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How an RCA projector brings
a bulldozer into the boardroom!

Whether your product is too big for a
briefcase or too small to be seen, you’ll
find RCA 16 mm Film Projectors are
marvelous sales clinchers.

These tough, lightweight portables help
many a sales force persuade with motion,
sound and color. Hundreds of businesses
use RCA 16 mm Projectors to transform
sales meetings into professional shows
... cut sales training time . . . make each
presentation a dramatic event. Churches,
schools and civic groups also use RCA
Projectors for audio-visual programs.

@

®

An RCA 16 mm Projector is so easy to
operate that it can be set up with a pic-
ture on-screen in less than three minutes.
And it’s trouble-free . . . because it is
manufactured to the same exacting
standards as RCA’s famous professional
line of theatre projection equipment.

For more information on the many uses
of RCA 16 mm Projectors, or other RCA
electronic products, write to RCA Engi-
neering Products Division, Dept. R-163,
Bldg. 15-1, Camden, New Jersey.

The world’s best name for quality

RADIO CORPORATION of AMERICA

Choose RCA electronic
products for
better business

RCA MOBILE 2-WAY RADIO pro-
vides instant 2.way communication
between the office and vehicles in the
field. It cuts costs, speeds service,
reduces mileage and telephone ex-
pense, soon pays for itself.

RCA SOUND SYSTEMS are engi-
neered to give the best in internal
communications. Widely used by in-
dustrial plants, schools and large insti-
tutions for spoken messages or music
... to any or every in-plant location.

RCA METAL DETECTOR finds melal
particles (magnetic and non-magneticl
in textiles, plastics, foods, rock prod-
ucts and other belt-conveyed materi-
als. Protects machinery from damage
and product from foreign bodies.

RCA INDUSTRIAL TV lets you see
where it's too hot, too dangerous or
too impractical to go. Camera “eye”
provides a high-definition, high-con-
trast picture that permits constant cen-
tralized control.

RCA THEATRE EQUIPMENT leads
tha field with installations in a majority
of U. S. theatres . . . indoor and out-
door. The complete line includes
everything for a modern theatre . . .
from projectors to carpeting.



OUR COVER for this issue pic-
tures the installation of the
RCA Ultragain UHF Pylon at
WBRE-TV, Wilkes-Barre. An
RCA 25 KW UHF Amplifier M 1 55
plus this Ultragain Pylon made

WBRE-TV the nation’s first VO I N 0. 8 3 ay, 9
million-watt station.
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l b : MORE EFFICIENT

“All-in-one" Processing Ampli-
Performs fier cgr:bin:se:;egsig:al
4 Functions

processing functions of previ-
ous channel amplifier, gamma
corrector, shading generator,
and monitor auxiliary.

COMPACT

The new equipment utilizes
only 100 inches of rack space;
can be mounted in only 13
racks for efficient, compact
installation.

LOW OPERATING COST

Requires half the ac power
needs of conventional equip-
ment and permits elimination
of 50% of former dc power
supplies. Uses 9 less rack-
mounted units, and 134 fewer
tubes — conservatively oper-
ated for extended life.

FAST SETUP

Centralized controls minimize
setup time, require but a single
operator for control functions,
In addition, over-all stability,
improvement in camera per-
formance and picture quality
are assured.

No need to wait any longer for production live color TV
equipment! RCA has it now...a complete new TK-41
Color Camera chain with new all-in-one Processing
Amplifier, which combines four major functions in one.
It not only provides important savings in components,
floor space and operating costs, but assures highest quality

at lowest expense.

This is the complete color camera TV equipment that
television stations are now using in their swing to color,
or in expanding their color facilities. For complete tech-
nical information, call your RCA Broadcast Sales repre-
sentative. In Canada, write RCA VICTOR Company

Limited, Montreal.




OLOR CAMERA TV EQUIPMENT

. « « With the revolutionary all-electronic

processing amplifier

which combines all
signal processing

functions in a
g v

° ° “M""‘ML“'CH ML 4,
single chassis. S

! 12-Page Descriptive Brochure
Available on Request.

RCA Pioneered and Developed Compatible View of
Processing
Amplifier
with front
shelf
removed

Color Television

RADIO CORPORAT/ON of AMERICA

ENGINEERING PRODUCTS DIVISION CAMDEN, N.J.




NEW STUDIO SYNC GENERATOR TG-2A (Field Generator is Type
TG-12A). Combines sync generator, dot generator, Genlack, grat-
ing generator, regulated power supply—on a single chassis. Auto-
matic Changeover Switch MI-26289 (illustrated)l is a companion'
unit for convenient switching between two sync generators.

NEW COLOR STABILIZING AMPLlFfER TA-7B. In the studio, it per-
forms all nermal Stabilizing Amplifier functions—plus improved

operation with the Genlock. At transmitter, it provides the white -

stretch required for color operation. Corrects frequency response
for transmission losses.

NEW.COLORPLEXER TX-1B combines on a single chassis all circuits
needed to produce a.composite color signal from color primary sig-
nals of the live camera, film camera, or color bar generator. New-
estidesign features improved stability and retrace blanking.

NEW COLOR FREQUENCY STAN‘DARD MI1-40201. Source of!
3.58 mc color subcarrier used with sync generator to complete
synchronizing function for color operation. A counter chain is in-
cluded to provide means for lockingthe sync generator to the color
subcarrier.

1
NEW. PULSE DISTRIBUTION AMPI.IFIER TA 4A. Regenerates de-
graded pulse signals. Restores rise hme. Removes overshoots and’

- spikes. Eliminates hum, surges, tilt. Pruwdes sending-end termina-

tion for better. long-line performcncé.

'NEW VIDEO SWITCHER MI-26277. ldeal for monitor swnchmg in

announce booth, projection room, program consoles . . . wherever
monitors may be located. The inexpensive means for modernizing
your. present switching installation:




NEW TV EQUIPMENTS

| ... for better monochrome and color

| NEW BURST FLAG GENERATOR, MI-40202A. Generates keying

pulse for injecting subcarrier bursts into! Colorplexer. Burst posi-

tion, burst width, keying pulse amplitude are adjustable withihigh® | ) .

accuracy. A “‘must’ ‘equipment . . . and o companion to the RCA | Illustrated here are a few of RCA’s new, improved

jficslcrifieauency Sldndard. . video designs for monochrome @nd color operation
' : — from the most comprehensive line of television
equipment in the industry.

Engineered in accordance with the best television
practice, these units are designed for progressive
TV stations looking for new ways to keep picture
quality “up-to-the-minute.” They offer improved
operating efficiency and economy. They save as
much as 24 the rack space of previous designs.

RCA improved Video Equipments are already in
operation in well-known TV stations throughout
the country—on both monochrome and color. For
complete information on the entire line, call your
RCA Broadcast Sales Representative. In Canada,
write RCA Victor, Ltd., Montreal.

| NEW VIDEO! DISTRIBUTION AMPLIFIER TA-3A. Feeds up to 3 low- | Free technical

“impedance lines from single high- or low-impedance source. Has folders on RCA
extended low- and high-frequency response. 40-db isolation be-
tween output lines. Excellent linearity and gain characteristics.
T '|-3A,i5 good for color. 2t :

Video units. Sim-
ply tell your RCA
BroadcastSales
Representative the
number (listed be-
low).

Item Cat. No.
TA-3A Video Distribution Amplifier B.2502
TA-4A Pulse Distribution Amplifier B.2504
TA-78B Color Stabilizing Amplifier B.86
16-2A Studio Sync Generator B.3400
TX-18B Colorplexer B.878
WA-8A Color Stripe Generator B.6067
Mi1-26289 Sync Generator Changeover Switch B.3402
MI-40201 Color Frequency Standard B.872
MI-40202A  Burst Fiag Generator B.874

NEW COLOR STRIPE GENERATOR WA-8A. Enables you foitransmit |
color fest signals along with regular monochrome signal. Useful™ | RADIO CORPORATION of AMERICA

| f(_.n; receiver adjustment throughout the program day. The inexpen- ENGINEERING PRODUCTS DIVISION CAMDEN, N.J.
\isive “must‘“ for TV stations planning color:
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KAKE-TV—W.ichita, Kansas
KEYD-TV—St. Paul, Minn.
KH]J-TV—Los Angeles, Calif.
KLZ-TV—Denver, Colorado
KMBC-TV—Kansas City, Mo.
KOLN-TV—Lincoln, Nebr.
KTRK-TV—Houston, Texas
KTTV—Los Angeles, Calif.
KWTV—Oklahoma City, Okla.
WAAM—Baltimore, Maryland
WALA-TV—Mobile, Alabama

Saturation Cove

WHO-TV—Des Moines, Iowa

e

o ON-AIR

Who’s Who among the RCA “50’s”

WBAL-TV—Baltimore, Md.
WBTW —Florence, S. C.
WCAU-TV—Phila., Pa.
WCHS-TV —Charleston, W. Va.
WDEL-TV—Wilmington, Del.
WFLA-TV—Tampa, Fla.
WGAL-TV—Lancaster, Pa.
WHBQ-TV—Memphis, Tenn.

WISH-TV—Indianapolis, Ind.
WJAR-TV— Providence, R.I.

]

RCA’s

50KW VHF and High-Gain Antenna

Now, over 30 high-power VHF sta-
tions are “‘on-air’” and delivering sat-
uration coverage with an RCA 50-kw
—operated in conjunction with an
RCA High-Gain Superturnstile.

Here are important reasons why you
will benefit by selecting RCA’s “'Fifty”
for your high-power station.

RELIABILITY. RCA 50-KW equip-
ments are built to operate with “day-in
day-ont” reliability. (Ask any of the
RCA-equipped 50-KW VHEF stations
already on air.)

CONSERVATIVE DESIGN. RCA
50-KW VHF's deliver a full 50 kilo-
watts of peak visual power—measured
at the output of the sideband filter.
You get full power output on both
monochrome ~ AND COLOR — with
power to spare!

SATURATION COVERAGE. An RCA
50-K'W VHEF, operated in conjunction
with an RCA Superturnstile Antenna,
is capable of "flooding” your service
area with STRONG SIGNALS —close

RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION

in and far ont! With standard anten-
nas, RCA 50-KW’s can develop 316
KW ERP —with power to spare.

AIR-COOLED., RCA 50-KW VHF's
are all air-cooled. You save on installa-

tion costs and maintenance. Visual and.

aural P.A’s use conventional RCA
power tetrodes (Type 6166).

MATCHED DESIGN. RCA 50-KW
VHF’s are “systems-matched” to de-
liver peak performance in combination
with RCA 50-KW antenna systems.
COMPLETE SYSTEM. RCA supplies
everything in system equipment to
match the RCA "50-KW” precisely;
Antenna, transmission line, fittings,
tower, r-f loads, diplexers — and all
other components needed to puta
50-KW VHF signal on the air.

Take advantage of RCA’s 25 years’ ex-
perience in designing and building
high-power equipment. Ask your RCA
Broadcast Sales Representative to help
you plan a completely-matched high-
power system. In Canada, write RCA
Victor, Ltd., Montreal.

WJRT—Flint, Michigan
WMIN-TV—St. Paul, Minn.
WTCN-TV—St. Paul, Minn.
WNHC-TV—New Haven, Conn.
WOOD-TV—Grand Rapids, Mich.
WSFA-TV—Montgomery, Ala.
WTHI-TV—Terre Haute, Ind.
WTOP-TV—Washington, D.C.
WTRF-TV—Wheeling, W. Va.
WTIVT—Tampa, Florida
WIVW—Milwaukee, Wis.
WXEL—Cleveland, Ohio

RCA High-Gain
Superturnstile
Antenna (TF-I12BH)



PLANNING THE

by CLYDE M. HUNT
Vice-President for Engineering
WTOP, INC.

n plan, design and erect a building to
house completely the personnel and all the
functions connected with a radio and tele-
vision broadcasting business and to provide
in it all of the facilities and appropriate
space for each of the functions, is a com-
plicated and unique experience. Anyone
who has been through such an endeavor I
am sure will readily admit this and those
who have not yet will surely find it to be
so. The proportions of the difficulty will
vary from station to station, depending
upon its size, the city and the diversity of
the simultaneous activities which must be
anticipated and performed.

In Broadcast House in the Nation’s
Capital, WTOP INC. had to provide serv-
ice for something above the average in local
facilities and, to be able simultaneously,
to carry on functions that are required
in connection with key station originations
for the Columbia Broadcasting System’s
radio and television networks. To meet
these requirements, Broadcast House was
planned and constructed. We moved into
our new building in October, 1953 and
have been pleased to find that basically,
and as a matter of fact, in detail, our
planning was good.

John S. Hayes, President,
WTOP, Inc., and Vice Pres-
ident for Radio and Tele-
vision of the parent Wash-
ington Post Company.

Clyde M. Hunt.

A BUILDING BUILT AROUND A
BUILDING

Broadcast House has 92,500 square feet
of floor space. It is located at 40th and
Brandywine Streets, N.W., and the new
five-story and basement building com-
pletely surrounds the 373 foot tower that
supports the TV and FM antennas. Our
antenna is 783 feet above downtown Wash-
ington. At this location, there had previ-
ously been a one-story transmitter build-
ing. This one-story structure was still
retained after having been altered and in-
corporated into the new overall structure.
In the photograph of Fig. 1 it may be

FIG. 1. WTOP Broadcast House,
Washington, D. C.

“"BROADCAST



seen that the one-story building section is
on the corner and is now the main entrance
to the building. Passing through the lobby,
switchboard and reception room area, one
reaches the two automatic passenger ele-
vators, serving all floors. In addition, there
is a freight elevator that serves all floors
including the basement and the sixth floor
mechanical rooms and penthouses. In addi-

HOUSE’” IN TH

are used for miscellaneous requirements of

the technical and other divisions of the
Company.

STUDIO FACILITIES

When we planned the move to Broadcast
House, the garage was built first and out-
fitted as a TV studio complete with control
room and was used for the origination of

One of these studios is an announce booth
in connection with TV master control, but
it has with it facilities for local station
break originations with the switcher being
in control of everything except live cameras.
Eight other radio and TV studios are com-
pletely equipped with their separate con-
trol rooms and can easily handle any of
the functions in connection with a par-
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FIG. 2. First and second floor

tion to these elevators there is a hydraulic
lift between the ground level garage and
the basement. This makes it possible for
equipment to be moved in and out of the
mobile units to and from any place in the
building without the necessity of removing
it from a dolly. The garage will accom-
modate our TV mobile unit, the specially
outfitted film wagon, the portable power
trailer and four other station wagons which

Lockers and Louager

4;@

diagram showing functional arrangement of TV facilities.

programs for about a year while the main
building was being constructed. It was a
difficult year for management and staff.
Many temporary expedients were necessary
for continuity of operations, requiring
duplication of facilities and personal effort
through many months, and particularly at
times when we were using both the old
and the new studios.

Now Broadcast House has nine studios.
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FIG. 3. Main enirance reception room
and glass-enclosed telephone switchboards.




ticular program. Three of the TV control
rooms are equipped with TS-20A switching
equipment and in addition to live cameras,
can take the output of any of the three
film chains fed from telecine, remote pro-
grams, or the CBS network without in-
volving TV master control.

Ample space has been allowed for public
viewing of live studie programs. By virtue
of the 23 foot ceiling height in all studios,
the second floor level surrounding Studios
11 and 12 is equipped with large double
glass windows through which visitors may
watch live shows. One side of these studios
has a visitors’ gallery equipped with theater
seats. From here visitors may watch a live
show in progress, as well as seeing the
televised result on menitors facing them.
Loudspeakers mounted within the galleries
bring them the accompanying sound. A
visitors’ booth at floor level in Studio 13
provides similar accommodations for that
studio. In addition to the public viewing
areas, Studios 11 and 12 each has an
elevated clients’ booth located behind the
control rooms which provide an excellent
view both into the control room and studio.

Presently there are five studios equipped
for radio with their centrally located radio
master control. Automatic relay switching
equipment is used in master control with
studio extended controls, making it pos-
sible for the studio operator to select his
own incoming and outgoing program cir-
cuits. One of these radio studios is the
same size as the smaller TV studio and has
been basically equipped with power and
control room space for easy conversion to
a fourth TV studio if required.

TRANSMITTING EQUIPMENT

In the original part of the one-story
building is still located the RCA TT-5A
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FIG. 4. (Continued across page).
Diagrams of the third, fourth
and fifth floors show the careful
coordination of all departments
contributing to TV and radio
broadcasting, as well as the
efficient business office arrange-

CORRIDOR

STORAGE

|

SECRETARIES

TV ASST. -

FILM

&

Local Newsfitm DISC  TAPE

ilECORD!NG%

\gé B% &ﬁ FiLM DEV m

DEVELOPING

CORRIDOR

I J/m
23731
a1

e

CBS TY
NEWS DIR..

Eu 3
CBS RADIO
NEWS DIR,

R

ANNOUNCERS' LOUNGE

FILM

ENGINEERS' AND LIBRARY *

transmitter that has been used for about
five years. We have just finished the in-
stallation of a new RCA TT-50AH trans-
mitter. This new transmitter with the RCA
TF-12AH antenna brings our radiated
power up to the 316 kw maximum. The
RCA TT-5A is maintained in readiness as
a standby transmitter. The photograph in
Fig. 12 shows our new 12-bay RCA Super-
turnstile antenna being installed and a
single-bay interim antenna mounted on the
side of the tower. After the 12-bay was
put into use the single-bay was moved up

FIG. 5. Meticulous power and hand digging was necessary

around tower base. Original transmitter building is through
the tower and on the right. New garage-studio is on the left.

THIRD FLOOR

to its permanent location at the top of
the tower as shown in Fig. 28. This
emergency single-bay superturnstile will
take approximately 30 kw and as this is
the normal output of the TT-50, it is
possible to feed either antenna without
having to make a power reduction at the
transmitter. The TT-5A and TT-50 are
fed through a coaxial switch, as are also
the two antennas, so that either transmitter
can be switched to either antenna in a
matter of seconds.

FIG. 6. One-and-one-half years were required to build the new
building and to integrate it with the one-story transmitter building.
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FOURTH FLOOR

BUILDING CONSTRUCTION
AND Q FLOORING

The building is of welded steel construc-
tion above the first floor slab, the basement
and TV studio floors having been con-
structed of reinforced concrete. The steel
was welded instead of riveted to reduce
noise as we were still originating programs
in the adjoining parts of the old building
and the new garage. Above the first floor,
the floor construction makes use of Robin-
son Q Flooring. This is a cellular steel
panel arrangement that is used as the struc-
tural sub-floor. On top of this cellular steel
is poured about three inches of light-weight

concrete floor fill. The steel cells that we
used are about one and one-half inches
deep and three and one-half inches wide
and are spaced on six inch centers. The
cells are uniformly welded together so that
all cells throughout the building run north
and south. These cells are crossed by
headers running east and west. It is there-
fore possible to reach any place on any
floor within a few inches of where an outlet
may be required. We use the network of
cells for three separate services. For in-
stance, the first cell is used for electrical
service, the second cell for telephones and
the third for audio-video circuits. The serv-

FIFTH FLOOR

ice is therefore very flexible and convenient
for making changes in the wiring locations
of any facility that might be wanted.

FLOOR COVERINGS

The floors of all television studios are
covered with 3/16” thick sheet rubber.
This comes in rolls about 2%% feet wide and
runs the width of the studio. The result is
a very smooth floor with a minimum of
cracks to be joined. Obviously, the finish
on the cement floor had to be held to an
extremely close tolerance for the rubber
covering. For a camera long shot while
dollying, these factors become quite im-
portant. All other floors throughout the
building are covered with either asphalt or
rubber tile, except in several carpeted
areas.

BUILDING EXCAVATION

Excavation for the basement footings
surrounding the existing tower was a tedi-
ous and frightening job. The wall of earth
around the tower base was held together
by hand-digging in alternate four-foot slits,
each one being filled with reinforced con-
crete to prevent slippage of earth under
the tower footings before another slit was

FIG. 7. Radio, television and film
audition room. Projection booth
behind wall on the right.

1




FIG. 8.

Jay Cleaves, Building

Chief Engineer, shows 3000 amp.
and 2000 amp. main electrical
breakers with fronts removed.

FIG. 9.

dug. The zoning height limitation of the
building is 60 feet above ground. This, to-
gether with the task of excavating below
the tower base, presented some very in-
teresting engineering and structural prob-
lems. However, it was all accomplished
without undue incident.

POWER FOR BROADCAST HOUSE

The building is supplied from a three
phase 208 volt buried transformer bank
with a capacity of 1500 kva. There are
two separate feeders supplying these trans-
formers continuously. In the event of
trouble on either feeder, it automatically
dreps off, leaving the service uninterrupted.
The main switchboard for the electrical
power supply is centrally located in an in-
closed structure at the tower base. This
distribution room also houses the 208 to
460 volt transformer required for the
TT-50.

The building is completely air condi-
tioned. Chilled water is supplied from a
400 ton compressor located 22 feet below
ground level. See Fig. 11. The compressor
is isolated from the building by spring
mounts and a floating concrete slab to con-
fine vibration and prevent it from traveling
through the steel framing. The cold water
is distributed to air handling units for the
nine zones of the building. Each of the TV
studios is supplied from its own air unit
through very large ducts. The ducts are
covered inside and outside with fiber glass
to reduce noise pickup and transmission.
Fifty tons of refrigeration are available to
each studio. For winter operation there are
two 100 hp marine boilers with thermo-
static control that can satisfy the require-
ments of a particular area. See Fig. 0.
There is considerable mechanical equipment
in a specialized plant of this size. The
maintenance and operation of such equip-
ment, under the supervision of the building
chief engineer, must be closely coordinated
with broadcast functions.

GUEST ROOMS

There are many functions and areas
throughout the building that will be de-
scribed in detail by the Chief Engineers
who are in charge of General Engineering,
Television and Radio Operations in the
accompanying articles describing our over-
all plant. However, I might mention here
that there are two rooms of particular in-

Two 100 h.p. Cleaver

Brooks marine boilers are used
for year-round heat requirements,




the clock. Also in the basement are the
shower rooms and locker rooms for all em-
ployees.

In the cutaway diagrams showing the
various floors and office arrangements
(Figs. 2 and 4) you will see the location
of space for the functions and facilities of
Broadcast House. The cost has been close
to four and one-half million dollars. We
believe in our business and like our new
place for doing business. We hope you will
like it too—and find it interesting—when
you come to visit us.

FIG. 10. Q-floor installation similar
to that used throughout the building.

Obviously many people contributed their
knowledge, experience and labor in fabri-
cating this plant. Our President, John S.
terest that are available to the WTOP Hayes’ was an exceptiona] person with
personnel and their visitors generally. They  whom to work. He and Phillip L. Graham,
are known as the Columbia Room and the  Chairman of the Board of WTOP INC.,
Audition Room. Both of these rooms have were there whenever needed with their
been appropriately furnished for confer- jdeas and counsel. Otherwise, Charles C.
ences with guests appearing on our pro- Boysen, Floyd Harrison, Directors of
grams, or for auditions for radio or TV WTOP INC, and I, had a free hand with
programs. The Audition Room, see Fig. 7, the project. To the architects, Faulkner,
is complete with its own film projection  Kingsbury and Stenhouse; the builders,
facilities and with monitoring system for  Charles H. Tompkins Co.; the mechanical
sound or TV programs in black and white  engineers, Wilberding Co.; structural engi-
and color. Our guests have found these neers, James M. Gongwer; interior design,
rooms to be of unusual interest function- Ethel Pilson Warren; landscaping, Cary
ally, as well as from the standpoint of  Millholland; Paul Bergquist of RCA and
comfort and appearance. Needless to say, many of their engineers, together with out
these rooms are beautifully furnished, as  own and the CBS engineering and program
are the executive offices, the private dining  staffs; the public utility companies with
room, the lobby reception area, the cafe- their expert assistance and to the many
teria, and other special rooms, such as the  others who were so cooperative in helping
employees’ lounge. All have received care ys, this is a note of thanks and apprecia-
in placement and furnishings. tion for a big job well done.

‘:ONVENIENCES FOR PERSONNEL I Suggest that you revie\v the accom-
. panying stories and photographs i i
There are some 250 people at work in L -) e ! a photosraphs in Fhls
article for a more complete and detailed

Broadcast House. The CBS-WTOP News- . . . .

L . . picture of Broadcast House in Washington,
room adjoining the radio studios covers ap- D.C
proximately 3600 square feet. A cafeteria T
in the basement, operated by Hot Shoppes,
Inc., serves three meals a day every day FIG. 12. New RCA TF-12AH being installed while
in the vear. Tt is open all night for coffee using single bay for interim operation. Square-

i shaped units on antenna are protectors for bat- p
and snacks for employees who work around wings during installclion—are ultimately removed.

FIG. 11. Four-hundred-ton Carrier compressor for air conditioning. FIG. 13. Air conditioning ducts are very large.
Some were placed on roof to conserve interior space.
. T )
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FIG. 14. Studio 11 conirol room in action. Left to right are video swiicher, director,
audioman and announcer. Camera control operator siis farther to left (not shown).

w I 0 P TELEVISION OPERATIONS
by L. A. WILKINSON, CHIEF ENGINEER, WTOP TELEVISION

FIG. 15. Catwalks support open- FIG. 16. Announce booth windows over- FIG. 17. Control room located across one cor-
sided cable raceways in all studios. look control room and studio. Technical ner of studio. Lighting grid is shown on left.
facilities are grouped for functional
14 convenience.



TELEVISION STUDIOS

As the point of origin for many public
interest shows to the CBS Television Net-
work, Broadcast House Television studios
are frequently honored by the presence of
distinguished Government officials. Studio
11 has been honored by President and Mrs.
Eisenhower on one occasion, which was the
first time a president of the United States
has come to a television station in Wash-
ington for a telecast to the American
people. Our studios have also been the
point of origin for CBS Network telecasts
by Vice President Nixon, Secretary of State
Dulles, Secretary of Agriculture Benson,
Cabinet members and members of Congress.

To facilitate live program originations
to the CBS Television Network while
simultaneously rehearsing other shows
locally, WTOP Television utilizes three
live-show studios and one film—network—

FIG. 18. Part of typical set for local cowboy show.

remote studio. These are designated 11, 12,
13 and 14. The first three are live-show
studios equipped to use four cameras and
fifteen studio microphones each.

The two larger studios (11 and 12) are
nearly identical and measure approximately
45 by 65 feet. Their control rooms and an-
nounce booths are located diagonally across
one corner of the studio, eight feet above
the floor. A dressing room is located under
each control room, complete with make-up
tables, ironing board and rest rooms. The
two dressing rooms are within a few feet
of each other so that both can be used by
talent on a show in either studio. Auto-
mobiles may be driven from the street into
either studio through the 17-foot wide
prop storage area adjacent to these two
studios. Completely equipped kitchens are
permanently installed in Studios 11 and 12.
Plumbing and electrical facilities are
roughed-in for the other studio.

FIG. 19. "Man of the Week"” CBS Network program—

typical of weekly shows originati

ng from WTOP.TV.

Studio 13 measures 35 by 45 feet. Its
control room and announce booth are
located across one end of the studio, ten
feet above the studio floor. All studios have
a ceiling height of 23 feet. Steel catwalks
two feet wide and ten feet above the floor
level support scenery, back lights, cable
raceways and curtain track in all studios.
The cable raceways carry camera and
microphone cables from the control rooms
and are open on one side to permit taking
off cables at any point around the studios.
The use of these ducts obviates the neces-
sity for having cables strewn across the
studio floor when working from the far end
of the studios.

Continuous curtain track, eleven feet
above the floor, is supported by the catwalk
rails. This track permits curtains to be
rapidly changed from one area to another
to simplify program set-up.

LIGHTING FACILITIES

Lighting at WTOP-TV consists roughly
of 25% slimline fluorescent fixtures, 25%
incandescent scoops and 50% S500-watt
spots. See Fig. 19. A grid composed of 174
inch pipe spaced 42 inches on centers and
14 feet above the studio floor supports the
lighting fixtures in all studios. The catwalk
rails are used for clamp-on back-lighting
spots. Each fixture mounted to the lighting
grid is individually suspended by a counter-
balanced scissors. This feature expedites
set lighting and reduces the need for floor
stand lights. The two larger studios each
has 60 lighting outlets, 15 supplied by a
portable dimmer panel and 45 supplied by
three portable switchboards. A lighting
capacity of 72 kilowatts is available in
each of these two studios, although only
half of this amount is normally used.
Studio 13 has 45 lighting outlets with 15
circuits dimmable. In addition to the reg-
ular lighting equipment, each studio is well
supplied with separately-fused 20-ampere
convenience outlets for special require-
ments, such as power for refrigerators, elec-
tric organ, table lamps, etc. Outlets for
rear-screen projectors are also provided in
several convenient places in each studio.

STUD!O CONTROL ROOMS

Because of the varied requirements of
local and network programming, each con-
trol room is essentially a master control
center. A typical control room is shown in
Fig. 14. TV Master Control is used pri-
marily for routing-switching, as will be
described later.

The three live-studio control rooms are
nearly identical in equipment layout. Each
is an in-line arrangement with its own an-
nounce booth to the right. The video and
audio control equipment is mounted on a
custom built 18-foot desk near the control
room windows. The control room crew
line-up is: camera control operator, video
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FIG. 20. Remote control video buttons installed on BC-2B
audio console permit one-man audio/video switching.

switcher, director and audioman. The
equipment line-up is: four field camera
control units, preview monitor, line mon-
itor (facing video switcher), four TM-2D
monitors (facing director, repeating live
camera shots), BCM-1A auxiliary mixer
console and a BC-2B studio consolette.
Turntables are recessed into the control
desk on each side of the audioman.
Mounted on a shelf over the control room
window are four TM-2D monitors. The
first three are film camera monitors and
the other is an air monitor fed from the
transmitter demodulator.

By the use of a rather copious supply
of distribution amplifiers, separate feeds to
each control room are run from three film
cameras, network and two remote inputs.
A TS-20A relay video switcher (Fig. 22)
controls the twelve video inputs to each
live studio control room. One output bank
is used for previewing, one for the “line
out,” and two banks (with fader) for
effects. Montage effects amplifiers also
feed into the TS-20A video switchers.
Video monitoring is provided to a recessed
monitor in each announce booth, and two
separate monitors on each studio floor in
addition to that required in the control
rooms.

Inputs to the audio console (Fig. 20)
comprise 15 studio microphone inputs, an
announce mike, two turntables, network,
two separate film camera sound feeds and
four remote inputs. Any studio microphone
can be patched to appear on any micro-
phone fader. The director’s audio facilities
include a one-way P. A. system for aural
cues to TV Master Control, projection
room and announcer, and a two-way sys-
tem for communication to other control
rooms, master control and projection room.
The standard TK-30A camera intercom
system is used for communication with the
cameramen, mike boom operator and floor
director. A separate sound effects system
controlled by the audioman feeds into the
studio.
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COMBINATION AUDIO/VIDEO
SWITCHING

During program periods when no live
shows are involved such as “riding net-
work” and during local film shows, a com-
bination video switcher/audioman operates
alone from a control room. See Fig. 20. By
the simple expedient of connecting a set of
push-buttons in parallel with the line bank
buttons of the TS-20A switcher, video can
be switched remotely at the audio position.
Only six of the thirteen functions of the
TS-20A line bank are controlled at the
audio console. These are: three film
cameras, network, remote and ‘“black”.
This bank of buttons is located midway be-
tween the audio monitoring buttons and the
microphone switches on the left side of the
BC-2B consolette as shown in Fig. 20. By
a simple wiring change the “Remote Cue—
Overide” audio switch was rewired to con-
trol network, film and announce audio to
the corresponding preset faders. With the
above arrangement, a single operator is
able to switch audio and video simultane-
ously by using his left hand for video
switching and his right hand for audio
switching.

TV MASTER CONTROL

The major function of TV Master Con-
trol (Fig. 21) is routing switching from
the studio control rooms to feed the trans-
mitter, network or to the TM-41A
Monitran system for closed-circuit mon-

FIG. 21. TV master control audio/video switching
equipment (center), Studio 14 video switcher (left)
and line, preview and net feed video monitors
(right).

FIG. 22.

Control room rack showing TS-20A
video relays, distribution and mixing amplifiers.

itoring throughout Broadcast House. Since
the studio control rooms function in them-
selves as master control rooms, switching
in TV Master Control is normally neces-
sary only when changing studio feeds as
indicated above.

Continuous with the master control con-
sole, but functionally separated, are Studio
14 control equipment on one side and the
transmitter control console on the other.
Studio 14 control equipment consists of a
TS-10A video switcher, three TM-2D film
camera video monitors, a BC-2B audio
consolette, two 70-D turntables and an-
nounce booth. Network and remote pro-
grams and local film shows can be con-
trolled by Studio 14. As in the other
control rooms, the director’s position is be-
tween the audioman and video switcher.

The M/C video switching is done by a
six-input and six-output TS-20A relay
switcher. The six video inputs are from
control rooms 11, 12, 13 and 14, network
and a spare normally used for remote pro-
grams. Two of the six output banks feed
the transmitter (one is a spare), one bank
feeds to network, one feeds the audition
circuit and two feed to the preview mon-
itor. The buttons of the video control panel
are mechanically interlocked on each bank
so that pre-set video switching can be ac-
complished. By using the spare input to
the switcher, any special video signal can
be sent to the transmitter, network or to
any part of Broadcast House. Some of
these special test signals consists of outputs
from a grating generator, dot generator,
monoscope camera, stair-step generator,
multiburst generator, window generator and
color bar generator.

A BCS-11A M/C audio switching panel
(Fig. 21) is mounted in front of the video
control panel and has been wired to con-
trol video switching. The BCS-11A has
facilities for switching ten audio inputs to
three outputs channels. The three outputs
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feed the TV transmitter, network and the
audition circuit. The audition channel is
bridged to feed to Radio Master Control
when needed for recording etc.

The entire system of audio and video
switching can be preset and switched
simultaneously by throwing one “master”
switch on the BCS-11A panel. A local-
master switch on each outgoing audio and
video channel determines whether that out-
put will be controlled by the master switch.
Tally lights in each control room indicate
the routing of audio and video being fed
at any time from that control room.

Video monitors for transmitter input,
preview and net-feed extend to the right of
M /C audio/video switching equipment.

A BW-4A transmitter demodulator is the
source of picture signal for all “air”
monitors. TA-1A Distribution Amplifiers
feed this signal to the transmitter console,
lobby, projection room and all control
rooms.

When required to lock our local sync
generator to a remote or network program,
the spare sync generator is locked with the
incoming remote picture by means of a
Genlock prior to being used on the air
Jocally. On taking the incoming program,
a switch is made to the spare sync gener-
ator by a remote change-over button
located on the master control desk. In this
manner adjustments may be made to the
Genlock without upsetting the sync to a
local show in progress.

EDITING FACILITIES

A film library, two editing rooms and
three film preview rooms are situated adja-
cent to the projection room. Considerable
planning was given to making these areas
convenient to each other for maximum
efficiency. Experience has shown the de-
sirability of keeping the film storage and
editing areas physically near the projection
room, particularly in regard to last minute

FiG. 23. Projection room showing film cameras Nos. 1 and

2 and monitoring rack (left),

news film. With this in mind, the news film
editing and preview rooms were placed next
to the projection room, with the other
editing and preview areas and film library
just a few steps away.

FIG. 24. Film editing, previewing and
storage rooms adjoin projection room.

-

Since many of the commercial films and
some of the feature films are stored in the
film library for considerable periods of
time, an automatic humidifier is used in
that room to keep the film from becoming
brittle during the winter heating season.

FIG. 26. Film camera
No. 1 showing TP-6A
(left) and TP-16D (right)
projectors.

FIG. 25. TK-21 Vidicon mounted in camera No. 3 position.

PROJECTION ROOM

Three film cameras with their camera
control units are located in the projection
room over Studio 11. See Figs. 23 and 25.
Two of these are TK-20A Iconoscope
cameras and one is a TK-21 Vidicon as
shown in Fig. 25. A TP-16D and a TP-6A
16mm film projector plus a TP-2A slide
projector operate into camera 1. Two
slide projectors and one Telop II opaque
projector are used with camera #2. A
single 16mm film projector and a slide
projector operate into the Vidicon camera.
Video monitors mounted over the film
cameras show the pictures on each camera.
Racks near each end of the projection room
contain facilities for monitoring audio and
video transmitter outputs, studio outputs
and network and remote incoming signals.
A remote control panel is also mounted
over the film camera control so that the
film shader can control the 16mm projec-
tors on camera F1.

Aural cues are used from the directors in
the control rooms to the projection room
for “rolling film” and changing slides. To
permit simultaneous feeds to separate con-
trol rooms when one camera is feeding to
the transmitter and another to the network,
provisions have been made for one pro-
jectionist to monitor cues by headphones.
The other projectionist and the film shader
receive their cues by loudspeaker. Depend-




FIG. 27. Ceiling-mounted coaxial switches select
R-F feed to either the main 12-bay or the single-
bcy emergency antennas.

ing on the program requirements, there
may be as many as three projectionists
and a film shader in the projection room
at one time. During the times when there
are no live shows or separate network
feeds involved, the normal crew consists of
one projectionist and a film shader. The
shader operates camera controls and starts
and stops the film projectors, while the
projectionist changes slides and telops dur-
ing local station breaks.

TV TRANSMITTER

WTOP Television’s 316 kilowatts effec-
tive radiated power is the highest in Wash-
ington. We also enjoy the enviable position
of having a spare transmitter and an

emergency antenna. See Iigs. 29 and 28.
Switching transmitters or antennas takes
about 45 seconds. Our main transmitter is
an RCA 50 KW TT-50AH. The spare is
our old RCA 5SKW TT-5A. The main
antenna is an RCA 12-bay TF-12AH
Superturnstile mounted atop a 300-foot
Lehigh tower rising up from the middle of
Broadcast House. Manual coaxial switches
(Fig. 27) are provided for switching trans-
mitters and antennas. By using a pair of
these switches immediately following the
transmitters, a single set of harmonic filters
and a single sideband filter need be used for
both transmitters. Following the diplexer,
another pair of switches selects the RI
feed to either the main 12-bay antenna or
to the single-bay emergency antenna
mounted on an outrigger flush with the top
of the tower. Double 3-74 inch teflon trans-
mission lines feed each antenna. The
emergency antenna was designed to handle
the same power input as the normal input
to the 12-bay (approximately 30KW).
Consequently, either transmitter can feed
either antenna without need for reducing
transmitted power.

Both transmitters are monitored from
one console. The regular TT-5A control
console was combined with a monitoring
section for the SOKW transmitter, and the
combined unit forms an extention of the
master control console.

FM TRANSMITTER
WTOP’s FM transmitter shares space

FIG. 28. The emergency single-bay antenna has
the same height as the tower (300 feet). The over.
cll height of 12-bay antenna is 783 feet above sea
level and 373 feet cbove ground.

with the TV transmitters. Its antenna is a
4-section Multi-V  mounted inside the
TV tower at the 200 foot level and pro-
duces an effective radiated power of 20
kilowatts. Although the program content
of the FM transmitter is the responsibility
of the Radio Division, WTOP Television
is charged with its operation by reason of
its physical location.

FIG. 29. TT-5A standby transmitter on the left and high power TT-50AH on the right are
both mcnitored by one conirol console. TV master conirol extends io the lower right.

Foe
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FIG. 30. RCA TJ-50A

SR

TV REMOTE FACILITIES,

HOUSE MONITORING & STUDIO CLOCK SYSTEM

by GRANVILLE KLINK, JR., CHIEF ENGINEER, WTOP GENERAL ENGINEERING

With the construction of a new plant,
specifically for radio and television, mon-
itoring facilities in non-technical areas be-
came a necessary addition throughout the
new building. To make these facilities
useful and efficient, the system had to be
planned to feed numerous locations with-
out undue wiring and expense. The RCA
Type SX-8B television Antenaplex system
in conjunction with two of the TM-41A
Monitrans has fulfilled the television mon-
itoring need in Broadcast House.

Rigorous conditions were imposed on the
monitoring system by strong RF fields
radiated from the 12-bay TV antenna, 316
KW ERP, and 20 KW ERP by an FM
antenna mounted in the center of the tower.
The tower, 300 feet in height rises from
ground level at the center of the building.
Heavily shielded coaxial cable and metal
“Q” flooring was counted on to keep stray
RFE fields out of the system. With these
two attributes, no difficulty was encoun-
tered from this source.

The conventional television receiver per-
forms the monitoring functions, both video
and audio.

After positioning and orientation of the
test antennas, a good signal pickup location
on the roof of the building was found.

From this point, coaxial lines were fed
from the antennas, including Channels 2,
4,5, 7 and 9 into a conduit and thence to
the equipment racks in television master
control, located on the first floor.

From the equipment racks, the outputs
of the seven strip amplifiers, including
Channels 11 and 13, into which the two
monitrans feed, are combined and RG11U
coaxial line carries the composite signal
into the first floor electrical closet. The
closet is a riser which connects all floors
of the building by means of a vertical shaft.
There, each leg of a four-way splitting
transformer feeds via RG11U to electrical
clozets on the second through the fifth
floors. (The first floor monitors are fed
directly from TV master control.) At these
points, the feed is split again by a 12-way
splitting transformer.

From the 12-way splitting transformer
outputs, RG59U cable is pulled through
the metal cells of the “Q” flooring, running
the entire length of the building. These
metal cells, which are approximately 314"
wide and 114" deep, make up the basic
construction of the upper floors in Broad-
cast House. Most any location can be
reached on these floors by routing the
feeder cables through this type of flooring.

mobile unit and Plymouth Station Wagon film unit.

When routing requires crossing the cells,
it is only necessary to pull the cable to the
nearest header and then cross over into the
required cell. The “Q” cells are designated
in groups of three such as, AC, telephone
and audio-video. Each monitoring location,
office or audition room, on a given floor
receives its signals via RG59U from one of
the legs of the 12-way splitting transformer
in an electrical closet. For isolation from
the rest of the system, a 12DB pad is in-
stalled in the conduit box where the line
terminates at the monitoring location. A
coaxial fitting is mounted in this box into
which the front end of the TV receiver is
connected. Before the signals enter the re-
ceiver another 12DB pad is inserted in the
feed to the receiver for further isolation.
This additional loss causes no detrimental
effects to the received signals as there is
ample signal voltage at all feed points.

The two RCA monitrans perform a de-
sirable function. One is normalled to the
incoming video and audio as received from
the CBS television network. The other
monitran can be switched across an avail
able audio-video channel to pipe progran.
material to the entire system. All television
receivers at the monitoring point can view
this program material by switching the
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tuner to the monitran channel, 13 in this
case.

When the entire system was under test,
we had difficulty in locating the Channel 9
antenna in a position to receive as clean
and ghost-free a picture as desired. This
problem was finally solved by using a probe
in the transmitter output line feeding the
antenna transfer switch. The probe was in-
serted in the 314" coaxial line on the
antenna side of the diplexer. The signal
was then fed through a 20 DB pad and
into the Channel 9 strip amplifier. This
method provided a much desired picture
throughout the entire monitoring system.

REMOTE FACILITIES

The major item of WTOP Television’s
remote equipment is an RCA TJ-50A
Mobile Unit. Three Type TK-30A field
camera chains can be operated from this
unit. RCA OP-6 and OP-7 audio amplifiers
are normally used for sound pickup. A
6KVA gasoline generator mounted in a
trailer can be hitched to the mobile unit or
a station wagon for use at locations where
no local power is available. Two sets of
TTR-1B microwave equipment are avail-
able for remote programs. Other facilities
include off the air monitoring, two-way PL
and pack transmitters. In the event of a
last minute field job where time does not
permit audio circuits to be installed, a 50
watt FM transmitter can be used as an RF
audio link back to the studios. Its receiv-
ing antenna is mounted at the 100 foot
level on the antenna tower. Provisions have
also been made to anchor microwave
tripods at two locations on the roof of
Broadcast House in addition to a platform
on the 100 foot level of the tower.

FIG. 31. House monitor located in main lobby.

Receiver is mounted on runners which permit
chassis to slide out for servicing.

FIG. 32. View of receiving antenna for “Antena-
plex” system,

MOBILE FILM UNIT

For portable film operations, we have
equipped a Plymouth station wagon with
a Stancil-Hoffman Type S-5 Sound on Film
Recorder as well as Auricon Sound on Film
cameras. This film unit carries a bank of
six, six volt storage batteries which drive
a converter supplying 110 volts, AC at ap-
proximately 300 watts. With this type of
portable operation, the AC frequency of
the power supply is an important factor.
A rheostat in the DC input to the con-
verter adjusts the AC output to the proper
frequency. A variac is used in the output
to control the AC line voltage. There is
sufficient power to operate one Auricon 16
MM sound camera with double system
sound. Portable lighting gear, as well as
spring wound cameras are also included in
the unit. In order to facilitate using this
film unit for parades, inaugurations and the
like, a steel deck is fastened to the top of
the wagon. This platform will accommodate
cameras or a microwave dish, whichever
is appropriate. Helper springs have been
installed on the wagon to handle the extra
equipment weight. A hitch is mounted on
the rear to accommodate the 6 KVA
portable generator. The reasoning behind
using a station wagon for this type of
operation is peculiar to the city of Wash-
ington. The station wagon is permitted in
the numerous parks and other areas nor-
mally restricted to trucks. This proves to
be an important factor in producing film
stories.

RADIO MONITORING FACILITIES

Radio monitoring facilities also had to
be considered in the original planning of
Broadcast House. These facilities already
in existence at the former studio location
had to be expanded to service more mon-
itoring points. When radio master control
was moved into the new building, all audio
monitoring equipment was left in the
racks, which were moved intact.

The system consists of three 50-watt
McIntosh 50 W-2 amplifiers which feed
three separate program buses. A “T’ pad
in connection with a multi-position switch
at each monitoring location allows the
selection of any of three sources. One pro-
gram source is fed from the outgoing
channel to the AM and FM transmitters.
The other source is across the incoming
CBS feed and the third source is an audi-
tion channel which can be patched to any
appropriate program output. The three
program buses are fed from radio master
control on the third floor, through cable
trenches into the third floor electrical
closet. The circuits are distributed from
audio terminal blocks into the metal “Q”
flooring in the same manner as described
in the TV monitoring facilities.

Some areas in the building contain both
the radio monitoring and TV monitoring
systems. This was according to original
planning when it was thought that certain
personnel would be required to observe
both the TV and radio operations.

STUDIO CLOCK SYSTEM

As is a well known fact, radio and tele-
vision switching operations, particularly
network, are performed on a strict time
basis. With this in mind, several types of
clock systems were considered in the early

FIG. 33. "Antenaplex’ strip amplifiers and moni-

trans, rack mounted in equipment room adjacent
to television master control.




FIG. 34.
behind the FM transmitter in TV master control,

IBM master clock recessed in the wall

planning stages. One such system utilized
a high frequency correction signal trans-
mitted to the clocks by means of the AC
power circuits. In the process of testing,
this was found impractical. High frequency
leakage into the video channels was suffi-
cient to interfere with picture transmission.

Finally, the IBM Clock System utilizing
slave clocks operated from the 110V AC
power source was adopted. Each slave clock
is designed to gain one second per minute.
An AC correction signal is transmitted on
the AC line to each clock on the half
minute, which resets the clock one half
second slow. By this means, all clocks show
the correct time on the minute. Checking
the master clock periodically against
WWYV, the Bureau of Standards Time
Service, insures a negligible variation in
the system.

Some forty clocks in the building are
controlled by the master clock located in
television master control. In the television
studios, provisions have been made to use
a slave clock mounted on a camera dolly if
the need arises.

MAINTENANCE AT WTOP

The General Engineering Division of
WTOP Inc. has, as one of its main re-
sponsibilities, maintenance of all television
and radio equipment in Broadcast House.
It includes the TV transmitter, FM trans-
mitter, studio and remote gear. While the
staff at Wheaton, Maryland does routine
maintenance on the 50 KW transmitter,

General Engineering can be called upon to
lend a hand at Wheaton when needed. Any
piece of electronic equipment to be re-
vamped, designed or redesigned also falls
under this division. An able technical man,
Assistant Chief Engineer, William J. Jones,
follows many of these projects to their
final conclusion.

Other activities under the General Engi-
neering Division include initiating new
projects pertaining to the improvement of
equipment and its operation. Also dealing
with some outside preblems such as inter-
ference reports, checking field measure-
ments, investigating viewers and listeners
complaints on the reception of our signals.

Well equipped shops with test gear and
machinery augment the maintenance opera-
tion in Broadcast House. There are three
areas set aside in the basement for this
purpose.

The laboratory area houses most of the
test equipment. For accessibility, it is
placed on shelving built above the work
benches. Numerous oscilloscopes, sweep

68B audio oscillator and a General Radio
noise and distortion analyzer can be
wheeled to the various control rooms.

The machine and carpentry shop is adja-
cent to the laboratory area. A metal lathe,
band saw, power hack saw, along with
grinders, electric drills, paint sprayer,
jointer and sander are available to the
maintenance crews.

WTOP maintenance assures a state of
readiness and dependability for the massive
job which must be done in handling broad-
cast operations in a city such as the
Nation’s Capital.

FIG. 35. Radio Studio No. 1 with IBM clock over control room window.
Opposite end of the studio has another clock in full view of technician.

oscillators, signal generators, voltohmysts,
capacity and resistance bridges, color test
gear, tube checkers and the like comprise
this equipment. A type 524 D Tektronic
scope is mounted on a scope-mobile for
portable use. General Radio equipment for
measuring harmonics up to 1000 mc is also
available.

Sync, blanking and driving signals as
well as an output from the Antenaplex
and monitrans are fed into the laboratory
for shooting trouble on live cameras, stab-
amplifiers, receivers, etc. These circuits are
terminated in coaxial fittings at convenient
points on the work benches.

Another area is used for maintenance of
less complicated gear such as tape re-
corders and audio equipment. To facilitate
the measurement of audio equipment
throughout the plant, a portable cabinet
rack containing a Daven 6C measuring set,

FIG. 36. Television Studio No. 12 an-
nounce booth showing clock and mon-
itors. All announce booths are equipped
with the same facilities.
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NEWS

A flexible system for accommodating the
unpredictable demands of a network opera-
tion dedicated to the rapid dissemination
of news prescribed the present layout of the
radio facilities at WTOP Broadcast House.

The key to the versatility of the radio
facilities at Broadcast House is the ex-
tended control dispatch system. The equip-
ment associated with the dispatch system
permits an elaboration of transmitting and
monitoring facilities which could only have
been effected by costlier and more laborious
means.

The engineering department is faced with
innumerable problems of an emergency
nature. To meet these demands, master
control has provided the program depart-
ment with a multitude of incoming circuits
from all important news centers in Wash-
ington, transmitting circuits to points over-
seas, network facilities and copious facil-
ities for coordinating these operations. To
accommodate temporary facilities sixty
channels are available in master control.
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RADIO FACILITIES

by DONALD H. SAUNDERS, CHIEF ENGINEER, WTOP RADIO

Jack fields which are accessible, permit a
fexibility of operation which is limited
only by the ingenuity of the operator.

Though master control is dominated by
the presence of the dispatch system con-
sole, seven enclosed racks with heat re-
moval ducts appropriately allocate incom-
ing circuits, outgoing circuits, monitoring
equipment, test equipment, receivers, tape
equipment, distribution amplifiers and
power. Each rack contains power for its
equipment and all amplifiers are of the
shelf variety and can be removed from the
front for service or substitution in the
event of failure. Master control is further
augmented by studio facilities which have
been arranged adjacent to the dispatch sys-
tem console. An RCA 76 series consolette
with tape and disc machines comprise this
area and is strategically located with re-
spect to adjacent studios so that adequate
vision is afforded the operator for live pro-
grams. All units have been terminated in
terminal blocks with sufficient latitude to
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permit relocation or expansion should the
need arise.

Five studios have been integrated with
other facilities on the third floor of Broad-
cast House so that quick and easy inter-
course can be readily effected. All studios
have been provided with RCA studio equip-
ment. The sub control rooms contain 76
series consolettes, 70C turntables, extra
cueing and monitoring facilities, the ex-
tended control system, and tape. The ex-
tended control feature of the dispatch
system permits operation independent of
master control, however this feature is
seldom exploited because of network
monitoring requirements. To lighten the
load in master control operation is usually
performed on a preset basis with inter-
studio switching performed by the local
operator. Network switching is done by
master control. As is customary in network
operation, programs involving instantane-
ous switching are diverted to studios.

The operations afforded by the dispatch
system permits a fluidity of switching that
greatly alleviates strain on the master con-
trol operator. Any of the outgoing lines can
be selected by the studio operator upon re-
lease of that facility by the preceding
operation. Protective circuits prohibit the
accidental or deliberate actuation of the
transfer mechanism until the operator re-
leases control. Only master control can
change the sequence or assume control of
the operation. Each outgoing channel has
its own control panel which is located on
the control console in master control. By
means of press buttons and selector
switches its switching operation can be
integrated with the whole either on a de-
layed basis or simultansous basis. Should
it be desired, the channel involved can be
excluded from a multi-switch operation.

As a by-product of the equipment asso-
ciated with the dispatch svstem, an elab-
orate system of cueing and monitoring has
been devised. Monitoring facilities for all
incoming and outgoing channels appear in
every studio. Channels in use can be
monitored visually and aurally.

The frequency of live remote pick-ups
has declined with the advent of tape equip-
ment. The latitude in editing and the
ability to gather material on an impromptu
basis for integration into the daily opera-
tions schedule on a delayed basis has re-
sulted in a greatly expanded use of this
medium. As a result a substantial part of
the radio facilities at Broadcast House is
devoted to the preparation and use of tape.

Disc recording and playback is by no
means relegated to a minor role at Broad-
cast House. Ease of cueing and general
handling makes this item the choice when

FIG. 37. Radio facililies, news rooms and
telecine occupy the third floor. Maoster
control is strategicelly located as the center
cf radio activities,



FIG. 38. Three 337-foot towers on the 13-ccre site at Whecton, Maryland, have identified WTOP’s mocdern 50 KW transmitter building since 1940.

editing and high fidelity can be com-
promised. To facilitate the use of disc
:operation an efficiently laid out room on
the third floor of Broadcast House con-
tains two disc recorders and two tape ma-
chines all interconnected so that dubbing
and other operations can be accomplished.

As the news center of the world, Wash-
ington, D. C., demands a fluidity of opera-
tion of unprecedented scope. WTOP meets
these demands by providing an appreciable
niche in the lower recesses of Broadcast
House for remote facilities. A spacious room
near the garage provides storage and work
area for the maintenance of the special re-
mote gear peculiar to WTOP’s require-
ments. Ten remote amplifiers, a completely
adapted RCA 76 consolette, tape and disc
equipment, microphones of all types, and
special microphone bridging devices for
multiple feeds have been allocated acces-
sible space on the shelves which occupy the
wall space.

WTOP’s remote gear is supplemented by
special equipment required for multiple
feeds. On the occasion of presidential pick-
ups, WTOP’s engineers because of their
familiarity with the routine of travel and
functions, have become an important part
of the presidential retinue. WTOP-CBS
labelled RCA OP-5s have been a familiar
sight on presidential remotes. When called
upon, WTOP’s remote crews provide other
networks and independent stations with

programs from its microphones. This is ac-
complished by a bridging amplifier which
furnishes program at microphone level so
that the receiver may produce and direct
his own program. In this manner the Pres-
ident’s speaking stand is unencumbered by
a battery of microphones. The bridging
amplifier has been designed so that 10
points can be fed and an important aspect
of the device is the isolation provided at
each point. Short circuits or cross talk has
negligible effect on the remaining circuits.
Two bridging amplifiers of this type are
customarily used on presidential pickups
so that emergency measures can be taken.

A modern building of contemporary de-
sign houses WTOP’s big voice at Wheaton,
Maryvland.

At the transmitter six engineers and

their supervisor, William Kriz, watch over
the Doherty high efficiency 50 KW. The
Building is circular with the transmitter
forming the nucleus. The ground level con-
tains the garage, storage facilities, incom-
ing power equipment, etc.

Continuity of service is assured by two
incoming power lines. Automatic devices
interchange the lines in the event of failure
of the regular power line. Should all power
sources fail, a 95 KW gasoline driven
Fairbanks-Morse generator located on the
ground level is automatically brought into
service by the same control mechanism.
Sufficient power is available from the gen-
erator to furnish building utilities and the
transmitter on reduced power. WTOP op-
erates 24 hours a day with efficient unin-
terrupted service.

FIG. 39. The operaling position in Studio 4 sub conirol room affords 100 per cent
visikility into the studio. The RCA 76 consolette dominates this scene. The nearby
70C turntables and the extended conirol panel lends to the ease of operation.




Evitor's Note: Although the building de-
scribed in this article was designed for motion
picture production (particularly pictures for
TV) it 1s stnilar wn many respects to the
television studio buildings now being planncd
by larger stations. For this reason, TV studio
designers should find wach of interest in this
article. The discussion of sound insulation
between stages (studios) should be particu-
larly helpful. The emphasis on efficiency and
functional design is noteworthy i that it
closely parallels the most recent trend in TV
studio building design.

Republic Studios recently completed the
construction of a multiple stage consisting
of four sound stages, each 60" x 100, a
hairdressing and makeup department and
12 dressing rooms and restrooms, all located
under a common roof. This structure was
planned to relieve overburdened stage facil-
ities resulting from increased production
schedules, particularly television pictures.
In planning this building attention was
primarily directed towards efficient pro-
duction operation by providing integrated
facilities in a central convenient location.
Emphasis was placed on the requirement
that set construction and preparation could
be carried on in one or more stages while
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FIG. 1. Republic multiple sound stage building.

REPUBLIC STUDIO MULTIPLE STAGE DESIGN

by
D. J. BLOOMBERG "
JOHN POND*
M. RETTINGER™"

normal production continued in an adja-
cent stage. The adoption of an individual
stage size of sixty by one hundred feet
(60" x 100") was not the result of a hap-
hazard guess but rather the selection after
a careful study of operations on small and
medium size stages.

A noise level survey was conducted at
the proposed site which established max-
imum noise levels in the order of 75 db.
For normal dialogue recording the ambient
noise level on a sound stage should be
30 db or lower. Therefore the exterior wall
insulation against air-borne noise was de-
termined as a minimum of 45 db. On the
other hand, the maximum noise levels re-
sulting from normal stage activities are
more nearly in the order of 85 db. There-
fore, the average transmission loss of the
walls between the stages was determined
as a minimum of 55 db.

The stages are equipped with an air flow
system which has two operating cycles;
one for high speed evacuation of gases, etc.,
having a complete air change cycle in three
minutes, and a low speed control which
provides a complete air change in six min-
utes. These controls can be worked auto-
matically from the remote switchboard or
manually by the sound mixer on the set.
The fresh air circulation is drawn from
an air chamber under the stage flooring
through acoustic air traps into the stage
proper.

The sound stage floor design was given
particular study to derive a floor that
would be noiseless and maintain proper
rigidity under peak stage load conditions.
The design specifications required a floor
carrying capacity of 500 lbs. per square
foot with a deflection of not greater than
.09” (5/65”) under uniform load and .145”
(9/64”) under a concentrated load of
2500 lbs. per square foot. The floor sup-
ports are constructed of concrete columns

* Engineering Dept., Republic Studios, Studio
City, Calif.

** Engineering Dept.,, RCA Victor Division,
Hollywood, Calif.



5 on center, 6x12 structural girders §
apart, 2x8 joists 12” on center, 1x6 diag-
onal sub-floor, and 1x4 T&G vertical grain
pine finish floor. The sub-floor and finish
Hoor are both nailed through to the joists
with #10 coated nails by a pneumatic
nailer to insure a tight fit and even
penetration.

One of the novel features contained in
this structure is a newly designed pedes-
trian door which is an acoustic safety door
with panic latches (see Fig. 3). This door
has been adopted as a standard unit
throughout the studio. This acoustic door
consists of two partitions and is constructed
in the following manner.

The first partition or inner door section
is comprised of 2 sheets of 34" exterior
grade plywood laminated with a solid sheet
of 1/16 lead. This unit is mounted on the
inner face of the second partition with
B. F. Goodrich #10 vibro insulators pro-
viding a 124" air space between the door
segments. The second partition is con-
structed of a layer of 1” plywood facing
the air space, 4” of rockwool, and two ad-
ditional 34" plywood sheets separated by
a membrane of 20 gauge steel. The first
partition section contacts one complete rub-
ber seal on the door frame and the second
partition contacts the door frame in two
steps. Thus, the two door partitions make
three complete contact seals with the door
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frame. When the door is closed the first
partition, being mounted on rubber vibro
insulators, is in mechanical shear thus ef-
fectively filtering vibrations transmitted
from the first section to the second. The
three points of contact are actually forced
into rubber seals thereby preventing air
borne sound leakage. Actual acoustic meas-
urements made with a General Radio
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3.

Sound Level meter indicates a sound trans-
mission loss of 45 db at 1000 cycles.

Another novel feature is the equipment
stage door which runs on a railroad type I
section steel track with manual operation
through chain reduction drive and an auto-
matic self-sealing feature (Fig. 4). These
stage doors weigh approximately 314 tons

FIG. 2. Multiple sound stage building under construction.
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FIG.

each and can be opened or closed with
ease by one person. The automatic self-
sealing feature becomes effective in the last
inch of door closing. A plunger in the door
is depressed by the door stop and thereby
actuates a lever system which lowers the
bottom door seal against the cement thresh-
hold with sufficient pressure to provide a
satisfactory sound seal.

In the early days of sound recording,
comparatively little was known about pro-
viding economic yet adequate sound in-
sulation of sound stages. Thus, in one case
a stage was constructed which consisted of
two 1-foot thick concrete walls, separated
from each other by a 2-foot air space. The

FIG.
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cost of the building was, of course, very
high and the time of construction relatively
long. This particular stage was, of course,
excessively well insulated, since a single
1-foot thick concrete wall would at that
site have been more than enough to provide
a sufficiently low noise level in the interior.
On the other hand, some sound stages were
constructed which carried so little soundi
insulation that additional construction was
required subsequently, which again made
for a high building cost. Today, the con-
struction of sound stages has been well
studied and well carried out in practice.
In general, three factors contribute towards
noise in the studio.

5.

I. The transmission of air borne sounds
through such openings as doors, ven-
tilators, cable openings, etc.

2. The transmission of solid-borne vibra-
tions, such as a hammering, tamping,
etc.

3. By the direct transmission through vari-
ous parts of the building construction,
which parts act as diaphragms put
into motion by the air-borne vibrations
striking them.

Tt is also well known that in the case
of homogeneous walls of various types, the
sound insulation is determined chiefly by
the mass of the wall per unit area. The
manner in which the edges of the material
are fastened to the structural surroundings
is generally less important than the weight
of the wall per the unit area. This is cer-
tainly so in the case of large panels, al-
though for smaller sections, some deviation
may be said to exist. It is also frequently
thought that in the case of homogeneous
single section walls, certain types of mate-
rial are endowed with special sound insula-
tion qualities. Thus, the use of sheet lead
or fiberboard or cork board is often recom-
mended as being especially helpful in
preventing the transmission of the sound
through them. But this is not so. A cork
board, of such thickness as to weigh as
much as a sheet of lead of given thickness,
has much the same sound transmissive
properties, except perhaps at the frequency
where resonance occurs. Another popular
misconception is that heavy walls are effec-
tive as sound insulators. It is true that
sound insulation can be increased by mak-
ing a homogeneous wall thicker, but the
increase in sound transmission is relatively
small when a doubling of wall thickness
occurs. Thus, a 12-inch thick concrete wall
has a transmission loss* of only 6 db
greater than a 6-inch thick concrete wall.
If, however, a concrete wall were made of
two 6-inch thick partitions, which are
structurally isolated from each other, then
the transmission loss would be double that
of a single 6-inch concrete wall. This prop-
erty of sound insulation is so noteworthy
that it may well be repeated in slightly
different words: thus, doubling the thick-
ness of a homogeneous wall increases the
transmission loss by less than 6 db, whereas
when two homogeneous walls are structur-
ally isolated from each other, the transmis-
sion losses of the two walls may be added

* The numerical measure of the reduction of
sound intensity level is expressed by the term
“transmission loss’, which is defined as ‘“ten
times the logarithm to the base 10 of the re-
ciprocal of the transmittivity, T, which is the
ratio of the rate of transmitted sound energy
away from the partition to the rate of flow of
incicent sound energy.”



arithmetically. To cite a specific example,
let us assume that a single homogeneous
wall has a transmission loss of 30 db. Mak-
ing this wall twice as thick increased the
transmission loss to 35 db. If two walls
(Fig. 5) are built which are structurally
isolated from each other, each wall having
a transmission loss of 30 db, then the com-
bined transmission loss of the two walls
is 60 db.

The transmission loss of an elastically
restrained non-porous partition is given by:

(r +2R)?
LT
2 F2m? [1 — <—> :l
R!
where r = internal dissipative resistance of
partition

R = specific acoustic resistance of air
—41.5 (grams per square centi-
meter per second)
m = partition mass per square centi-
meter
f, = resonant frequency of partition
1 S
2wV M
s — stiffness of wall (dyne per centi-
meter)
M = mass of wall (grams)

[l

When r is small compared to R, and the
exiting frequency is considerably higher
than the resonant frequency of the parti-
tion, the transmission loss becomes—

T.L.=201log ﬂ;m

= —22.44 4 20 log, Fm

It has also been learned that when a
single wall (Fig. 6) of a given weight is con-
structed, the transmission loss of this wall
can be increased considerably if the wall
is made of two or more different layers or
skins. It is true that the surface which is
struck by the sound is set into vibration
as a diaphragm, but this energy has to be
transferred to the next layer and then to
another layer, and so on. By proper com-
bination of the materials, this energy trans-
fer may be made quite small, which thereby
increases the transmission loss of the wall.
By the same token, of course, it becomes
rather difficult to predict in advance the
transmission loss of a wall when it is con-
structed in a complicated manner by using
several different building materials sepa-
rated from each other by air layers.

It is also often believed that the trans-
mission loss of a wall can be increased con-
siderably by the introduction of a filler

between the outside and the inside layer of
a stud wall. This may be of advantage for
lighter partitions, but for heavier construc-
tion an empty air space is acoustically often
the best insulator. This is particularly true
if the filler is solid so that it will pack
down and act as a tie between the two
surfaces.

In general, for heavy construction, a
double wall provides the most effective
sound insulation. In the building under dis-
cussion, it was desired to construct four
stages under a common roof, each stage
being 60 feet wide and 100 feet long. It
was also required that it be possible to
carry on normal stage activities in any one

FIG. 7.

of the stages without disturbing those in
another stage. This required that the parti-
tions between the stages be made of a
double wall construction, each wall resting
on its own foundation.

Sound transmission loss tests conducted
of the walls between stages showed a loss
of 48 db at 100 cycles, and 59 db at 300
cycles. Above 300 cycles the transmission
loss was in excess of 59 db and could no
longer be measured with the equipment
available for the purpose.

Sound transmission loss tests conducted
on the outside walls of the stages showed a
loss of 30 db at 100 cycles, and 55 db at
1000 cycles.
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FIG. 1 (left). Power crews connect power to the
WCBI transmitter building preparatory to installa-
tion of the “all RCA" installation of radio and TV
for WCBIL. The new site is four miles northeast
of center of Columbus, on Highway 12.

FIG. 2. The just-completed WCBI iransmitter building, 32 by 32 feet, is shown in this view. Made of all concrete, and designed for
future expansion on the 90 acre WCBI “Antenna Farm,” the building features steel casement windows, glass wool insullation,
ventilated ceiling loft, a flat-top roof and plenty of parking space., The deep well and pump house is shown at the rear of building.
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FIG. 3. Byron Fincher (left) sales representative of
Radio Corporation of America, Dallas, Texas; Bob
McRaney, general manager of the Mid-South Net-
work and WCBI, and (standing), Dana Pratt, field
sales manager for Radio Corporation of America,
Camden, N. I., as contracts were signed for RCA
transmitting equipment to be installed by WCBI
enabling a switch from 1340 KC to 550 KC and an
increase in power to 1,000 waits.
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Back in 1939, a young man with plans
and ambition visioned a radio station for
his Community. The young man was
Birney Imes, Jr., son of the illustrious
and dynamic Editor and Publisher of the
Commercial Dispatch, Birney Imes, Sr.
The community was Columbus, Missis-
sippi. Columbus was the trade center for
Northeast Mississippi and was destined to
continue its economical and industrial
growth, thus young Imes turned to radio
as a new medium of expression and adver-
tising for his Community. After consulting
with representatives of RCA, complete
station equipment was purchased, includ-
ing one of the first 250-K RCA Transmit-
ters, RCA monitoring equipment and a
complete studio layout of console, turn-

By BOB McRANEY

General Manager

tables, microphones, remote equipment and
associated items. WCBI went on the air
in October, 1940, operating full time with
250 watts on a local channel of 1340 KC.
The station was an immediate hit with the
people of the area. Uncle Sam called and
Lieutenant Birney Imes, Jr. went to war
as an officer in the local unit of the Na-
tional Guard.

In December of 1940 Bob McRaney, a
native Mississippian who had seen service
with WSGN in Birmingham, Ala. and had
assisted in the opening and operation of
radio stations in Hattiesburg, Laurel, Miss.
and Monroe, La. arrived in Columbus to
assume the post of General Manager of
WCBI. Came the war and its resultant
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freeze on construction of radio stations and
the curtailment of vital materials. WCBI
served its Community with distinction
during the war, winning many citations for
its War Bond Drives, Recruiting activities
and Community service.

Rapid growth of the Community and a
desire to better serve the Community and
the expanding trade area prompted Imes
and McRaney to begin plans for expan-
sion. Several additional local stations had
been built by the pair in Mississippi and
WCBI became the headquarters for The
Mid South Network, with five additional
stations scattered over Mississippi.

Plans began for seeking the best possible
frequency and the maximum power for

| CARPORT

FIG. 4. WCBI, Columbus, Mississippi, Radio-TV Transmitter plant. Building is 32 by 32 feet—all concrete consiruction, as shown pictorially in Fig. 2.

29



i &

FIG. 6. Shown in front of the BTA-IM and
the phosing cabinet, is Tom McFerrin, chief
engineer of WCBI, who supervised the
complete installation of the new kilowatt
plant. The two cabinets will be framed
with moulding around the edge of the
opening to form a perfect installation from
standpoint of convenience and appearance.

FIG. 7. Tom McFerrin, chief engineer
for WCBI and The Mid-South Network,
inspects the phasing gear before sliding
phasing cabinet into position beside the
BTA-1IM 1 kilowatt transmitter at the
WCBI transmitter.

FIG. 8. Creosote-treated raceway from the WCBI trans-
mitter house to tower #3 shown in this view carries the
transmission line, power cable, supervisory wires, sampling
lines and communication wires between the towers and
the transmitter house.

FIG. 5. Last section of the 325-foot Andrews tower is hoisted to the top of
the tower. Tower crews erected the four towers in four days. Entire tower
and ground system contract was handled by RCA, through Andrews Tower
Company of Fort Worth, Texas.




WCBI. Engineering studies produced in-
formation that 550 KC, a favorable re-
gional frequency would work in Columbus,
provided a directional antenna system was
employed. On August 17, 1953, an Appli-
cation was filed with the FCC, requesting
permission to change frequency of WCBI
from 1340 KC to 550 KC, and increase
power from 250 watts unlimited to 1,000
watts davtime and 500 watts nighttime,
utilizing a directional antenna array day
and night. On September 29, 1954, the
FCC made final a grant of the applica-
tion. Then followed rush orders for equip-
ment, signing of leases for land, which had
previously been selected as the transmitter
and tower site. RCA representatives came
to Columbus to assist with the planning of
the equipment and to assist with engineer-
ing and installation problems. A contract
was signed with Byron Fincher, RCA
Representative of the Dallas office and
Dana Pratt, Broadcast Field Sales of
Camden, N. J. office of RCA for a com-
plete “RCA all the way” installation.
Equipment ordered included the RCA
ETA-1M transmitter, phasing equipment
for the four tower directional arrav, four
Andrews towers, 325 feet above ground,

transmission line, line termination equip-
ment, phase monitor, RCA BW-11A Fre-
quency Monitor, BA-6A Limiting Ampli-
fier, RCA BQ-1A Turntable and ampli-
fier, dehydrating equipment, ring-typs
lighting transformers, sampling coils, iso-
lation coils and all associated equipment.
Construction started within a matter of
days and a 32 x 32 foot all concrete build-
ing was erected on the ninetv acre trans-
mitter site. Raceways with metal lined
ducts were set in the concrete floor. The
control room was sound proofed and pro-
visions were made to include additional
space for the new WCBI-TV transmitter.
A deep well was drilled, the area land-
scaped, a driveway built to the building
and the towers and ground system in-
stalled within thirty days.

Equipment arrived on schedule and in-
stallation was made rapidly. All work at
the transmitter was under the supervision
of Thomas McFerrin, veteran Chief Engi-
neer of WCBI and The Mid South Net-
work. Tests were scheduled for early 1955
with on the air date expected to be approx-
imately February 15, 1955.

Latest engineering studies indicated that

the new signal radiated from the new
plant would give WCBI a coverage of
an area encompassing over 6,000 square
miles, in which there are sixty important
towns and trade areas. This represents
an increase of 1084.3% in area to be
served. Population to be served within the
coverage area of the new WCBI transmit-
ting plant is now increased by 429.6%.
A large segment of both Mississippi and
Alabama will receive service from the new
transmitter. WCBI will operate full time
and features a strong lineup of local fea-
tures, local news and sports and special
events. WCBI also operates as a fulltime
Mutual Network affiliate.

Further expansion of WCBI includes the
installation of WCBI-TV, on VHF Chan-
nel 4, which will be a part of the new
transmitting plant. WCBI recently pur-
chased an RCA TT-5A Television trans-
mitter and associated equipment and ex-
pects to erect a 500 foot tower adjacent
to the transmitter building and commence
television transmission from the WCBI
“Antenna  Farm” earlv next Summer.
WCBI-TV expects to operate with both
NBC and CBS networks.

FIG. 9. Aerial view of the 90 acre WCBI “Antenna Farm,” located about five miles from Columbus, Mississippi, on Htghway 12. The four 325-foot towers
form a parallelogram. The ground radials reach to a point 450 feet from the base of each tower. Over 10,000 pounds of copper wire was buried in the
ground. The {ransmitler building is shown to the right. The new WCBILTV tower, 500 feet above the ground, will be located near the transmitter building.




HOW TO MAKE

AN ““ILLUMINANT (' GREY SCALE MONITOR

Description Of Unit Used By NBC In Standardizing
Of Color Monitors And Color Receivers

The Adjustment

by
E. P. BERTERO

Engineering Development Group
National Broadcasting Company

Introduction

The proper adjustment of the color mon-
itors and color receivers in a TV station is
necessary if continued transmission of good
color pictures is to be achieved. One of the
most important requirements of the adjust-
ment is to make all the monitors and re-
ceivers in the plant “look alike.” The “Illu-
minant C” Grey Scale, the construction and
use of which is described in this article, is
very helpful in standardizing monitor and
receiver adjustment.

Color Monitors and Color Receivers

A color receiver or color monitor can,
with the aid of test signals and an oscillo-
scope, be completely aligned except for one
adjustment. The adjustment for which
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complete instrumentation has yet to be
developed is the adjustment for “white.”
In present day color receivers and moni-
tors a total of 7 controls must be adjusted
to realize the complete adjustment for white
(or more precisely the achromatic repro-
duction of luminance information at the
proper color temperature). The controls are
ad'usted to realize not only the proper
“white” or color temperature, but also at
the minimum and maximum brightness the
set is to be operated. In our operational ex-
perience at NBC we have learned that when
two or more monitors are viewed simul-
taneously either adjacent to each other, or
one at the receiving location and one at
the sending location, it is of utmost impor-
tance that the monitors be adjusted in
identical fashion, both in color temperature
and in maximum and minimum brightness.
Needless to say there is urgent need for
some form of instrumentation to make all
the color monitors in the plant look alike
and look the same from day to day.

Instrumentation

To date, there have been two avenues
of approach in developing operational type
instrumentation for setting up color moni-
tors to the proper color temperature and
brightness. One approach has been to set
up the monitor by a visual method. The
second approach has been to use photocells.
We at NBC have tried both forms of in-
strumentation. The pros and cons of each
method are lengthy and will not be dealt
with at this time. It will suffice to say that
neither approach proved to be operationally
successful.

Since our formal approach to the prob-
lem appeared fruitless we next felt that an
interim solution should be sought since
such a solution would be better than no
solution. It was on this basis that the
“Illuminant C” Grey Scale was developed.
It was reasoned that although operational
instrumentation independent of human vi-
sion had not been developed, the human

FIG. 1. The "Iluminant
C” Grey Scale Monitor
used by NBC engineers is
housed in a small alumi-
num box which can be
placed on or near a color
monitor or color receiver
while adjusting for proper
setting of “white’’. Stand-
ardization of color pictures
is greatly improved by
using the monitor as «
comparison standard.




FIG. 2. The grey scale monitor consists essen-
tially of a fluorescent light source modified by a
filter and diffusing material. Interior view is
shown here. Construclion details are given in text.

eye is the final judge of acceptable color
pictures. The average observer has, how-
ever, very poor color memory. It was felt
that if a source of light of the proper color
temperature were located adjacent to the
monitor it would afford a reference to
which the monitor was to be adjusted. At
this point the Colorimetrist will point out
such factors as anomolous color vision
among individuals, adaptability, environ-
ment, etc., all arguments which are not
in favor of the use of the “Illuminant C”
Grey Scale. Our experience indicates how-
ever, that when monitors were set up
using the “Illuminant C” Grey Scale as a
reference we obtained a factor of repro-
ducibility of results from day to day which
heretofore could not be realized. It has
been found that this factor of reproducibil-
ity of results is far more important than
it is to get a perfect “Illuminant C.”

What Is “IHuminant C”’

“Illuminant C” is one of those illumi-
nants arbitrarily standardized in the Science
of Colorimetry. Classically it is defined as
the quality of light omitted by a black body
at 6740° Kelvin. It is defined as a certain
energy distribution in the visible spectrum.
In practice, a source “C” is representative
of average daylight such as that from a
completely overcast sky.

Historically it was NTSC that specified
that the “Chrominance signal is so propor-
tioned that it vanishes for the chroma-
ticity of CIE Illuminant C (x = 0.310,
y = 0.316).” This Specification implied
that luminance information be reproduced
on a color receiver or monitor as “Illumi-
nant C.” The choice of “Illuminant C” was
determined by two factors:

1. Compatability—A color receiver re-
ceiving black and white pictures is to
look like a black and white receiver
(high color temperature).

2. Color picture brightness—With a
given red phosphor limitation, an ap-
parently brighter picture is obtained
when the tricolor tube is balanced for
“INuminant C” than if it were bal-
anced to a lower color temperature,

The FCC in adapting NTSC signal
specification did not, of course, define re-
ceiver performance. The FCC did promul-
gate rules governing signals radiated by a
transmitter. In “Rules Governing Color

Television Transmission” Section 3.681
(V) reads as follows: “The radiated chro-
minance subcarrier shall vanish on the ref-
erence white of the scene” (see footnote).
The footnote at the bottom of the page
reads “The numerical values of the signal
specification assume that this condition
will be reproduced as CIE Illuminant C
(x = 0.310, y = 0.316).”

Construction of “llluminant C”’
Grey Scale:

The “Illuminant C” Grey Scale consists
of a source of light suitably modified in
spectral distribution by a filter and diffus-
ing material. It is a metameric match to a
standard source of “Illuminant C.” The
accuracy to which the secondary source
of “Illuminant C” matches the standard
source is inherently high simply because
of the color comparator method used and
the agreement of multiple observer tests.
For those concerned our standard source of
illuminant was obtained by the Davis Gib-
son method as outlined by Arthur C. Hardy
in the “Handbook of Colorimetry.”

The drawings and photographs (Fig.
1-4) indicate the construction detail of the

“INluminant C” Grey Scale. The complete
unit is 12”7 wide, 4" high and 7 deep. It
weighs 4 pounds, 7 ounces. A light from a
daylight fluorescent lamp is attenuated by
a perforated metal screen. The light is then
modified in the visible spectrum by an
Eastman Kodak 78C Wratten Filter and
by two spaced pieces of diffusing plexiglass.

The highly diffused source of “Illumi-
nant C” thus provides the rear illumination
for the Grey Scale consisting of a clear
area and three pieces of neutral density
gelatin filters. The Grey Scale was arbi-
trarily chosen to be 0, .2, .5 and 1.3 density
steps. The scale can be considered to be
linear transmission grey scale. The actual
type of scale and the number of steps is
not of prime importance in this application
since it is not to be used for photometric
or sensitometric purposes. The choice of
wratten was made to provide a contrast
range of 20 to 1, the present limitation of
the practical contrast range of the tricolor
tube under average viewing conditions.

The second valuable reference afforded
by the “Illuminant C” Grey Scale is a
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FIG. 3. Assembly of the “Illuminant C Grey Scale Monitor is shown in this drawing. Numbers in circles refer to detail drawings cn opposite page.

brightness reference. The first step (O den-
sity) has been adjusted to be 15-foot
lamberts. The brightness adjustment is
made by judiciously choosing the proper
ratio of holes to metal per unit of area of
the attentuator mentioned and by rela-
tively small position adjustments of fluor-
escent light fixture. The fluorescent lamps
are aged for 100 hours to reach stabilized
light output. The lamp is rated for 7500
hours. The figure of 15-foot lambearts was
reached by averaging the brightness read-
ings of white of color bars periodically
over a period of a month on our 16-inch re-
ceivers. The meter used to make brightness
readings is the Photo Research Spectra
Brightness Spot Meter. :
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Use of “llluminant C’ Grey Scale

It is intended that the grey scale be
turned on and placed on top of the re-
ceiver or monitor to be adjusted. It is
assumed that the receiver or monitor has
been previously adjusted as per instruction
manual. Experience has proved that color
bars with T and Q turned off at the color-
plexer or a step generator provide the best
signals to adjust for white. A monochrome
feed can also be used if suggested test sig-
nals are not available. The procedure is
then followed as per receiver instruction
book using the Grey Scale to provide a
reference for maximum and minimum
brightness steps of proper color tempera-
ture. The two other steps of the Grey Scale

provide intermediate values of grey to assist
the observer in adjusting for a complete
achromatic rendition of the receiver.

Maintenance and Calibration

The “Illuminant C” Grey Scale requires
practically no maintenance. Like any other
light source it should be inspected occa-
sionally and cleared of any accumulation
of dust on the grey scale, diffusing material
and lamp fixture. Since the light emitted by
all sources of illumination is reduced with
usage, it is recommended that the first step
of the scale (clear area) be occasionally
checked for proper intensity. Initially each
unit is adjusted to read 15-foot lamberts
using a “Spot Brightness Meter.” Where
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FIG. 4. Mechanical details of parts which make up the “Illluminant C” Grey Scale Monitor. Note that sccle is not

this meter is not available equivalent rela-
tive readings for other more commonly used
meters are:

G. E. Exposure meter—1 on low scale
Weston Master II meter—3.2 on low
scale

In each instance the sensitive portion of
the meter is held against the first step
(maximum transmission) of the grey scale
to measure light intensity. Should it be
found that the intensity is low locating the
lamp fixture closer to the attenuator screen
should provide the necessary illumination.
Should the intensity still be insufficient
then change the lamp.

Conclusion

In the short time that the “Illuminant
C” Grey Scale has been used in our color
operation, it has proven to be a useful tool
in realizing a uniformity of results in moni-
tor adjustment not obtainable in the past.
It is hoped that the unit is only an interim
solution to the problem. Ideally we seek in-
strumentation that requires the operator to
make adjustment by meter readings only,
rather than to make ad ustments governed
by the operators color judgment. However,
in the meantime, the “Illuminant C” Grey
Scale has been very helpful in our opera-
tion and it is likely that other broadcasters
will find it equally useful.
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PARTS LIST
luminant “C"” Grey Scale Monitor

Flex:-Mount Al. Case 12 x 7 x 4
ICA 29446

Pieces Plexi-Glass #2333-150 117 x 3% x Vs
ND Filters 3 x 3 Gelatin (.2, .5, 1. - .3)
Pieces Waterwhite Glass 11 x 3

Piece Perforated Metal—39% open area

8 Watt Fluorescent Fixture, Daylight Bulb
(cutoff starter and mount underneath)

78C Gelatin Filter 1178 x 378

Phosphor Bronze Clips

Spade Lugs

6-foot Line Cord

Rubber Feet Walsco #3360-2

Line Cord Switch Hubbell—5 amp—250V
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PROGRESS REPORT ON COLOR TELEVISION

Watts Talks About Color Plans; Tube Division Shows New
Facilities For Production of 21-inch Color Kinescope;
RCA Victor TV Divisicn Announces New Color Receivers

EDITOR’'S NOTE: On April 12th the RCA
Tube Division invited the press to its Lancaster
Plant to see the greatly increased color tube
production facilities now being installed and to
hear a progress report on tube manufacturing
techniques. In welcoming the wvisitors, W. W.
Watts, Executive Vice President, Electronic
Products, Radio Corporation of America, gave
them a brief réswmné of the color situation which
we feel sure will be of unusual interest to tele-
vision broadcasters. For this reason we are de-
forting from our usual practice and printing
Mr. Watts’ talk, in full, belowe.

Following Mr. Watls, on the April 12th pro-
gram, Mr. C. Price Smith, Manager of Color
Kinescope Engineering for the RCA Tube De-
partuient, described the technical manufactiuring
and performance features of the RCA 21AXP22
Color Kinescope. Because of the great impor-
tance of this tube to the whole color television
program we are reproducing on following pages
most of Mr. Smith’s talk, together with photo-
graphs of color kinescope production made in
the Lancaster Plant. We believe that most
BROADCAST NEWS readers will find both
of these talks of great interest.

On May 4th the RCA Victor Division an-
nownced fwo cntirely new color receivers. Pic-
tures of these, with preliminary information, arc
shown on Pg. 42.

by W. WALTER WATTS

Executive Vice President
Electronic Products
Radio Corporation of America

All of us are deeply grateful to you for
taking the time to come here to listen to
our progress report on color television. We
feel sure that what you see and hear at
Lancaster today will be regarded in the
future as one of the most important mile-
posts in the transition of color from the
introductory stage to its broad adoption by
the electronics industry for mass produc-
tion.

As you all know, several organizations
have been inventing, testing, announcing,
and promoting their answer to the color
television picture tube problem. The goal,
of course, has been a color tube so good, so
simple and so adaptable to manufacturing
that these organizations would be willing to
risk the millions of dollars necessary to put
it into mass production.

RCA has that color tube. And RCA has
the courage and the confidence to take the
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financial risk. This is no mere statement of
what we propose to do at some vague date
in the future. Here, today, we will give you
concrete evidence of our commitments and
action to bring color TV to the mass
market.

Stories have been published in the past
to the effect that our early steps and those
of others left much to be desired. The
stories were right—but we had to go
through those steps to learn the answer.
We have the answer today—RCA’s color
tube has been tested and proved through
substantial factory production; it has
proved itself on the receiver production
line; and it has stood the test of nation-
wide introduction to the public.

With that proof behind us, we have com-
plete confidence in our future program. We
are sure that the RCA 21-inch Round
Metal Color Tube will be the practical
answer to low cost color TV. New space to
be provided by the buildings under con-
struction here at Lancaster is to be used
for color tube production. From the 50,000
square feet used here last year for color
tube production, we have expanded to
132,000 square feet, plus supporting area
for offices and storage.

We are building for ourselves, and have
ordered from others, millions of dollars
worth of machinery to mechanize and speed
up our production. Much of this you can
see in our factory today.

To date, we have built a substantial
quantity of color tubes of the 21-inch de-
sign. Our program calls for rapid build-up
of the monthly production rate. Much has
been written about shrinkage or scrap—
the number of tubes that you must discard
out of each production run. I can tell you
that we have sharply reduced the shrinkage
rate, and expect soon to be approaching
the same rate we have achieved in black-
and-white tube production.

Let’s look back a moment. The year
1954 saw us bring this tube to reality. We
announced its design in July—promised to
demonstrate it in September, which we did

—and made initial deliveries of both tubes
and sets before the end of the year. In
January, our experience was so good—and
our confidence in the future so great—that
we reduced the price of the tube from $175
to $100 to set makers.

We now believe we can meet reasonable
demand for color tubes—and can accelerate
our program to keep pace with the set
makers. We believe that a number of other
tube makers now share our confidence and
will produce this type of tube as a demand
develops.

As you know, the RCA Victor Television
Division produced a limited quantity of
receivers from December through Febru-
ary. An announcement regarding the pro-
duction of RCA’s new simplified color set
was made on May 4 (see Pg. 43). The pro-
duction of this new color receiver will be
geared to public demand.

As for programming, there will be an ex-
pansion of NBC’s color presentations about
which you have enthused during the past
and current season. Let’s talk for a mo-
ment about color programming. There is so
much excitement about color, and it gets
so much publicity, that color programs
automatically attract more viewers and are
more talked about than most shows.

For instance, fourteen of the first twenty-
two NBC Spectaculars have been in the
magic top 15, and the average audience
for all Spectaculars shown thus far exceeds
35,000,000 people per show. The high pub-
lic interest that NBC has set out to create
in color is evident from a mere recital of
some of the show titles: “Lady in the
Dark,” “State of the Union,” “Babes in
Toyland,” “Yellowjack,” “The Women,”
“Follies of Suzy,” “Naughty Marietta,”
and the outstanding one of all, “Peter Pan”
with Mary Martin.

Virtually every nighttime program on
the NBC network has been done at least
once in color, not only for experiment’s
sake, but also to encourage sponsors of
regularly scheduled programs to move into
color. The Ford Theatre already has spon-
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FIG. 1. The RCA 2l-inch color television picture iube, left, is shown here in comparison with the 15-inch color tube with which RCA launched commercial

production of color TV in March 1954. The 2l-inch color tube utilizes the same operating principles as those of the previous RCA color kinescopes. It is

a shadow-mask design employing a three-beam gun. An important feature is the thermally compensated formed shadow mask. It has a deflection angle

of 70 degrees which permits an increased picture area with short tube length. In addition, it uses phosphors on the faceplate of the tube, a metal
envelope, and a short electromagnetically converged gun.

sored color shows on a weekly basis. And
we expect more sponsors to take similar
action this fall, both on a weekly basis and
on an occasional basis. We believe that
many of the half-hour film shows will be
the first to make the transition. Worthing-
ton Miner has, in experimental stages, a
new color series to be called “Frontier.”

Looking ahead more widely to next fall,
NBC expects to do in color, segments of
“Today” and “Home.” Similarly, it will
colorcast portions of “Tonight,” starring
Steve Allen.

On Sundays, NBC will have two color
series, one in the afternoon, the other at
night. The earlier will be the great new
Maurice Evans dramatic series, from 4 to
5:30 p.m. The evening show will be a series
of variety spectaculars, from 7:30 to 9:00.

On Saturday nights, NBC will continue
Max Liebman’s series of Spectaculars—
musicals by such composers as Richard
Rodgers, Jerome Kern, Victor Herbert, Sig-
mund Romberg, Rudolf Friml, Vincent
Youmans, Cole Porter and George Gersh-
win,

On Monday nights, the Producers Show-
case will continue in full color with such
plays as Arthur Koestler’s “Darkness at
Noon” and Robert Sherwood’s “Petrified
Forest,” the latter starring Humphrey
Bogart, Henry Fonda and Lauren Bacall.

In the sports field, NBC plans to inject
some exciting new uses of color and, to
complement the mock Army battle of last
spring at Fort Meade, NBC hopes to work
with another of the armed services in de-
veloping another big color program linked
to the nation’s defense activities.

Those are the plans so far, and the
Fall color schedule is not yet completely
planned. We know that other color pro-
gramming opportunities will occur, and
that the season will create high excitement
in color programs.

Thus, it becomes evident that there is a
strong supporting program to move color
television forward as rapidly as possible.
But nowhere is RCA’s determination more
evident than it is here at Lancaster. We
have brought all the set makers here—all of
the tube makers have been here—to absorb
our enthusiasm, our confidence and our suc-
cess. Because reactions of those who have
heard and seen our story confirm the sound-
ness of our program, we felt that we could
invite the press to see for themselves that
the key element in color TV—the picture
tube—is “off the ground.”
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FIG. 2. RCA 2l.inch round metal color television picture tube in production at the RCA Tube Division plant in Lancaster, Pennsylvania. Operator at

right is directing an ultraviolet source on the faceplate of a color kinescope to “excite’” color phosphors for examination of the screen. At left, another

operator inspects the tube’s shadow mask which contains more than a third of a million accurately-positioned holes. The mask is made of cupro nickel,

.0075 inches thick. Holes are accurately etched from both sides of the sheet to produce sharply defined holes of approximately 10 mils diameter.
The mask is drawn to spherical shape, plated and blackened, and mounted on a stabilized ring of cold rolled steel.

PRODUCTION OF RCA 21AXP22 COLOR KINESCOPES

Fig. 3
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