CIRCULATION
B. V. SPINETTA
Circulotion Diracior

M. GROENING, A. DelUISE
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BUSINESS DEPARTMENT
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Tele-Tech*, July 1948, Veol. 7, No. 7.
Regular price per copy 25 cents. Pub-
lished Monthly by Caldwell-Clements, inc,,
Publication Office Crange, Conn., Editerial,
Advertising and Executive Offices 480 Lex-
ington Ave., New York 17, N. Y. Direct all
subscription inquiries to Orange, Conn,
or ta 480 Lexington Avenue, New
York 17, N, Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscription
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Caldwell-Clements, Inc.,, 1948. Printed in
U.S.A.  *Reg. U.S. Pat, Off.
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“SPECIAL . |
MIXTURE

REVERE PRODUCTS AND SERVICES

All Revere Mefals are processed with the
care and attention required to assure that

ECAUSE OFHC Copper looks like any other copper,

Revere takes great pains to identify it throughout process- they meet all metallurgical and physical
ing, to see it is not lost track of or mixed up with other types. specifications. Revere supplies mill products
The obvious thing is to mark each piece, which is done, but in non-ferrous metals and alloys, and also
markings are obliterated by operations such as rolling, and so electric welded and lockseam steel tube.
Revere goes to the length of assigning special personnel to follow An importont part of our service fo Industry

is the Revere Technical Advisory Service,
which will gladly collaborate with you on
specifications ond fabrication methods.

each lot of OFHC Copper from one operation to another, watch-
ing carefully to be sure each load is kept intact.

In addition, Revere takes full cognizance of the fact that
OFHC Copper for radio purposes must have special qualities. In
muaking anodes, it must be deep drawn, and for the feather-edge

seal, it must be capable of being rolled or machined down to
0027/.0107. By carefully controlling mill processing, grain size
is kept at or below permissible limits. Freedom from oxygen,

and from voids, is guaranteed by the method of casting the bars

from which we roll the forms required. In addition, there is an COPPER AND BRASS INCORPORATED

operation which results in Revere OFHC Copper being not just Founded by Panl Revere in 1801
commercially free but nearly absolutely free of internal and ex- 230 Park Avenue, New York 17, New York
ternal defects. This great care in producing copper for radio and il Bl 1.11;/ C/' 1.11 o

. ills: Baltimore, Md.; Chicago, Iil.; Detroit, Mich.;
radar purposes probably accounts for the fact that Revere is a New Bedfors) Mo o
Preferred source of supply. Sates Qffices in Principal Cities, Distributors Everywhere
TELE-TECH -~ July. 1948 8
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Television antenna of WGN.-TV — Chir.aga’s
newest and mosr powerful television station—
showing Andvew 1.5/8" flanged television itrans-

Many of America’s new television stations are selecting Andrew equip-
ment because of the efficiency of Andrew’s flanged coaxial transmission
line and the added advantage of having Andrew consulting en-
gineers install it.

Because each television installation poses its own different, individual
problem, those stations selecting Andrew have two big advantages:
1) they obtain transmission line and accessories speciaily designed for
television, and 2) specialized Andrew consulting engineers are avail-
able to direct the installation. These engineers have both the special
instruments and the experience to engineer all or any part of the
construction of a television station, NO OTHER TRANSMISSION
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN-
STALLATION SERVICE!

Andrew TV transmission line meets official RMA standards and is
specially designed for television. Mechanically, it’s held to close
television tolerances assuring an essentially *“flat” transmission line
system.

Fabricated in twenty foot lengths with brass connector flanges silver
brazed to the ends, sections can be easily bolted together with only
a couple of small wrenches. Flanges are fitted with gaskets so that
a completely solderless, gas-tight installation results. Markings on
the otter conductor indicate where twenty foot sections may be cut to
maintain the characteristic 51.5 ohm impedance.

WANT A TELEVISION STATION DESIGNED AND
BUILT—FROM THE GROUND UP? LET ANDREW
DO IT!

Write today for full details. Andrew will get you on the air.

’ #ORPORATION

363 EAST 75th STREET CHICAGO 19

TRAKSMISSION LINES FOR AM, FM, TV o DIRECTIONAL ANTENNA EQUIPMENT « ANTENNA
TUNING UNITS « TOWER LIGHTING EOUIPMENT - CONSULTING ENGINEERING SERVICE

www americanradiohistorv com
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A LEADING RADIQ manufacturer re-
ported, in a closed-door session, that it
expects to Juild more television receivers
in 1949 than the entire industry will
build in 1948—in other words, more than
750,000 TV receivers, or at least half of
the 1949 industry total.

10-TUBE TV circuit referred to in this
column last month has now grown to 11
tubes. Design change is holding up patent
papers, but we have a promise of a cir-
cuit diagram for publication just as soon
as its release is practicable.

PHILCO is developing a microwave sys-
tem in collaboration with Bell Labora-
tories in anticipation of extensive high-
frequency TV signal transmissions, sup-
plementary to coaxial transmissions, as
a less expensive method. Such a miero-
wave “‘network’ can criss-cross the coun-
try where coaxials don’t extend or prove
too expensive to install and maintain. An
extensive microwave system would mean
tremendous business boost for manufac-
turers.

MILITARY PRODUCTION needs and
instructions in how to get the produc-
tion capacity of your plant classified by
government procurement planners is ex-
plained in a recently issued bulletin. It
is complete and extensive; should be
must reading by manufacturers. Copies
are available while they last from the
U. S. Government Printing Office, Wash-
ington, D. C. Ask for “Allocation of Pri-
vate Industrial Capacity for Procurement
Planning of the Armed Services.”

CHICAGO TELEVISION CITY has been
given some undercover discussion in the
Illinois metropolis. Building for TV-AM-
FM studios and stations would be erected
over Illinois Central railroad tracks north
of Randolph Street and adjoining Michi-
gan Boulevard. Proposed tower, to carry
antennas, would top Wrigley and Tribune
buildings.

WESTINGHOUSE is developing a TV
transmitter. Rumored 3 months ago, we
now have the fact on good authority.

SALUTE TO WPIX in this issue starting
on page 33 is first of a series of special
editorial projects analyzing new develop-
ments and trends in the industry. Next
will be the most spectacular of all special
projects on a television manufacturer
who is one of the largest producers in
America. Watch this space for TELE-
TECH’s date on this editorial project.
—8.G.

TELE-TECH <« July, 1948
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» Television broadcasting does not} have

the operationwise-inexperienced en
Nor again the h1gh -pressure tcxlkJ ;
“quota-conscious” salesman usually
concerned with your budgetary pic
future operating costs or profit-g
statements,

Basic equipment cost is only the start of
your economic problems.

The greater the quantity of equipment
initially purchased, the greater the size
of your operating staff and component
replacement cost.

You definitely do not have to seifl
equ1pment desxgned to satisty th e
‘The greater your operating expense
and general overhead, the greater your

maintenance  facilities, operati !
time rate.

component replacement cost, an

for expansion without obsolescen The greater your lime rate. the greater

vour time sales problem and the lower
your income.

Television sets cannot be delivered in
your marketing area to provide you
with an audience the proportions of
. AM, immediately.

" You must schedule the growth of your
station according to this factor.

You must use discretion in determining
flexibility in operation at lower initial
cost, lower operating expense, lower
component replacement cost. and still
- provide for expansion without
. obsolescence.

"It all adds up to this: It is well to heed

the advice of those who possess the
practical “know-how",

Turn to this better way of equipping your television broadcast station. Du Mont "Geared
to Your Need” equipment has gone into many stations operating today and to operate
tomorrow. Plan your station economically on this “grow as you go” basis with Du Mont
"know-how.” as others are doing.

www americanradiohistorv com
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Jrom Budget- Wise Start...

f ] fﬁfi&\ﬂ' ) /‘-":-. 2 ﬂ%

79 (1 a8 94/ 1 73 4 AAACC

/e Weney-,Waking Ouccess...

+ Du Mont is capable of providing e This Studio and control plan

any type of installation you may /\ was-de\rlsed through the collab-

require on a sensible, tried-tested- S ’L orcx_hon of KPTV (Dcx_llcxs) stall,
|\ —— their consulting engineer and

proven, fully engineered basis. Du
Mont equipment can fill your every
need. Du Mont service can assist
in the sclution of your every

architect, and the Du Mont field
engineer. Small, compact, flex-
ible, these facilities may be ex- -
panded at will through Du
Mont's “Geared to Your Need”

problem. / ; . )
am g: \ technique. yet are immediately
s Gﬂ g% capable of fundamental com-
mercial operation.
L™ R E
AA . [
X ANOUNCERS BOOTH
F =: I j.r? X } | ﬁ : ’.1'_‘. 2 . CARAG A _STORAC
-epEEE B : -
B EC : ' e —
E‘-n..k
N B el
., 17
A - iy /41
H . T"J /
3 LA/
gty R
‘s.' ==y

e The Du Mont TA-143-A Studio Orthicon Camera

Chain utilizes the same units as the TA-124-B Chain,

g but substitutes studio Orthicon tubes for field type.
: ’_"- Such units, as used by American Broadcasting Co.
and WBKB (Chicago) can be used in modern studio

console or ou! in the field, for dual utility and maxi-

mum f{lexibility.

ettt The
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e The Du Mont TA-124-B Image Orihicon Chain as
used by KMBC, (Kansas City), KSL, {Salt Lake City)
and to be used by Bamberger Broadcasting Service.
is ideally suited for field use. "Jily’’ connectors as-
sure errorless, rapid hookup of units with single plug
for each. "Breakaway” chassis designed for quick,
easy maintenance in the field. Camera features the
lens turret, fingertip lens iris control at rear, electronic
viewfinder, automatic lap dissolve and fade. for best
in programming and continuity.

. |

e Film integration and control is a vital telecast
function. The Du Mont TA-512-A Film Pickup Equip-
ment continues the “economics satety factor’” of the
Du Mont Line. A {atigue-proof control layout pro-
vides exacting control of wvaried - condition films
available for telecasting. “Breakaway” sliding door
chassis assure quick, easy maintenance, To be in-
sialled at Maison Blanche (New Orleans) and KBTV
{Dallas), this TA-512-A can be expanded later. Incor-
porating the automatic lap dissolve and fade facility.
this equipment is an integral part of the smoothest
commercial operation.

» Stable sync pulses—the very heart
of any telecasting station—are as-
sured by Du Mont TA-107-A or B
Studio Sync Generator to be used by
WICU (Erie) and WDTV (Pitisburgh).
With dual tube scopes, every phase
of the synchronizing pulse is visibly
and simply checked. Operable on
crystal, line, lock or external control
source, the TA-107-A or B, provides
day in and day out sync stabiliza-
tion, assuring technical operations
in full conformity with commercial
standards.

e Film projection remains the very .

essence of any telecasting station
with particular emphasis on inexpen-
sive 16 mm, Du Mont 5130-A projector
is specifically designed for heavy-
duty requirements of telecasting.
Capable of two-hour continuous film
programming, with 35 mm. standards
of operation. the 5130-A will be in-
stalled at WNHC (New Haven) and
Tidewater Television Inc. (Ports-
mouth, Va.). Another simple step to
economical programming becomes a
reality.

www americanradiohistorv com

e Master Control facilities provide
the difference between professional
and non-professional status. An in-
tegrating program point, the Du Mont
Master Control eliminates “blank-
screen’” and excuses for pauses in
switching from one program source
to another. Incorporated in WTITG
(Washington), such equipment pro-
vides the Du Mont network with su-

perior commercial network operation.
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¢ The Du Mont “Acomm” Transmitter is definitely
identified with Du Mont "Geared to Your Need”
equipment at the very start of telecasting careers.
Containing the most advanced thinking in television
transmitters, this basic 500 watt video and 250 wertt
audio transmitter can readily be expanded to 5 kilo-
watt or even higher power at later date, without
obsolescence. Providing adequate ransmitting facili-
ties for start in most areas, the “Acorn” can grow as
revenue warrants. To be installed by Easton Daily
Express, (Easton, Pa.) and Greensboro News (North
Carolina), the “Acorn” includes necessary monitor-
ing equipment for professional operations.

e From Television Camera
to Quality Teleset” — in-
cluding every bit of equip-
ment between — Du Mont
G is the recognized leader.
Your installation can be as pretentious and
complete, or again as modest yvet adequate, as
your budget will allow.

Many of the Du Mont installations have saved
station owners from 30 to 40 thousand dollars
in equipment costs alone, and many more
thousands in operating expense.

Definitely. but definitely, the trend is to Du Mont,

ALLEN B. DU MONT LABORATORIES, INC.

Transmitting Equipment Division, 42 Harding Avenue, Clifton, N.J.

d

© ALLEN B. DU MONT LABORATORIES, INC.

¢ The Du Mont Master Series Transmitter has proven
itself the “work horse” of the telecasting industry.
Low-cost air-cooled tubes insure low maintenance
cost without impairing quality of transmission.
Water problems are relegated to the Dark Ages,
Such equipment in use at WEWS (Cleveland) and
WW] (Detroit), includes the TA-129-A Transmitter
Control Console. Lower in cost, easier to install, the
Master Series Transmitter, has led the industry in
uninterrupted operation.

aUMOM

the pioneer and leader in telecasting equip-
ment, with that down-to-earth sales policy
operating through field engineers who are in-
terested primarily in your budgetary standards.

We'll be happy to tell you more and to work
with you on your individual problems.

The "“Acorn’ method of inaugurating television
can start you on your way
towards a successful tele-
vision broadcasting oper-
ation without sacrificing
quality of transmission.

*Trade-Mark Registered



www.americanradiohistory.com

If you want
5 KW AM Transmitter

AUXILIARY EQUIPMENT FO
WITH THE 4058-25K

panel,power S
for controll
circuaits.

right away... -

... you can get immediate shipment from stock
on the famous Western Electric 405B-2 vtilizing
the Doherty high-efficiency circuit.

If you plan

to step up to

10

later on...

R USE
W TRANSMITTER

A CONTROL UNIT
lingwith the 4055‘-;2

amitiex, the 33C‘conu;;ni..
e powel, the relnl_xve m[ o
un:‘i erand phase relation olower
“{e::enl currents 10 1 IX:'Lenna
: tenna Bystem: 34 Aot o
;’r;:ase Control Units ma¥ he oot
for control of o larger ©

towers.

33C ANTENN
{dentical in 8ty

ing rapsmilter

...you can order a complete conversion kit for
change-over in the field. Kits are available also

When you buy a Western Electric 405B-2
5 kw AM Transmitter, you get these
outstanding advantages:

The Doherty high-efficiency ecircuit
permits attainment of extremely low
noise, harmonic distortion and inter-
modulation distortion. The negligible
carrier shift assures full utilization of
assigned carrier power.

With low level modulation, no damage
will result if the transmitter should be
heavily overmodulated with either inter-
rupted or continuous tone at any audio

TELE - TECH

July, 1948
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to present users of the 405B-1 and 405B-2.

frequency, ever for extended periods.

Compact design permits installation
in relatively small space. Modern styl-
ing harmonizes with any architecturai
treatment,

You get these—and many other fea-
tures—when you buy a 405B-2. And...
you can get one without waiting—con-
vert it later to 10 kw if you step up your
power! For full information, call your
local Graybar Broadcast Representative
—or write Graybar Eleetric Company,
420 Lexington Ave., New York 17, N. Y.

Western Elecfric

— QUALITY COUNTS —~

DISTRIBUTORS: 1IN THE U. 8. A.—Graybar Eleetric Company.
IN CANADA AND NEWFOUNDLAND—Northern Electric Company, Ltd.
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WPIX
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NEW YORK CITY * CBANN
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to the transition

of the hroadcast wave as a vehicle

for the visual as well as vocal ...

WPIX brings three decades’ experience

in the development of the visual as a vehicle
of information, significance, entertainment . . .
by The News, New York’s Picture Newspaper,
entrepreneur in the transition of print

. from the wholly verbal to partly visual.

three decades

of learning how to make pictures interesting
and keep people interested . . .

of acquiring the technigues of visual approach,
expression and transmission . . .

of men and methods matured by experience . . .
of rich records of pictures and sources. ..

of camera contacts and craftsmanship . ..

of securing facilities for fine, fast production. ..
constitute some of WPIX’s working capital.
The TV equipment and operating personnel
are the known best available . . .

And always in support is the newspaper

with the largest circulation in this country.

Lo anticipate

that WPIX will approach perfection

in production at the outset. ..

or escape the inevitable average of error. .,

is neither warranted, nor claimed.

After all, Television must be its best teacher!...
But WPIX is trying to par its field . ..

become worthy of its mission and market, THE NEWS TELEVISION STATION

220 East 42nd Street, New York City
g S P:[[X « Channel 11 - New York City

is owned and operated by News Syndicate Co., Inc.
Station Manager Robert L. Coe, Commercial Manager B. O. Sullivan
and ts represented outside New York City by

FREE & PETERS, 444 Madison Ave., New York 22, N. Y,

TELE-TECH = July. 1948
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Always room for something NEWand BETTER

N E w Extreme accuracy . . . designed

> » > for the finest instantaneous and

master recordings. A special

Presto feature is the direct gear drive

with separate motors for 33%

8D_G and for 78.26 rpm. Overhead

driven independently of the

turntable and has a cheice of

RBCUFdBI’ seven different feed pitches in
each direction.

Sixty-watt amplifier especially
"Ew » » » designed for high-fidelity re-
cording. Vertically mounted
. chassis. Removal of front panel
PreStO 92 A gives access to all circuits. Out-
. put stage has four 807s in
RECUTdI“g push-pull parallel. Selector
. switch and meter provide both
Amp"f'er output level indicator and plate
current readings for all tubes.

Response: 20-17,000 cps.

N Ew ' Directly gear-driven at both
» » P 3314 and 78.26 rpm, with two
separate motors, one for each

Presto 64-A speed. Instantaneous speed se-

lection by turning mercury

i switch, without damage to
Tra“sc”ptlon mechanism. Speed: Total
- speed error is zero. Noise: At
Umt least 50 db below program.

Starting : Table on speed in less
than ¥ revolution at 334 rpm.

N Ew Complete portable recording
» » » console. Three low-level input
channels with mixers, master
Presto -gain control and variable high
and low frequency equalizers.
90 A Four fixed characteristics: Flat
- between 30 and 15,000 cps,
NAB recording, 78 rpm record-
ing, and playback complement-

ing NAB recording.

For further information about any of this new equipment,
write or wire

m@ RECORDI NG CORPORAT|ON, Paramus, New Jersey
Mailing Address:P. O, Box 500, Hackensack, New Jersey

‘WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS

12 TELE-TECH -+ July, 1948
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RCA Laboratories . . . America’s Capitol
of Television Research and Pioneering

® Basic and outstanding scientific developments, achieved
at RCA Laboratories have made the United States pre-
eminent in television—a new industry and a new service
to the public have been created.

Overlooking the rolling countryside at Princeton, New
Jersey, the research laboratories of the Radio Corporation
of America are built on land over which trails were blazed
by American pioneers and across which Washington and
his soldiers fought in the American Revolution. Today,
on this historic site, scientists are conquering elements of
nature so that the world continually may enjoy new
benefits of electronics, radio, and television,

At RCA Laboratories, this conquest continues. Here,
through discovery and invention, new products and new
services are created for the national security of the
United States, and for the benefit of people everywhere.

The scientists and research men who work here are ex-
plorers of new frontiers in the invisible spectrum of space.
They blaze new {rails, not only in television but also in
radiotelegraphy, broadcasting, radar, and many other
phases of radio-electronics, for the present and the future.

Julv, 1948

The progress of television runs side by side with the
progress of radio research. It is not only the invention of
yvesterday, but also the research of today and tomorrow
that charts the future of radio and determines its destiny.

RCA scientists and engineers devote their efforts to
ihe discovery of previously unknown principles and
phenomena, to the revelation and expansion of knowledge,
to the extension of man’s horizons. They create and devel-
op new and improved industrial processes and products,
and provide new and expanded communication services.

The scientists of RCA beheve that all additions to
fundamental knowledge eventually will be worthwhile
from the commercial as well as the scientific point of view.
Therefore, RCA conducts basic research, the foundation
upon which new industries such as television are built
and through which new services are made available to
the public.

When in Radio City, be sure to see the radio, tele-
vision and electromic wonders at RCA Exhibition Hall,
36 West 49th Street. Free admission.

RADIO CORPORATION of AMERICA

www americanradiohistorv com

Here discovery and invention flourish— The RCA Laboratories, Princeton, N.dJ.
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THE 730TV2. ..

52-square-inch picture, AM-.FM
radio, Vicirola phonograph with
automatic record changer and
‘the "'Silent Sapphire” jewel

pick-up.

e & . & O & ¢ o @

THE 8PCS11...

15 x 20 inch picture—almost as
large as a full ncwspaper page.
Projected from within by RCA
Victor’s new all Silicate [ace pic-
ture tabe which produces sharper
black and white pictures.

WWW.americanradiohistorv . com

THE 8TS3¢ . ..

52-square-inch pictures, a popular
priced 1able model featuring the
latest RCA Victor developments.
LExceptional range and power. New
type station selector—easier to
use.

THE 721TCS ...
52-square-inch picture, a popular
priced console television model
with all the most advanced RCA
Victor developments.
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RCA Victor, as the manufacturing division of the Radio Corporation of America,

gives vou television receivers backed by an organization that builds the

complete television systen, from programs to transmitters and receivers.
The superb line of RCA Victor television instruments, shown here, incorporates many
RCA Victor developments . . . the All-channel Station Selector that works

as easily as push-button tuning . . . brilliant, locked-in-tune pictures with the amazing

Eye Witness Picture Syuchronizer . . . the “Golden Throat” tone system which

brings listeners television sound in all its clear, statlic-free naturaless. And,

these instruments are covered by the famous RCA Victor Television Owner Contract—

complete installation and assured performance for a full year—at a modest fee.

These superb instruments backed by powerful advertising and dramatic

merchandising are in demand wherever people want high-quality television instruments.

And there is an RCA Victor television instrument in every price class.

4
£ |

THE 721TS . ..

W

52-square-inch screen, a popular
priced instrument featuring all
the most advanced RCA Victor

THE 741 PCS ...

15 x 20 inch picture—almost as
rlgrge as a full size newspaper page.
I'amper-proof panel with a secret

developmenls.

THE 730TV1...

52-square-inch picture, Victrola
phonograph with automalic rec-
ord changer and the “Silent

lock 1o protect eontrols. Beautiful E:gpl;]ﬁemd]i(e)we] pick-up, AM
stain-resistant finish. Excellent for '
clubs, hotels, ete.

“Victrola” —T. M. Reg. U. S. Pat. Of,

WWwW.americanradiohistorv . com
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RCA De Luxe Video Console. Everything you
need to monitor, control, and switch camera
pictures. “Add-a-unit” design enables you 1o
expand these facilities as your station grows.

RCA Camera Control Type TK-TOA. Makes
it practical to watch and control the picture
quality of station camera. Same size and appear-
ance as RCA’s switching units, film camera
control, and preview- and line-monitoring
units. These units can be grouped in any com-
binationto forma video console (shownabove).

RCA Studio Consolette Type 76-C4. This
flexible and easy-to-operate control unit per-
forms all the audio amplifying, monitoring,
and control functions of a TV station—large
or small. Can be used for single- or two-studio
operation, and for two transcription turntables.

lHAT PICTURE you see over there is a studio control
room for a medium-size television station—complete by
RCA, from sight to sound.

This room virtually puts entire programming under “push-
button” supervision. From here you control and monitor
studio programs .. . sound and picture . . . switch between a//
cameras, switch to network or remote programs, control and
monitor recorded sound, monitor the programs on the air.

In this room are large picture monitors for previewing
signals from remotes or networks and from the swdio
cameras. In this room also is an audio consolette that con-
trols all program sound lines—from the studio microphones,
network audio line, studio and announce microphones, and
from the turntables shown in the foreground. A program
console . . . with its picture monitor for viewing the studio
line and the on-the-air picture ... co-ordinates the program-
ming. Nothing included in this room that should not be
there. Nothing omitted that should be included.

Why do most TV stations go RCA all the way on studio
control-room equipment?

Because RCA control-room equipment has design flexibil-
ity to meet every station’s nced and budget. Because RCA
control-room equipment is wnst-built . . . permits easy and
economical addition of extra units without a worry about
discarding the original equipment. Because a single company
makes the entire line . . . and backs it up!

For professional assistance in planning your television
station, call in an RCA Specialist. Or write Dept. §7-G,
RCA Engineering Products, Camden, N. J.

2

¢ One Source fof gyerything if TV-is v,

RCA Program Directors Console Type
TC-5A. Television’s most up-to-date direc-
tors’ control. Includes large-size picture
monitors for the studio outgoing line, for
previewing, and for ““on-the-air’” monitor-
ing. All switching under finger-tip control.
Low height for full studio visibility. Re-
cessed monitors for maximum image
brightness in a fully-lighted control room.

www americanradiohistorv com
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Typical REX Control Roem for a TV Station
—one of more than 20 possible layouts to
meet any station requirement, large or small.

@ Audio Consclette—for s Transcription Turnlables
separate channel G Audio Operator Position
@ Avudio Censolette @ Program Director Position
@ Program Directors’ Console @) Technical Director Position
@ video Console @ Video Operator Position

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

 ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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RCA EQUIPMENT CABINETS for small
rack-mounting units, such as monoscope
camera, studio line amplifiers for sound

and picture, microwave relay receiver, %u see here the transmitter room that is being delivered to more
test equipment, power supplies, etc. than thirty television stations . . . complete, and RCA throughout.

As practical, we believe, as an AM station transmitter room, ¢
this layout has the proper equipment you need to put high-quality
picture-and-sound signals on the air—reliably, and with surpris-
ingly little supervision. It includes: a combined 5-kw picture and
2.5-kw FM sound transmitter; a complete transmitter control con-
sole; a vestigial side-band filter; a dummy load; an antenna coup-
ling network; sound-and-picture input antenna coupling network;
sound-and-picture input amplifiers; and frequency and modula-
tion monitors.

Why the overwhelming acceptance for this transmitter room
...and all other RCA television equipment?

RCA DUMMY LOAD. For testing and It's the thoroughness with which RCA TV equipment is de-

medsuring power output. This unit can- . ) . . . . ) .

sists of o coaxial line, the inner conductor signed. It’s the practical engineering experience behind it—more

f which i ter-cooled resistor. . o ; ,

b b R S R of it than any other television equipment manufacturer. It’s the
completeness of the line . . . with one equipment source for every-

thing you need in your station. It’s the undivided responsibility
RCA assumes for all equipment you buy. It's the unbroken record
of past performance and service to the industry.

Nothing to planning a television station—when you let an RCA
Television Specialist help you. Call him in. Or write Dept. 87-G,
RCA Engineering Products Division, Camden, N. J.

Z hing i
e thing in TW-j
r
One $oyrce tor Bvery Req

‘l
L-F ANTENNA DIPLEXER {left) AND THE RCA CONTROL CONSOLE for “push-button’ cantrol THE RCA 5-KW TV TRANSMITTER (plus 2.5 kw far
VESTIGIAL SIDE-BAND FILTER (right). of your transmitter raom. Handles both picture and FM sound). Full picture-ond-saund pawer on yaur
Diplexer makes it practical to yse one sound transmitters, a turntable, and an announce channel, High-level modulation. Meter-tuned, nar-
antenna for picture-and-sound signals. micraphone. Includes power switches, picture and row-band drivers. Only one class B stage ta adjust. w
Side-band filter partially suppresses one soynd manitars, switching circuits, antenna cur- Na neutralizing of PA. Built for “walk-in." De-
sideband. No ad ustments required. rent meters —and an oscilloscope. livery being made to more than 30 statians.

www americanradiohistorv com
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COMPLETE TRANSMITTER ROOM — by RCA

More than 30 rooms like this one are
going to television stations. The entire
layout is designed to be used adjacent
to your TV studio contrel room...or at
a remote control location.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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The Fountainhead of modern
tube development is RCA

RCA has consistently maintained engineering
leadership in electron tube research and design.
As a result of this pioneering, most of the great
advances in all-electronic television can be
attributed to the development and manufacture
of new and revolutionary types of electron tubes
by RCA.

RCA orthicon and iconoscope camera tubes,
together with kinescope picture tubes, made all-
electronic television a reality. Further important
contributions were mnade by RCA miniatures and

TUBE DEPARTMENT

HARRISON. N. J.

new power tubes, to complete the picture of mod-
ern television. These tubes are the foundation of
a new and immense industry now in the making.

Now, as in the past, the vast engineering
resources of RCA are dedicated to the develop-
ment of progressively better electron tubes for
every phase of television, from the transmitter
to the receiver. RCA’s extensive manufacturing
facilities and “know-how” are working con-
stantly to improve the quality and lower the
prices of tubes for television.

RADIO CORPORATION of AMERICA

Lancaster, Pennsylvania.

The World’s most modern tube plant—
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Make it MALLORY ... and Make SURE

* & 9 ®© ¢ ® ¢ @ ° @ &5 ° + 0 © ¢ © & B s g

Types and sizes vary,
but standards

of quality never!

YOU don’t need more than an elementary knowledge of vitreous
enamel resistors to know that if they’re conservatively rated to
withstand severe overloads ... if they’re solidly constructed and
strongly resistant to moisture, fumes and heat . . . if they’re more
reliable, more accurate and have a better appearance than the
average . . . they’re the kind of resistors you want. Mallory resistors
are that kind, and that’s why you’ll find them in so many communi-
cations, industrial and laboratory applications, or whenever depend-
ability is essential.

The Mallory line includes a large variety of standard fixed tab, adjust-
able and ferrule types. There are many different sizes and wattage
ratings available, but the emphasis always is on premium quality.
Write for our Engineering Data Folder giving full information, in-
cluding charts and photographs, on all Mallory Vitreous
Enamel Resistors.

P.R.MALLORY & CO.Inc. i

MATLORY ersisrons

.~ (FIXED AND VARIABLE)

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

TELE-TECH < [July., 1948 21
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Lock-In tubes in Motorota equipment

maintain smooth flow of traffic on
famous bridge

“Coming in with stalled car

tow truck operator. A mohile t
way FM radietelephone permits in-
stant communication with dispatcher

Sraie Esuan
gi*ﬁjl e % It
b g BN

Q'I 8 LE]

W R

HE famous San Francisco-Oakland Bay Bridge

must be free of stalled cars at all times. A smooth
flow of t}'aﬂic is malntalped with the aid of Motorola Betorile rodiuieihomne. &
FM Radiotelephone equipnient. ables the dispaicher af micro-

phone to direct movements of

Tow cars, emergency roadside service trucks, elec-
trician trucks, fire units and traffic engineer’s sedan
constitute the radio fleet. By means of this efficient
system, a flow of 70,000 cars per day rolls with mini-
mum delay over the great hridge.

any mobile unit instantly.

Securely locked in position in the Motorola equip-
ment are Sylvania Lock-In Tubes, depended upon day
and night to give superlative service under all
conditions!

For full information about Sylvania Lock-Ins see , ,
. . . . . . High frequency 160,000 kilocycle FM
Sylvania Distributors or write Sylvania Electric Prod- two-way Motorola radiotelephone

ucts Inc., Radio Tube Division, Emporium, Pa. equipment permits 100% radio cov-
erage regardless of electrical inter-

ferences or steel en:losing structure.
Sylvania Lock-Ins handle very high

frequencies with ease. Have short,
direct connections, fewer welded
joints . . . no soldered joints — less
loss; getter located on top; shorts

eliminated by separation of getter

material from leads! Cannot be dis-
lodged from sockets no motter how
rough the way,

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

22 TELE-TECH -+ July, 1948

www americanradiohistorv com


www.americanradiohistory.com

Over ATV Lead-In Lines

LEAD-IN LINES play an important part in televi-
sion and FM reception. To be sure of the best per-
formance of your set, specify ATV" lines for your
set.

The effects of attenuation and impedance mis-
match on FM and Television reception are mini-
mized by Anaconda Type ATV lead-in lines.

The satin-smooth polyethylene insulation of
Type ATV line sheds water readily, thus avoiding
subsequentimpedance discontinuities. This mate-
rial also has exceptionally high resistance to cor-
rosion. Count on Anaconda to solve your high-
frequency transmission problems—with anvthing
from a new-type lead-in line to the latest develop-

opment in coaxial cables. e

A Type ATV Lead-In for Every Need

Anaconda offers a complete se-
lection of Type ATV lead-in
lines for 75, 125, 150 and 300
ohms impedance unshielded
and shielded lines of high im-
pedance. For an electrieal and
physical characteristics bul- fj
letin, write to Anaconda f/
Wire and Cable Company
25 Broadway, New York 4, f¢
N. Y. P

® \n Anaconda Trade-Mark

25 Broadway, New York 4,N.Y,

TELE-TECH + July, 1948
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éca/ 7totw —Kilovolt ratings matching the elevated

\
\

‘Typiéal highqrollége ratings—
" Series "84 fubular paper ca-

DCW, and Beries g9, “midget
" gilfilled tubular rated a3 3500. -

® Before and since the advent of the first practical
television receiver in 1939, Aerovox capacitors
have marched along with the television pioneers.

Inherent Aerovox quality, PLUS Aerovox exira-
generous safety factor, has successfully met the
surges and transients, the heat and the humidity,
and the other trying conditions of the twilight zone
of television development. And that goes likewise
for the severe service requirements of cathode-ray

" paciter rated-at 10,000 volis . .’ .

peaks and transients of television and
other cathode-ray tube circuits. ..

r Ser:as g deuble-pillar ribbed-cap ail | capaci-
—tcr, are available in voltage ra!mgs e 4 to ‘10,000 volis
DCW.

oscillography.

With larger and meore brilliant screen images
calling for still higher working voltages, Aerovox
is again ready with expanded voltage ratings. The
Series 84" paper tubulars, the Series 89" midget
oil capacitors, the Series “14” and other can-type
oil capacitors are now available in higher voltage
ratings to meet post-war television, oscillograph
and other electronic needs.

® Submit your higher-voltage circuits and constants for our engineer-
ing collaboration, specifications, quotations. Literature on request.

FOR RADIO-ELECTRONIC AND
INDIIS'I'RIAI. APPI.ICATIONS

TELE-TECH

www americanradiohistorv com
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STEGH

TELEVISION e TELECOMMUNICATIONS ® RADIO

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

BIG RADIO AUTUMN AHEAD!—Once again, radio
demand is back in the familiar prewar pattern: “Slow
sales” in the summer months; “Big rush to buy” in the
fall and winter! During the war and immediately there-
after this seasonal pattern was not so apparent. Now it
is reasserting itself. And radio makers, radio engineers
and radio trade must all realize that radic’s annual
swing is obdurate and immemorial. With monthly sales
volumes expressed as percentages of the year's total, the
spring and summer months thus line up—April 6%,
May 5%, June 6%, July 4%, August 6%. Then the
golden comeback—September 8%, October 11%, No-
vember 129, December 18%. As dawn follows night, the
present summer slump will be succeeded by a big radio
uptrend in the autumn and winter ahead!

PRICE-CUTTING SUICIDE now being indulged in by
many television manufacturers is totally without need or
reason. At the moment television sets are in unpre-
cedented popular demand. The public is crying for video.
Yet short-sighted TV makers keep paring down selling
prices with an eye only to undercutting some other
fellow’s schedule and discount, and ignore the factual
costs of parts, labor and general production. Even the
distribution costs are hacked and whittled away in the

resulting slim margin, so that the retailer must operate
at a loss when all his costs are figured.

With television volume sweeping upward, now is the
time to stabilize prices so that a sound industry and
distribution trade can be built—with profit for all.

TO GET MORE TV CHANNELS?—Alyready television
is being constricted by the dwindling number of avail-
able channels in the major metropolitan areas. With
our existing TV-FM allocation by FCC, only 7 TV
stations can serve a given locality. But if FM bands
were “interleaved” as guard bands between adjacent
TV channels below 108 mec, as follows:

TELEVISION FM

54 to 60 mc 60 to 66 mc
66 to 72 mc 72 to 78 mc
78 to 84 mc 84 to 90 mc
90 to 96 me 96 to 102 mc

102 to 108 mc

this would seem to provide more TV stations in city
areas, reduce adjacent-channel interference, and provide
more FM channels in areas where the demand has ex-
ceeded the supply. Of course, there are some disad-
vantages with respect to FM receiver design. However,
no TV or FM receiver would become ohsolete because
of inability to receive at all.

COMPREHENSIVE blue print for engineering a
television station is presented as a special section in
this issue of TELE-TECH, beginning on page 33. The

station—WPIX—went on the air commercially in New

York June 15. Its selection for this study is particularly
appropriate as an example of a postwar, independent
station fully equipped to be self-sufficient in the world's
greatest metropolitan area.

This marks the first time that such a comprehensive
study of a television operaticn has ever been blue-
printed for publication, The editors spent weeks in
compiling pertinent engineering data about the con-
struction, equipment installation and operation of WPIX.
While not a typical installation because of its size and
scope, any combination of its engineering details are
adaptable to typical television station requirements.

The complete story, which we present exclusively,
covers engineering details on construction of the build-

TELE-TECH ¢ Tuly. 1948

ing, studio design, antenna and transmitter installations,
control room operations, film projection methods, audio
system, remote technics, power supply, organization and
programming policy.

The Daily News Syndicate, owner of WPIX, has spent
more than $1,500,000 to equip the station and get it on
the air. Its operating budget is expected to exceed
$750,000 annually. Present number of employees total
approximately 150. Of the total costs to date, $600,000
was for equipment, $575,000 for construction, $350,000
for accessories. Full costs have not yet been tabulated.
Basic airtime rate for the station will be approximately
$800 per hour. )

Much of the credit for the basic planning for WPIX
belongs to station manager Robert L. Coe and chief
engineer Thomas E. Howard, assisted by William Sloat,
in charge of engineering and Otis Freeman, in charge
of operations.

25
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How HIGH is High Fidelity?

Review of high fidelity philosophies reveals disagreement as to the value of

extended frequency response; binaural system shows reproduction improvement

By MARVIN CAMRAS, Armour Research Foundation, Hlinois Institute of Technology

VER since it became possible

to store sound on a record and
to reproduce it later, the recording
engineer has tried to secure “per-
fect fidelity” of reproduction.
Suppose we define “perfect fidelity”
to mean that the playback cannot
be distinguished from the original
by any observer.

The goal being so clearly out-
lined, let us go back to 1910 and
examine some of the engineer’s
efforts at perfect fidelity. For
working apparatus he has a phono-
graph disk, a sharp stylus attached
to a vibrating diaphragm and a horn
coupled to the diaphragm. Why
doesn’t it sound like that original?
The engineer has been listening to
his experimental phonograph for
so long that his senses are numb.
He asks one of his non-engineering
friends for an impartial opinion.
His friend tells him:

a. The low notes are missing.

b. The high notes are missing.

¢. The in-between notes sound

hollow.

d- Needle scratch is annoying.
e. Sustained tones are sour.
The engineer says, “Maybe so, but
we’'re selling millions of them.”

Although given in non-technical
language, the analysis was true.
Most of the trouble was with poor
frequency response, and for many
years the engineer tried to extend
the upper and lower ranges as well
as to eliminate sharp peaks. This
work, mainly of the ‘“cut and try”
variety, where different sizes,
shapes and materials were used
for needles, diaphragms, and horns,
yvielded no remarkable improvement
for the next 15 years.

In 1926 Maxfield and Harrison
of Bell Labs announced a new ap-
proach. In early days of electrical

26

development, mechanical analogies
had been used to help understand
electrical theory. Now the tables
were turned. Electrical theory had
advanced to where it became ad-
vantageous to set up electrical
analogies of mechanical systems,
The mass of various moving parts
was represented by inductance.
Mechanical elasticity or stiffness
was represented by capacitance.
Friction or damping was repre-
sented by resistance. Similarly,
the acoustic quantities were con-
verted to equivalent electrical
quantities,

It now became possible to draw
electrical networks which repre-
sented the pickup unit or cutter head
and these turned out to be bandpass
filters. Filter theory previously
worked out for telephone networks
showed what components should be
changed in which direction in order
to broaden the pass band. This
new tool for analysis, together with
electrical methods of recording and
reproduction and. with improved
record materials, changed the en-
tire sound reproduction picture.

Frequency response was no longer

Mognelic recerder shown

a problem for it was now possible
to record frequencies from 30 to
15000 cycles, all that the ordinary
ear could perceive. The overall re-
sult of the improved reproduction
was amazing to anyone who was
used to the old phonograph records,
but the ear was not completely
fooled. The extended range brought
out many distortions and imperfec-
tions that previously could not be
heard. Surface noise was still a
problem, as was maintaining con-
stant speed to a small fraction of
one percent.

High Fidelity Philosophy

According to response curves the
speech and music should sound
good. According to the ear it didn't
sound quite right. From this situa-
tion several schools of thought arose
and these were the forerunners of
modern “high fidelity” philosophies.

Group I.—Extended frequency
response is worth while. This
group says, “The public has heard
low fidelity phonographs and radios
for so many years that they are
accustomed to poor quality, and

www americanradiohistorv com
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reject anything different without
considering whether it is really
better.” As a matter of fact, one
old timer, when he first heard the
iImproved recordings, was amazed.
He said, ““That’s the most wonder-
ful thing I ever heard, but the
trouble is that it doesn’t sound like
a phonograph.”

To educate the public may take
a long time, especially since high
fidelity is expensive. In the mean-
time the enlightened engineer and
music lover can listen to the full
range if he can stand needle
scratch and intermodulation dis-
tortion  which are sometimes
deafening. Group I used to be most
popular about 10 years ago, but
now most of its members have gone
over to other groups.

Group II:—Extended frequency
response is inherently undesirable.
Engineers in Group II are usually
ex-members of Group I. Their at-
tempts at high fidelity met with dis-
couraging results even though the
best equipment was used. The con-
clusion they reached is that for
psychological reasons an extended
high frequency response is
pleasant even if distortionless.

There is much evidence to sup-
port this conclusion. A number of
listener preference tests have been
conducted in recent years under
widely varying conditions, and in
practically every case the listeners
indicated that they liked the highs
cut out. When sound on film was
first perfected, equipment was made
flat to 10,000 or 15,000 cycles. After
years of experience the Motion
Picture Acadamy has standarized
on a response flat to 3000, down 9
db at 5000, and down 20 db at
7500 cycles.

un-

Mellow Music Preferred

Tests of best violins, pianos and
other musical instruments indicate
a drop in the high frequency range
as compared to poor instruments
of the same kind. Apparently the
makers of these instruments have
tried to eliminate high frequency
components as far as they were
able. Now we have 21 new tool,
the electric filter or tone control,
and the public by its use has indi-
cated that it prefers to have the

highs cut still further. Who is to
say they are not right? One band
TELE-TECH -+ July, 1948

 ORCHESTRA
MICROPHONES //

RECORDING
HEADS

fi=p 5.

MAGNETIC
TAPE

AMPLIFIER

PLAYBACK
HEADS

AMPLIFIER

2

AMPLIFIER

3

Block diagram of typical setup for 3 channel stereophonic recording and playback on a

single tape.

leader hired an engineer to put
electric pickups on the bass instru-
ments with instructions that he
wanted the overall effect to be “like
a juke box.”

Tests have also indicated that
music rich in high frequencies re-
quires more of the listener’s atten-
tion than “mellow music.” While
the former may be satisfying to one
who gives it his entire attention,
low pitched music is definitely less
distracting when used as a back-
ground for conversation, working,
dining, ete.

The above reasoning seems logi-
cal, but not everyone believes it,
so we have still a third school of
thought: Group III: — Extended
frequency response would be satis-
factory if we could eliminate dis-
tortion, This is a safe group to
belong to since no one has ever been
able to get rid of all distortion,
therefore no one can prove that a
member of Group III is wrong.
Some engineers of this group will
tell you that if the reproduction
does not sound perfect, that in it-
self is evidence of distortion. This
is going around In a circle and
getting nowhere, but fortunately
most members of Group III have a
pet theory as to which distortion is
most harmful (and some of them
may be right). Let us list some of
these distortions:

www americanradiohistorv com

Note microphone locations in orchestra pit for

the full sound pickup

1. Harmonic distortion. Third,
fifth, seventh, and higher odd har-
monics are especially bad. Harmonic
distortion was once an old standby
but is not discussed as much as it

used to be.
2. Intermodulation distortion.
This is the “new look” as far as

fashions in distortion go. Both in-
termodulation and harmonic dis-
tortion are different ways of ex-
pressing non-linearity, and ordi-
narily if one is known the other can
be closely estimated.

3. Phase distortion. Components
of a complex wave may not be in
the same relation as in the original
wave, even though they are of the
correct amplitudes. Text books say
that the ear is not sensitive to phase,
but “phase advocates” say the text-
books are wrong. To produce phase
relations correctly over the entire
audible range, a system must have
a response down to about 1/10 the
lowest frequency and up to 10 times
the highest frequency—which means
components flat from 3 to 150,000
cycles.

4. Transtent distortion. Equare
waves and pulses must reproduce
properly, calling for a system flat
from 3 to 150,000 cycles.

5. Hangover. Loudspeakers or
resonant circuits in the system are
not critically damped, and will

(Continued on page 106)
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Above:VShowing state trooper transmitting from patrol car with 2-way mobile installation

Below: (left) Patrol car imstallation and {right) portable Iransmitter with power supply
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N FM radio-felephone system
that makes it possible for
Troopers on patrol to talk with
other patrols in their vicinity, with
their sub-stations, or if occasion de-
mands, with troop headquarters and
division headquarters in Albany,
has been inaugurated by New York
State Police. The system conversely
enables any headquarters to talk
with its troops, sub-stations or
patrols, or to broadcast alarms to a
part or all of them simultaneously.
The new installation, leased from
the American Telephone and Tele-
graph Co., replaces AM one-way
system. Forty-one fixed transmit-
ting and receiving stations are pro-
vided to cover the state. These
land stations, with the 363 mobile
transmitter-receivers in police cars
and boats, are the basic radio ele-
ments of the system. In addition
there are 42 walkie-talkies and 16
portable transmitter-receivers in
trunks; portable generators are
available throughout the state to
furnish power as communications
centers in disasters and other
emergencies.

An unusual feature of the new
radio set-up is the wire network
and switching facilities especially
designed by the Bell Telephone
Laboratories to integrate the land-
radio stations and police stations
into a system of great flexibility.

New York State's division of state
police is composed of 6 troops.
Each troop is divided into =zones,
usually 3. A zone has several sub-
stations, one of which serves as a
zone headquarters. Each zone has at
least one land transmitting and re-
ceiving station. Wire circuits from
all sub-stations and all land radio

Prepared {rom malerial made available by
Geaorge M. Searle, Depuly, New York Stale
Police.

TELE-TECH ¢ July, 1848
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Network ties in 360 mobile sets and 16 portable stations without inter-

ference from each other, yet permits transmission in either direction

stations in the zone converge at a
zone “bridge,” usually in a tele-
phone central office building, from
which a circuit leads to troop head-
quarters, - B '

© A message coming into the zone
bridge on any of these circuits goes
out on all the others. By operating
a 3-way key at his radio console a
trooper in the sub-station con-
trolling a land radio transmitter-
receiver may, using the same radio-
telephone instrument, talk over the
air only, or talk over the wire net-
work only, or connect the radio to
the wire network so that he, troop
headquarters, State headquarters,
or any other sub-station in his zone,
may broadcast over the air and talk
to all stations on the wire network
simultaneously, with all stations
hearing the replies from patrols.

Zone Circuits Converge

With circuits from all its zones
converging at troop headquarters,
the troop communication center can
use any or all of the zone networks,
including the radio facilities, at will.
A bank of monitoring loudspeakers
in the troop communication center
brings in all messages on the zone
networks, whether or not the troop
headquarters is connected to them
for transmission.

Wire circuits from troop head-
quarters converge at division head-
quarters in Albany. By means of
these, Albany headquarters can
similarly monitor on or use for com-
munication any or all troop net-
works and through them any or all
of the zone networks and radio sta-
tions throughout the state.

Most of the 41 transmitting-re-
celving stations throughout the
state have 250-watt transmitters.
A few, which fill in gaps in the

TELE-TECH <+ Tuly, 1948

coverage of the more powerful sla-
tions, have 60-watt transmitters,
and the 16 portable stations held
in readiness for emergencies also
have 60-watt transmitters. The
363 mobile sets have 30-watt trans-
mitters.

General Electric fixed-and-mo-
bile radio equipment is used
throughout the state, except on Long
Island, where Link equipment is
used. To insure adequate power
supply for the mobile units over
a wide range of driving conditions,
the generators in all vehicles were
replaced by Leece-Neville equip-
ment.

Land stations transmit on a fre-
guency of 42.14 mec. Mobile sta-
tions transmit on a 42.3 mc fre-
quency when talking with land
stations, but are changed to the
42.14 frequency by the operation
of a button on the control panel for
car-to-car or car-to-boat communi-
cation. All sub-stations are equipped
with monitoring receivers tuned to
the 42.14 frequency so that they
may hear communications between
mobile units. Walkie-talkies send
and receive on the 42.14 frequency.
Besides being able to communicate
two ways with cars and other
walkie-talkies in their vicinity, they
can hear the local land transmitter
and be heard by monitoring re-
ceivers at sub-stations within
walkie-talkie range.

Speeial Bridge Circuits

An unusual feature of the net-
work and switching facilities is the
bridge in each zone, each troop
area, and at Albany headquarters.
These bridges tie a number of cir-
cuits together in such a way that
they do not interfere with each

www americanradiohistorv com

other, vet transmission can readily
take place in either direction.

The system is operated on a push-
to-talk basis, and one of the major
apparatus units of all the bridges
is the reversible amplifier that
changes from one direction of trans-
mission to the other as the push-
to-talk switch on the hand tele-
phone is pressed or released.

Every sub-station, whether it is
only a dispatch station or the re-
mote control station for a land trans-
mitter-receiver, has a console in
which is terminated the network
circuit from the zone bridge. In
the console arce incorporated an
amplifier for incoming and outgo-
ing speech, a loudspeaker and asso-
ciated  switching  arrangements,
power supply and miscellaneous
equipment such as gain and squelch
controls, attention tone oscillator,
and meters. Automatic sending
volume contro!
is provided at
state and troop
headquarters.
At substations,
the operator
adjusts his voice
level by watch-
ing a volume
indicator. Re-
ceiving volume
may be adjust-
ed manually at
any terminat-
ing point.

If the sub-
station is the
remote control
station for a
land transmit-
ter receiver, it
has a second
(Continued on

page 94)
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RF Spectrum Analyzer

Plots Fourier components of pulsed waveforms occupying bandwidths of
100 kc or less between 0.5-15 mc; has 5 tubes; resolution is 500 cps

By PETER G. SULZER, Electrical Engineering Dept., Pennsylvania State College

HE radio frequency spectrum
analyzer was developed for the
purpose of obtaining a plot of the
magnitudes of the Fourier compo-
nents of a pulsed signal. It is useful
for the analysis of any periodic
waveform that occupies a total band
of 100 kc or less and lies within the
frequency range of the equipment.
Although it is similar to the pan-
oramic devices that have been used
with communications receivers, it is
considerably more versatile, since
the selectivity, deviation, and cen-
ter frequency are all continuously
variable, and only 5 tubes are em-
ployed.

The center frequency of this de-
vice can be varied from 0.5 to 15 mc,
while the deviation is adjustable
from 0 to =50 kc. The selectivity

defined at the 3 db down points is

variable from 500 cycles to 30 kc.
An input of at least 0.1 volt rms is
required; the output for this input
is 0.2 volt peak.

Referring to Fig. 1, the spectrum
analyzer is essentially a double su-
perheterodyne receiver with a fre-
quency modulated second converter.
As used, the output of the analyzer
is applied to the vertical deflection
amplifier of an oscilloscope. The
horizontal sweep voltage is derived
from the same source that frequen-
cy-modulates the second converter.
The result is that the signal compo-
nents appearing within the fre-
quency range of the equipment will
appear as pulses on the oscilloscope
base line which is calibrated in fre-
quency. ‘These pulses will be dis-
crete if the signal components are
separated by an amount equal to or
greater than the bandpass of the
spectrum analyzer. Otherwise, the
pulses will be run together, and a
continuous envelope will be ob-
tained.

30

The signal to be analyzed is ap-
plied to the input of V,, a Type 65A7
pentagrid converter as in Fig. 2. The
oscillator section of the converter is
tuneable from 30 to 45 mc. There-
fore, inputs between 0 and 15 mc
can be changed to the 30 mc IF. An
input level control is provided so
that blocking can be avoided, but
no amplification occurs at this IF
since the device was not intended
to have high sensitivity.

The first converter drives the sec-
ond converter, V,, through a single-
tuned circuit having a bandwidth
of about 600 kc. This is sufficient to
pass the signals being measured
without noticeable distortion. The
second converter, which is also a
Type 6SA7, changes to a lower in-
termediate frequency of 1 mec. The
oscillator section of this tube is
frequency-modulated by V,, a 6AC7
pentode connected as a reactance
tube, (center frequency = 29 mc)

with a deviation from 0 to =50 kc.
The reactance tube is driven by a
blocking oscillator using one section
of V;, a 6SNT7GT dual triode. This
oscillator also drives the horizontal
deflection amplifier of the oscillo-
scope through the other section of
V., connected as a cathode follower
to provide a low impedance output.
Two sweep rates are available: one
per second and 10 per second. The
former is particularly useful for ob-
serving signals with repetition rates
of less than 100 per second. Line
frequency synchronization will oc-
cur at the higher rate, providing a
more stable oscilloscope pattern.
The IF amplifier, V,, a 6ACY pen-
tode operating at 1 mc, has some
regeneration provided by a small
capacitor connected between plate
and control grid, while degenera-
tion is caused by resistance in the
cathode circuit. The result is a high
maximum selectivity when the re-

Fig. 1: Analyzer is a double superhet receiver with frequency modulated second converter
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gen>ration ¢control in the screen cir-
cuit is set fairly close to the point
where the stage would break into
oscillation. By means of this control,
it is possible to vary the passband
from 500 cycles to 30 ke at 3 db
down points. The maximum selec-
tivity is equivalent to a @ of 2000
at one mec.

The second detector is a 1N34
crystal diode which operates at a
comparatively low level. As a result,
its characteristic is nearly square
law so that the output voltage, ob-
served on an oscilloscope, is propor-
tional to input power. The ampli-
tude response of the regenerative
intermediate frequency amplifier
stage is linear over the range of
interest.

It should be noted that the IF am-
plifier is blocked by the output of
the oscillator part of the first con-
verter, V., if that oscillator is set to
fregquencies between 30 and 30.5
me. The device is, therefore, not
useful at less than 0.5 mec.

Fig. 3 shows 3 oscilloscope pat-
terns obtained with the spectrum
analyzer. In these patterns the
length of the base line corresponds
to 30 ke, while the center frequen-
¢y is 6.425 mc. The signal being
examined is the output of a pulsed
oscillator used for ionospheric meas-
urements. The upper pattern is for
a one-half sine-wave pulse shape
with a duration of 75 microseconds.

Fig. 3: Puatterns obtained with the canalyzer

The center pattern is the same ex-
cept that the pulse duration has
been increased to 200 microseconds.
The lower pattern indicates the ef-
fect of changing the pulse shape to
a gaussian form. The result is a very
material reduction in the band-
width of the signal.

Fig. 2: Schematic of amplifier, converter circuits and deviation control in analyzer
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URSI-IRE
Review Radio

Developments

HE spring meeting of the In-

ternational Scientific Radio
Union held in Washington in May
brought to light many interesting
aspects of radio research and new
developments in the field of com-
munications. Registration totalled
562. A majority of the papers pre-
sented were by National Bureau
of Standards and Naval Research
Laboratory personnel, although a
number of colleges and such or-
ganizations as Bell, RCA, Philco
and others contributed to the ses-
sions. An international flavor was
added by papers from Sweden,
Egypt, France and Canada. The
next general assembly was sched-
uled for Stockholm, Sweden, July
12 to 22, 1948.

A brief resume of a few of the
papers follows:

Elimination of reflected signal
effects in pulsed systems was dis-
cussed by D. O. Collup, Naval Re-
search Lab. Object of the research
was to prevent transponder bea-
cons on the ground, which should
respond to only a 2 microsec inter-
rogation pulse, from answering
strong 1 microsec pulses of a sweep
transmitter. An echo suppres-
sor, designed by the author,
greatly reduced the area around
a ground beacon so that an enemy-
controlled transmitter could not
cause interference. At the same
time the usual range of the bea-
con is not reduced by the suppres-
SorT.

Leo Cralg of Evans Signal Lab.
described an improved radiosonde
operating on 1680 mc. The instru-
ment contains special transmitter
tubes modulated by a blocking os-
cillator whose frequency is con-
trolled by wvarious circuits. In

these, the R is varied by such
changes as humidity, pressure,
ete.

Optical radar for surveying was
discussed by W. W. Hansen, Ar-
mour Research Foundation. Accu-
racy of the system described is 1
min. of arc; a few yards in 5000
yards.

Two additional subjects of ma-
jor interest were on the calcula-
tion of radio attenuation between
200 and 10,000 me, and on an an-
tenna for use over the wide band
1 to 25 mc. These will be discussed
next month.,
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Controlling unbalance of a differential ampli-

fier minimizes undesired signal transmission

By PETER L. RICHMAN, Reeves-Ely Labs., Inc., New York

NPUT-STAGE lead shielding is
often inadequate as a means of
eliminating pickup, especially when
the input stage is at a distance from
the signal source or when the pickup
level at the signal source is un-
usually high. In this-event it is pos-
sible to use a preamplifier the pur-
pose of which is to reject stray sig-
nals while amplifying the pertinent
sighal. The commonest type of cir-
cuit for this purpose is the differen-
tial or cathode-coupled amplifier, al-
though in simplest form ifs results
are questionable.

One method of increasing the re-
jection accomplished by the differ-
ential amplifier of signals common
to both input grids is to distort the
amplification factor of one tube.* At
first glance this seems incongruous;
to unbalance the #’s in order to “bal-
ance” the circuit. Analysis shows,

*7, F. Toennies, "Diffevential Amplifier”, R.S.1.,

9, 95, (1938). In this ariicle the author covers
one phase of the above analysis by physical rea-
sonIng.

Amplifier schematic. Unbypassed cathode re-
sistors facilitate using negative feedback

Ce

|
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however, that this unbalancing of
the two amplification factors is
necessary to secure the optimum
condition for rejection of common
signals.

Let Au be the gain at plate 1 due
to a signal e, between the grid of
tube 1 and ground.

Let A, be the gain at plate 1 due
to a signal e;. between the grid of
tube 2 and ground.

Let Ry=1r+ Ru+ (= + 1)
(Ri +Ru) oo PR (1)

and Ro=rp+ Ree 4 (2 + 1)
(R4 Ris) e (2)
Then analysis of the circuit shows

w1R:Rr
that Au=— (3)
RJR-_* —(ﬂl + 1) (#2 -+ I)sz

#2([-11 ‘\— l)RkRm
A= (4)
R.:R,— (Ml + 1) (,U-2 + 1)}{)(2
In order that the output al plate 1

be entirely free from a signal ap-
plied equal in both magnitude and
phase to both grids, Au must equal
minus A,.. Then from the relations
expressing Az and Ae in terms of
the circuit parameters it is evident
that for optimum common mode re-
jection,

#le:#E(#l-l-l)Rk .................. (5)
since the denominators of the equa-
tions for Au and Awx are equal, and
Ri: is common to both equations.

Substituting (1) and (2) in (5)
vields

and

e
R+ Ri+1,4+Ree = — (Ry—mRis) (6)
a
Solving explicitly for u. gives
Mo
= v ()
r]}ﬂ_{—RLZ-i_Rki ( 1+#2)

1+

R«
Equation (7) is the relation which
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defines the condition for optimum
rejection of common signals in the
generalized differential amplifier.
Cursory inspection of equation (5)
would lead one to believe that the
optimum conditions would he best
approximated when the two ampli-
fication factors are equal, while the
analysis shows subsequently that
this is not the case, that the ampli-
fication factors must be unequal.

For a given tube and a given R,
#z is held constant and w is calecu-
lated from the defining relation
(equ. (7) ). This value of w may be
secured by shunting tube 1 with a
suitable resistor. It will be found
that the value of u, calculated from
equation (7) will not quite give
optimum rejection of common sig-
nals since the relation is dependent
upon the balance of the ecircuit in
every respect save w—balance: i.e.,
equal load resistors, equal plate re-
sistances, ete. The calculated value
of w does, however, give a general
idea of the region of #, in which the
optimum effect may be secured sub-
sequently by trial and error. Rejec-
tion of signals common to both input
grids of the preamplifier amountnig
to better than one part in eight
thousand have been secured with
high—u tubes.

After the preamplifier has been
adjusted to give optimum perform-
ance, both input leads should be
brought to the signal source, where
one lead is coupled to ground (or to
a dec bias voltage) by a coupling
network identical with that which
couples the other input lead to the
signal source. It is important that
the grounded lead be grounded at
the same place that the signal is im-
pressed on the other lead. The two
input leads are then cabled together
(and shielded) so that stray volt-
ages will be picked up in the same
amount by both leads.

Best results will be secured prac-
tically by allowing the load resistor
of tube 2 to go to zero, thereby re-
dueing drift of the optimum point
with time. This affects u, required
for optimum operation but not the
circuit configuration since the out-
put is taken off the plate of tube
one. Allowing resistors Rw and Ry
go to zero as well helps slightly, but
it is often impossible to accomplish
if feedback is to be employed
around the entire amplifier.

Research done under Signal Corps coatract
No. W-36-039 «t MIT Research Lab.
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CONSTRUCTION

BUILDING SITE -

HE engineering story of WPIX,

Daily News television station
in New York, is told on this and
following pages. As the table of
contents shows on tne preceding
page, the story is a master blue-
print of what it takes, besides a
channel assignment, to put a televi-
sion station on the air. WPIX con-
structed facilities, procured and in-
stalled equipment, tested its pat-
tern, created and rehearsed nro-
grams and went on the air com-
mercially June 15, or in approxi-
mately 90 days. The entire job
was an engineering achievement.

At the outset it was determined
that existing facilities in the Daily
News Building, an addition above
the 36th floor for transmitter and
tower, and two new floors above the
9th-floor roof of a wing of the build-
ing for studio facilities would pro-
vide minimum working areas for a
television station.

FLOOR PLANS

Television station WPIX went
on the air in New York on June
15, thus completing a construc-
tion and engineering job within
90 days. The story of this
engineering achievement is told
on the following pages and
comprises a regular blueprint
for enginecring a television sta-
tion. This blueprint should
serve as a guide to others plan-
ning television stations in the
months to come.

The men responsible for
WPIX are identified on p. 55.

Because of the limitations within
which the architects and engineers
had to work, however, it was neces-
gary to separate studio and studio

FACILITIES

control operations from the trans-
mitter and its supporting facilities.

A 3-story high parapet which rose
above the 36-story high News
Building served as a site for the
News’ meteorological station. An
extra story was added to this part
of the building to make a 37th floor
for the transmitter room.

Since the walls already existed,
only the roof had to be constructed.
Ten feet above this roof level, steel
beams were put in to form an open
foundation for the tower. These
beams connected on the sides with
the existing walls. It was found
necessary to reinforce columns on
the 36th floor with concrete and on
the 34th floor with steel plates in
order to support this additional
weight.

The new construction on the 37th
floor provided 8 rooms, including the
transmitter room, in a total area of
58 by 80 ft. A major portion of the

The 10th and 11th floors for the studio were built above the 9th fl-or roof of one wing of the News Building. Photo shows location
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Transmilter room and facilities were buill above the 36th floor roof.

space was allocated to the trans-
mitter room whose inside dimen-
sions are approximately 25 x 33 ft.

The layout of the equipment
allows ample space for working
around the transmitter. Four feet
of additional ceiling height allows
space for servicing the upper part
of the transmitter, room for dis-
charge of heat, etc.

The Turner Construction Co., who
performed the construction job, also
built a 2-story structure on the 10th
floor level to provide for studio,
control room, film projection room
and other facilities. This structure
rises above the 9th floor wing of
the building where the newspaper
presses are located. Two floors
were added each 11% ft. high with-
in an area of 54 x 110 ft. There
are 12 rooms on the 10th floor and 7
rooms on the 11th.

The No. 1 studio is 2 floors high
{10th and 11th floors) and measures
approximately 28 x 46 x 22 ft. It
is isolated as a room within a room
to prevent it from being affected
by vibration from the newspaper
presses. Details of the isclation are
given in the section on studio de-
sign. The sponsor’s gallery, tran-
scription library, recording room,
studic control room, air condition-
ing and washroom facilities are on
the 11th floor. Grouped about the
ground floor of the studio are the
news and accessory rooms, 2 dress-
ing rooms, film projection and mas-
ter control rooms, work shop and
washrooms.

Office facilities are located on the
10th floor of the News Building it-
self where space was provided for
management and sales, news, pro-
gram, publicity, promotion and
other functions. A new doorway cut
into one wall of the 10th floor pro-
vides access to the adjacent new
structure rising above the 9th floor
roof.
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The new studio required 110 tons
of steel to be hoisted up the side of
the building from the street. The
structure is steel frame with cinder
concrete floor arches and brick-
faced walls.

It was necessary to raise almost
all of the structural material for
the new area by derrick: small
building sections and some bulk
material were brought up by freight
elevator. The first derrick was in-
stalled on the roof of the 9th floor.
This derrick had a boom of 40 ff.
and to raise it, a small derrick and
hoisting engine had to be taken
apart, brought up by elevator and
reassembled on the roof. The 40-ft,
boom was later used to raise a sec-
ond derrick with its 60-ft. boom.
Heavy I beams, tower steel, pylon
and antenna were raised by the 2
derricks from street level to the 9th

The base of the tower is supported by the 37th floor roof (right}

floor roof and from there to the
new 37th floor.

As pointed out by Tom Howard,
chief engineer of WPIX, use of the
News building imposed certain lim-
itations. The transmitter is removed
from the rest of the station by 27
stories; the size of the No. 1 studio
and size and location of other fa-
cilities were liimted by the area of
the new structure. Because of these
limitations, for instance, workshop
space had to be taken from the
master control room area, with the
result that both are of a minimum
size.

The 9th floor roof, however, has
space for an additional structure, in
the planning stage, to accommodate
a second, larger studio which will
eventually permit greater operating
facility. Specific engineering details
are given on the following pages.

View from inside the new studio construction area, laken from studio control room
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& TOWER

INSTALLATION * OPERATION

3-story parapet extending above the 36th floor

of the News building facilitated construction
of the transmitter room with its associated tower and
antenna assembly. The room was built inside the
parapet, and ready access to the steel building col-
umns permitted the tower base support-structure to
be located directly above it.

The support-structure is a steel grill base made up
of I beams that vary from 2 to 3 ft. in depth. In most
cases the existing building columns were found
strong enough to withstand the load of the new
tower. Two of the columns were reinforced with steel
and concrete on some of the lower floors. Getting the
steel and construction supplies for the tower to the
site on the roof, approximately 500 ft. above the
ground, was a major operation as previously de-
scribed.

The tower itself, built by the White Plains Iron
Works, is a square type of structure, 30 ft. wide at
the base, and tapering in three stages to a 5-ft. plat-
form where the pylon antenna and dummy plyon are
attached. Tower and antenna are built to withstand
a windload of 30 lbs. per square foot on flat members
and 20 1bs, on round members, or an 85-mile-an-hour
wind when the structure is coated with % in.
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RCA engineers shown testing antenna atep WPIX rcof prior to installation.

of ice. The weight of the tower and
antenna assembly is approximately
30 tons. The super turnstile antenna,
mounted on top of two 14-ft. pylon
sections, is 45 ft. high. Considering
the height of the tower and the
height of the pylon, the antenna is
273 ft. above the building, 754 ft.
above the street and 796 ft. above
sea level. Although pylon antennas
are ordinarily used for M broad-
casting, no electrical connections to
it have been made since its func-
tion in this installation is only to
add height to the television antenna
assembly.

The RCA 6-bay, batwing, turn-
stile antenna uses 6 identical radiat-
ing sections. Each section consists of
4 batwing-shaped radiators mount-
ed at 90° intervals around the sup-
porting steel pole. The individual
sections are mounted approximately
one-half wavelength apart, center
to center, and the radiators are al-
tached to the pole at the top and
bottom. The entire structure there-
fore is effectively grounded for
lightning protection.

For identification, the 2 pairs of
radiators at right angles in each sec-
tion of the antenna are termed
north-south and east-west radiators.
Two transmission lines feed the
elements in each section, and the
feed for the north-south radiators
is 90° out of phase with east-west
energy supply. This results in an
almost circular horizontal radiation
pattern.

The antenna is connected to the
diplexer unit in the transmitter
room through a 295-ft. section of
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coaxial transmission line. This line
delivers 2.68 kw of visual power to
the antenna and has an efficiency of
79.5%. The effective radiated power
of the antenna is 18.5 kw and, con-
sequently, the antenna itself pro-
vides a gain of 6.9. Accompanying
FM sound provides an antenna in-
put of 1.34 kw and becomes an
eftective radiated power of 9.25 kw.

The diplexer, combines both
transmitters into the one radiating
system. In combining these signals
the problem is to transfer the out-
put of both transmitters to the an-
tenna and not to each other. The
aural power is fed, single ended,
through a balanced network to both
antenna feed lines. The visual
power is applied to a crossfeed at
points having egual impedance to
ground. Hence if the balance is per-
fect there is no exchange of energy
between the transmitters.

In order to melt sleet and ice
formations on the antenna in winter
weather, each radiator of the an-
tenna encloses a resistance heating
element. These elements are con-
fined to the vertical tubings of each
radiator and consume 250 watts of
power each when in operation. An
§-kw power source has been made
available to provide antenna light-
ing and de-icing requirements. At
the tip of the antenna structure a
300 code lighting beacon has been
installed. This light is presently
controlled from the control console
in the transmitter room, although
at a later date it will be operated
automatically by a photo-electiric
control.

www americanradiohistorv com

Details of tower and anitenna construction shown below right

37


www.americanradiohistory.com

TRANSMITTER

SPECIFICATIONS « INSTALLATION - OPERATION

HE RCA type TT5A transmitter

selected by the N. Y. Daily
News station WPIX can deliver 5
kw (peak) video power and 2.5
kw of sound signal (frequency-
modulated) to the antenna trans-
mission line. Antenna gain will
boost final video output to approxi-
mately 18.5 kw. In spite of the dif-
ferences in power and the vastly
different types of modulation, the 2
transmitters have many stmilar
parts; such as supplies, similar types
of tubes, cabinets, etc. The design
rules for the equipment and the
way it is assembled follow the same
practices used in modern standard
AM and FM broadcast transmitters.

The wvisual signal portion of the
transmitter uses high level modu-
lation. The signal is applied to the
grid of an RCA 8D21 water-cooled
tetrode which is mounted in a hori-
zontal position. This well known
tube, which has been applied in
many UHF transmitter designs of

Floor plan of transmitier room showing location of RCA equipment

AHEFILTERS

TRANSMITTER

late, is an internally neutralized
push-pull tetrode of unigue design.
It has unusual operating character-
istics at high frequencies because
the use of small, high current car-
rying elements all of which (except
the filament) are water cooled.
Seven separate pairs of water con-
nections are provided to the 2
anodes, 2 grids, 2 screens and to
the filament block.

In this transmifter the tube is
used as a class C grid modulated,
push-pull power amplifies, with a
possible plate dissipation of 6 kw.
A 5-kv anode supply and 800-volt
regulated screen supply is provided.
The former uses a 3-phase full
wave circuit with 6 RCA 8008 tubes.
The 800-volt screen supply is a sin-
gle phase full-wave system with
2 RCA 816 tubes. A 1.5-kv source
also from a 3-phase supply, pro-
vides power for the plates and
screens of the oscillator, drivers,
frequency multipliers, etc.

The multiplicity of water connec-
tions would make a tedious opera-
tion out of changing a tube when
necessary. To overcome this diffi-
culty of changing tubes in case of
failure during programs, the 8D21's
are mounted on removal plates. Ten
water connections to the header
end of the tube can be made in
advance on a spare tube mounting
plate. Then a water connector block
was developed which clamped to
the outside of each anode lead leav-
ing the ends of the ancdes free for
rf connections.

The anode cooling water from
the anode tank coil flows through
short semi-flexible loops of Saran
tubing to the water connector
blocks. RF connections clamp to
the ends of the anodes, and by short
flexible straps to the anode tank
coil.

The cooling water flows through
the grids and filament blocks in
series. Three water circuits on the

RCA engineers shown installing transmitter equipment and console

TELE-TECH -
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i

RCA type TT5A (5 kw) transmitter installed for WPIX. Diplexer and vesligial sideband filter positions shown in floor plan opposite page

header end have a 3-element water
flow indicator and flow-alarm meter
mounted on the tube plate. As the
grids and screen grid have high
voltages to ground, a length of
water column is provided by wind-
ing a piece of Saran tubing into
a coil, and mounting these between
the input header and connecting
hoses, and between the hoses and
flow meter connections. The quick-
disconnect fittings have Iinternal
valves to prevent water leakage
when they are removed. A tube
change can be made in less than 2
minutes. The tube-mounting plate
will fit in either transmitter, so it
is necessary to have only one spare
8D21 tube mounted.

The visual transmitter operates
at a frequency of 1989.25 mc for
channel 11, obtained by 36-fold
frequency multiplication from tem-
perature controlled crystal source.
This operating crystal has a fre-
quency of 5,534,722 cycles. The suc-
cession of stages are: a crystal os-
cillator and doubler—RCA 1614
pentode; a pentode doubler and
then a tripler, both RCA 4E27
tubes: a push-pull tripler stage us-
ing 2 RCA 4D21 tubes. Two rf am-
plifier stages follow operating at

Diagram showing transmitter video ampli-
fier, modulator, cscillator and output stages

TELE.TECH -+ July. 1948

the carrier frequency, the first us-
ing 2 RCA 4D21 tetrodes and the
second 2 RCA 4(C33 triodes. This
latter triode stage is cathode excited
and the triodes give enough driver
power to excite the final power am-

plifier stage, the above mentioned
8D21 tetrode. All stages operating
at the carrier {requency have
tuned-line elements.
Vestigial sideband transmission is
(Please turn to next page)

22.14MC
DOUBLER

RCA
4£27
66.42 MC

TRIPLER

6AGT

| consTanT |
" Z "

PLATE
LOAD

RCA
6H6
D-C
RESTORER

SYNC PULSE |

MPLIFIER

——

AMPLIFIER



www.americanradiohistory.com

achieved in the TTSA by direct sup-
pression at high power levels in an
absorption filter turned to the lower
sideband. This unit extracts the un-
desired portion of the signal and
delivers it to a forced draft-cooled
resistance where it is lost. A trans-
mission filter, also composed of res-
onant lines is added to shape the
resulting power-frequency curve to
correspond to FCC requirements.
Thus it is scen that in the entire
transmitter only the final power
amplifier has to handle the whole
visual frequency range, and hence
is the only stage that needs special
attention as to its band width. The
latter is helped by having the plate
tank circuit not tuned exactly to
the carrier but to a point about 1.6
mc above that frequency. This puts
the entire lower sideband further
out of tune. The reduced sideband
energy is more easily suppressed
thereby. Also the tank circuit tun-
ing is about centered on the radi-
ated band, which eases up on the
required band pass characteristics
of this stage. For this tuning job, a
second crystal is switched in, hav-
ing a frequency of 5,579.861 cycles
which with the 36:1 multiplication
gives a test frequency of about
200.86 mc. When the final tank cir-
cuit and antenna systems are set
for this frequency, the original
crystal 1s switched in again.

TRANSMITTER (Continued)

The visual amplifier and modu-
lator unit consists of 2 video ampli-
fier stages, 3 paralleled 6AG7 tubes

in the first and two 807’s plus a

6AG7 all in parallel in the second,

the modulator stage with 6 RCA

4E27 tubes paralleled, a sync ex-
pander, sync separator, sync ampli-

fier and a dc¢ insertion diode. The
gain of the videc amplifier of about

600 overrides any effects of volt-
age variation, power hum, etc.
Each video amplifier stage is pro-
vided with a high-frequency com-
pensating network. To compensate
for the loss in sync-pulse amplitude
in the succeeding modulator and
power amplifier stages, an RCA

6AG7 tube is connected in parallel

with the 807s. As the 6AG7 has
high transconductance (and sharp
cut-off}, it expands the synchroniz-
ing pulse without

modulator plate load is a constant-

resistance network which maintains
an impedance of 500 ohms over the

entire video band.

A “clamp” type de¢ restorer cir-
cuit is used in the modulator stage.
This circuit, which employs a sync
separator (RCA 6J5), a sync ampli-

fler-inverter (RCA 6AC7) and a

biasing and restorer tube (RCA
6HG6), partially disables the modu-
lator tubes during the last part of
the horizontal blanking signal im-

increasing the
amplitude of the picture signal. The

mediately after the sync¢ interval
to reduce spurious low-frequency
signals.

The center of all transmitter con-
trol operations is the monitoring
console. The efficiency is improved
and the operation of the transmit-
ter i1s simplified by having most of
the operations performed from this
central control point where com-
plete monitoring facilities are pro-
vided. In the console are the es-

sential  starting and  stopping
switches, gain controls, indicator
lamps and output meters for trans-
mitter operation, plus complete

monitoring facilities for both pic-
ture and sound signais. Spare push-
button switches permit remote pic-
ture and sound monitors which are
connected in wherever needed.

The sound signal is monitored by
a VU meter and built-in speaker,
The monitoring speaker as well as
the VU meter can be switched by
push-buttons to either the input or
the output of the audio channel.

The output of the sound {trans-
mitter is fed to a diplexing unit
through a 3%-in.,, 72-ohm coaxial
transmission line, The picture trans-
mitter cutput is similarly connected
through the wvestigial sideband fil-
ter. The diplexer, a coaxial-line
type of coupler, feeds two 135 in.,
51.5-ohm transmission lines, one of
which has a quarterwave delay sec-
tion in it so as to feed adjacent
wings of the turnstiles in proper
phase.

Vestigial sideband filter (L); circuit diagram with elements identified by letters corresponding to those on photo; diplexer unit below righi
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STUDIO CONTROL

EQUIPMENT

HE studio control room is lozated

at one end of the studio and is at
a level high enough above the floor
to permit es full a view of the in-
terior as possible and vyet low
enough to insure that any activity
or any equipment on the catwalk in
the studio will not obslruct viewing
the performance below. The control
room 1is divided into two levels to
facilitate the operations of fechni-
cal and program personnel. The floor
plan shows the location of RCA
equipment that will be installed in
the studio contrel room. Pickup
operations of this equipment differs
from remote operation in that the
camera sync and deflection signals
are obtained from waveform gener-
ators in the master control room,
and the audio installations are of a
permanent nature rather than con-
sisting of portable units.

Since RCA field cameras tem-
porarily being used in the studio
have image orthicon tubes, they are
highly sensitive at very low light
levels and are able to handle wide
ranges of light intensities. Elec-
tronic viewfinders are used on each
of the 3 cameras. The output of each

Siudio control
equipment show-
ing: audio control
consoletle on right:
master picture
monitor, center;
studio  switching
uni? on left, On
lower level in front
are 3 camerc con-
trol units (lem-
porary installation).
Equipmenl is RCA,
Floor plan shown
above

TELE.-TECH = July. 1948

OPERATION

camera feeds a camera control unit
located on the lower of the 2 levels
of the studio control room.

The technical director operating
the studio switcher on the raised
dais  behind the monitor units
chooses the desired picture from the
pictures appearing on the kinescopes
in the control units. The switching
unit has facilities for instantaneous
switching between any of 6 input
circuits and for fading or lap dis-
solving between any 2 signals, The
studio’s picture output is seen on a
master monitor unit next to the
switcher as it passes to the master
control room for channelling to the
transmitter.

A complete audio control console,
similar to the type used in regular
FM broadcast service is used for
controlling accompanying sound. A
video rack and an audio rack house
the necessary amplifiers, patch
panels, and power supplies to obtain
studio output signals of proper level
and to permit correct termination of
incoming audio and video lines.

Control flexibility in the studio
control room is again keynoted
through the availability of a video

www americanradiohistorv com

pateh panel used in conjunction with
the studio switcher. External video
inputs can be mixed with video
originating in the studio. and then
passed to master control room for
transmission. Currently, such cir-
cuits are provided between film pro-
jection room—master control room
—studio No. 1; and between remote
pickup point—master control room
~—studio No. 1. At a later date con-
nections between studio No. 2—
master control room—studio No. 1
will be effected.

A separate room for televising
news broadcasts is also provided at
studio floor level. Studio equipment
will be used for activities in this
room and control of the equipment
will be effected from the studio con-
trol room.
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MASTER CONTROL

DESIGN -

television station required fo

handle programs from the
many sources planned for WPIX
required an unusually complex con-
trol system. Organization of the
control operation was determined
by WPIX engineers under direction
of chief engineer Thomas E. Howard
with the assistance of William
Sloat, in charge of engineering and
Otis Freeman, in charge of opera-
tions.

A plan-view {racks) of the
major items in the control room
is illustrated below. Here, in the
center, a group of console desks
provide complete switching and
monitoring of both sight and sound
signals. At present, the programs
may originate in the main studio,
a second studio (which will follow
later), or at one of a group of 186
and 35 mm cameras, from a 2 x 2-
in. slide projector that permits
simple changes of tests pattern, or
via remote pickups as received over
radio relay links or over N. Y.
Telephone Company’s video lines,
or later from the special Balopti-
can still-projector now being built

INSTALLATION -

to WPIX requirements.

In addition, complete interphone
communication facilities are at the
operator’s finger-tips. Much of the
apparent circuit and equipment
complexity stems from the desire
to provide simple operation.

A short description of a few of the
possibilities may be of interest.
Suppose that a film camera is to be
used. Referring to the plan-view,
one may consider the waveform
rack No. 1 and its duplicate or
auxiliary No 2. TFach of these racks
are a source of the synchronizing
signals, obtained from the RCA
pulse shaping panel. The latter pro-
duces all the waveforms necessary
to obtain the RMA standard syn-
chronizing signal, a combination of
several pulses at 15,750-cycle and
60-cycle recurring rates. The 60-
cycle frequency is obtained by sub-
division circuits from the 31.5 ke
oscillator. As usual, these frequen-
cles are interlocked with each other.

The circuits also contain provi-
sion for checking the derived 60-
cycle framing frequency against the
power line equivalent, with tie-in

VIDEQ EQUIPMENT RAGKS
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circuits that automatically alter the
master oscillator frequency if a
difference is noted. This is done by
an AFC circuit and locks the whole
television system, if desired, to the
local power line frequency to min-
imize the effect of hum in receivers.

Some of the individual com-
ponents of the composite sync
signal have a habit of being needed
at many points in a television sys-
tem so that the following signals
are made available for use where
needed: Sync signal (plus and neg),
H and V frequencies (plus and
neg.), H, and V|, (plus and neg),
pedestal (plus and neg).

The 2 waveform racks can be
alternated in use by complete auto-
matic switching facilities from dis-
tribution control.

The film cameras use iconoscope
tubes which require correction for
unequal output from various points
on the mosaic. This is done by
changing the amplifier gain at
various spots in the scanning inter-
val during each field. For shading
correction 4 signals are made avail-
able to the operator at the monitor
console: 2 having sawtooth wave-
forms and operating at horizontal
and vertical scanning frequencies.
The other 2 shading signals have a
parabolic waveform contour. Se-
lected combinations of these
signals are mixed and the resulting
composite is applied to an amplifica-
tion control point in a video ampli-
fier. These shading controls may
require frequent readjustment by
shading control monitoring opera-
tors.

Adjacent to the waveform racks
is a monoscope rack consisting es-
sentially of three parts: the video
amplifier, the sweep generator and
the blanking amplifier. Six other
cabinets carry general purpose and
incidental equipment panels such as
various distribution amplifiers for
house monitors, line amplifiers, low
power and heavy-duty B power
supplies and bias power supplies.

Three more cabinets are devoted
to the Incoming telephone wvideo
cable terminating equipment and

TELE-TECH -+ July, 1948
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the above schematic of

the master control room layout

Arrangement of racks and the nature of the equipment in each are shown in

switching, mixing or fading of any
studio source as well as lap-dis-
solving if desired. Also available

for instance, no control
over the selection of particular
cameras in any studio. The latter

their video distribution amplifiers. and has,
In the opposite bay other racks

carry the associated telephone audio

program lines, and booster ampli-
fiers for Incoming audio signals,
intercommunications system equip-
ment, etc. Talk-back facilities are
complete between operating points
where extremely close coordination
with the control room is needed,
as between the projection room and
the studio control room.

At the master control point 2
master monitor consoles flank the
distribution console, to form the
master control desk. These consoles
provide simultaneous display of the
picture and waveforms for any of
17 picture signals. A push-button
interlocking switching system con-
trols video input and 8 interlocked
push-buttons control audio pro-
gram switching. Indicating lights
connected with each of the push-
buttons indicate which channel is
being used. All video signals to the
monitors are 0.2 volts peak-to-peak,
black negative on a 75-ohm coaxial
feed.

The GE distribution console is
the master control point for both
video and audio of a multi-studio
television system. It contains cir-
cuits and controls necessary to
handle a series of programs from
studios, remotes, and networks. In
addition to the program circuits,
versatile communication circuits to
the points of control are provided.
The operator handles only the out-
put signals from each point of origin
43
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is handled by studic control facili-
ties described later.

Etched plates, replaceable titles
and fluorescent titles adequately tag
all confrols on this console. A clock
with a second hand and resetting
switch helps the operator in his
timing. The console also contains
all necessary talk back and inter-
phone facilities.

The transition from one program
source to another must be achieved
with smoothness, so that timing is
all important. Facilities permit

are by-pass circuits that permit
switching of any studio source di-
rectly to the program line, thus
avoiding the circuits connected with
mixing, fading ,etc.

The video controls at present
provide the means for switching,
fading, or lap-dissolving between
6 program sources. The actual
transfer of connections is by relays
switched by the use of push buttons
located in 2 groups, A and B. Each
channel has an ‘“available” light

(Please turn to next page)

GE masler monitors are shown with distribution console in the
Film camera consoles back it up

center.
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(white), a “preview” light (green),
and a “program’” light (red).

These are an important part of
smooth program handling where
rapid change of scenes and the lo-
cation of the picture source is con-
tinually necessary. In the case at
hand, a choice of 5 alternate pro-
gram sources is open to the operator
when a particular part is approach-
ing its climax., Of the 6 circuits,
those that are set up and ready for
use are indicated by the “available”
light. In the case of a camera, for
instance, this light comes on only
when the camera tubes’ high voltage
circuits are energized and the de-
flection yoke currents are flowing.

The “preview” light serves as a
signal to all interested personnel
at any point that that particular
channel is about to go on the air,
to alert the camera and channel
operators, talent signals, etc. When
the channel is accepted the preview
light drops out and the program
light appears at all signal points.

The above mentioned 2 rows of
switch banks A and B are inter-
locked so that if a channel is al-
ready selected on one bank it can-
not be selected from the other.

Cross-interlocking between chan-
nels on the same bank is provided
so that if switching only is desired,
it may be accomplished in either
switch bank by first operating one
channel button, then, in turn, any
of the remaining channel buttons,
thereby automatically dropping out
the previous channel.

The mixer amplifier combines and
amplifies 2 signals; that is, one from
a film camera and one from the
studio for fading and dissolving.

An additional by-pass circuit and
control provides means for circum-
venting this lap-dissolve and mixer

MASTER CONTROL

amplifier, to permit, for example,
one studio to be on the air while
another is having a full rehearsal.
The by-pass circuits allow any
channel to be routed around the
switch banks and the mixer ampli-
fiers, or the switch banks operation
continues by switching through the
by-pass circuits.

The actual switehing of the video-
signal circuits is done with special
low-capacitance video relays lo-
cated in the console and controlled
by 2 sets of push buttons on the
top of the console. Special relay
contacts supported on insulation
avold electrical capacitance-to-
ground as well as between contacts
s0 that fidelify requirements are
more easily maintained. There are
2 sets of 6 relays to each control
group capable of connecting any
one of the 6 channels to one of the
2 fader potentiometers. Pressing
a particular button causes its relay
to pickup and hold in. Simulte
neously, any other closed relay in
that set drops out.

Lap-dissolve or fading is ac-
complished by lever-action, me-
chanically interlocked variable at-
tenuators which are connected to
each input of the mixer amplifier.
When one lever is pulled forward,
the other recedes to the rear posi-
tion, bringing one signal in and fad-
the other out. If, for instance, a
particular channel is feeding
through the left bank of relays to
fader A and it is desired to fade
down to black and up on another
channel, the new channel is presex
on the right bank by pushing the
proper button. At the chosen time,
fader A is reduced and fader B ad-
vanced after the first has been
brought to zero.

An alternate method which does

Circuit schematic of monoscope vertical sweep generator which provides mixed sawlooth

CENTER TAP
OF A A

(Continued)

not require a preset, is to fade the
outgoing channel down to zero,
pick up the desired channel on the
same bank of relays by operating
the proper selector switch, and fade
up the new channel with the same
control. To accomplish a lap dis-
solve, the same preset is made be-
fore moving the fader up. This
reduces the other fader at the same
rate, causing the old picture to dis-
solve into the new one. Quick
switching is accomplished simply by
selecting a new circuit and pushing
the desired button associated with
the same set of relays. A release
button in each bank of relays can-
-cels presets when necessary.

A pulse generator selection con-
trol permits arbitrary and remote
selection of the program pulse gen-
erator or the standby pulse genera-
tor. A phasing control allows the
station pulse generators to Dbe
phased with any incoming program,
thus permitting the remote program
to be switched to a local program
without causing the receivers to
lose frame while their circuits lock
into the new scanning rate.

Additional features provide an
adjustment for maintaining thc cor-
rect synchronizing pulse height, and
a pulse generator selector, with in-
dicating circuits, in order that the
alternate source of station frequency
standards may be used.

The master control operator can
monitor 2 program sources at the
master monitor consoles at each
side of the central position. These
contain a 10-in. picture monitor
tube and a 5-in. waveform monitor
tube. The latter has circuits to
allow operation from either a com-
posite picture signal or separate
picture and sync signals.

Continuous picture monitoring of

and parabolic waveforms to deflection coil
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the program being transmitted 1is
handled on one monitor while the
second is employed for cueing pur-
poses or for monitoring various
points of the system as desired.

The switching facilities on each
of these monitors are such that a
view of any of 5 possible studio
sources may be selected, or of the
monoscope output, the network,
NEMO No. 1 or No. 2, program
output, and any special lines as de-
gired. All these sources may be
viewed independently of the set-
tings of the adjacent master dis-
tribution console. All monitors use
10DP4 and 5CP1 viewing tubes.

Three RCA film camera control
consoles are mounted back to back
with the master control desk. A
typical control desk console will
vary in some details depending on
whether an iconoscope, image orthi-
con or monoscope is handled. The
camera control console consists of
a channel monitor in addition to all
controls and adjustments necessary
for proper camera tube operation.

This film camera monitoring point
is one of the major points of con-
trol in a television system since the
quality of the transmifted pictures
depends on the diligence of the
monitoring operator. Among the
various adjustments which are
made at this point are shading,
camera deflection centering, camera
electrical focus, iconoscope bias, as
well as channel output level and
reference of the signal-to-black
level. The signal, having been in-
spected at this point, is then avail-
able for switching or faaing at the
program console. Each camera
channel is monitored continuously.
Studio cameras are controlled by
simliar equipment in'the studio con-
trol booths.

Monoscope Operation

The monoscope delivers a com-
plete picture signal in the form of
a constant never-changing pattern
used for test purposes. The output
is similar to that of a camera chan-
nel. This unit provides the simplest
source of a picture signal and re-
leases a regular film or studio
camera for other purposes. Its out-
put can be routed around or
switched on the air in the same
manner as a camera channel but
needs no continuous controlling or
monitoring. It delivers a standard
0.2-volt video signal of correct
polarity, complete with blanking.

TELE-TECH * July. 1948

Above: Type WP33A heavy dutly regulated
power supply furnishes dc voltages 1o video
amplifier and to camera control units, Right:
Type TK 20-A, RCA film camera control. Cam-
era control chassis in lower compartment has
video amplifier and driving circuits for the
pickup tube in the camerd, Details in text

The monoscope contains its own
sweep genecrator. Horizontal and
vertical pulses from the pulse gen-
erator are differentiated and ampli-
filed through buffer tubes to trigger
multivibrator circuits. The latter
contain the controls for varying the
sweep-speed and the pulse-width
adjustment to set the retrace time.
These are followed by integrating

and shaping circuits to provide
linear sawtooth currents in the
sweep coils. Eleven screwdriver

controls adjust the horizontal-and
vertical-sweep speed, width, ampli-
tude, linearity and interlock.

The method of securing linearity
of scanning is of interest. The
vertical-sweep c¢ircuit begins with
a sync buffer amplifier ané a multi-
vibrator which feeds adjustable-
width pulses to the ftriode in-
tegrator. A triode constant-cur-
rent tube feeds the integrator plate
circuit. The integrator output con-
sisting of sawtooth and wvariable
pulse signals is then fed to a cathode
follower which feeds a second in-
tegration circuit. A  parabolic
waveform is added to the sawtooth
signals in suitable amounts and
both are then fed from this circuit
to another cathode follower which
feeds an amplitude control.

The horizontal sweep circuit is
similar except for the pentode in-
tegrator whose screen voltage con-
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A constant-
current triode feeds the integrator
and a cathode follower delivers the

trols the amplitude.

signal to the output stage. The
output tube, 807, feeds the deflec-
tion yoke through a stepdown trans-
former. A potentiometer across the
sweep output provides variable
feedback through a network to the
bottom of the integration capacitor.
Proper adjustment of this linearity
control provides a sawtooth deflec-
tion current waveform of good
linearity.
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Typical RCA 35mm (left) and 16mm (right) projector arrangement using a multiplexer (center on stand) with a single pickup camera

FILM PROJECTION

METHODS

HE film camera, film projector

and slide projector afford a va-
riety of film facilities for program-
ming, background and fill-ins. The
slide projector is a standard East-
man unit mounted so that special
high-definition 2 x 2-in. slides are
projected directly on the iconoscope
mosaic of one of the 2 RCA film
camera tubes in the projection room.
A variety of slides can be stocked
to cover oft repeated patterns.

In addition, a special Balaptican
enlarger of photographic stills is
being prepared so that a series of
photographs and other opaque pic-
tures, can be projected in rapid suc-
cession. The pictures from the re-
flectors of this enlarger are directed
on the tube’s mosaic of a third
iconoscope, in the projection room.

Each of 2 projection room tubes
receives pictures from 3 sources
using the RCA TP-9A film multi-
plexer system: from the 2 x 2 slide
projector mounted directly in front
of the iconoscope screen, or from
one or the other of the film cameras
by way of a right-angled optical
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EQUIPMENT -

mirror reflector directly below the
slide projector.

The mirror images reflected are
directed into one of the RCA TK-
20A camera units which produce
the piecture signal. The film camera
unit uses an RCA 1850-A icono-
scope. In the film camera case are
the blanking and deflection ampli-
fiers, a six-stage video preamplifier
fed by the iconoscope which deliv-
ers a signal to the firm camera con-
trol and the general distribution
console system.

Ag is now pretty well known
regular commercial film projectors
must be modified in several respects
when used in television service —
mainly because the 24 per-second
framing rate of the former must be
converted to what is essentially a
60 per-second framing rate. The 2
film-camera setups are independent
and duplicate each other. The
RCA TP-35A (35mm) film pro-
jector features (1) means for pre-
cise synchronization with the 60-
cycle frequency from the pulse
generator racks in the master con-
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APPLICATION

trol room; (2) speeding up of the
pull-down rates of the intermittent,
and (3) provides a pulsed light in-
stead of an arc.

The projected picture has only
to cover the area of the mosaic on
the iconoscope. Actually a 90° re-
flection takes place in the optical
path (a plane mirror) in order that
the images from several projected
sources can all be directed onto the
same mosaic. Covering such a small
area (16 sq. in. compared with as
many square yards on a theater
screen) the illumination needed is
relatively modest. This permits the
use of an extremely short pulse of
light to charge up the mosaic.

In order to obtain a complete
television signal the mosaic of the
film camera pickup tube must be
scanned almost continuously. The
only significant break is the inter-
val in which the beam returns from
the bottom of the picture to the
top. During this interval—1/750th
of a second, every 1/60th of a
second—the picture is blanked out.
Therefore, a further stratagem is
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employed. This consists in the use
of short light flashes so timed that
the film picture is projected on the
pickup tube mosaic for only
1/1200th of a second, every 1/60th
of a second. These flashes occur
during the wvertical retrace time.

The 60 light flashes required
every second are provided by a
rotary shutter which consists of
an 18-in. metal disc with a slot cut
in its periphery. This dise is driven
at a speed of exactly 3600 rpm by
a special 3-phase synchronous mo-
tor. The shutter is located where
the cross-section of the beam to be
interrupted is small compared to
the size of the shutter opening,
thereby providing a quick opening
and closing and a relatively long
full-opening time.

The basic unit of the TP-35A
equipment is the Brenkert BT90
projector head which employs a
special geneva movement and other
features needed to meet the stand-
ards set up for the television sys-
temm. Here also the pulsed light
source provides adequate light out-
put with negligible heating of the
film gate or the film itself, and
makes possible a great mechanical
simplification in comparison with
earlier types of television film pro-
jectors.

In model TP-16A (16 mm pro-
Jector) the film travel is also at the
standard 24 frames - per - second
rate. A rotary shutter revolving at
3600 rpm provides the 60 exposures
required for televison transmission.
A 3-phase synchronous motor is
used to drive the shutter and to
permit synchronization with the

Aschitect's floor plan of Hlm projection room showing 4 fim cameras in posiion.

Wote 2 telavision coomeras in fxed position: also rewind and special affects

sync generator or a second pro-
jector.

Two auxiliary sources of light
are useful in setting up the icono-
scope. These are the “edge” and the
“bias” lighting. The iconoscope
tends to have edge flare due to the
system of scanning and the disposi-
tion of the secondary electrons.
This edge flare, which shows up as
a bright band at the edge of the
picture can be improved by shining
a bar of light on the mosaic just
outside the scanned area.

The second source of auxiliary
light is the bias lamp. This lamp is

placed back of the iconoscope and
gives an even illumination over the
rear of the tube. This changes the
sensitivity of the iconoscope and
reduces the applicalion bar for
movie work. In the presentation of
movies the picture is flashed on the
mosaic for only a short part of each
cycle, giving rise to a pulse of pic-
ture signal. This signal, which is at
frame frequency, may be many
times greater than the video signal
and hence it may set up grid cur-
rent in the video amplifier. The
proper amount of bias light will
cancel this signal.

Drawing on lelt is ¢ comparative time chart showing how synchrolite changes film speed from 24 to 30 frames per second in 35mm camera:
on right is photo of RCA 16mm projector with associated iconoscope camera equipment. Details of operation are given in accompanying text
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STUDIO DESIGN

ACOUSTIC TREATMENT * MATERIALS

CONSTRUCTION -

ESIGN and sound treatment for
WPIX studio No. 1 was a dif-
ferent problem from that encoun-
tered for broadcasting and record-
ing, and proved somewhat similar
in many respects to sound condi-
tioning for motion pictures. In tele-
vision, sound and vision must match.
If an outdoor scene iz being shot,
the sound must not be reverberant
as though coming from a rain bar-
rel; conversely, an indoor scene
requires a certain amount of room
acoustics to make it sound real. The
first condition is achieved by cover-
ing the walls with sound absorbing
material; the second condition re-
quires the use of sets and flies for
proper reverberation.
Some of the physical require-
ments were: a ceiling height capable

of accommodating a catwalk for
special lighting equipment; a ven-
tilating system adequate to handle
the increased load caused by the
heat from the intense lighting;
heavy wall construction for sound
proofing and vibration resistance
necessitating floating the studio.
The problem of sound isolation had
no relationship to the acoustic con-
dition of the room itself but was a
matter of construction and location.
Since the WPIX studio was built
over the Daily News newspaper
presses, sound isolation was an im-
portant construction factor.
Floating of the room was accom-
plished by means of spring isolators
which carry or support the inner
room. Entrance to the room is ac-
complished through sound-proofed

Floor plan of the WPIX No. 1 studio showing sponsor’s gallery and the studie control room

MAIN STUDIO PLAN

TELEVISION STATION WPIX
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doors whose jambs are also floated
in the floating room. Details of the
manner in which the room was
floated and treated for sound fol-
low:

The No. 1 studio, as previously
described, is part of a new con-
struction built above the 9th floor
roof directly over the News printing
presses.

The studio is rectangular, ap-
proximately 28 ft. wide, 46 ft. long
and 22 ft. high. The floating technic
is a relatively simple one of con-
struction engineering. It is a room
within a room. The outer room is
of heavy brick masonry. All sides,
floor and ceiling of the masonry
walls are lined with a sound isola-
tion blanket of rock wool.

The walls of the inner room are

on upper level (solid lines) and lst floor rooms

< NEWS STUDIG
| LOWER FLOOR )

SPONSOR'S

CATWALK

[ S S ]
SCALE—FEET
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The nearly-completed WPIX siudio is shown above wilh acoustical malerial and catwalk
installed. Below right shows isolation material between outer wall and floating studio

built up from a wire lath and
plaster frame with air space between
it and the rock wool lining. The
plastered wall on the room side is
covered with perforated {ransite
around the base to a height of 8 ft.
Above the transite “dado” the walls
are covered with a wood framework
to which is attached sound absorp-
tion material — rock woeol, in this
instance. This material, in turn, is
covered with plain muslin over
which is stretched wire netting for
support and protection,

The floor, like the walls, has a
masonry base covered with sound
isolation material, A network of
floor channels supported by several
layers of neoprene separated by
steel plates was laid over the
masonry floor to help support the
inner room. Wire mesh was laid
over the floor channels and con-
crete poured over that, The finished
floor of the studio room will be bare
concrete except when programming
or sound requirements necessitate
covering it.

The ceiling is constructed like
the side walls except that is is en-
tirely covered with perforated metal
painted white to reflect light.

The entire room is floated — on
the bottom by means of the channel
platform which rests on neoprene;
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on the sides from brackets blanketed
with neoprene; from the ceiling by
approximately 80 steel springs each
carrying a load of approximately
240 lbs.

The windows of the studio con-
trol room and sponsor’s gallery are
double plane, with one window set
in the masonry wall and the other
floating in the floating room. Win-
dows are out-of-parallel to each
other. The control room, gallery,
recording room, news room are all
treated according to the nature of
their sound requirements and to
prevent feedback.

All conduits for electrical wiring,
air conditioning, ete,, have flexible
collars between the outer and inner
rooms. The catwalk which extends
around three sides of the studio
is attached to the masonry ceiling
of the outer room with its support-
ing poles encased in felt sleeves
where they pass through the ceil-
ing of the inner room.

While the studio room is rec-
tangular, two of ifs walls are ser-
rated for proper soundwave reflec-
tion and absorption. Otherwise the
studio is quite plain and simple in
design and interior finish, as de-
scribed above and illustrated on
these pages.

(Please turn to next page)
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STUDIO DESIGN
(Continued)

The use of transite around the
base of the room serves as much to
protect the walls as to condition
the sound in the room. Absorption
of sound over its surface is in the
low frequencies. The wire mesh and
muslin covering the sound isolation
material over the upper portion of
the roem leaves this area exposed
for maximum high frequency ab-
sorption of sound. The perforated
ceiling also permits high sound ab-
sorption. The result is a room with
very little reverberation, except
from the floor. The room is thus
overtreated for musical sound and
will need sets for proper reverbera-
tion if music originates in this
studio.

Two dressing rooms back up an

end wall of the studio while a news -

room and an accessory room are
aligned along another wall. The
studio control room is located di-
rectly over the dressing rooms and
command a full view of the studio.
The sponsor’s gallery is above the
news room with a clear view of the

Details of construction, floating and sound proofing the No. 1 studio shown in this schematic.

1 beams cushioned on neoprene pads under

far side of the studio but not of the
end where the control room is lo-
cated. No facilities are provided for
seating an audience. Recording and
transcription rooms are on the same
floor level as the sponsor’s gallery.
Eguipment inside the studio will
consist primarily of cameras, mikes,
lights and sets. Temporarily, at least,
the studio will operate with 3 RCA
field camera chains equipped with
image orthicon tubes. Two of these
will be mounted on studio pedestals

concrete floor help support floating studio

and the third will be mounted on a
camera dolly with elevation facili-
ties and manned by 2 assistants.

Main lighting egquipment will in-
clude 15 fluorescent units having 6
lamps each so spaced about the
studio that in between them it will
be possible to mount 16 incandescent
flood lamps. Overhead lighting and
spots will be supplemented by 4
strip lights on the floor and several
parabolas and spots mounted on
floor stands.

Material and installation by Johns-Manville

OBSERVATION WINDOW
DOUBLE GLASS

S5

CONDUITS
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POWER SUPPLY

WIRING -

OWER requirements for the con-

trol rooms and for the trans-
mitter installation at station WPIX
are obtained from two sources. For
the latter, facilities terminating on
the 25th floor were extended, while
the control rooms were fed from
a new service. Electrical work was
done by Belmont Electric Co., N. Y.

The new service is a 3-phase
4-wire system consisting of four
4 x VY4-in. bus feeders per phase. It
has a peak load capacity of 4000
amp per phase and the neutral has
a load capacity of 2000 amp. Each
phase carries the current require-
ments for 2 studio lighting circuits
as well as all power used by the
audio and video control equipment
and the motion picture projection
equipment. Two 3%-in. conduits
carry the service to the main dis-
tribution panel on the 11th floor.

The 10th floor is a maze of inter-
connecting metal cable trenches 12
in. wide and 6 in. deep. The cables
connecting the equipment racks are
laid openly in these trenches and
thus are accessible for maintenance
and connection changes. The cabinet
racks in the master control room are
placed directly over the cable trench
and the remaining open portions of
the trench are covered with metal
floor plates that screw into place.

For incoming telephone circuits,
three 3-in. and one 1% -in. conduits
have been installed between the
electric shaft and the master con-
trol room. Two 2-in. conduits for
control purposes between the trans-
mitter and master control room have
also been provided.

Conduits entering the studio are
terminated in flexible connections
so as not to interfere with the room’s
“floating” characteristics. When no
program is in progress the studio is
lighted by 4 small downlights. A
switch in the announcer’s booth ex-
tinguishes these lights as the pro-
gram goes on the air. The studio
lighting is then controlled by a
lighting engineer who operates 4
“pre-set” lighting circuits. Each of
these 4 circuits terminate in outlets
near one of the 4 studio working
areas and also in specially designed
outlet plugs on the catwalk above.
The “stage” outlets and outlet plugs

TELE-TECH -+ July, 1948

SWITCHING PLAN .

receive power from a studio switch-
board whose individual switches
are in series with one of the lighting
engineer’s master controls. The spe-
cial plugs on the catwalk facilitate
tying any of the overhead lights into
any of the 4 circuits. Likewise, the
equipment on the studio floor can
be connected into the desired c¢ir-

cuit through the stage outlet termi-

nating there,

As shown in the illustration, it is
also possible to switch some of the
outlets of one circuit into another,

To provide power service for the
transmitter and antenna installa-
tions, 2 sets of 350,000 circular mil
and one 1/0 cable in 3-in. conduit
were installed from the 25th floor
switchboard room to switch and dis-
tribution boxes on the transmitter
floor. For transmitter room lighting

LIGHTING

and auxiliary power, a 2-in. conduit
containing three 2/0 and one 1/0
cable was also provided. Eight kilo-
watts were made available to the -
antenna and tower assembly for
lighting and de-icing requirements.

Special 3-light fluorescent fix-
tures, providing 2 levels of illumina-
tion are installed in the sponsor's
gallery, master control and frans-
mitter rooms. In the latter 2 rooms
lights are controlled by the engineer
from the console.

Ten 12-in. standard, flush incan-
descent fixtures with glass lenses,
equally spaced along the sides and
back of the master control room,
provide uniform light distribution
over the control cabinet racks. The
transmitter racks are similarly il-
luminated with adjustable recessed
down lights.

Lighting plan and control panel in WPIX studio show conirol possibilities; lights are preset

T3 OUTLET ON FLOOR
@ OUTLET ON GATWALK
() CEILING DOWNLIGHT

LIGHTING PLAN
TELEVISION STURID
STATION WPIX

www americanradiohistorv com
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REMOTE TECHNICS

EQUIPMENT * FACILITIES

REMOTE pickups by WPIX will
. greatly augment local studio
presentations. These pickups are of
several types so that any sort of
event can be handled. Some will be
for one-time affairs or infrequent
schedules which involve complete
setting up and tearing down of field
equipment. Others of a “repeat”
nature, will permit leaving some
of the equipment, such as video
cables, phone lines and power lines,
as a permanent installation at the
site.

Two mobile RCA units cover re-
mote pickups with 2 RCA camera
chains in each truck, together with
an RCA microwave relay transmit-
ter, 2 off-the-air receivers, an audio
amplifier, 6 EE-8 telephone sets,
directional microphones, assorted
lenses, tools, test equipment, and
spare parts. The quantity of some
items, such as the number of micro-
phones, number and type of lenses,
and the number of camera chains
are subject to requirements at the
site, as recommended on a prelimi-
nary survey by an engineer and a
program director. This prepared
survey report form permits man-
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agement to compute in advance
about how much the pickup will
cost, and the remote crews can get
a preview of some of the technical
problems to be handled.

For a routine remote pickup a 6-
man technical crew is a minimum
requirement; the men are assigned
as follows: 2 camera men, 2 video
control men, 1 audio contrel man,
and a relief man. A microwave
transmitter operator is also required
when the method of transmission
uses this equipment. A program di-
rector in the mobile control room
and one or more assistant directors
at camera pickup points complete
the remote crew.

The drawing shows that for a
2-camera chain, using microwave
relay, 14 units comprise the field
video equipment. In operation, the
camera receives horizontal and ver-
tical driving signals from the field-
synchronizing generator through
an amplifier in the camera control
unit. This unit also mixes the pic-
ture blanking signal with the
camera video output signal. The
camera control unit containg a 7-
in. kinescope which is used as a
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picture monitor and a 3-in oscillo-
scope used as a waveform monitor.
The output stage of the control unit
is a line amplifier which feeds the
fleld switching system.

The field switching unit is de-
signed to accommodate 4 cameras
and has provisions for 2 auxiliary
video inputs. The program director
selects the desired signal from the
pictures appearing on the monitor-
ing kinescopes in each of the camera
control units. At the output of
video amplifier in the switching unit,
sync signals from the field sync
generating equipment are added to
furnish the output composite signal
in its final form. The output of the
switcher is connected to a master
monitor and to the microwave relay
transmitting control unit.

A 10-in, kinescope in the master
monitor permits viewing the output
picture and a 5-in. oscilloscope be-
low it shows the output waveform.

The microwave transmitter is de-
signed to operate between 6800 to
7050 me¢ and has an output of ap-
proximately 100 milliwatts. A 4-ft.
antenna, having a gain of 5000, pro-
vides approximately 500 watts of
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“FIELD GAMERA EQUIPMENT
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Block drawing of the mobile siudio equipment, plus a minimum of 2 camera chains used in remote operations. Truck and equipment are RCA

radiated power in the direction of
transmission. The transmitter is
frequency-modulated with a fre-
quency deviation of 10 mec at 100%
modulation.

The power supplies used with the
field camera equipment groups, and
with the field switching eguipment,
operate from a 60-cycle single-
phase power source with an input
that can vary from 98-129 wvolts.
500 ma de regulated oulput adjust-
able from 270 to 285 volts is pro-
duced. The power distribution box
provides receptacles for power lines
to all the units which comprise the
field equipment. In the field synec
generating equipment, the pulse
forming unit generates the hori-
zontal and vertical driving syne fre-
quencies required, while the pulse
shaping unit forms the pulses gen-
erated into the required waveshape
and combines them into the final
syncronizing voltage pattern.

The audio originating at remote
pickups is transmitted back to the
master control room over commer-
cial telephone lines. Each WPIX
mobile unit carries a mixer pre-
amplifier and a remote pickup am-
plifier to provide the necessary
signal levels from the mike inputs

TELE-TECH =+ July, 1948 53

to the telephone lines.

An intercom switching section has
also been provided in the field
switching unit and program sound
fed into this section is available to
all personnel operating the pickup.

In addition, the switching unit pro-
vides an engineering line between
control and camera operators, and
a program director’s line. No extra
phone lines have to be installed
(Please turn to next page)

Remote mixer and preamplifier (1); master monitor {center): camera control unit (right)
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REMOTE TECHNICS (Continued)

Bbove: Rear view of mobile studio showing camera cables and reels capable of providing
lines 200 to 1000 fi. Behind the r1eels ure sync generators (left), power supply (right)

Below: WPIX engineers designed this video mixing unit for use with field switching systems
to achieve lap dissolve and other special effects, Circuit is cathode follower type
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between camera and control points
since the lines are already included
in the camera cables. Each operator
is equipped with a microphone and
headset, and one earphone of the
headset is connected to program
sound while the other ties into the
intercom switching unit.

One of the 2 off-the-air receivers
carried in the truck is placed near
the announcers position during the
remote in order that he may see
the same picture the television
audience sees. The other receiver
is used in the control room as an
“On-the-Air"” monitor.

Means for some production pro-
gramming at remote locations are
being planned by WPIX engineers.
For example they have designed a
video mixing unit for use with field
switching systems to achieve lap
dissolves and other special effects.
The circuit is a cathode [ollower
i{ype using 4 6J6 tubes. The push-
button switches allow any of 4 dif-
ferent camera video output signals
to be applied to the mixer, while a
4P3T switch can tie all the camera
inputs into the mixer at one time.
A potentiometer in each of the
mixer input circuits controls each
camera’s video input level. As shown
in the diagram, the input impedance
to the mixer will be approximately
75 ohms. The output taken across
the common 3000-ohm cathode re-
sistor, is terminated in a 75-ohm
resistance within the camera con-
trol unit. A pilot light circuit is
controlled with each of the push
buttons thereby indicating which
cameras are feeding the mixer.

By arrangements with the New
York Telephone Co., video cable
connections to the master control
room will be available when WPIX
microwave service is not suitable,
or when cable facilities are more
convenient. For nearby points in
metropolitan areas 4-mc cables will
be used. Microwave equipment may
also be used in combination with
cable lines for locations beyond the
line-of-sight of the receiver.

Each complete 2-camera-chain
remote equipment requires approxi-
mately 3% kw of power at the re-
mote site, and depending upon light
conditions there, from 5 to 10 kw
additional power may have to be
supplied for lighting circuits. Spe-
cial fibre weatherproof boxes have
been constructed to house lenses,
tubes and spare parts with sponge
rubber being used as an insulating
filler for fragile items.

TELE-TECH + July, 1948
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WPIX
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s July, 1948

WPIX is organized with 8 major operating units, as indi-
cated in the chart above. Each is sparked by experienced
specialists charged with the task of achieving an aggres-
sive, coordinated operation. Their iask is facilitated by a
programming plan engineered by Program Director Harvey
Marlowe to provide the maximum in public service, educa-
tion, entertainment and information. A chart of the pro-
gram policy is shown on the left. Below are the 3 men
mainly responsible for this newest of independent, metro-
politan television stations. Their courage, leadership and
engineering knowledge assure a promising future for
WPIX.

Inspecling WPIX plans dre (1 to 1) F. M. Flynn, president, N, Y. Daily
News: Robert L, Coe, WPIX manager: Thomas E. Howard, chief engineer
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SOUND

ENGINEERING * SPECIAL EQUIPMENT

UDIO facilities at WPIX pro-

vide for a maximum of control
flexibility and fidelity of transmis-
sion. Standard audio broadcasting
components have been employed
throughout the installation with
extensive monitoring, patching and
intercom facilities being provided
at the control points.

RCA-type 44-BX, bidirectional,
and RCA-type 77-D, polydirec-
tional microphones are used where
sound pickup is required. A wide
variety of microphone stands in-
cluding desk, floor, boom and boom
perambulator types are available.
Speakers for monitoring and for
reproduction in places where high
fidelity is desired are generally an
RCA type LC-1A with other types
on order. This duo-cone loudspeaker
has a large outer cone to reproduce
low frequencies and a small inner
cone for high frequencies. The
cones, coaxial direct radiating
types, are individually driven and
use a 4-mf capacitor in the cross-
over network to limit the low fre-
quency current flowing in the high
frequency unit. A separate filter
permits the speakers’ response to

be controlled for 5, 10, or 15 ke as
desired.

An audio rack in the studio con-
trol room has patching facilities
between the master control room,
recording room, studio No. 1 and
the new studio. Two RCA-type
70-D turntables provide audio out-
puts for dubbing, backgrounds,
transcriptions, etc. An RCA 76-B4
control consolette provides switch-
ing, fading, and mixing require-
ments for 2 studios, an announce
booth microphone, 2 transcription
turntables and 6 remote lines.

Additional audio equipment in-
stalled on the studio floors includes:
4 RCA-type 73-B professional re-
corders used in conjunction, with 2
Presto amplifiers for making ace-
tate recordings, portable temporary
audio equipment in the news studio
consisting of a mixer preamplifier
and a remote pickup amplifier, and
extra loudspeakers in the halls,
sponsor’s gallery, etc., for reproduc-
ing program sound.

In the master control room the
audio racks contain extensive pro-
visions for patching audio circuits
to and from the studios, film pro-

jection room and recording room.
The main distribution console has
patching facilities for 48 different
circuits and through a 3-channel
switching and mixing push-button
interlock and preset control system,
audio from any point on the studio
floors can be tied in.

Currently 2 program lines from
the master control room feed audio
to the transmitter. These lines ter-
minate in a monitoring rack on a
jack strip in the transmitter room.
The outgoing program is patched to
a 75 microsecond pre-emphasis net-
work, through a limiting amplifier
to a level control attenuator net-
work, and then to the transmitter
input. A monitor speaker, fed
through a 75 microsecond de-em-
phasis circuit and a monitoring am-
plifier permits the control operator
to listen to outgoing program
sound. A push-button system on
the control console also permits in-
serting a VU meter or monitoring
speaker into the different points
along the system for level and
quality checking purposes. For
audio that might originate in the
transmitter room a booster ampli-
fier, a microphone and a transcrip-
tion turntable are provided.

Communication by operating per-
sonnel between studios, master con-
trol room, transmitter room, main
engineering office and from a re-
mote point is provided by a special
telephone system. Six push-buttous
each connecting with one of the
above mentioned locations permit
either individual or party line con-
versations. A patching panel in thes
master control room is used to con-
nect whichever remote circuit is
desired.

SOURCES OF RADIO & TELEVISION INFORMATION — Technical . .. Merchandising . . . Industrial

Foremost technicol journol of radio, television
and tele-communicotions. . . . Greafest num-
ber of television ond tele-communicalions edi-
torial pages. . . . Authoritative treatment of
current engineering trends, problems and de-
velopments. . . . Largest engineer-audience in
design, manufacture, aperation and mainte-
nance of television and tele-communications

(15,332 total effective April 1948),

CALDWELL-CLEMENTS,

56

- sian distributian. . .

INC.

Outstanding mogazine of radic ond televi-
. 25-year leadership in
publication of material ocn merchandising and
servicing of rodio, records and phonographs,
electrical appliances, etc. . . . First in num-
ber of advertisers, in advertising poges, in
dallar volume. . . . Llargest paid circulation
{28,000—Member,

Audit Bureau of Circulations).

imr radio-lelevision trade,

www americanradiohistorv com

480 Lexington Avenue

Only engineering publicotion devoted solely
to electronic and electricol methods in in-
dustry. . . . Serving design and operating
engineers ond production executives

Receives 25,000 inquiries per year for new
products ond methods to improve industrial
production, . . . Has five times as muu-
dustrial circulation os ony other magazine in

the radia-electronic field (30,000 total}.

NEW YORK 17, N. Y.
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era 1o Receiver

WHAT G.E. MAKES—
MAKES TELEVISION

Studio Equipment
]
Transmitiers
@

Relay Equipment

@
Tubes

Service Test Equipment
@

Receilvers

GENERAL () ELECTRIC
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EXCLUSIVE G-ESTUDIO CONTROL

— These units, program console and
camera control desk, assure smooth-
er programming. Here’s why: 1)
Continuous channelmonitoring.
2) Maximum studio visibility for
directors. 3) Simplified video and,
audio control.

A
MASTER CONT
equipment group is umque in the
television industry—an exclusive G-E
development. With it the operator
selects from various program
sources the material he wants to put
on the air. Most important, the
switching operation, including both
audio and video, is handled by one
man, and is smooth and continuous.

\MERA M( . id \MERA MON NE MONITOR The first T MO

S5TUDIC - Smooths
TOR omplete electromc control for studio or film

channels are contained in these compact monitoring
units. Preview and on-air lights alert operators—
reduce errors. Waveform monitors afford continuous
control of picture quality.

pomt at which program
continuity is visible. Lap
dissolves and super-impos-
ures of two channels appear
here in their true form.

program changeovers. Fa-
cilitates cueing with pro-
grams from other sources.
Ideal for monitoring
throughout the statien.

For bulletins or further information write to: General Electric Company,
Box 1162, Electronics Park, Syracuse, New York.

GENERAL 72 ELECTRIC

TELE-TECH -
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1 TERIRLIT] . CC

An expertlfy designed
control center for television
stations, large or small. In-
dispensable for multi-studio
operation. In the small sta-
tion, where facilities are
limited, this unit—in com-
bination with a monitor—
is capable of handling net-
work, film programs and
remotes.

AM This televi-
sion camera—the lightest ever
built for studio application—is
operated with fingertip control.
Mounted on a mobile dolly, it is
easily maneuvered by one man.
Camera turret contains three
lenses of different focal lengths
for varied applications.

Permits rap-
id moves between projection
sources. Easilymaneuverable,
light, wheel-mounted. Cuts
film process costs—can be
used with negative film.

PROGRAM CONSOLE-— Everything &
needed for efﬁcxent program direction.
Handles up to 6 channels, has three indi-
vidually operated sections combined into
a single unit of atiractive functional de-
sign. At this, console program director,
video and audio operators will dispatch
better shows with less effort.

YNMCHRO-

E Assures ﬁnest film reproducnon.
The best projector mechanism available pfus the unique
G-E Synchro-lite unit provide increased efficiency and
reliability in film programming. This television light
source operates on the new principle of tPulsed illumi-
nation. Reduced fire hazard, new ease of framing and
focusing, quieter operation, minimum maintenance are
but four of the advantages of these projectors.

For bulletins or further information write to: General Electric Compainy,
Box 1162, Electronics Park, Syracuse, New York.

GENERAL
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WHAT G.E. MAKES-
MAKES TELEVISION

5 KW TRANSMITTER —Heart of the most
up-to-date television system on the air. In-
corporates every feature that assures you
dependability, minimum operating cost, and
ease of maintenance. Low level modulation,
proved in years of actual operation, affords
linear characteristic, high percentage mod-
ulation capability, low distortion. Rapid
tube change—by use of simple grounded-
grid triodes in all high level stages. Low
pressure water cooling. Only low-cost air-
cooled tubes in aural transmitter. No vesti-
gial sideband filter.

' G-E "BATWING" ANTEN-
MNA—~A complete package.
This advanced antenna
affords high gain, broad
band operation. No field
tuning required. Note:
G-E combination FM and
TV antenna features low-
est wind loading available
today!

TRANMSMITTER CONS0OLE —Outstanding convenience—con-
solidates transmitter operating controls in one place. Keeps
tab on transmitter operation—reduces errors. Special fea-
ture—provides method of accurate calibration of black level
and depth of modulation of output signal.

For bulletins or further information write to: General Electric Company,
Box 1162, Electronics Park, Syracuse, New York,

GENERAL Y ELECTRIC

60 TELE-TECH -« July, 1948

www americanradiohistorv com


www.americanradiohistory.com

TH

mEm

IS THE RELAY THAT

[ ¥,

H

@ Has power to spare. Tests show that G-E system capa-
bilities are more than ample for low distortion relaying.

@ Operates consistently over large bodies of water., (See
South Bend-Chicago sketch below.}

© Sets new records every day for tube economy!

@ Slashes operating costs because it is fully automatic.
Turns itself on—turns itself off—no tower attendants
necessary.

ROUND Top
1330 pT

oy

\} INDICATES DOUBLE WavE
i} BOTH PICTURE AND VOICE

HEIGHTS ARE SEA LEVEL Rt e
ROY - ALBANY * GCHENECTADY
TO GENTER OF ANTENNA AND AREA SERVED BY WRGB

NEW YORK-SCHENECTADY TELEVISION RELAY

520 FT.

,E\\\U MILEs

— whE
[ \\\m o W
[ _a

r’ﬂf"ﬂﬂﬂ“
HOTRE DAME STADIUM
- SOUTH BIHD, 'ND
R

arfenng

G‘-E EQUIPPED South Bend —Chicaga TELEVISION RELAY
Owned and operared by WBKB, Chicage

For bulletins or further information write to: General Electric Company,

TELE-TECH - July, 1948

Box 1162, Electronics Park, Syracuse, New York,
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TELE

POWER TO SPARE...two tuhes
Yiynder wraps’’ will put ovu?
more than 10 kw in FM —more

areas.

83 v
240 amp
11,000 micromhos

Filament voltage
Filament current
Grid-plate transconductance
interelectrode capacitances:

Grid-fllament 24 micromicrofarads
Grid-plate 15.7 micromicrofarads
Plate-filament 0.5 micromicrofarads

Type of cooling water and forced air

Plate ratings per tube, Class B r-f power ampli-
fier [video service, synchronizing peak conditions):

Max voltage 5,000 v

Max current 2 amp

Max input 10 kw

Max dissipation 5 kw
* Useful power output, typical

operation {at 4,000 v and 1.7

amp, band width 5 mc} 3.4 kw

Plate ratings per tube, Class C r-f power am-
plifier (key-down conditions without modulation):

Max voltage 6,500 v
Max current 2 amp
Max input 12 kw
Max dissipation 5 kw

* Useful power output, typical
operation (at 6,000 v and 1.3
amp) 6.4 kw
*includes power transferred from driver to out-
pvt of grounded-grid amplifier,

B2

than 5 kw in television.
FREQUENCY UP TO 220 MC af
max plate input.
o All the electrical characteoristics
of ULTRA-MODERN H-F TUBE

) Sturdy and COMPACT for close
side=by=side tuhe mounting.
G=E RING SEAL construction
gives generovs terminal-contact

ODAY’S better pictures, in many
cases, owe a debt for sharpness
and quality to the superior signal
put on the air by General Electric's
great power triode, GL-9C24, New-
est transmitters with finer video per-
formance, use GL-9C24’s in push-
pull for final output over both low
and high-band channels.

In FM work, too, this tube has
set noteworthy standards. With rat-
ings in frequency and power thatare
ideal for the job—plus a wholly new
design concept which outmodes
earliet v-h-f types—the GL-9C24 is
an example of detailed planning
for efficiency.

When applied in a properly de-
signed grounded-grid amplifier cir-
cuit, no neutralization is necessary,
Lead inductance is extremely low.

www americanradiohistorv com

 CLASS OF THE POWER-TUBE FIELD FOR FM AND

External metal parts are silver-
plated, to cut r-f losses and provide
better electrical contact sutfaces.
Fernico metal-to-glass sealsare used
throughout . . . this tube is long-
lived, sturdy!

If you build transmitters and wish
to benefit from the proved brilliant
performance of Type GL-9C24, your
nearby G-E electronics office gladly
will give you further details.

If you are a station operator or en-
gineer, needing replacement tubes
of any type—FM, television, or AM
—see your local General Electric
tube distributor or dealer for alert
service! Besides showing the way in
tube design, G.E. gets tubes to you
fastest when you need them. Elec-
tronics Department, General Electric
Company, Schenectady 5, N, Y.

TELE-TECH -« July. 1948
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FOR TELEVISION SERVICE

—At the top of the list in utility, the
General Flectric CRO-34 Osc1lloscope has been designed to fit into
every progressive serviceman’s group of essential equipments. Its
sensitivity and stability make it an excellent companion to a sweep
generator for visual alignment work,

The deflection amplifiers have high output, This permits expansion
of the pattern for close examination of wave forms which provide the
effect of a large picture. This low cost instrument will perform all
service requirements except the very occasional test where extended
high frequency response may be needed. The compact construction
will be welcomed by the serviceman whose bench space is limited. Its
low maintenance cost and its excellent operating stability, with
freedom from “Jitter,” is a further recommendation to the professional
serviceman.

—-A combination
condenser and resistor bridge with which it is possible to measure a
wide range of capacity and resistance and electrical characteristics of
condensers.

Special attention is given ro electrolytic capacitors by supplying
polarizing voltage to assure actual working conditions during measure-
ments. In addition, a meter is provided to indicate the polarizing
voltage and leakage current condition.

Push-button switching simplifies selection of the proper range.

~TheYMW-1A gives rapid, correct measure-
ments of ohms, volts, current and decibels. Meter and terminal resist-
ance accurate to wnhm +20, precision resistors accurate to within
+1%. All functions except 50 microamps and outpur meter capacitor
available without changing test leads. Single rotary selector switch
controls all functions and ranges. Two-position switch used to select
a-c or d-c¢ volt ranges. The large 414 in. meter shows readings at a
glance. It is well constructed to give efficient service . . . high quality
components are used in manufacture, assuring satisfactory service.
The unimeter circuit is insulated from the metal case and panel. High
voltage insulating material protects the ohmmeter bartteries.

—For measuring voltages
up to 10,000 volts, General Electric has developed the new YYW-1
High Voltage Multiplier. When used with the Type YMW-1A Uni-
meter, or similar 20,000 ohms per volt equipments, this multiplier
gives accurate measurement, Neat in appearance, designed to give
long, efficient service, the High Voltage Multiplier Type YYW-1 is
ideal for general service and laboratory use and is especially useful
for televiston servicing.

GENERAL ¢ ELECTRIC
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Model 810

B, 1 I N W
A DIEEE
A PRIFFE

TOU'RE LOOKING AT 17! The frst and only low-priced
table model with G-E Daylight Television. A honey of
a set-up for your office monitors. Television’s brightest
picture on a big 10" direct-view tube. All U. S. television
channels with factory pre-tuned circuits. And the price Even to a seasoned television watcher like your-
of this great Mode! 810 is sensationally low. self, one glance at G-E Daylight Television and
you're convinced! Here’s the brightest kind of
picture television has ever delivere