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In the show...

without stealing the act

RCA’s new ribbon-pressure “STA‘QM AKE-R” %

‘SO SLIM YOU MUST LOOK sharply

to see it . . . so skillfully styled its
shape and coloring fade right into
the scene . . . this tubular micro-

phone has won the favor of enter-
tainers and announcers wherever it
has been shown.

Designed by RCA Laboratories
after more than three years of pains-
taking research, the STARMAKER
meets the long need of broadcasting,
television, and show business for a
high-fidelity microphone that—will
not hide the features of performers—
is easier to handle—and yet retains
all the high-quality features of RCA
Professional microphones. Pick-up is
non-directional. Frequency response
is uniform, 50 to 15,000 cps.

Here is a “carry-around’” micro-
phone free from wind blast and air
rumble. It contains no tubes, no con-
densers, no high-impedance circuits,
no special amplifiers, or power sup-
plies—is virtually impervious to me-
chanical shock.

The STARMAKER fits any standard
microphone stand . . . and can be
substituted for any professional high-
quality RCA microphone. No extra
attachments needed!

For price and delivery, call your
RCA Broadcast Sales Engineer. Or
write Dept. 7K, RCA Engineering
Products, Camden, N. J.

*Selected from entries submitted by Broad-
cast Stations in national contest.”

AUDIO BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERIMNG PRODUCTS DEPARTMENTYT, CAMDEN. N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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IT’S SMALL. Diameter of body is only 14 inches. Diameter
of pick-up poinrt is only % inch!
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OUR COVER for this issue is designed to illus-
trate a new and important trend in TV system
design; namely, the use of remotely-controlied re-
lays in video switching circuits. The background
picture shows part of a bank of video relays, while
the inset picture shows the master control position
from which these d-¢ operated relays are push-
button controlled. These illustrations are repro-
duced from Kodachromes made at WOR-TV by
our staff photographer, Rod Allen.

VIDEO SWITCHING RELAYS of the type shown
in the illustration on the cover were first described
in an article by W. E. Tucker and C. E. Monroe,
of our Television Terminal Engineering Group
in the March-April 1950 issue (Vol. No. 58) of
Broancasr News. Previous to this time practically
all video switching was accomplished by means of
mechanically-operated push switches located di-
rectly in the video lines. Such an arrangement was
(and still is, for that matter) fairly satisfactory
when not more than six input and two output posi-
tions are involved. However, for more complex in-
stallations the size of the control position becomes
unwieldy—mainly due Lo all the coax connections
wlhich must be brought up to the mechanically-
operated switches.

The use of relay-operated video switches over-
comes these limitations. Such switches may be lo-
cated at whatever point is best from the viewpoint
of the video circuit installation—and their opera-
tion controlled by simple d-c lines from whatever
point (such as the director’s console) that is
most conveunient from the production viewpoint.
Even more important, they may, if desired, be con-
trolled from more than one point—thereby mak-
ing possible such features as “preset” operation,
interlocked audio and video switching, multiple
control room operation of the same cameras, elc.

It is interesting to note that the relation of
mechanically-operated to relay-operated switching
in video systems is znalogous to the situation with
respect Lo audio system installations. In audio we
have learned, over the years, that mechanically-
interlocked switching, such as used in most audio
“consolettes”, is satisfactory for most small and
some medium-sized installations—but that for
larger independent stations, and most network
originating slations, a more flexible relay-operated
system is necessary. The evolvement of TV station
design is obviously tending in the same direction.

The reason we bring all this up now is not only
to emphasize this important trend, but also because
the WOR-TV installation, featured in this issue,
is the first large-scale operation of the relay-oper-
ated type which we have presented in Broapcast
News. In the article which begins on Page 46
the facilities of WOR-TV are described at some
length—particularly the flexibility of the installa-
tion. A number of the facilities combinations
which this flexibility makes possible are also de-
scribed—somewhat more briefly. The assumption is
made that the reader is fairly familiar with the
idea of the remote-controlled relay type operation.
Since this may not always be the case, we suggest
that those wishing to study the WOR-TV opera-
tions in detail may benefit by going back and read-
ing the Tucker-Monroe article referred to above.

WOR-TV INSTALLATION described in the article

beginning on Page 46 is notable not only because
it 1s the first large-scale relay-operated installation
(see above), but also in several other respects. One
of these is that from the equipment viewpoint it
is probably the largest independent station installa-
tion made to date. Another is the fact that all cam-
era control unils are grouped together at a central
location—rather than being scattered in individual
control rooms. Still a third—and particularly in-
teresting to us—is the fact that much of this in-
stallation was planned by Newland Smith, formerly
lead of our TV Systems Engineering Group.
“Smitty” is mighty proud of WOR-TV—and so
are we. Partly because of this pride—and partly
because it has so many interesting features—we’ve
given WOR-TV a preponderant amount of space.
If it slightly overbalances this issue, we hope you’ll
forgive us.
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The Famous
LC-1A Speaker

A mong the great achievements of the RCA
Princeton Laboratories is the development
of the most advanced speaker in the world
—the RCA Duo-Cone, Type LC-1A.

Expressly designed to give sound its true
translation, this professional speaker is
matched by no other high-quality sound
reproducer.

Unique duo-cone design (originated by
Dr. H. F. Olson of RCA Princeton Labs)
provides a smooth response from 50 to
15,000 cycles— with no resonant peaks,
harmonics, or transient distortion. Full
power is radiated over 120-degrees at 15,000
cycles—makes it possible to enjoy high-
fidelity sound any place in the room!
Smooth crossover response around 2000
cycles eliminates all undesirable interfer-
ence between the high-frequency unit and
the low-frequency unit. Controllable “roll-
off” at 5 and 10 kc...when used with the
MI-11707 filter.. . restricts the h-f distortion
and surface noises present in many record-
ings.

Today, more than 3000 of these speakers
are serving in station control rooms, listen-
ing rooms, auditioning booths, lobbies,
clients’ offices, and private homes.

For more information, mail the coupon.
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RCA Picture
Monitor, TM-5A.
Provides complete
supervision of
composite picture

12 in New York, 8 in Phila-
delphia, 1 in Detroit, 3 in

Baltimore, 4 in Boston, 5
Il signals avevey  in Chicago, 1 in Buffalo,
7 transmission. 6 in Washington, 2 in
Albany, 1 in Toledo, 1 in Milwaukee.

And the Bell System is moving right ahead. By the
end of 1950, network routes will include 15,000 TV-
c!‘harmel miles—reach more than 40 cities—provide
TV program facilities to areas with populations add-
ing up to 57,000,000 people!

RCA takes pride in supplying many of the picture

~use 44 RCA Picture Monifors/

monitors for this vast network of coaxial lines and
radio relays—the system that makes network tele-
vision practicable.
When yox get ready to expand your operations, look
to RCA for everything in the “‘specs” —complete sta-
tion studios, fully-equipped transmitter rooms, film
projector rooms, all field equipment gear, entire con-
trol rooms, “tailored” antenna systems.

Your RCA Broadcast Sales Engineer is at your serv-
ice. Call him. Or write Dept. 19-IA, RCA Engineering
Products, Camden, New Jersey.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal



ON THE AIR LONGER than any other TV station
in the New York metropolitan area, this key network sta-
tion of the National Broadcasting Company is setting a
record for on-air time—with more than 312 hours of local
and network transmission a month to a potential audience

of 1%5 million families.

Well-known in the business for its high-quality pro-
gramming . .. and technical excellence of operation ... we
are proud that WINBT is supported by RCA television

equipment throughout the station!

For instance, a complete transmitter room—with all
associated equipment. Everything in field equipment—in-
cluding microwave relays. Film projection equipment. Re-
mote video relay switching. Studio control room equipment.
Control consoles, amplifiers, projection changeovers, syn-

chronizing generators, power supplies, etc.

When you face up to the job of planning your TV
station . . . or add on facilities to your operations . . . select

the same equipment the key network stations use. Go RCA!

Your RCA Television Equipment Sales Engineer is at

your service.,

From camera lens to antenna—everything in WNBT is RCA! »
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WBSM, WBSM-FM {ransmitter-studio building and antenna tower. The tower is some 200 feet behind the building (See opposite page.)




Air view of Pope’s Island and part
of New Bedford. The WBSM trans-
mitter building and antenna (left
center) are entirely surrounded by
the scalt water of Buzzards Bay.

by OTTO F. A.

”

It’s beautiful and so pleasant and roomy,
but I never expected to find so much in a
building this size.” This statement by the
majority of the WBSM visitors describes
what the author and the Bay State Broad-
casting Company were trying to accom-
plish when the plans for WBSM were
being formulated. The operation was ini-
tiated by WBSM-FM with effective radi-
ated power of 20,000 watts on February
22, 1949, and was followed in July by
WBSM, which operates on 1230 kc., 100
watts, unlimited.

Both stations operate full-time in a
combined studio and transmitter building

WBSM, WBSM-FM

located on Pope’s Island, in New Bedford,
Mass. This island, surrounded by salt
water, is strategically located one-quarter
mile east of the business center and linked
to it by a four-lane highway which crosses
the island and continues to Fairhaven, a
suburban area of great importance to the
New Bedford market. The station is very
satisfactorily serviced by surface trans-
portation, and large parking facilities are
available for the staff, talent, or visitors,
hence eliminating one of the major prob-
lems confronting an operation in the cen-
ter of the city.

NEW BEDFORD
MASSACHUSETTS

ARNOLD, Manager and Technical Director

As an independent station with em-
phasis on local programming, and eighteen
hours of programs to prepare and produce
daily, it was obvious that efficiency of
operation was of prime importance rather
than false economy in design of the plant.
It was decided that the wisest course
would be to satisfy every reasonable need
for space and arrive at the optimum design.

Once the space requirements were estab-
lished, there remained the task of produc-
ing a functional layout. A preliminary floor
plan was drawn and subjected to the crit-
icism of other station operators and the

9



RCA Functional Design Section, which
produced many excellent suggestions. The
floor plan was then given to the archi-
tects for the preparation of the detailed
drawings.

Every effort was made in arriving at the
detailed plans to keep the building com-
pletely functional and eliminate unneces-
sary “ginger.” The floor plan demonstrates
the results. The building was designed in
sections for each department, with the sec-
tions placed in the order of work flow
through the building. A client or visitor
entering the building can be handled with-
out causing distraction to the operating
staff, whose efforts are mainly confined to
the rear of the building. All talent and
audience groups are confined to the lobby
area or studios.

The program department is located in
the rear-left section of the building. The
music library is the center of the program
departments’ activities and all programs
are prepared here. This room is provided
with a table at which the scripts are pre-
pared. The entire window wall is also used
as a preparation area and provided with
facilities for monitoring all types of records
and transcriptions. Most of the remainder
of the wall space, from floor to ceiling, is
devoted to record storage. The programs,
once prepared, are placed in racks with
scripts and taken to the control room as a
unit, providing the control engineer with
all the material that he will need to air
the show.

The control engineer is located in the
center of the entire engineering section of

the building and has complete visibility
throughout his area. The three studios are
placed before him. All audio and monitor-
ing equipment is on his left, the power-
distribution panel and tower-light monitor
on his right, and the two transmitters to
his rear.

The right-rear corner of the building
contains the shop, and provides complete
facilities for the maintenance of the tech-
nical equipment and the building. It is
provided with a loading platform for re-
ceiving and handling various shipments.

Adjacent to the business section and the
program section is a lounge which con-
tains a completely enclosed kitchen unit
including a sink, stove, refrigerator and
storage space for dishes and canned foods.
This room has represented a great con-
venience to the entire staff and has re-
ceived great use.

The entire building is air-conditioned
year-round with the exception of the trans-
mitter room. The building is divided into
three zones which are separately con-
trolled: the office section, the technical
section less Studio A, and Studio A. This
became necessary because of the weather
exposure of the office section, and the large
variation in the number of people using
Studio A. '

Three air-conditioning machines totalling
eleven tons of refrigeration are required
and are located in the Air-Conditioning
and Heating Room at the rear center of
the building. This room also contains a
small furnace, a plenum chamber, two
large recirculating fans, dehydrating equip-
ment for the transmission lines, and the
M transmitter blower and high-voltage
transformer. The ftwo recirculating fans
are used to remove heat from the trans-
mitter room, which is exhausted in the
summer and used to heat the entire build-

WBSM siudio conirol room and transmitter
room as viewed from studio A. Visible in
the transmitter room is the RCA 10 KW
FM transmitter, left, and RCA 250-watt AM
transmitter, right. The audio racks cre flugh-
mounted in the wall, facing the operato:.

View behind the transmitters showing the
AM and FM coaxial lines. In series with
ﬂ the FM line is the FM line monitor and
ite hoarmenic suppressor. Note the air
exhausts located cbove the transmitters.

b



ing in the winter. This salvaged heat is
more than adequate for this purpose and
therefore relieves the furnace of all work
except for hot-water supply. The air-condi-
tioning room contains thirty-four operating
and control motors which produce a great
deal of noise and vibration, and for this
reason, it is isolated from the rest of the
structure and is on a separate foundation.

The studio facilities provided vary in
siuLze and acoustics to satisfy the conditions
of the WBSM operation. Studio A is util-
iz’ed for handling a reasonably large aud-
ience, or for large instrumental or vocal
groups. The handy storage closet contains
props and an adequate supply of folding

chairs in roller stands which may be used

anywhere in the building. Studio B is ideal
for speech purposes and was designed for
smaller groups. Studio C is generally used
for D.J. work, newscasting and most of
the normal broadcasting. This studio is
equipped with remote indicating meteor-
ological instruments which provide instan-
taneous readings of such factors as tem-
perature, wind direction and velocity, and
barometric pressure. This, coupled with
relative humidity and almanac informa-
tion, is broadcast at regular intervals
to the weather-conscious New England
listener.

Complete visibility is afforded between
all three studios, the control room and the
recording room, which greatly eases the

normal production problems confronting
an independent operation. These five rooms
are acoustically treated to maintain quality
and presence throughout. The studios are
constructed directly upon a six-inch con-
crete slab which was poured on a four-inch
vermiculite base. The walls directly around
Studio C are bearing partitions, as are the
outer walls of Studios A and B. These
outer walls are hard-plastered on the out-
side, and coated with a vermiculite aggre-
gate on the inside. The inner walls are
supported on felt chairs from the floor and
use cane-fibre sheets on the outer side,
roll-type insulation in the wall, and the
studio treatment as the interior surface.
Wall materials exhibiting non-uniform
transmission characteristics were used for
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thé same purpose as varying glass thick-
nesses in multi-glazed studio windows. No
materials which are completely perforated
were used in the building of these studios
because of the necessity of establishing an
additional barrier to avoid sound leaks
with this type of construction. The ceilings
are constructed in the same manner as the
studio inner walls and are suspended from
the roof rafters by a series of springs. Prop-
erly loaded they provide excellent isola-
tion froin the roof which is subjected to
loud traffic noises and very low frequency
boat whistles immediately adjacent to the
building. All duct work is isolated from
the studios by flexible couplings, and all
other wiring is fed from the slab beneath
the studios into the inner walls. Lighting
fixtures are flush-mounted in the ceilings
an(h surrounded by bulk asbestos insulation
in Poxes. The duct work feeding the entire
studio section is lined throughout its
length with absorptive material on the in-
side and thermal insulation on the outside.

he interior acoustical treatment of the
stuldios employs polycylindrical diffusers,
and splays, supplemented with partially
perforated acoustical tile. The cylinders

were fabricated from J§-inch poplar ply-
wood in 4x4 sheets and mounted in the
conventional manner, with batten joints.
This departure from the normally accepted

heavy masonry type construction has
proven wholly adequate and represented a
great reduction in the cost of construction.

Program requirements calling for split
programs on AM and FM several hours a
day necessitated a complete two-channel
installation. The additional equipment and
the necessary switching to change inputs
and outputs as well as the studio and office
monitoring facilities were provided. This
was accomplished by installing a two-
channel console on a custom-built desk in
which many of the switching and control
circuits were installed.

Three RCA Type 70-D turntables, mod-
ified for slow-speed records, operate in con-
junction with this console. In order to
minimize the use of the console preampli-
fier inputs, each turntable is fed through
an RCA BA-2C preamplifier and then to
an attenuator with a cueing switch. The
latter feeds a separate monitoring ampli-
fier located in the base of the control

table. These inputs are then combined by
fixed pads and fed through a dynamic
noise suppressor to the console turntable
input. The control for the suppressor is
also located at the control position to
allow for variations in the quality of the
recordings used. This method of utilizing
the suppressor overcomes most of the ob-
jections that have been raised against the
device, which certainly has demonstrated
its value when used properly in conjunc-
tion with high-fidelity equipment.

The entire station is grounded to a single
point, which is the ground radial system
of the AM radiator. Eight of the radials
terminate on a S-inch sheet of copper,
placed at the bottom of the trench system,
through which all the power and audio
wiring is distributed. All audio circuits are
grounded at the console and each pair at
this one point only. This arrangement had
to be carried out to the last detail because
of the extreme danger of cross-talk devel-
oping due to the proximity of the two
transmitters to the audio equipment and
the fact that the facilities carry separate
programs at times.

(Continued on next page)
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The Recording Room is placed in such
a position as to be readily accessible to the
control room and Studio A, from which
most of the recordings are made. The room
is equpped with two tape-recorders, one of
which is a small portable type frequently
used for special events. This is supple-
mented by RCA disc-recording equipment
and a communications receiver which is
used for direct pickup of topical over-
seas broadcasts. Provision is made for a
second disc-recorder, if needed.

The transmitter room houses the RCA
BTA-250L AM Broadcast Transmitter and
RCA BTF-10B FM Transmitter. A closet
is provided in the transmitter room for all
spare tubes and parts. All air entering the
transmitter room is thoroughly fltered,
thereby greatly reducing the maintenance
problems. Both transmitters wuse air-
dielectric coaxial lines to feed their respec-
tive antennas, the lines being pressurized
with dry air. Both transmitters are
equipped with instantaneous “arc-breakers”
in the event of a flashover in either line.

Antennas and Transmission Lines

The antenna system consists of a 385
foot tower sectionalized at the 150 foot
level by insulators for the AM radiator,
and a two section FM antenna mounted
aloft. The AM transmission line is coupled
to the AM radiator by an RCA BPA-1A

14

Antenna Tuning Unit. The FM coaxial
line crosses the base insulators without the
use of an isolation unit. Isolation of the
base of the AM radiator was accomplished
by mounting on insulators the first 75 feet
of FM transmission line on the tower and
making a direct connection to the AM
radiator at the 75 foot level. The short sec-
tion of transmission line established by
the FM coaxial line and the lower 75
feet of the AM radiator was then anti-
resonated at the base of the tower to pro-
vide isolation.

This was done by measuring the base
impedance with the FM transmission line
disconnected, and then duplicating this
impedance with the line connected by
adjusting the anti-resonating capacitor.
Another distinct advantage to this method
of isolation is the fact that the various
a-c lighting circuits were run across the
base insulators without the necessity of in-
stalling lighting chokes. The a-c wiring is
simply attached to the FM coaxial line
and run up to the 75 foot level from which
a spur feeds the side lights located on the
AM radiator. The wires continue to cross
the sectionalizing insulators in the same
manner.

The problem at the 150 foot level is
somewhat complicated by the fact that it
is difficult to analyze such factors as coup-
ling between the radiating and non-radiat-

4

Studio B pictured during installation of acous-
tical treatment Roll insulation, the cylinder forms
and fibre-covered cane ribs at right were cov-
ered with finished cylinders as shown at left.

ing portion of the structure. The isolating
circuit used at the 150 foot level is elec-
trically and mechanically identical to that
used at the base of the tower but is phys-
ically inverted. However, in spite of the
similarity of the two isolating circuits, the
upper isolating capacitor cannot be set to
the same value as the lower one because
of the extraneous coupling that exists. It
is necessary to detune the capacitor so as
to eliminate radiation currents from the
upper portion. The controlling factors for
determining the effectiveness of isolation
are the current distribution and the radia-
tion efficiency. The base resistance, in itself,
does not indicate isolation, as the base re-
sistance of the lower 150 foot section of
a 385 foot tower bares very little relation
to the base resistance of a simple 150 foot
tower of the normal variety. It is actually
possible, in this type of structure, to pro-
duce a very substantial anti-phase current
in the upper section of the tower, which
would greatly reduce the station’s cover-
age. The procedure for isolating the struc-
ture which finally proved effective was to
vary the tuning capacitor over a substan-
tial range on each side of the value deter-
mined for the base capacitor. For each
setting of the capacitor, tower impedance,
field intensity at several remote points,
and the readings of R.F. ammeters located
on the upper and lower portions of the
tower were taken. The transmitter was



loaded to exactly 100 watts for each meas-
urement, thereby necessitating an adjust-
ment of the tuning unit for each measure-
ment. The analysis of this data indicated
that the correct current distribution was
approached at a definite setting of the
isolating capacitor and subsequent addi-
tional field intensity readings indicated that
the radiation was reasonable, considering
the extremely low attenuation in the salt
water surrounding the station.

The ground system consists of 120
silver-plated No. 8 wires averaging 300
feet in length. The radials on land were
plowed into the top-soil at varying depths
to avoid getting into the cinder fill below,
the entire area being reclaimed land. Some
50 of the radials go overboard and were

View into studio A. Recording room window

anchored at the ends by cement blocks. In
order to protect them from ice damage
where they leave the water, they were se-
cured to the wooden sheathing of the bulk-
head with battens. All joints to the ex-
panded copper mesh screen were brazed to
insure perfect contact.

In advance of the installation of the
technical equipment, schematics were pre-
pared which included every detail. These
drawings have been maintained on a cur-
rent basis and provide exact information
as to the route of every pair of wires in
the station. Each pair is marked with its
number each place it appears. The dia-
grams also give terminal block numbers,
rack numbers, and the specific connections
made, thereby greatly reducing the effort

is visible at the right beyond the piono, control room window (center), and studio C on the left

and time consumed when this information
is required. Very adequate jack facilities
are provided to make all inputs and out-
puts available for test purposes. When
used in conjunction with the rack-mounted
oscillator and the noise and distortion
analyzer, any components responsible for
the deterioration of audio quality can be
rapidly isolated and repaired. Each mem-
ber of the engineering staff performs rou-
tine preventive maintenance in accordance
with an established schedule upon which
all maintenance items appear at appro-
priate intervals. These procedures, coupled
with excellent equipment, have enabled
WBSM and WBSM-FM to maintain con-
sistently high quality signals which have
aided in rendering the best possible service
to the community.
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FIG. 1. Full view of the Flying Spot
Camera, which is designed so that op-
erating controls are at a convenient
desk-top or turntable height. Note that
in this and the succeeding photos the
right-hand slide holder has been re-
placed by a Special Effects mask assem-
bly which is supplied as an accessory.

PHOTOCELL & PRE-AMP
CONDENSER LENSES
' _SLIDE ‘HOLDER .
_~OBJECTIVE LENS

»

A
0
\

FIG. 2. Phantom skeich showing the el B T CA
location of various magajor components H ; el
and circuit elements of the TK-3A. 4 ; 1

Heavy black lines denote circuit connec-
tions made between different stages.




FLYING SPOT CAMERA, TYPE TK-3A

By C. R. MONRO

Television Terminal Equipment
Engineering

(Introduction

|In any television broadcasting activity
considerable application is found for still
subjects. These may be the simple pictures
and titles which are used extensively for
announcements and commercials, or they
may be the test patterns which most sta-
tions transmit several hours a day. For
these applications, the analogy to the
;familiar record turntable indicated a need
for a television camera unit of comparable
scope and application. Further, the field
of use of this new picture source is not
limited solely to TV broadcasting. The
{elevmon laboratory and factory find use
{or fixed test signals and, in addition, will
find the ability to chanae slides at will
advantageous in testing equipment under
more widely varying conditions than are
possible with a single test pattern.

Slide Size Considerations

The insertion of advertising material or
station identification must be done quickly
and smoothly, whether the material is a
very short “Spot” announcement during
station break or a full sequence of sep-
arate pictures. To accomplish this, the
subject matter must be small and con-
venient to obtain and handle. Therefore,
2" x 2" slides were chosen as subject
matter, after consideration of such factors
as cost, ease of processing, and storage.
The materlal to be presented, whether a
live subject, an inanimate object, or a
poster, is first photographed on 35mm film.
Then either the negative or a positive print
is mounted in a slide holder. From that
pioint, there are no more problems of light-
ing or placement: the subject has been
condensed into a form which meets the
conditions set forth above for size and
convenience.

Camera Unit Considerations

The camera unit must be as simple as
ppssible in its operation and adjustment.
These factors, plus those of compactness
and cost, led to the choice of the flying
spot principle of picture generation instead
of the more familiar iconoscope or image

orthicon systems. This principle offers sev-
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FIG. 3 (above). Simplified block diagram showing the various

elements and the general operation of the Flying Spot Camera.

eral advantages which are particularly
well-suited to the special needs of the sub-
ject matter proposed. These are, for ex-
ample, excellent resolution and noise char-
acteristics, freedom from picture burn-in
effects, and relativelv low cost.

Theory of Operation

In describing the Flying Spot Camera it
might be helpful to review briefly the
theory which gives rise to its name.
Strangely enough, it is an almost com-
plete return to the same principles first
used in the earliest history of commercial
television. With the Flying Spot Camera
(as was done in early television) a spot
of light is made to move across, or scan,
the object to be televised in an orderly
manner which can be reproduced at the
receiving end of the system. This spot of
light is reflected, or passed on through (if

the object is transparent) in varving de-
grees according to the gray scale density
of the object. To convert this light varia-
tion into a television signal requires only
the use of a photocell, since the scanning
has already been done.

The only basic difference between the
early systems and the present “Flying
Spot” system lies in the means of generat-
ing the scanning, or flying spot of light.
Previously, a spirally perforated disc, or
scanning wheel, was rotated in front of
a steady source of light. A similar wheel,
running in synchronism with the first, was
used at the receiving end. Mechanical con-
siderations, however, limited the usable
definition to very coarse values because of
spot size and wheel speeds. This limitation
is overcome in the Flying Spot equipment
by the use of a kinescope for the source
of light.
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To complete the analogy between old
and new, the spot of light is the sharply
focused spot on the phosphor of the kine-
scope face. The scanning wheel is replaced
by deflection of the kinescope beam at
standard television frequencies thus fitting
the new system directly into commercial
standards. A limitation of the new system
appears in the kinescope, in that the light
output from the kinescope phosphor limits
the subject matter to relatively small size.
Fig. 1 is a block diagram which outlines
the various optical and electrical elements
of the Flying Spot Camera.

Description

The complete Flying Spot Camera is
illustrated in Fig. 2. As mentioned before,
the basic idea of this project was to build
a television equivalent of the familiar
record turntable. The same convenient
desk-top height is used and all of the
often-used electrical controls are placed on
top along with the slide changing and op-
tical focus controls. The 5”-kinescope is
within the base cabinet, mounted towards
the back, and in a vertical position. This
way, all of the top area is available for
the slides and lenses, and also maximum
protection for the kinescope is afforded by
its steel shield. This shield also contains
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the 20 kv high voltage supply, permitting
a very short second anode lead to the
kinescope.

In programming where slide stills are
to be shown in sequence or in conjunction
with live subjects, it is very desirable to
have smooth transition between individual
pictures. In other RCA telvision studio
equipment, this transition is accomplished
very smoothly by means of manually-op-
erated levers which permit either fading
or superposition of two picture signals. To
apply this useful scheme to the flving spot
camera unit, an arrangement whereby two
pictures may be obtained from the one
kinescope is required. As shown in Fig. 3.
this is accomplished with maximum light
efficiency by the use of two mirrors placed
above the kinescope so as to reflect the
raster into two separate obiective lens and
slide carrier assemblies. Two photocells,
with appropriate condenser lenses. are
mounted behind the slide holders and
their outputs fed to a mixer circuit con-
trolled by the same tvpe of fader levers
mentioned above. Thus, as many as twelve
slides may be shown without the annoy-
ing motion of slide changes being seen, if
the slides are mounted in alternating se-
quence in two of the six-space slide holders
illustrated in Fig. 4.

4

FIG. 4.
view of Flying Spot

with top
removed to

Closeup

Camera
cover
illustrate the optical

system employed.

All of the remaining electronic circuits,
including the video amplifier, control cir-
cuits and deflection circuits are contained
in a standard “bathtub type” chassis which
is in turn mounted on hinged rails in the
front of the table cabinet. Tubes are ac-
cessible from the front, by removing the
snap-on cover as shown in Fig. 5. Wiring
is then seen by lowering the chassis until
it is held parallel to the floor by stop-
chains. This may be seen in Fig. 6.

The various controls needed for setup
and occasional adjustment appear on this
chassis. Those which might be needed from
day-to-day, such as beam current, center-
ing, size, etc., are mounted on a narrow
panel at the top of the chassis and are ac-
cessible through an opening in the front
cover. A meter which may be switched to
read either kinescope beam current or high
voltage is also located on this panel. Other
controls, such as linearity and compensa-
tion, which are normally set and locked
are located on the chassis itself.

All power connections to the main chassis
and between this chassis and the mixer
and pre-amplifier chassis are made with
plugs to permit easy disassembly for serv-
ice. All video connections are made through
standard coax connectors.



Control and Operating Features

The video operator need have no fear
f a maze of controls, all requiring con-
stant attention as various subjects are
shown. First of all, the controls required
for operation of the Flying Spot Camera
are few in number and, in fact, most of
them require only a check at the beginning
q)f each operating day. For example, of the
kinescope controls, only beam current and
ocus need attention and then only at setup
ime. Much can be done toward smooth
operation by proper choice of the original
material to be photographed and by proc-
rLssing slides which are to be shown in
:.requence so that they are of the same
average density. The video gain controls
will then require no adjustment during
showing time.

The slide holder has been made very ac-
urately so as to locate each slide exactly
ind consistently. Hence, if the slide mounts
are all of one type, optical focus will re-
main the same for all slides. Either posi-
tive or negative slides may be accommo-
ated by means of a polarity switch in the
output of the mixer circuit which inverts
the electrical signal.

Finally, in order to provide additional
variety and flexibility, a selection is of-
fered, by means of switches, of either lap
dissolve, fading through black, instanta-
neous switching, or combinations of all
‘three. A switch selects the use of either
‘the fader mechanism or a toggle switch
ifor transfer from one photocell output to
the other. Also, the two levers comprising
lthe fader mechanism may be operated to-
ether for lap dissolve, or separately for

fading and superposition.

Typical Applications

One need only to observe the operation
of a typical television station to see many
possible uses for the Flying Spot Camera.
Test pattern is normally carried for many
daytime hours, and is usually originated
either in a monoscope with a special call
Iletter kinescope or a slide projector and
film camera. The Flying Spot Camera can
supply this test pattern and in addition
offer a variety of material for station call,
commercials, or special occasions. In TV
stations where film cameras are normally
tied up for these operations, the addition
:of the Flying Spot Camera would free them
for use in rehearsals, previewing, or main-
itenance. These considerations are probably

most valuable in the studio, but would

»

FIG. 5. View of the two,
“six-space’’ slide holders
which allow twelve slides
to be shown in succession.

FIG. 6. As shown here,
the cover panel is remov-
able so that all tubes are
accessible from the front.
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FLYING SPOT CAMERA
TYPE TK-3A (Continued)

POINTED WIPES in which a wedged shaped
area of one picture moves into—or out of—
the area of another picture, are possible.

ANGLE WIPES, from lower left to top

ang two pictre Stgnals rom amy source, THE NUMBER OF DRAMATIC

apply equally well when the transmitter
site is at a distant point from the studio.
Then, too, the small station with only a
network program source would find the
Flying Spot Camera very useful for insert-
ing local announcements.

For actual program use, the turntable
kinship mentioned before offers flexibility
in application. For instance, with every
dramatic production a list of characters is
presented. This could easily be handled
with the Flving Spot Camera while a studio
camera, normally used for the purpose,
would be freed for other uses. In the same
way, short commercials, announcements,
weather reports, or phone numbers may be
setup, shown, and put away with a mini-
mum of complications.

A typical location of the Flying Spot
Camera in a studio may be seen in the
background of Fig. 7. To the right is a
video control console, and it will be seen
that the Flying Spot Camera is therefore
located beside the operator just as the
record turntable is located beside the audio
operator whose console is to the left.

FIG. 7 (left). View with front cover removed and
with Video and Deflection chassis hinged down to
make all wiring and small components accessible.
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STRANGE SHAPED INSERTS, of any kind that REVERSAL of the two pictures is accom-
the imagination can c¢onceive, can be ob- plished by simple switching. Pictures from
tained by making a mask of the shape desired. studio, remotes, film camera, etc., can be used.

““VIDEO-EFFECTS” COMBINATIONS IS PRACTICALLY UNLIMITED

Not mentioned so far, but again illus-
trating the versatilitv of the Flying Spot
Camera, is its use with the recently an-
nounced RCA Special Effects equipment.
By means of a special mask assembly
which may be fitted into one of the slide
holder channels and actuated by an ex-
ternal lever, mask signals for the Special
E:ffects keving may be generated. Infinite
variety is possible, both for fixed cut-outs,
or wipe efiects when the sliding mask as-
sq’mb]y is moved across the scanned area.
The mask assembly is shown inserted into
the right-hand slide holder position in sev-
eral of the illustrations.

Field Engineering Service
to Broadcasters...AM, M, TV

RCA Service Company engineers are
experienced in all the latest techniques
and are equipped with the most modern
specialized measuring equipment. The
RCA Service Company has been work-
ing hand in hand with the nation’s
broadcasters for over 25 years. '

OUR SERVICE TO BROADCASTERS...

Generai Specifications
P

Siide holders............... 6 slides each ® Installation supervision and measure- o Prompt help in emergencies. Technical
i . ments of transmitting, studio and advice, service, and assistance on spe-
Slides....... 2x2, double 35mm frame size accessory equipment . . . AM, FM cial pr;blems. P
QOutput. .Standard RMA level (1 v. peak or TV.
to peak on 75 ohm line—1.4 v, with ® Instruction and training of station op- ® Performance measurements and adjust-
¢) 2 isolated output circuits erating personnel. ments for station compliance with FCC
syn 1 p regulations.
Limiting resolution (horizontal)..600 lines ® Measurement and curves on FM and
L . TV antennas and accessory equip- For further information call or write
Linearity ............. .. ... 2% ment, including transmission lines, Communications Service Section, RCA
Auxiliary equipment. ...l WP-33B Regu- matching networks, diplexers. Service Company, Inc., Camden, N. J.

lated Power Supply (For service outside the U. S. A., consult your Authorized RCA Distributor)

Dimensions: NOW —restore the original quality of your RCA micro-
| Table top............ 3044 x 206 inches phones, transcription pick-ups and test and measuring
[Base ..o 25 x 25 inches equipment under the new Factory-Reconditioning Plan. .
Height to table 28 inches For complete detuils, write: Return Apparatus Control, RCA servu:e compa“y’ l“c.
Height over cover......... 34,1/2 inches Building 82, Camden, H. J. A Subsidia:ngr:' :1; Sad'i‘oE(;sr?:r;tsil;nvof America
Stock Identification .......... MI-26963 )
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WKPT AND WKPT.FM

.+ .+ 250 W AM, 10 KW FM -

WKP T, having the copyrighted

slogan “The Nation’s Model Station”, is
located in Kingsport, Tennessee. It was
established in 1940 by a group of Kings-
port businessmen headed by Mr. C. P.
Edwards, Jr., President of the Kingsport
Broadcasting Company, Inc., and Mr.
Howard E. Long, Vice-President. It oper-
ates on 1400 KC with 250 watts and is
an NBC affiliate.

In September of 1947 our studios, oc-
cupying the second floor of a two story
building, were completely destroyed by
fire. Only the outer brick walls were left.
The fire started just before sign-on time,
but the announcer went to the transmitter
site and carried on from there, using an
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RCA OP-6 and OP-7 remote amplifier and
a couple of turntables . . . with the loss of
only five minutes air time. Mr. P. G.
Walters, Jr., RCA representative in Atlanta,
came to our rescue and had RCA ship us
immediately a 76-B2 Consolette, a couple
of 70-D Turntables and a couple of mikes.
In a few days these were set up in a
temporary studio location downtown where
we operated for 17 months before the stu-
dios were rebuilt.

This happened just at the time when
we were planning our FM operations. Our
WXPT-FM went on the air in February
1948 with an RCA BTF-3B 3 KW Trans-
mitter. Three months later this was con-
verted to the RCA BTF-10B 10 KW
Transmitter. Our AM and FM studios are
designed for complete separate program-
ming of the two stations.

General Studio Arrangement and Design

The second floor area to be occupied
measures 130 by 48 feet with a ten-foot
ceiling. Clear span joists were used leav-
ing it free of vertical supports. Consulta-
tion, on the part of our Architect, Mr.
Allen N. Dryden, a Director of the sta-
tion, together with NBC engineers, resulted
in raising the portion of the roof over
Studio A six feet, in order to give a six-
teen-foot ceiling for better acoustics and
appearance.

We were faced with the problem of get-
ting sufficient sound isolation between
studios originating separate programs,
since the building was not strong enough
to support interior double masonry parti-
tions. The layout was made so that no
two studios were adjacent. Studio A is s2p-
arated from studios B and C by the con-
trol rooms and the transcription library.
Studios B and C are separated from each
other by the corridor leading into the
transcription library. The walls used were
double stud and masonry partitions having
no connections with each other, except for
resting on the same concrete floor. One
inch of plaster was applied and a rock
wool blanket placed between the studs.
This type construction is considered to
give 56 db isolation. It has proved to be

entirely satisfactory.

The building is located in a quiet area
on a side street with very little heavy

FIG. 1 (at left). Entrance to studios
and offices of WKPT and WKPT-FM.

PHILLIPS Chief Engineer

vehicular traffic. The first floor is devoted
to office space and presents no noise prob-
lem, and the concrete slab roof provides
good isolation from outside noise.

The air-conditioning system was de-
signed for low air velocities and the ducts
were lined with sound absorbing material.
The units were mounted on resilient sup-
ports and flexible couplings made to ducts,
water pipes and wiring.

Studio A is 29 by 41 feet with a sixteen-
foot ceiling. The sound treatment consists
of Johns-Manville perforated Transite over
rock wool sound absorbing blankets. One
end wall consists of plaster polycylindrical
diffusers and was given no absorbent treat-
ment. There is a minimum of parallel wall
surfaces. This factor, combined with the
volume (17,000 cubic feet) and the
sound absorbent treatment, gives excellent
acoustical properties. When used as an
audience studio it will seat 100 spectators
comfortably.

Studios B and C are each 16 by 19 feet
with ten-foot ceilings. These and the two
control rooms are treated with Johns-
Manville acoustic tile. Eight Riverbank
40-db sound isolating doors are used
throughout the studios.

Studio Control Rooms

Both control rooms look into studio A
and either can control programs originating
in this the largest studio. The Master Con-
trol room also looks into studio B and the
Sub Control room into studio C. For the
utmost in flexibility it was engineered to
allow instant switching of the microphones,
monitor speaker and cue lights of studio A
from one control room to the other. All
circuits are relay switched and operate
simultaneously by a key located con-
veniently on the control panel in each con-
trol room. Red and green lights alongside
the keys give visual indication of which
control room has the studio circuits.

The control room floors are raised 24
inches above the studio floor level for bet-
ter visibility into the studios. The Tran-
scription Library is on the same level as
the control rooms for convenience in going
to and from the record files. These raised
floors are of wood and each is separate,
except for being supported on the concrete
floor slab, to minimize sound transmission



between rooms. The space beneath these
rooms is used for wiring between studios
and the control rooms, between control
rooms, and between units within the con-
trol rooms. Entrance to this space is
through a small door in the corridor. A
platform on casters, like those used by
automobile mechanics to get under cars,
makes travel in this space quite easy.

Each of the control rooms has an RCA
76-B Consollette and two RCA 70-D Turn-
tables. In the Master Control room are
two racks containing line amplifiers, turn-
table pre-amplifiers for both control rooms,
recording amplifier, monitor amplifier for
the Manager’s office and other associated
equipment, such as line equalizers, repeat
coils, orthacoustic filter, jacks, pads, etc.

The matter of program dispatching re-
ceived most careful study. No control
operators are used for this function which
is being performed by the announcers.
Since they must, of necessity, concentrate
on announcing, program dispatching was
made as simple as possible.

The switching requirements, to be met,
lined up as follows. To feed WKPT from
either control room and feed WKPT-FM
from the other. To feed both from either
control room simultaneously. To feed pro-
grams to WOPT in Bristol, Tennessee and
to receive programs from them using either
control room. Normally the line to WOPI
is used for NBC programs. We receive
NBC network programs from Knoxville:
and, because of very noisy lines from
Kingsport to Bristol, a repeater amplifier

FIG. 4 (at right). Studio “A”-—looking into
Sub Control room and Master Control room,
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FIG. 2. The Master Control room
includes RCA Consolette, 70 series
turntables, recorder attachments and
equipment racks. Announcer Jack
McKee is at the console conirols.

FIG. 3. Lobby looking at Studio
“A” entrance at left, and through
Studio “A” into Sub Control room.

D
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located in our control room, is used to
step up the network level. It was also of
advantage, when carrying network pro-
grams, to feed network direct and to use
the console for auditioning; or, as speech
input control during recording. These pos-
sible combinations made the use of the
pre-set type dispatching system very de-
sirable. With this arrangement all indi-
vidual circuits could be set up well ahead
of switching time and all thrown simul-
taneously with one master key. At the
time of switching the announcer, who is
practically always busy with station break
and spots, need remember to throw only
one switch and this always the same one.
These program dispatching circuits can
only be switched from the Master Con-
trol. In the Sub Control room indicator
lights show the circuits in use and those
set up for the next program switch.
Because from one to three outgoing
program circuits were to be fed from the
csame Consolette, at times, individual line
amplifiers were used to feed the telephone
lines. Their inputs are fed from the dis-
patching panel. These amplifiers are RCA
BA 3-C’s; pads and repeat coils are used
between them and the telephone lines.
Direct telephone communication be-
tween the transmitters and the control
rooms is had by using the spare program
lines and instruments with magneto ring-
ers. The transmitter is automatically con-
nected to the control room feeding it by

24

relays which are operated by the program
switching keys on the dispatching panel.
The telephone sets are connected through
the normal contacts on the line jacks and
are automatically disconnected when the
patch cord is inserted, if the line is to be
used for program, on failure of the regular
line.

Provision was made to identify the AM
and FM stations separately during pro-
gram duplication. A non-locking telephone
type key, in each control room and con-
nected across the AM program line (after
the line amplifier), is held down by the
announcer during the letters “FM”, as he
makes the station identification.

Nearly all audio connections were of
course terminated in jacks to permit op-
erating flexibility, rapidity of isolating
trouble and the substitution for defective
units, and they, of course, facilitate routine
testing. For instance in the event of
trouble in one of the line amplifiers or dis-
patching panel they may be by-passed by
patching from the line direct into the out-
put of the Consolette.

Remote pickup lines are patched into
the remote circuits of the consolette of the
control room desired to handle the remote.

Each control room can monitor the
other by wusing headphones. They may
also signal the other by pushbutton oper-
ated lights.
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FIG. 5. Looking inio Sub
Control room and Studio
“C" from Studio “A". Paul
Overbay., Program Direc-
tor, is at the controls. An-
nouncer Jack McKee is in
Studio “C". Program dis-
patching indicator lighis
are at right of consolette.

A high quality monitor speaker is lo-
cated in the manager’s office, and wall
mounted control panel permits pushbutton
selection of programs from either control
room or the network line; a gain control
and on-off switch with pilot light are in-
cluded. As mentioned before, the amplifier
is mounted in one of the racks in the
Master Control room. Conduit outlets and
rack space for amplifiers have bzen pro-
vided for Ilater installation of monitor
speakers in the Sales and Frogram Direc-
tor’s offices.

FM Transmitter

WKPT-FM transmitter site is located
on a mountain top having an elevation of
2300 feet above sea level and 1000 feet
above Kingsport, two and a half miles
distant. With a 142-foot overall tower, the
effective height of the radiator is 961 feet
above average terrain. An access road was
already in existence although power and
telephone service had to be constructed
from a point two miles away.

Plans were made during 1946 to begin
operation of the FM station early in 1947.
But the loss of the studios from fire made
it inadvisable to go on the air until the
permanent studios could be re-built.

The FM transmitting equipment was
ordered at the same time as the studio
equipment and it was stored until we were
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ready to install it. The racks were wired
and various assemblies constructed by the
engineering staff while the restoration of
the studio building and the construction
of the FM transmitter proceeded.

The contractor obliged by expediting
the completion of the control rooms to
the point where installation of the equip-
ment could be carried on while the rest
of the building was being finished. Work
of construction of both buildings and in-
stallation of equipment went on simul-
taneously. They were finished so nearly at
the same time that WKPT-FM went on
the air with regular programs just ten
days after the new studios were occupied.

Because of the danger of forest fires,
principally, a fireproof transmitter build-
ing of stuccoed cinder block with concrete
floor and roof was decided upon. It is
approximately 30 by 30 feet in size.

kF Shielding and Grounding

Since intense r-f fields were to be in
proximity to low level audio circuits it
was thought best to take what reasonable
precautions possible to shield one from the
other. The iron wire reinforcing matting
for the concrete roof and the metal lath
for the celing were a natural for a shield
between the antenna and the audio equip-
ment in the building. Before the roof was
poured, but with the matting in place, the
several pieces of matting were brazed to-
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CONTROL RM
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COILS & DIVIDING
NETWORK

SUB CONTROL,

ROOM

[CONSOLETTE

MASTER
KEY

gether, and to each roof bar joist. Later,
when the metal ceiling lath was installed,
it too was brazed together and to the bar
joists, before plastering. A No. 8 copper
wire was run down from this roof shield
to each of the metal window frames and
continued down and terminated to a six-
inch copper strap buried to a depth of one
foot and running completely around the
building. Our equipment is tied in to this
ground by means of a six-inch copper strap
in the bottom of the floor trench used for
inter unit wiring.

We went on the air in early February
1948 with an RCA BTF 3B, until de-
livery of the complete BTF 10B, 10 KW
Transmitter could be made. The latter was
installed during May and the conversion
was made smoothly without loss of air
time. The first night the 3 KW power
supply was removed and the new 10 KW
unit installed. The next night the 10 KW
power amplifier was installed.

The audio equipment was installed in
a single rack. A limiting amplifier is used
to prevent over-modulation and to raise
the average audio level; it is operated to
compress about 3 db on peaks. The pre-
emphasis filter is connected ahead of the
limiter to prevent overmodulation on pro-
gram material containing predominant
highs. A BC-3C Audio Amplifier is used
between the line equalizer and the pre-
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emphasis filter to make up for the loss in
these units. A BA-4B amplifier is used to
drive the monitor speaker. Its input, of
course, is connected to the output of the
station monitor.

The transmitter is placed across one end
of the room with the operator’s desk in
the center, facing the transmitter. To the
right of the operator’s desk is the audio
rack. At the opposite end of the room from
the transmitter is a built-in work bench,
with ample storage space below and on
each side for tools, spare tubes and parts
and the usual accumulations. A storage
closet is built in one corner behind the
transmitter for the storage of cleaning
implements.

Rain water caught on the roof runs
through a sand and rock filter into a 7500
gallon cistern. A daily supply of about 90
gallons is caught on this roof area. An
automatic electric pump lifts the water
from the cistern into a pressure tank.

In warm weather the air is changed in
the transmitter room about once a minute
by a 26-inch exhaust fan. It is mounted in
the wall next to the ceiling in the corner
of the room nearest the power amplifier,
the principle source of heat. There is no
noticeable temperature rise in the room
from the equipment with the fan in
operation.
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FIG. 7. The WKPT stuccoed
tile transmitter building is lo-
cated 2V2 miles from Kingsport.

FIG. 8.

The WKPT-FM trans-
mitter building floor plan loy-
out. All equipment is accom-
modated in a space approxi-

mately 30 feet by 30 feet.
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In the event of failure of both wire lines
from the studio, a high grade communica-
tions type receiver is used to rebroadcast
the programs from the AM transmitter.
It also serves to check the modulation
monitor by the Bessel zero method. Sim-
ilarly the FM program can rebroadcast
from the AM transmitter should its pro-
gram circuits fail.

Sign-on and sign-off announcements are
made from the transmitter by a recording.

Antenna

The antenna provides a power gain of
4.7. It is mounted on a 100-foot Blaw-
Knox self supporting tower. The overall
height above ground is 142 feet and is
50 feet from the building.

The 3% inch transmission line is sup-
ported at 10 foot intervals by 2 inch pipe
uprights imbedded in concrete. The aver-
age height of the transmission line above
ground is 7 feet. A Communications Prod-
ucts automatic air dehydrator keeps the
transmission line filled with 15 pounds of
dry air.

A Crouse-Hinds photoelectric control
switches the tower lights automatically.
Our experience with lightning hits, we
think, might prove helpful to others. The
M transmitter site is in a most exposed
location; as are the utilities lines, running
up the end of a mountain ridge. Soon after



oing on the air, the first storm of the
season hit. About a hundred dollars worth
of damage resulted, mostly in the trans-
itter but also to other equipment con-
ected to the electric service.

The power company felt that the trouble
might be that our ground did not have
a:s low a resistance as theirs; that the
lightning surge hit our tower, went through
our equipment and then through their
lines to ground. So, we improved our
round by burying another six-inch cop-
per strap 150 feet long. A quantity of
harcoal was placed in the trenches and
it was salted. The utility company meas-
ured the ground resistance and found it
to be about three ohms. Since this was
very low compared to the resistance of
their iron stake ground at the transformer
bank (250 ohms) they tied in to ours.

Very shortly another lightning storm did
more damage. The power company was
asked to install lightning arrestors on their
lines at the building entrance. This they
did and we believe that they were very
helpful. However, we continued to get
minor damage, on occasion, during storms.
We asked them to install choke coils in

the lines just after the arrestors and were
t|old that the system had abandoned the
use of chokes, as a result of its experience;
but they would try them if we felt it would
help. They were installed and consisted

of 14 turns of insulated wire wound as a

»

FIG. 9. The RCA BTF-10B
ransmitter with Chief Engi-
reer Thomas Phillips, left and
Engineer Washington Elitchco.

single layer solenoid seven inches in diam-
eter. A six-inch copper strap was run up
the side of the building from the buried
ground and served to ground the arrestors,
with the idea of reducing the reactance
to ground. Since they were installed over
18 months ago, we have not suffered any
lightning damage whatsoever.

While we are on the subject of prob-
lems encountered another suggests itself
wherein our experience mayv be helpful to
others. A separate buried ground for the
audio equipment was tried with a signifi-
cant reduction in the line noise level.

We also found that the use of the line
equalizer ahead of the repeat coil resulted
in an intolerably high noise level, no doubt
introducing an unbalance to ground. It
was placed on the secondary side of the
repeat coil.

Our attempts to equalize the program
line were not productive of results to our
satisfaction. With sufficient equalization
to bring the highs to the proper level, an
undesirable peak developed at 4,000 cycles.
Separate runs were made on the line with-
out equalization and on the equalizer with
resistive terminations. Both showed smooth
curves without unwanted characteristics.
From this it was considered that the effect
was caused by an impedance discontinuity
(probably at the point where the telephone
company’s cable joined its open wire line

at the foot of the mountain) producing
the peak when the equalizer mismatched
the line at the low frequencies, as it nor-
mally does. So, a 9 db pad was tried be-
tween the secondary of the line repeat coil
and the equalizer. It worked like a charm;
the peak was completely removed. A 6 db
pad is used between the output of the pad
and the input transformer of the audio
amplifier.

Television

If and when television is upon us, we
think we are very well situated with re-
spect to building construction. Studio A
is of a size and height, with its sixteen-
foot ceiling, ideal for a small television
operation. Already served by two control
rooms, the transcription room also could
be converted to a control room by merely
adding a window. Also the Conference
room would make a control room, or might
be just the thing for storing props and
equipment. The FM transmitter building
would probably be the logical place for
the television transmitter.

The staff numbers twenty people;
headed by Mr. A. F. Martin, General
Manager and including two salesmen; pro-
gram director and four announcers, book-
keeper, stenographer-receptionist, traffic
manager, two continuity writers, chief
engineer and five engineer-operators and a
part time janitor.




TEST AND ALIGNMENT PROCEDURES FOR VIDEO

AMPLIFIERS

It is the purpose of this article to pro-
vide a general step-by-step guide or
approach for the testing and align-
ment of video amplifiers! as well as
specific alignment procedures for in-

By

E. CONE and N. P. KELLAWAY

TV Terminal Equipment Engineering

tude within 1 db. This gives a well-
defined zero frequency reference. The
frequency marker pip which is avail-
able, covers the usable range of the
cweep. Blanking is provided internally

dividual units of the RCA television
terminal equipment.

Television station engineers and
technicians concerned with the opera-
tion and maintenance of video ampli-
fiers and other TV equipment should
find this information particularly use-
ful. Since many of the video testing
procedures and techniques are rela-
tively new and must be performed at
relatively high frequencies, suitable
test methods, adequate test equipment
(which is available commercially) and
sufficient care in making measure-
ments are recommended.

The video signal is made up of
many frequencies of varying ampli-
tudes and characteristics. Faithful re-
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(60 cycle) to blank out the signal
during retrace.

In conjunction with the sweep, a
crystal detector is shown schematically
in Fig. 2. Tt is a voltage doubler and
rectifier which converts the frequency
modulated signal to its envelope.

The efficiency of rectification is
about 90% ; hence in setting up a
specific output level of 1.5 volts, the
signal output of the detector should
be approximately 1.35 volts. In con-
structing such a detector it is impor-
tant that leads of components be kept
as short as possible. Distributed ca-
pacity should be reduced to a mini-
mum. The method of obtaining the
frequency response of an amplifier is

production of this signal is obtained
only when the amplifiers are relatively
free from frequency, amplitude, and phase
distortion over the required frequency
band. Therefore, the testing procedures
described in this article are confined to
those characteristics which are most likely
to affect the performance and quality of
the video signal.

Transmission Characteristics of
Video Amplifiers

The frequency response characteristic
of an amplifier indicates frequency distor-
tion directly and is a means of judging

1], H. Roe, “How to Adjust Frequency Re-
sponse in Video Amplifier for TV”. BrOADCAST
NEws, No. 58, March-April, 1950, pp. 54 to
65. incl.

phase distortion. This characteristic may
be obtained by the well known point-to-
point method. However, this is a time con-
suming task and is too cumbersome. A
more convenient method uses a sweep fre-
quency generator, a crystal detector, an
oscilloscope with good low frequency re-
sponse, and a square wave generator for
30 cycles and 7.5 kilocycles.

The sweep generator recommended is
the RCA WA-21A. It consists of a fixed
frequency oscillator and a sweep oscillator,
frequency modulated at 60 cycles. Th2
swing of the frequency modulated oscil-
lator ranges from a few kilocycles on one
side of the frequency of the fixed oscillator
to 10 mc. on the other side. The beat
frequency output over the usable range
(100 kc. to 10 mc.) is of constant ampli-

o0 (FREQUENCY, f-MC) 10

FREQUENCY MODULATED
QUTPUT OF WA 2[A

DETECTED ENVELOPE (60 CYCLES)
OF VIDEO SIGNAL
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divided into two parts, the high fre-
auency response (100 kc. and above) and
the low frequency response.

High Frequency Response

For this measurement, the sweep gen-
erator, the crystal detector, and the oscillo-
scope are used. The method consists of
coupling the low impedance output of the
sweep generator to the grid of an ampli-
fier stage, the plate circuit of which con-
tains the circuit to be checked or ad-
justed. The detector should be connected
to some low impedance point of the fol-
lowing stage such as the unbypassed
cathode.

The circuit of Fig. 3 indicates a typical
video amplifier stage. Removing the cath-

|

FIG. 1. Wave forms showing output char-
acteristic of the WA-21A sweep generator.

FIG. 2. Schematic circuit of a peak-to-peak
diode detector for use with sweep oscillator.
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ode bypass capacitor makes this second
stage a cathode follower. The cathode re-
sistance is on the order of 100 ohms so
that the effect of feed-through capacity
will be negligible.

An alternative to this scheme is to leave
the cathode bypass capacitor in place and
connect a 100-ohm resistor across the peak-
ing coils of the second stage to shunt both
the series and shunt peaker. By attaching
the detector across this resistor, this stage
would then be a plate output stage.

Most of the amplifiers of the television
terminal equipment are terminated with
low impedance plate output stages or cath-
ode followers. This affords a convenient
point to attach the detector since the effect
of the added capacity falls outside of the
frequency band being considered. Hence,
the detector is usually left there for the
duration of the test.

The video sweep signal is then injected
at the grids of the preceding stages, start-
ing at the output end and progressing

to‘wards the amplifier input. Care should

b(‘a exercised not to overload the ampli-
fier, creating the illusion of a good re-
sponse. The test signal should be the same
as that handled by the amplifier during

normal operation.

The specification given for various re-
sponses is representative of typical produc-
tion equipment. Reasonable variations in
résponse can be expected between units of
the same type due to normal manufactur-
ing tolerances.

In amplifiers where clamping, blanking,
and sync signals are added, precautions are
taken to maintain normal operating condi-
tions. Clamping tubes add considerable
capacity and affect circuit tuning. Such a
tube is replaced with a tube of the same
type that has its filament pins removed.
A temporary grid leak resistor is added
(470,000 ohms for 6AC7) to the opened
grid.

| Blanking is usually inserted by an am-
plifier, the plate of which shares a com-
mon plate load resistance with one of the
video amplifiers. In addition to the circuit
cdpacity it contributes, quiescent voltages
of the video amplifier are dependent on
the current drawn by the blanking ampli-
fier. Thus, blanking cannot be removed by
si}mply removing the blanking amplifier.
Instead, the tube that drives the blanking

amplifier (usually 1/2 6SN7) is replaced

FM VIDEQ
SWEEP INPUT

CATHODE BYPASS
TEMPORARILY REMQVED.

TO ..
05 LLOSCOPE

FIG. 3 (above). Typical Video Amplification Stage used in Television Terminal Equipment.

by a tube with its grid, plate, and cathode
pins removed. These tubes should be
plainly marked, possibly with red paint,
to identify them. This will help prevent
them from being left in the equipment.

It may occur that a high gain ampli-
fier tends to regenerate and oscillate due
to leads being attached to it. In such cases
the alternative of disrupting the amplifier
in the middle and checking the amplifier
in parts will be sufficiently accurate to in-
sure proper performance.

Beware of rapid variations in amplitude
as shown in Fig. 4. Such variations of fre-
quency response are accompanied by severe

FIG. 4. Amplitude Va-
riations as represented
here are undesirable.

variations of the phase characteristic of
the amplifier and may cause ringing or re-
flections in the video signal.

In carrying the frequency response of
the typical series-shunt peaked stage -out
to 6 or 7 megacycles, the phase response
should be good out to 5 or 6: megacycles.
Assuming this phase response to be ade-
quate, the difficulty of making phase meas-
urements is eliminated.

FIG. 5 (below). The wave shapes below illustrate the interpre-
tation of response curves obtainable with series-shunt peaking.

oMC .

0 i
[]
v Al

: V/sweép‘ QUTPUT

PLA'fE; LOAD R\
TOQ LARGE

TOO SMALL ;

NSE INTHIS.

| REGION. DETERMINED
. BY. VALUE  OF PLATE

LOAD “RESISTANCE..




ALIGNMENT PROCEDURES

Low Frequency Response

The response of an amplifier at the low
frequency end is usually determined by the
time constant of the inner-stage coupling
networks. The low frequency response re-
quirements vary from unit to unit depend-
ing on their relationship with clamping.
With clamping occurring at a horizontal
rate, 30 cycle response is not necessary.
However, the amplifier should pass a 7.5
kc. square wave with less than the speci-
fied maximum amount of tilt. This re-
quires good phase response down to 7.5 kc.
which implies good amplitude response
down to 1/50 or less of this frequency
when no special low frequency compen-
sating circuits are employed. The 7.5 kc.
square wave corresponds to a signal such
as a bar extending the full width of the
scene,

After clamping, the amplifier response
should be such that the tilt should be less
than the specified maximum for a 30 cycle
square wave,

After alignment of any amplifier the final
check should be the passage of a signal
through it and close inspection of the sig-
nal on a monitor. The RMA Resolution
Chart* is a very useful signal source. The
wide range of picture resolution gives rise
to a wide range of frequency components
and will be a good overall check.

* See Bulletin #ED-2502-A prepared by TR4
Committee on Television Transmitters, Trans-
mitter Section, RMA Engineering Department.

I. RCA Film Camera Chain
A. Film Camera—MI-26020, MI-26020-A
1. High Frequency Response
a. Disconnect output of iconoscope.
b. Connect detector across R32.
c. Align T-9, T-8 and T-7 associated
with V-17, V-16, V-15, and V-14,
The response of these four stages should be
essentially flat to 6.5 mc.
d. Using V-14 as a cathode follower, con-
nect detector to pin #2.
e. Remove V-15.

f. To eliminate high peaker circuit dis-
connect C-4 and change the connection
of C-7 to other end of R-9.

g. Align T-6.
h. Ground grid of V-12 and inject sweep
on cathode, pin #2.
i. Align T-5.
The overall amplifier response, with peaking

circuit eliminated, should be essentially flat to
6.5 mc.

j. Return wunit to normal operating con-
dition.
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2. Low Frequency Response

a. Check to be made with high peaker
circuit eliminated as outlined in “f” of
High Frequency Response.

b. Connect CRO across R32.

c. Ground pin #1 and insert 7.5 kc.
square wave at P-2 of V-12.
Note: It may be necessary to check
amplifier in two steps as in High Fre-
quency Response.

Tilt should be less than 10%.

d. Retwrn unit to normal operating con-
dition. and adjust high peaker with
test pattern being fed in iconoscope.

B. Film Camera Control—MI-26075
1. High Frequency Response
a. Replace V-9 with 6SN7, pins 4, 5, and
6 cut off (removes blanking).
b. Replace V-2 with 6ALS5, heater pins
cut off (removes clamping).
c. Add grid-leak (temporarily) of 500,000
ohms on V-3, pin 4 to ground.

Turn BLACK LEVEL CONTROL
(S-1) to OFF.

e. Transient suppressor, R-24, should be
at its maximum clockwise position.

f. Terminate PICTURE OUTPUT and
REMOTE MONITOR with 75-ohm
terminations (not cables). Terminate
MONITOR OUTPUT with 200 mmid.

. Ground pin 4 to V-1.

. Connect detector across PICTURE
OUTPUT and REMOTE MONITOR.

i. Align T-3, T-2. Inject signal for T-1
alignment at Pin 5 of V-1.

.

1o}

The overall response should be essentially
flat to 6 mc.
j. Return wnit to normal operating con-
dition.

2. Low Frequency Response

1 [Tl

a. With conditions “a” to “g” inclusive
of part 1 in effect, attach CRO across
PICTURE OUTPUT.

b. Insert 7.5 kc. square wave at pin 5
of V-1.

FIG. 7. Input circuit
for checking alignment
of Monoscope Camera.

SWEEP ——»

INPUT 05

Tilt should be less than 10%.

c. Insert 60 cycle square wave to pin 4
of V-3.

Tilt should not exceed 20%.

d. Retwrn unit to normal operating con-
dition.

C. Master Monitor—MI-26135-A

1. High Frequency Response
a. Kinescope Amplifier

(1) Remove kinescope socket (see
below). Using an isolating capac-
itor in series with cathode side
(terminal 6) connect the detector
between grid (terminal 7) and
cathode terminal of socket.

TO CRO

WIRING SiDE

FIG. 6. Socket connections used be-
tween CRO and Kinescope (1816P4).

(2) Turn S-6 to DOWN position and
set kinescope contrast (R-155) to
maximum,

(3) Align T-105 and T-104.

Response should be essentially flat to 7.5 mc.
h. CRO Amplifier
(1) Set S-2 in VERTICAL position.

(2) Apply 0.5 volt signal to PIC-
TURE INPUT, J-2.

(3) Align T-101, T-102, and T-103 by
observing undetected output on
Master Monitor CRO screen.

Response should be essentially flat to 4 mc.
Tilt of the axis should not exceed 15% of the
peak-to-peak signal.

2. Low Frequency Response

a. Kinescope Amplifier

~MAKE THESE LEAD LENGTHS

AS SHORT AS POSSIBLE

Vi

o
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(1) Switch S-6 DOWN.
(2) Turn KINE CONTRAST max-
imum clockwise.
(3) Apply 1.0 volt p-p 60 cycle square
wave to PICTURE INPUT, J-2.
Signal at VI11-3 as observed on a Cathode
Ray Oscilloscope with good low frequency re-
lsponse should be 5% tilt or less.
h. CRO Amplifier
(1) Switch S-6 DOWN.
(2) Switch S-2 in VERTICAL posi-
tion.
(3) Apply 1.0 volt p-p 60 cycle square
wave to PICTURE INPUT, J-2.
(4) Adjust CRO GAIN for 1.0” of
deflection.
Tilt observed on monitor CRO shall be 5%
or less.

Il. RCA Monoscope Camera—MI-26030
and MI-26030-A.

A. Attach detector to PICTURE OUTPUT
or MONITOR OUTPUT terminated with
75 ohms.

B. Remove Blanking Signal.

C. Set PICT.-EXT. switch, S-2, to EXT.

D. Align T-7, T-6, T-5, and T-4.
Response should be essentially flat to 8 mec.
:E, Insert 60 cycle square wave at pin 4 on V-6.
Square wave should have less than 10% tilt
and 10% overshoot.

F. Remove V-2 and replace clamper tube V-9
with 6H6 with its filament pins removed.
G. Add temporary grid leak (500 K) to pin 4

on V-6.

H. Attach detector to pin 5 of V-6.

[. Disconnect R-5 and add temporary grid leak
to pin 4 of V-1.

J. Align T-3 and T-2.
Response should be essentially fat to 8 muc.

K. Insert 7.5 kc. square wave.
Square wave should have less than 10% tilt.

L. To align T-1, reconnect R-5 to grid (pin 4)
of V-1. Remove temporary grid leak at this
point.

M. The circuit shown in Fig. 7 is one way to
simulate the output capacity of the Mono-
scope tube and provide the means of inject-
ing the video sweep.

The tube designated here might well be
changed to any pentode such as 6AKS,
6AC7, etc.
Because of the size of the plate load re-
sistor, input circuit of V-1 becomes principal
signal load.

N. With circuit connected as above, inject
sweep at pin 1 of 6AGS. Response of input
circuit should be essentially flat to 8 mec.

O. Return unit to normal operating condition.

lIl. RCA Image Orthicon Camera Chains
(for Master Monitor see I. Film Camera
Chain)

A. Field and Studio Cameras—Studio, MI-
26000 and MI-26000-A ; Field, MI-26010 and
MI-26010-A

ALIGNMENT PROCEDURES

I. High Frequency Response

a. Disconnect input capacitor, C-13, to
PICTURE AMPLIFIER, V-2, and
renmove image orthicon socket.

b. Close S-6 by compressing turret handle
and fasten in this position. This opens
coaxial line and inserts 51-ohm resistor.

c. Attach detector to low side of R-23,
150-ohm resistor directly below V-7.

d. Maintaining amplifier output at ap-

proximately % volt peak-to-peak, align
T-8 and T-7.

Response should be essentially flat to § mec.

e. Set gain control to maximum and high
peaker to its mid-capacity position.

1. Using the network of Fig. 8. feed a
100 Kc. square wave to pin #1 of V-2.

tor across MONITOR OUTPUT
to simulate monitor cable capacity.

(5) Set Cable Switch to 100 fcet and
set TRANSIENT SUPPRES-
SOR, R-22, to maximum clock-
wise position.

(6) To align T-3, connect detector at
PICTURE OUTPUT and inject
signal at pin #4 of V-13. Output
signal level should be 2.0 volts.

(7) Align T-2 and T-1, maintaining
1.5 wvolts output at PICTURE
OUTPUT. Input to first picture
amplifier should be made at pin
#24 of camera cable receptacle.

Overall response should be essentially flat to -
6.5 mc. Switching the CABLE LENGTH
switch to 500 feet, the response characteristic

2w Vew Yow
5600 5600 5600 TO FIRST AMP
MWV GRID, PIN |
OF V-2
1000 L1
INPUT FROM 1500
Mpf

SQUARE WAVE GEN.
OR SWEEP GEN.

FIG. 8.

Set the 1000-ohm pot at the input so
that the square wave is reproduced
with no #ilt. Do not change the setting
of potentiometer. Remove square wave
generator and insert video sweep,
through network. Align T-5 and T-6
using signal inserted at this point.

Overall amplifier frequency response should
be essentially flat to 7 mc. Gain of amplifier
connected as above shall be equal to or greater
than 1/10 the signal fed into the input network.

g. Return unit to normal operating con-
ditions.
2. Loww Frequency Response (Applicable
only to units modified according to Tech-
nical Bulletin #JB65.)

a. Repeat step “f” of High Frequency Re-
sponse using 7.5 kc. square wave. Tilt
shall be less than 10%.

B. Studio Camera Control—MI-26055

1. If control is to be checked by itself, the
following procedure is recommended :

a. High Frequency Response
(1) No driving or blanking pulses to
be applied.

(2) Replace V-14 with a GALS, with
filament pins removed.

(3) Add temporary grid leaks, 470,000
ohms, pin 4 of V-16 and V-13 to
ground.

(4) Connect 75-ohm terminations on
PICTURE OUTPUT, J-9, and
REMOTE MONITOR OUT-
PUT, J-6. Add 200 mmftd. capaci-

S =

Input circuit for checking response of Image Orthicon Camera.

should remain unchanged at the low frequency
end but rise uniformly to be approximately 1.5
times the low frequency response at 6.5 mec.
Similarly, switch to 1000 ft. The response char-
acteristic should remain unchanged at the low
frequency end but rise to be approximately 2.5
thmes the low frequency response at 6.5 mic.

(8) The output at REMOTE MON-
ITOR should show the same fre-
quency response as PICTURE
OUTPUT.

(9) Retwrn unit to normal operating
conditions.

b. Low Frequency Response

(1) With conditions 1 to 5 inclusive
of part (a) in effect, attach CRO
across PICTURE OUTPUT.

(2) Insert 60 cycle square wave at
pin 4 of V-13. The square wave
shall have less than 10% tilt.

(3) Retwrn unit to normal operating
condition.

2. If the STUDIO CAMERA CONTROL
is to be checked with a monitor, etc., the
following procedure is recommended :

a. High Frequency Response

(1) Remove blanking pulses by replac-
ing V-12 with 6SN7 with pins 1,
2, and 3 removed.

(2) Replace V-14 with a 6ALS with
filament pins removed.

(3) Add temporary grid leak, 470,000
ohms, to pin 4 of V-13.

(4) Turn GAIN

maximum.

potentiometer to
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ALIGNMENT PROCEDURES

(5) Connect 75-ohm terminations of
PICTURE OUTPUT, J-9, and
REMOTE MONITOR, J-6.

(6)

(7) | These steps are same as those

(8) outlined in part 1-a.

9

(10) Return unit to normal operating
condition.

b. Low Frequency Response
(1) With conditions 1 to 5 inclusive
of part (a) in effect, attach CRO
PICTURE OUTPUT.

Procedure and response same as those out-
lined in part 1-b.

- C. Field Camera Control—M]I-26065
1. Picture Amplifier
a. High Frequency Response

(1) Replace V-12 with 6SN7
pins 1, 2 and 3 removed.
Replace V-4 with 6H6 with pins
2 and 7 removed.
(3) Insert 500,000 ohms resistor from
pin #4 of V-3 to ground.
Turn GAIN to maximum and ter-
minate PICTURE OUTPUT.
Attach detector to PICTURE
OUTPUT and align T-8 T-3,
T-2, and T-1, injecting sweep at
grids of picture amplifiers V-7,
V-3, V-2, and V-1 respectively,
maintaiming 2 volt signal at out-

put.

The response of V-7 stage falls off gradually
starting at approximately 5 mec, The overall
response is made essentially flat to 6.5 mc. by
over compensation of the preceding stages.

b. Low Frequency Response
(1) With conditions 1 to 4 inclusive
of part a. in effect, attach CRO
across PICTURE OUTPUT.
(2) Insert 60 cycle square wave at
pin 4 of V-3.

with

(@)

(4)
&)

The square wave shall have less than 10%
tilt.

(3) Insert 7.5 kc.

pin 4 of V-1.

square wave at

The overall square wave response snall have
less than 10% tilt.

2. Kinescope Amplifier

a. Remove kinescope socket (see below).
Using an isolating capacitor in series
with the cathode side (terminal 6),
connect detector between grid (termi-
nal 5) and cathode terminals of socket.

b. Align T-5.

)

TO CrO

il
L]
FIG. 9. Socket connections used between Field
Camera Conirol Kinescope (7CP4) and ““CRO”.
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The response from pin #4 of V-1 to pin #5
of V-30 should be flat to 5.5 mc. and then fall
off gradually.

c. Varying the CONTRAST from min-
imum to maximum should increase the
amplitude approximately 50% without
affecting frequency response.

d. Square wave response shall be same
as outlined in part 1-b.

3. CRO Amplifier

This is best observed directly on the cam-

era control CRO as a video envelope.

a. Align T-6 with V-11 removed and T-7
with V-10 removed. The response with
V-10 and V-11 in place should be es-
sentially flat to 5.5 mc.

b. Square wave response should be same
as that outlined in part 1-b.

c. Retwrn unit to normal operating con-
ditions.

D. Field and Studio View Finders—MI-26015,
MI-26005

1. Remove kinescope socket. Using an iso-

lating capacitor in series with cathode

side (terminal 7) connect detector be-

tween grid (terminal 5) and cathode. (See
Fig. 10.)

To CRO

)

FIG. 10.
View Finder Kinescope (5FP4) and “CRO".

Socket connections used between

2. Turn CONTRAST to maximum.
3. Align T-5 and T-4.

Response of amplifier should be essentially
flat to 5.5 mc. Contrast should cover range of
approximately 6 to 1. Overall gain should be
approximately 40.

4. Return unit to normal operating condi-

tion.

IV. RCA Amplifiers and Switchers

A. TA-1A Distribution Amplifier—MI-26155
1. High Frequency Response
a. Set GAIN to approximate mid-posi-
tion.
b. Terminate output in 75 ohms.

c. Apply a 2.0 volt peak-to-peak video
sweep to the input jack.

d. Align T-1.
Response should be essentially flat to 8.5 mc.

Repeat the above test for each of the five
sections individually.

Note: Where input and output is greater than
2.0 volts peak-to-peak, but no greater than 4.0
volts peak-to-peak (such as from a synchroniz-
ing generator), remove the 5600-ohm resistor
in the plate circuit of input tube. This change
limits high frequency response. Amplifier is
then used strictly for pulse distribution.

2. Low Frequency Response
a. Terminate output jack with 75 ohms.
b. Feed 2.0 'volts peak-to-peak 60 cycle
square wave to input.
c. Adjust GAIN for unity gain (2.0 volts
peak-to-peak out).
d. Adjust LF. PHASE for minimum
tilt and best flat topped square wave.
B. TA-5B Stabilizing Amplifier—MI-26160
1. High Frequency Response
a. Replace diodes V-10, V-14, and V-15
with dummy tubes (filaments open).
b. Return grids of V-7 and V-9 to ground
through 0.5 megohm resistors.
c. Cut off V-5. (Place grid at —22 volts
through approximately 470,000 ohms.)
d. Terminate PICTURE OUTPUT and
MONITOR OUTPUT in 75 ohms.
. Apply video sweep to pin 4 of V-7.
Align T-5 for response as in Fig. 11.

Il
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FIG. 11. Frequency Response of Stage in-
cluding “T-5” of TA-5B Stabilizing Amplifier.

f. Align T-4 to compensate for T-5 so
that response is flat to 7.5 muc.

g. Align T-3, T-2, and T-1.
Response should be essentially flat to 8 mc.
2. Low Frequency Response
a. Feed 60 cycle square wave to pin 4
of V-7.
b. Signal at terminated PICTURE OUT-

PUT and MONITOR OUTPUT
should have less than 10% tilt.

c. Return unit to normal operating con-
dition.
C. TA-5C Stabilizing Amplifier—MI-26160-B
1. High Frequency Response
a. Terminate PICTURE OUTPUT and

MONITOR OUTPUT in 75 ohms.
(Do not terminate Sync Output.)
b. Place S-1, LOW-HIGH switch, in

LOW position.

c. Set R-93, MONITOR GAIN, and
R-49, SYNC LEVEL, at mid-position.

d. Connect a 470,000 ohm resistor be-
tween pin 4 of V-4 and ground. It may
be necessary to return the resistor to
a negative bias voltage.

e. Insert a dummy 6AC7 and 6H6 (fila-
ments open) for V-9 and V-14 respec-
tively.

f. Connect sweep detector to PICTURE
OUTPUT.

g. Apply video sweep to V6-4. Align
L-4A and 4B for response as in Fig. 12.

h. Align L-3A and 3B for response as
in Fig. 13.

j. Adjust input signal to 0.25 volt peak-
to-peak. Align L-2A and 2B to obtain
response as in Fig. 14.



k. Inject signal at PICTURE INPUT
jack and adjust PICTURE GAIN for
0.1 volt peak-to-peak at V1-4 (if it
is necessary to use last 25% of max-
imum counter-clockwise rotation on
PICTURE GAIN, switch S-1, LOW-
HIGH switch, to HIGH and readjust
signal to 0.1 volt peak-to-peak at pin 4

of V-1. Align L-1 to give Fig. 15.
The overall frequency responsc should be

essentially flat to 7 mec.

2. Low Frequency Response
a. Apply a 60 cycle square wave pin 4
of V-5 to obtain 1.5 volts at PIC-
TURE OUTPUT.
The tilt should be less than 10%.
h. Return unit to normal operating con-
dition.
D. TM-1A Program Monitor—MI-26140
1. High Frequency Response
a. Remove V-17 kinescope sockct.

b. Connect detector hetween terminal 7
of socket and terminal 6, inserting a
.05 mifd. blocking capacitor between
the latter.

. Turn CONTRAST maximum clock-
wise.

d. Align Z-2 and Z-1.

Response should be essentially flat to 7 Mec.

[ed

2. Low Frequency Response

Inject 60 cycle square wave, 1.0 volt peak-
to-peak, to PICTURE INPUT, J-L

Tilt at kinescope socket should be 10%
or less.

Retwrn unit to normal operating condition.

o 00
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FIGS. 12, 13, 14 and 15 (above). Inter-
mediate and overall Frequency Response
Curves of TA.5C Stabilizing Amplifier.

ALIGNMENT PROCEDURES

E. TS-10A Studio Switching System—MI-26235
1. Monitor Amplifier
a. Apply video sweep of 1.0 volt peak-
to-peak to J-7, MONITOR PICTURE
INPUT. Set MONITOR SWITCH
in lst position.
b. Connect detector to MONITOR jack,
J-9, terminated in 75 ohms.

c. Adjust MONITOR GAIN for 1.0
volt peak-to-peak sweep out at MON-
ITOR jack.

d. Align T-1.

Response should be essentially flat to 8 mc.

e. Connecting sweep to Aux. #5 or Aux.
#6 with AUX. GAIN controls at max-
imum should give same response as
above. (Change monitor switch to
positions #2 and #3 respectively.)

2. Channel “A” and “B”
a. High Frequency Response.

(1) Terminate PICTURE OUTPUT
in 75 ohms.

(2) Apply video sweep to CAMERA
CONTROL #1 jack, J-1.

(3) Push up A and B selector but-
tons for this input.

(4) Connect detector to PICTURE
OUTPUT.

(5) Operate PICTURE FADING

controls together from “A” to
“B” channel maximum gain posi-
tion.

The response at either maximum gain posi-
tion shall be essentially flat to 10 mc. At mid-
gain position the response should be down ap-
proximately 10% of mid-band response.

(6) Repeat above for J-2 to J-6 inputs.

Note: When testing at jacks J-5 and J-6,
switching MONITOR SELECTOR switch to
positions #2 and #3 respectively will tend to
decrease frequency response, but only very
slightly.

A

I'. TS-30A Field Switching System—MI-26215

1. Picture Amplifier
a. Connect 470,000 ohm resistor from
pin #4 of V-8 to ground.
b. Replace V-6 with 6H6 with filament
pins clipped.

c. Remove sync input, and switch SYNC
to EXT.

d. Set PICTURE GAIN at mid-position.

e. Attach detector at PICTURE OUT-
PUT.

f.Align T-26 and T-25 respectively, main-
taining 1.5 volts peak-to-peak output.

Response should be essentially flat to 8 mc.
Gain should be unity.

g. Check 6 input positions.
2. Monitor Amplifier

a. Terminate MASTER MONITOR,
J-30, (output jack) with 75 ohms.

b. Switch monitor switch to SPARE
INPUT TO MONITOR and insert
sweep signal, 1.5 volts peak-to-peak.

c. Set MASTER MONITOR GAIN to
mid-position.
d. Align T-28.
Response should be essentially flat to 8 mc.
3. Sync Amplifier

a. Insert video sweep at SYNC INPUT,
J-32, and turn SYNC GAIN, R-7],
to maximum position. The gain shall
he at least 0.35.

b. Turn SYNC switch, S-26, to EXT.

c. Attach detector to PICTURE OUT-
PUT, J-31.

d. Align T-29.

Response should be essentially flat to 3 mc.

e. Return unit to normal operating con-
dition.

G. TA-10A Mixing Amplifier—MI-26281
1. High Frequency Response

a. Attach detector to output, J-9, termi-
nated in 75 ohms.

b. Insert 2.0 volts peak-to-peak sweep to
CHANNEL #1.

c. With FADER CONTROL to maxi-
mum for CHANNEL #1 and mini-
mum for CHANNEL #2, align Z-1.

Response should be essentially flat to 7 Mc.
d. Fade to CHANNEL #2, inserting
sweep at CHANNEL #2 input.
e. Readjust Z-1 if necessary to com-
promise response for both channels.

N

. Low Frequency Response
a. Adjust fader to maximum position for
CHANNEL #1, minimum for CHAN-
NEL #2.
b. Set bias at maximum clockwise posi-
tion.
6. Insert 60 cycle square wave, 2 volts
peak-to-peak, at input, J-1.
d. Adjust L.F, PHASE, R-10, for square
wave response.

Tilt should be less than 10%.

e. Insert signal at INPUT #2 and fade
from CHANNEL #1 to CHANNEL
#2.

Without adjustment, tilt should be same as
for CHANNEL #1.

»

FIG. 15. Square Wave
Response of TA-5C
Stabilizing Amplifier,

A
-
A % TILT = %x 100
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THE REQUIREMENTS OF
TELEVISION STATION DESIGN

By DR. WALTER J. DUSCHINSKY"

PART |
The General Problem
Of TV Station Design

Producing and maintaining television pro-
grams calls for perhaps the most involved
and complicated operation undertaken by
man. Behind the actor lies an army of pro-
duction, technical and administrative per-
sonnel, whose specialized contributions to
the whole must be efficiently integrated
within the most efficient plant facilities
that can be devised.

Television stations in the past few years
have grown like Topsy. Make-shift addi-
tions have been made to make-shift be-
ginnings, and present operations are suffer-
ing from inefficient, uneconomical plant
facilities.

The time has now come to rectify past
mistakes and develop the most functional
quarters that can be evolved for such a
highly complex enterprise, to be prepared
for the competitive future of this now fully
established business.

The development of television station
facilities, however, can never be achieved

by existing methods and current practices,
and it is not enough to entrust the design
of television stations to the joint capacities
of architects and engineers alone.

In reviewing the drawings of existing
and proposed television buildings, includ-
ing even those of latest design, it is evi-
dent that the basic essentials for success-
ful production and operation are lacking.
The these shortcomings is
largely due to the fact that, in the gen-
eral specification for new television build-
ings, most of the requirements have been
specified by either the architect or the
engineer, who in turn have received their
the operational
maintenance departments. As the growth
of television has been enormous both in

reason for

information from and

networks and individual stations; opera-
tion, production and administrative per-
sonnel have had no time to create their
own planning apparatus. Therefore, all in-
formation supplied to the architect is de-
partmental and often personal in character.
It is apparent that if engineering is strongly
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represented, technical facilities are favored,
and when production has the upper hand,
their own particular interests are over-
stressed in any new plant design.

In present and in some proposed tele-
vision plant designs, clients have been

lulled to sleep by the wvery properly
executed architectural and engineering
sketches of their consultants. But while

the execution of these plans and drawings
may show exactitude and general archi-
tectural and engineering knowledge, this
does not guarantee an economical and effi-
cient plant design. The basic facts, on
which such plans are built, are, in nearly
all cases, incorrect or at least misunder-
stood. This cannot help but lead to un-
necessarily high capital expenditure and
constant high operational costs.

The complexities involved in designing
a television station require, as never be-
fore, the top-level coordination that only

¥ Nowland & Schladermundt, Industrial De-
signers, New York, Philadelphia.
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Final evolvement of the circular horizontal
studio design as visualized by Dr. Duschinsky. L
Such a structure might be utilized in a large T
network installation or in a "'Television City”

a number of stations or networks.

serving

|a planner can give to the development of
specifications. Such a man, by his approach
in collecting facts, and his experience with
cmpirical results, can unite all aspects of
the problem. Through an analysis of the
requirements of any specific undertaking
he can originate overall specifications and
guide their actual development. The plan-
ner does not need to go into the detail
required of the specialist—the architect
and engineer—but must understand their
problems before he can at top level for-
mulate the overall picture of the problem
that the specialists individually cannot
achieve.

It goes without saying that very few
of the architectural and construction or-
ganizations have the time and money to
keep a staff of scientists, architects, engi-
neers, producers, technologists and artists
permanently employed. For this reason, it
is apparent that this task of developing

the design specifications of television sta-
tion plant should be left to trained per-

sons specializing in the top level planning
of television installations, and fulfilling
the requirements of the aforementioned
group of specialists through a basic analyt-

ical study of each station’s needs.

The top level planner will have to as-
semble the necessary data to conduct an
effective analytical study, and must be
fully conversant, not only with television
statistics, but also with translating them
into human factors of television production.

To produce a functional and efficient
television plant layout, all deciding facts
must be collected and used in an analyt-
ical study. Such facts are the available
statistics on television plants, the informa-
tion supplied by the management and the
stations, and specific surveys made by the
planner himself. Basic facts, such as a sta-
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THE ARRANGEMENT

~

tion’s growth over established time periods,
its time on the air, and exact figures on
programming as it affects live talent, film,
remote and network programs, must be
painstakingly studied. Other facts influenc-
ing planning are employment figures, areas
and volume of the station, station location
and character, number of sponsors and
divisional budge'tmﬁgures. Comparative data
on all television stations must be assembled
for their possible bearing on any given
tabulation.

The relationship between areas and vol-
umes and the percentage ratio growth of
each area, must be translated into produc-
tion possibilities and better working ar-
rangements. This can only be done by
discarding the limitations of fixed and
conventional building plant approaches.
Thérefore, beside his statistical knowledge,
the television planner must possess plan-
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ning faculties, ingenuity and imagination
in addition to outstanding working knowl-
edge of production techniques and opera-
tional policy of a television station plant.

With the help of such an analytical
study supplied by the planner, the archi-
tect and engineer will then be able to pro-
duce designs based on firm facts and data.
Only then will the client be guaranteed a
plant in which all functions are provided
with the necessary space and facilities
properly integrated into the most efficient
whole.

The assembly of these basic factors for
such an analytical study takes time as it
demands the assembly of all available data
concerning television stations in general,
the correct condensing of essential and
fundamental material pertaining to a par-
ticular station which must be checked for

BASIC ELEMENTS

A—Center of Circle—

Technical Traffic
Distribution

B—Center Core of Circle—

Technical Areas

C—Area of Circle—

Studio Area

D—Perimetrical Area—

Production Area

E—Perimeter of Circle

Exit and Entry of
Materials & Personnel

.......O...........O.......\..\...O......O0.0.....O........... 000000000000 000000000000000000000000000000

its character and exactness, and finally the
analysis and interpretation of these factors
before the detailed recommendations can
be formulated.

THE FUNCTIONAL
TELEVISION STATION

The television operation is an intricate
system of technical and production-wise
problems. There are, however, three “Basic
Elements” in this operation on which the
planning structure may be developed.

These basic elements are:
A. The operational area
1. The technical traffic area
2. The technical control area
B. The production area
1. The studios
2. The production areas
3. The production traffic areas

C. The administrative area.






HOW IT WORKS

1—Sightlines for
Control Areas
Radiating
Ovutwards

2—Electrical Supply
Systems
Radiating
Ovutwards

3—Personnel Production
Entry Directed
Towards Core

4—Material Production
Entry Directed
Towards Core

THE OPERATIONAL AREA

Technical operations should be consid-
ered a main basic element. The technical
traffic shall be separated, and confined to
its own area. Provision for separate tech-
nical traffic is further necessary to elim-
inate bottlenecks and cross-traffic between
operation and production. The technical
traffic space should be arranged with care
to provide direct exit and entrance to all
technical areas, and to be large enough to
permit personnel and material transporta-
tion. As such traffic will be of a vertical
as well as a horizontal nature, it will make
use of the fire stair tower as well as the
elevators.

A technical core area should be provided
and the technical control area, studio con-
trol rooms, master control rooms, announce
booths, film projection rooms, etc., should
be directly accessible from such a traffic
core at different levels. This arrangement
would provide, in addition to easy accessi-
bility to all technical areas, the proper
interconnection and quick interchange of
personnel. Intercommunications between
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technical areas will therefore be much
facilitated. A vertical and horizontal duct
system should be located in the same area.
The electrical duct system should be laid
out to permit the shortest possible runs
radiating out from a centralized vertebra
system. Such a core system will provide
efficient and convenient maintenance and
operation,

THE PRODUCTION AREA

The functional separation of studios
from other production areas must be real-
ized for successful television operations.
The present practice of using the high
dollar value of the studio area as scenery,
prop and equipment storage, should be
abandoned. Ideally planned and adequate
studio space is important because it is here
that money is made and spent. Studio
space should adjoin its control areas in
such a way that sight lines and access to
control areas are easy and efficient. Use
of different floor levels should be consid-
ered in this planning stage, and is of such
importance that it must be classified as a
basic requirement.

Adjoining the studio area would be the
other production areas. Some of the prop
and scenery storage, and especially the
equipment storage must be in the imme-
diate vicinity and easily accessible. Dress-
ing rooms, make-up rooms and other sec-
ondary areas need not, however, be in the
immediate vicinity.

THE ADMINISTRATIVE AREA

The administrative space should occupy
the highest level, well separated from op-
eration and production, and may be lo-
cated in the structural truss area spanning
the studio areas below.

THE “CHAIN” ‘

While the ‘“Basic Elements” are the
bricks with which the planner builds, the
“Functional Chain” is the pattern he will
apply. Such chains result from the inter-
dependance and interelation of compli-
mentary elements and areas and will read
differently for each planning stage. Stage 1,
for example, would be “Studio—Studio
Control Area.” Stage 2, which may be the







next stage in the progressive development
of a station’s facilities, might read ‘“Pro-
duction Area — Studio — Studio Control
Area—Technical Traffic Area.”

The proper distribution of areas to form
such chains, besides providing for func-
tional efficiency will also coordinate traffic
and reduce intercommunication problems
to the minimum. The various chains would
then be linked closely together and in-
tegrated both horizontally and vertically.
Once the general arrangement and pattern
of these chains has been set, the planner,
architect and engineer will then be able
to determine very readily their proper
working relation, shape, and dimensions.

Reconsidering the functional chain and
the basic elements, the simplest and most
efficient form of television development
would be a circular horizontal plan. This
plan would embody-a two-level traffic pat-
tern, and would,h in general, offer the fol-
lowing advantages:

1. Functional simplicity.

2. Space economy.
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. Compactness of technical areas.
. Centralization of all duct systems.
. Accessibility of production areas.

. Expansibility inside practical limits.

~N N P R

. Flexibility of studio and production

areas.

8. Lowest capital investment to enclose
a given space.

9. Easy adaptibility to a television sta-
tion’s growth—“Tempo of Adapta-
tion.”

10. Construction economy of a functional

form modified only for aesthetic con-
siderations.

These are a few of the pronounced ad-
vantages of the basic circular television
plant design.

Starting with the circular arrangement,
we can simplify it by using a half circle,
and further modifying it by interposing a
horizontal strip. This solution would still
offer a well coordinated television plant de-
sign with all the inherent advantages of
flexibility and expansion. For new stations,
the sectional development may be the most

advantageous solution. This would permit
the development of the station in stages
suited to the tempo of adaptation. Stand-
ardization in structure and building ele-
ments moreover can easily be achieved by
architects and engineers.

Applications of the basic circular plant
development can be made to most square
or rectangular forms as long as the func-
tional requirements do not seriously inter-
fere with building limitations. The planner
may have to scale basic function against
building limitations to provide sound plan-
ning recommendations for the architect
and engineer. Thus, since these basic ar-
rangements can be readily adapted to con-
ventional space and architectural limita-
tions, there can be no excuse for improper
planning,

In practice, complete circular develop-
ment is possible only where a large com-
pletely new station design is to be con-
structed. Nevertheless, modifications of this
basic solution can be applied to many ex-
isting alterations and new buildings within
existing and imposed limitations.




EMPIRE STATE TELEVISION

Bogress toward completion of the Empire
State Building Multiple-Station Antenna
took another forward jump recently when
the old 67-foot TV antenna was dismantled
and work on the new tower started, with-
out interruption of television service by
any of the participating stations. Tempo-
rary antennas which were previously in-
stalled will continue to be in operation
while construction work is underway.

Highlights of the steady forward strides
taken in the mammoth project were: (1)
erection of two temporary TV antennas to
accommodate ABC (WJZ-TV) and NBC
(WNBT); (2) installation of new steel
reinforcements which will eventually sup-
port the new 217-foot TV tower; (3) erec-
tion of scaffolding, protective screens and
working space at three levels; and (4) the
section-by-section “cutting-away” of the
old 67-foot TV antenna with acetylene
torches.

A “word-picture” story of the construc-
tion work and “tearing-down” of the old
antenna is given in the photos on the fol-
lowing pages. The job of constructing
new reinforcement steel at the top of
the building was, in itself, an ambitious
project. This was completed by an Amer-
ican Bridge Company crew which also has
completed other phases of the erection
and dismantling work. As the photos illus-
trate, the old 67-foot antenna was lowered
gradually, as three-foot sections were cut
away. These sections were in turn lowered
by means of elevators to the 85th floor
where larger freight elevators “took over”.

Meanwhile, engineering test and de-
velopment work by RCA engineers at
Camden, N. J. (see photos next page)
continues at full speed. Full-scale towers
are being used for complete engineering
performance tests, which include such work
as decoupling measurements between an-
tennas, antenna impedance characteristic
measurements and similar tests which will
assure the proper operation of five TV an-
tennas from one supporting structure. The
main function of the full scale tower task
will be that of determining as nearly as

FIG. 1. View of the top portion of Empire State
building showing temporary antennas located at
each side. Note that photo was taken before old
67-foot TV antenna (center) was taken down. The
three platform working levels provided are vis-
ible. Photo was taken from the Metropolitan Life
Insurance Building with a 40-inch telescopic lens.

possible the actual decoupling between the
separate TV antennas. This measurement
will be made with the final antennas which
will be placed on the tower on top of the
Empire State Building.

Towers are arranged to support adjacent
pairs of antennas in the same manner in
which they will be located on the building.
For instance, to determine the coupling
between antennas for Channels 2 and 5,
the Channel 2 antenna will first be ener-
gized with a signal source on Channel 2,
and the amount of energy received by the
Channel § antenna from Channel 2 will
be measured and recorded. Then the op-
posite arrangement will be made; that is,
to energize the Channel 5 antenna with

the Channel 5 signal and measuring the
amount of Channel 5 signal picked up by
the Channel 2 antenna. In a like manner,
all of these adjacent antennas will be
tested.

The overall, multiple-antenna project
when completed will provide better tele-
vision transmission and greater coverage
for the metropolitan area. Also, the cen-
tralizing of several antennas at one site
will simplify orientation of individual
“home-receiver” TV antennas. The new
217-foot TV antenna will provide facili-
ties to accommodate WCBS-TV, WABD,
WJZ-TV, WPIX and WNBT television
stations.




FIG. 2 (above). In this photo, Ray Corbet, American Bridge Company foreman, fastens lines to the 75-foot NBC temporary antenna which
towers above: (left to right) the Chrysler Building with WCBS-TV antenna. Daily News Building with WPIX tower and the United Nations Building.

FIG. 3 (below). At Camden. RCA Engineer Howard King at right and assistant are
shown making impedance measurements on the Channel No. 7 antenna elements.
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FI(z. 4. In this photo,
Richard Wright, RCA
Engineer, is shown di-
recting the assembly
of [the four-layer Super
Turnstile Antenna for
Channel No. 4.

P

FIG. 5. Richard Wright and

Joseph Blake
characteristic
urements on
stile Antenna

are shown making
impedance meas-
the Super Turn-
pictured in Fig. 4.
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FIG. 6. Partial view
of the engineering field
laboratory showing the
Channel No. 7 ontennz
under test in the fore-
ground and Channel
No. 5 antenna in back-
ground. Near building,
Channel No. 4 Super
Turnstile is  visible.
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Here at the 96th floor, American Bridge Company steel

D workers are fastening new steel reinforcements to
provide additional strength to accommodate increased
activity, loads overhead. and the tuture 217-foot tower.

“AGTION-PHOTO

Next, after turnstile sections came down, the mammoth
B job of removing the supporting pole was tackled.
("Spider” Kelly is fastening ‘rigging” to old tower.)
Protective screens avoid falling material and injury.

A three-story scatiold erected atop the Empire State
building was necessary to provide adequate working
space.. Here, steel workers are shown completing the
top working level, 1300 feet above the street level.

ENCE SHOWING

In this photo, American Bridge Company steel workers
are securing rigging and hoists preparatory to lower-
ing the old antenna. A special boom holds the old an-
tenna which is lowered as each pole-section is removed.



Before dismaniling of the old TV antenna began, tempo-

9 rary antennas were erected to insure continuous service.
Pat Corbet (right), 57, and son, Joe, 32 years old, are
fastening transmission line on NBC’s temporary antenna.
|

CONSTRUCTION PROGRESS AT

Seciion-by-seclion the old supporling pole was Q
“burned-away’” by the use of acetylene torches. Note
that cable and pulley rigging is attached to the 400-
pound section for safely lifting and “lowering-away”.

Next, came the “tearing-down” process of the old
NBC, 4% 1ton, 67-foot TV Super Turnstile antenna.
American Bridge Company steel workers are shown
at work during the antenna dismantling procedure.

1300 FEET “UP”

As each section was burned away, it was lowered
(by a specially erected boom) to the 102nd floor. Each
section was then carried in the elevator shaft to the
85th floor, where the freight elevators did the rest.



WOR-TV’S new television stu-

dios on West 67th Street in New York
incorporate not only the latest types of
television studio equipment, but also some
new and different ideas in studio and con-
trol room arrangements, all of which make
a marked improvement in efficiency and
flexibility of operation. The ‘Television
Center”’ takes in the width of an entire
city block between 66th and 67th Streets.
WOR-TV’s studios and offices are con-
structed on the 67th Street side of the
“Center”.
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WOR'S TV ST

By NEWLAND F. SMITH

Engineer-in-Charge of Television
WOR-TV, New York

The studios are the result of over a
year’s engineering planning and construc-
tion, all co-ordinated by the Television
Engineering Department of WOR-TV.
Initially the station, whose transmitter and
810-foot tower and antenna are located at
North Bergen, New Jersey, went on the
air October 5, 1949, from its New Am-
sterdam Television Theatre Studio and
remote pickup points. After four months

of operation in this manner the new stu-
dios and master control facilities at 67th
Street were completed and opened Feb-
ruary 1, 1950. Since then, most of the
studio programs on WOR-TV and all film
camera work has originated at this point.

Building and General Facilities

The building which WOR-TV chose for
its studio and master control facilities is
the 67th Street half of the old New York
Riding Academy building which ABC
initially purchased for their television cen-
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Overall view of WOR-TV
studios located ot “Television Center.”
Occupying nearly 10,000 feet of floor
space, the area is generally utilized as
a two-studio setup, studio “A"” at left,
land studio “B” at the exireme right.

|FIG. 1 (above).

iter. The floor space was approximately
[90 feet by 90 feet with a peaked roof
which gave a maximum ceiling height of
45 feet. In this space WOR constructed
[two large television studios (each having
approximately 3000 square feet of floor
space), two announce studios, three pro-
gram control rooms, master control, and
jprojection room facilities (sometimes
[termed Studio C).

In addition, a small building adjacent
jon 67th Street, which was formerly a car-
[riage house, was made into offices for the
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(1) CONTROL RM A
(2) ANNOUNCE BOOTH D
(3 ANNOUNCE BOOTH E

3
FIG. 2 (above).

Plan layout of f{irst floor show-

CONTROL RM C
CONTROL RM B

ing the WOR-TV studios. Space is utilized so
that two large studios (each approximactely 42 feet
by 68 feet) are provided. Control Rooms and
Announce Booths are located as shown above.

station operating personnel and dressing
rooms. The first floor studio and control
room arrangement is shown in Fig. 2 with
the space over the studio control room
being divided up as shown in Fig. 8 for
camera control center, master control, and
projection facilities.

Facilities are so arranged that any com-
bination, up to a maximum of eight of the
eleven local sources of signal (studio and
film cameras) may be previewed and
switched on the program line in any of
the three program control rooms. In addi-

tion, up to three remotes may be set up
for previewing and switching at one time
in any of the three control rooms.

WOR-TV Studics “A" and "B”

The two large studios, “A” and “B”,
each 42 by 68 feet, comprise the playing
area available at 67th Street. As may be
seen from the accompanying photos and
floor plans, the two studios are, in effect,
one very large room which lends itself to
many different flexible studio sets and
arrangements. Usually, the overall space
is devoted to the studio “A” and “B”
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STUDIO A sTuDIO ¢ STuDIiO B
PROGRAM CONTROL ROOM PROGRAM CONTROL ROOM PROGRAM CONTROL ROOM
@) Q @) o Q a &) O _ O
PGM CONSOLE | AUDIO PGM CONSOLE |Aup!O PGM _CONSOLE | AUDIO
o|o]o|c|ojalo] consoLe olo|o]ojalo]o|consoLe o|o]ofo]o]ojalconsoLe
ANNOUNCE ANNOUNCE
STuDIO D STUDIO E
{7 S
PR\ AN MONITOR
SN A & SWITCHG
CONTROL
LINES
CAMERA CABLE

PATCHING
MONITOR & SWITCHING CONTROL LINES

=] u‘clc FEEEEEEREEEEE MONITOR & SWITCHING CONTROL LINES
QOIO'O°°0°°°O°0°°
CAMERA CONTROL CENTER
| [ o
FILM CAMERA SWITCHING RELAYS J
CAMERAS
}.‘{:| L_(]’/\ TRANSMISSION CENTER
16 MM OPAQUES “16MM “OPAQUES 8
B8 SLIDES & SLIDES MASTER CONTROL
FILM
CAMERA
PR I:}F/WI:B FIG. 3. Simplitied diagram of the WOR-TV L]
35MM A5MM facilities showing how various major com- OQUTGOING LINES
ponents and functions are interconnected. 8 INCOMING REMOTES
FIG. 4 (below).

A typical studio setling at WOR-TV. In this setup, a portion of studio “A” is being utilized.
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WOR-TV STUDIOS "A’” and "B’ (Continued)

setup, however three sets or shows can
easilv be in motion at the same time.

Each studio has a separate control room,
and the control rooms of “A’ and “B”
overlook the studio floor. Studios “A” and
“B” each contain four studio cameras, two
| mounted on crane type dollies, and two
‘on pedestal type. A microphone boom and
perambulator are also located there. In ad-
dition they are provided with a possible
maximum of 42 microphone outlets.

The arrangement of the studios in this
building incorporate several new and novel
ideas. First, is the separation of the cam-

era control operators from the program
direction and switching center. Here the
camera control operators are centrally lo-
cated (for all studios) in one room called
the Camera Control Center. In this way the
program director is unencumbered by any
distraction which might occur from work-
ing over the shoulders of the technical op-
erating personnel, or from any confusion
which might arise from their being in the
same room.

With this system, the program director
has directly in front of him, at his con-
sole, monitors on each of his local cameras

plus two preview monitors for switching
up the cameras from some other studio
which might be used as part of his par-
ticular program. The program consoles
used in these “Program Control Rooms”
are all made up specially, using seven of
the standard TM-1A program monitors.
In addition, the switching control panel is
located on this desk for the video switcher
who sits alongside of the program director.

By centrally locating all camera control
units in one place further advantages were
realized from the technical point of view.
First, maintenance operations on the equip-
ment are no longer hampered (during re-
hearsal and program periods) by the pres-
ence of program personnel in the same

(Countinued on paye 31)

WOR ... ONE OF AMERICA’S
PIONEER STATIONS

Every hour, on the hour, WOR an-
nouncers identify the station as “WOR,
One of America’s Great Stations.” It is a
claim that has never been disputed—and
is unlikely to be in the future, as the
accompanying story on WOR.TV studio
facilities will indicate.

WOR may also lay claim to being ons
of America’s pioneer stations. It was es-
tablished in February 1922 by Bamberger’s

FIG. 5 (above).

Department Store in Newark—as a promotion
for the sale of radios. The first transmitter was
a reconditioned DeForest 250 watter located on
the roof of the store. Operator of this rig (see
illustration below) was a young man by the
name of Jack Poppele. A year later, when a
brand new 500 watt transmitter (one of the
first commercial transmitters to be specifically
designed for broadcast use) was installed, Jack
was put in charge of technical operations. Today
he is Vice President of WOR, a director of
the Mutual Broadecasting System and the Presi-
dent of the Television Broadcasters’ Associa-
tion. The industry’s “oldest” station engineer,

WOR’s first transmitter installation on the roof of Bamberger’'s
Department Store in Newark, February 1922, J. R, Poppele, engineer, at the controls.

in point of continuous service with one
station, he is also its best known. He has
served on many technical commitiees of
the IRE, the SMPE, the Acoustical Society
and the VWOA. Recently he was appointed
“Head of Communications” for New Jersey
State Civilian Defense Administration.

During Mr. Poppele’s twenty-eight years
at WOR he has seen the station grow—
to 5,000 watts in 1927, to 50,000 watts in
1935—through Apex, Fax, FM and now
TV. In every forward step WOR has been
a pioneer—in the lead in progress, pro-
gramming and prestige.

1. R. {Jack) Poppele, Chief Engineer and
Vice President of WOR and WOR-TV.
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FIG. 7. View of stu-
dio “B” setup, as
made ready for the
“B-BAR-B” Program.
Four cameras are
available for use in
each of the large
studios which pro-
vide an unusually
flexible playing area.
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FIG. 6. Scene in
studio "A” during a
rehearsal of the “Mr.
and Mrs. Mystery”
Program. Two RCA
studio cameras, and
an RCA 77-D Micro-
phone mounted on
Boom and Perambu-
lator cover the scene.

o 3



WOR-TV STUDIOS
“A” and “B” (Continued)

room. Secondly, the flexibility of opera- BALCONY
tion is greatly increased. For example, any
combination of the eight studio cameras
and three film cameras can be used to-
gether on any program switched through
any of the program control rooms. This
Hexibility is further increased by the use
of a camera cable patch panel in the cam-
era control center, enabling any of the
studio camera controls to be patched to L'GHTING\Z

BALCONY

cables leading to any of the main studios conRoLs
or announce studios. Thirdly, it is pos-
sible to realize a saving in the number of
operating personnel assigned for the cam-
era control operation with this new ar-
rangement. In addition, replacement of
equipment is greatly facilitated by this
centralized operation.

LIGHTING
E CONTROLS

CATWALK
CATWALK

!Studio Lighting

i io lichti PROJECTION
A very .ﬂeX1ble SFUle hghtmg» system oy MASTER
has been installed in each studio. This 34-0% 18- 0 CONTROL

| . . . o g
permits the use of slimline fluorescents as S1oxz3=e

well as incandescent spots, scoops, and

i ; X A . STORAGE &
strips in any combination required for a REWIND
particular show. The fluorescent lighting is
provided to give a good basic lighting for
\the scene with the incandescents to be

R R FIG. 8 (above). Plan layout of the second floor showing upper part of studios
used for fill-in and mOdelmg- where lighting equipment is located, projection room and master control rooms.
| Control of all the lights is normally done
{from four portable switchboards on the
catwalk in each studio. In this way most
lof the lighting cables and distribution cir-
cuits can be kept off the studio fioor. If,
however, it is required for some small
scene to have the control on the floor, one
of the portable boards may be brought
down and plugged into an outlet provided
in each of the four corners of the studio.
Dimmers may be used in series with the
circuits when so required. All of the slim-
line fixtures, and a large number of the
incandescent fixtures are supported on
pantograph “sky-hooks” which make it
leasy to adjust any lamp.

In addition to the lighting fixtures pro-
vided in each of the two large studios,
[there is provision for plugging in 5 kilo-
|watts of lighting fixtures in each of the
[two announce studios when it is required
[to use a camera there.

FI1G. 9 (at right). Partial view of studio “B”, look-
ing into WOR-TV control rooms. Visible overhead
is the WOR-TV studio lighting ararngement made
up of slim line fluorescents and f{lexible scoops.
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WOR-TV STUDIO PROGRAM

STUDIC
- 20’_0” =Il
0o I|2JI
6|7]|| -
== === ,
8= s = ]| AUDIO
PGM VIDEO AUDIO
DIRECTOR SWITCHER ENGR.

»

FIG. 11. View of Control
Room “A” showing the
WOR-TV Program Direc-
tor's Console at left and
the Audio Console at right.
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Three program control rooms are pro-
vided at the 67th Street Studios, all of
which are identical as regards facilities.
One of these control rooms is used nor-
mally with each of the two large studios
-—Studios A and B. The control room floor
level is about two feet above the studio
floor. A large window from the control
room permits good visibility into the
studio.

FIG. 10 (at left). Typical floor plan of one of
WOR-TV studio control rooms. All three control
rooms are practically identical as to facilities.
Video console components: 1. Preview Monitor—1I.
2. Camera Monitor—I1. 3. Camera Monitor—2.
4, Camera Monitor—3. 5. Camera Monitor—4.
6. Line Monitor. 7. Preview Monitor—2. 8. Direc-
tor's Intercom Panel. 9. Projection Room Re-
mote Control. 10. Technical Director’s Intercom.
11, Switching Panel. 12. Receiver Monitor.



CONTROL ROOMS “A’’, "'‘B”” and *'C”

The third control room (Studio C Con-
trol Room) is normally used for handling
of remote programs or film programs. Film
inserts on remotes are easily handled in
this control room by routing the remote
signal through the Studio C switching sys-
tem. In addition, all station breaks and
film spot announcements introduced in the
station break period are handled in the
Studio C Control Room. Studio C Control
Room is therefore one of the busiest spots
in the station, and is manned at all times
when the station is on the air.

li"rogram Relay Switching
Accomplished by TS-20A System

Each of the studio camera switching
systems consists of a sixty button switch-
ing control panel located on each of the
program consoles. These buttons merely

FIG. 12 (below).

operate d-c control circuits that switch the
video by means of the TS-204 switching
relays located cemtrally in the Camera
Control Center for all studios. Each switch-
ing control panel contains five horizontal
rows of buttons which fundamentally allow
for twelve inputs and five outputs. The
twelve inputs provide normally for eight
local cameras, that is, video signals with-
out sync, three inputs for composite or
remote signals, and one input which is the
“Effects” input. All of the inputs appear
on the coaxial patch panels in the Camera
Control Center, and therefore any of the

three camera switching systems can be set
up with any of the camera circuits or other
signals required for a given programming.
The five outputs of the camera switching

relays are generally used as follows:

The lower bank selects any one of the
input signals for the program output cir-
cuit for that studio, and is set up for
“over-lap” switching. The next two banks
are used for setting up the so-called
“Effects” amplifier inputs. That is, any
two of the inputs may be selected for feed-
ing a mixer amplifier, for producing lap
dissolves, super-positions, and fades. The
fader control is located directly to the
right of these “Effects” buttons. The upper
two rows of buttons are used to select in-
puts to the two preview monitors located
at either end of the program console.

In summarizing the available camera
switching sequences, any of the following
specific combinations are obtainable with
the camera switching equipment used (pro-
vided Master Control has patched in the
required signals).

(Continwed on page 54)

Studio Control Room “B"” during program operation (Program Director at left watches seven monitors; Preview 1,

Cameras 1, 2, 3 and 4, Preview 2 and Line Monitor). Video Switcher sits at director’s right and audio engineer at audio mixing controls.
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CONTROL ROOMS A, “B” and "C” (Cont.)

6. Instantaneous switch between any of
[the above signals and black.

B. Errrcts Banks 1 AND 2

The output of these two channels are
|mixed according to the setting of the two
/fader levers on the right of the switching
panel. The resultant mixed output is fed
back into the #12 input of the switching
Isystem where it can be previewed on
|either of the two preview monitors and/or
|switched on the program line.

1. Lap dissolve between any two studio
land/or film cameras.

2. Fixed superposition of any two studio
or film cameras.

3. Fade down between any studio or
film camera and black.

FIG. 15 (below).

4. Fade up between black and any

studio or film camera.

5. Any of the above fades, laps, or
superpositions between local cameras and
a remote signal when used in conjunction
with the “Genlock” in Master Control.

The “Effects” input also provides for
the addition at a later date of additional
equipment for other special effects, such
as horizontal and vertical “wipes”, “roll
buts”, split between two cameras, auto-
matic fades, etc.

C. Preview 1 anND 2 BANKS

1. Preview monitor may be switched in-
stantaneously to any of the signals set up
for this switching system: i.e., local cam-
eras, film cameras, remotes, or “Effects”.

In addition to the switching control
panel on the programming console, there
are located two intercom control panels.
One of these is used for the program
director’s intercom, and the other for the
video switcher’s intercom. These enable
the desk-type talk-back microphones to be
switched to the various circuits required
for direction of a studio production.

There is also located on the program
console a small panel which contains but-
tons for the remote starting and stopping
of any of the film projectors located in
the Projection Room. Control is given by
the projectionist to the particular studio
involved each time a projector is started
and stopped. Lights internal in the buttons
indicate when this control is available and
when the projector is running.

View of Control Room “C” showing arrangement of technical equipment.

Program Director’s Console with switching facilities is at left and Audio Console at right.
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FOUR OF THE MANY WOR-TV SWITCHING POSSIBILITIES

STUD 1O 'A

PROJECTION ROOM
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FIG. 17.
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MADE POSSIBLE BY THE TS-20A SWITCHING SYSTEM

PROJECTION ROOM S TUDIO B
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CASE NO.3
STUDIO "A-REHEARSAL-3 CAMERAS WITH
FILM & SLIDE INSERTS FROM 2C.
STUDIO "B'-REHEARSAL -4 CAMERAS.
STUDIO "C-ON AIR-1CAMERA IN'D FILM
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CASE NO.4
STUDIO A-REHEARSAL- 4 CAMERAS

STUDIO ‘B-NOT USED

STUDIO 'C-REMOTE WITH FILM & SLIDE
INSERTS AUDIO ANNOUNCE

FROM E.
LINES'IN FROM NEW AMST. LINES OUT TO TRANSMITTER, NR.
THEATRE REMOTES & NR.  NEW AMST THEATRE RECORDING
FIG. 19. & AUDITIONS.
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WOR-TV AUDIO CONTROL, ANNOUNCE BOOTHS 'D’’ & *'E”’

The audio system in each control room
is an assembly of standard RCA com-
ponents. A 76-B4 audio consolette forms
the basic part of the system. This is aug-
mented for additional microphone inputs
by two OP-7 mixer amplifiers mounted in
a specially built cabinet matching the 76-B.
Each of the OP-7 outputs appears on an
input fader of the 76-B, thus providing a
sub-master gain control on each of two
groups of microphones.

In addition, each set of inputs to the
OP-7’s can be switched to any one of five
groups of microphone outlets by means of
relays, thus providing for a maximum of
forty pre-set microphones about the studio
which can be used on different sets as
called for. Two microphone outlets in the
studio normally used for the boom micro-
phones appear directly on the 76-B fader.
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Two turntables and lines from Master Con-
trol for film and remotes complete the
audio system.

Master Control does all the program
output switching and permits audio to be
switched with the video or independently.
This allows the signal source of the audio
to come from a different point than that of
the video. Provision is further made for
turntable playback over the studio speaker.

Thus, the audio control equipment em-
ployed in control rooms A, B, and C pro-
vide complete facilities for the handling of
microphones, turntables, film sound, and
patched to the
proper control room in Master Control.

remotes. Remotes are

Announce Booths “D” and “E”
Two announce booths are provided, and
each booth is situated so that a view of

the studios is available from them. Each
booth may be controlled from two of the
three control rooms. This makes a very
flexible system in case spot announcements
are to be inserted into film or remote pro-
grams. It also provides an isolated booth
that may be used with the associated
studio to allow for the changing of scenes
within the studio. Announce booth “E”
is about 8 feet by 16 feet, and “D” ap-
proximately 10 feet by 20 feet. Either
booth can be used in emergencies for a
small “one-camera’” show if required (see
Fig. 21).

The basic equipment and facilities em-
ployed in each announce booth are similar,
and consist of a TM-1A announce mon-
itor, announce microphones, and required
terminations for intercom camera cables
and monitoring circuits Figs. 22

and 23).

(see

4

FIG. 20. Partial closeup view
in studio "B conirol room
showing the audio control
setup. Facilities consist of
an RCA 76-B Consolette which
is supplemenied by two
RCA OP-7 Mixer Amplifiers.



IG. 21. When the occasion arises,
nnounce Studioc “D” may be
used for a program setup as shown
ere during an introduction to
khe ""Mystery Rider” {ilm progra

FIG. 22 (above). View of Announce
Studio " showing left to right, 44-BX
Microphone, TM-1A Announcer’'s Mon-
itor, and announce desk microphone.

FIG. 23 (at right). Closeup of special
terminal box located in Announce Studio
'E” for microphones, intercom, camera
ables, monitor video, monitor power.
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WOR-TV FILM PROJECTION

The film projection facilities are located
on the second floor above the studio con-
trol rooms. In this room, which is approxi-
mately 18 feet by 34 feet, are located
three TK-20A film cameras with space and
trench facilities for locating a fourth when
required. Each film camera is associated
with a film multiplexer for combining
optically three sources of film or slides.
Two 16mm projectors, two 35mm projec-
tors, one Gray Telop, one opaque projector,
and three 2 x 2 slide projectors comprise
the projection facilities, distributed as listed
below as shown in the sketch of Fig. 24.

Camera 1-C

16mm Film Projector #1, 8 x 10 Opaque
Projector, 2 x 2 Slide Projector.

FIG. 25 (below). View of one end of the Pro-
jection Room; the two 35mm projeciors and the
projection room monitoring racks at left with
the TM-1A picture monitors mounted at top.

"\




ROOM (STUDIO *C”)

C!famera 2-C

| 16mm Film Projector #2, 3 x 4 Opaque
and Slide Projector and Special Telefax or
Scroll Titles, 2 x 2 Slide Projector.

|

Camera 3-C

‘ 35mm Film Projector #1, 35mm Film
Projector #2, 2 x 2 Slide Projector.

| Above each film multiplexer, and hung
on a sky-hook from the ceiling is a small
ntercom speaker and talk-back micro-
shone. This is used for direction between
he program console and the projectionist.
y patching arrangement each of the three
jrojection room intercom assemblies may
e set up for communication in any com-
bination with the three program control
rooms. Thus, one projector and film camera
assembly may be working with Studio A

—_ e

o allew il o0 M

o

FIG. 26 (below).

Control Room for an “On-the-Air" pro-
gram, while #2 camera chain and projector
assembly might be working with Studio B
Control Room for an audition. The talk-
back microphone on each of the intercom
assemblies is opened up by means of a
pedal foot switch located near the base
of each film multiplexer. In this way the
projectionist does not need to use his hands
when talking back to a studio control room.

Five racks of equipment are also located
in a row along the side of the Projection
Room. In these racks are located ampli-
fiers for the projector audio and the inter-
com systems. Four TM-1A monitors, rack
mounted, are also provided for monitoring
the output of each film camera chain. A
switching panel for each monitor provides
for switching the monitor from either the
camera output to any of the studio out-

puts, or to transmitter line. Remote con-
trol starting, stopping, and dousing circuits
are brought over to the racks for central-
ized control of all projectors. In addition,
switches are provided on the racks for each
projector, so that remote control may be
extended to any of the three studio con-
trol rooms or to a remote control panel
located in the Camera Control Center.
Local starting of any projector is provided
at the projector itself by means of a foot
pedal switch conveniently located on the
floor beside that projector.

Directly off from the Projection Room
is located a film rewind and storage room
designed for the handling of 35mm nitrate
film. Film storage cabinets are provided
here with exhausts directly from the cab-
inets to the outside, in accordance with
standard City regulations.

Another view of Projection Control Room showing location of other

equipment. Two RCA TK-20 film cameras with Gray Telop are visible in foreground.

61



! announce |
STUDIO-A [ sruoxoo{

I
|
STUDID STUDIO swoj |
CAM CAM MON
3 a - i-D |
|
st fe ———=1-1 YA 170l -
R L0 DU DT e L LT ]
CAMERA et — e __g:__f:___ = U Camema
CONTROL CENTER | 25 2 3 A P Jam CAM CABLE | CONTROL CENTER r
LOCATED m TRENCH Lo o ————F _ X ;—i_‘_ — e L IzmDo 2 ) PATCH PANEL ! LOCATED N TRENCK L= =
BETWEEN U B U-67 i U- u-67 U-6 I /EETWEEN -7 & V-2,
WOR-TV MASTER =™ oo oo ol e | o SR
H DR DIST CAMERA CAMERA CAMERA CAMERA X - OR PULSE
BOX [CONTROL ONTROL ICONTROL CONTROL oISt
8L N VA 2-a 3A 4-a I L Box
CIRCUIT DIAGRAM ot TT T T ] j | o
|
OF THE VIDEO _ || - S P S A L I O O 1 e
STUDIO-A | STUDY
SWITCHING & | SWITCH
SYSTEM LAYOUT Y | TR
I I | | VS ONLY l
R-13 [
MA-| I A4
VI === — =] —=|—|—|—] | [
1 | .
i I
—7 | v
PREVIE' i |
R-13 : | y
1 | \R
I I
LEGEND [ O T !
VDR VERTICAL DRIVING T [ :
DA | DA DA | DA | DA DA i
85125 2liz-1 f12-2i2-3 | |e-4
HDR HORIZONTAL DRIVING l N |
BL BLANKING f i i :
| a9, 0 4 US| | | UENURN N
DR DRIVING PLUS BLANKING L T T L l
OuUTPUT |
S MIXED SYNC 1 O e | T ——————= |____4___T________
i | —
V. VIDEO LESS SYNC 5TuDIO-A ! l
CONTROL ! |
VS COMPOSITE VIDEO AND SYNC \ :
> v, *
DA DISTRIBUTION AMPLIFIER UNITY GAIN came came lcAME cAme SWITCHING |FADE |
MON. MON MON MON RELAYS CTRL |
MA  MIXING AMPLIFIER & Az o, A controus | ||
SA  STABILIZING AMPLIFIER L e L—
C  CONTROL CIRCUIT =
o— 75 OHM PLUG IN TERMINAL =
ANTENNA -1 VS Sa B
x SWITCHING RELAY CONTACTS 4
>T5%_ R4
—< VIDEO JACKS P —
NOTE—ALL VIDEO JACKS ARE IN RACKS 5 & 6 L’ > ﬂ54
FF THE ATR] > -
R-1 EQUIPMENT LOCATED IN RACK 1 MORTTOR O f_>—>_s:] sa 9
RACK 10 6
U-45 EQUIPMENT DESIGNATED AS UNIT 45 vs Jvs Jvs Jvs s Bvs Vs R-s 9§
(See floor plans TD-831 and TD-833. Also I— —1l TRANSMITTER LINE
see equipment placement within Racks TN | | NETWORK LINE
TD-3 788 thru 791) feaxs L——g |__ Rrecorpmc une
&— CHASSIS TYPE COAXIAL CONNECTOR l ! SPARE
l_—_—_—j PREVIEW 1
—— DIRECTION OF SIGNAL FLOW o y
[ Hl— == |1 _ ereview 2
—{] CAMERA CABLE CONNECTOR ool T T
[N R-16
{—> VIDEO JACKS NORMALLED \\ ‘\\ R-16
$AS 16 < s<s e |\ \\
REM.CTRL. ‘é'(;;g“l:' ‘\ \\ ? |
U-3s RACK a \\ \ Y
\ \\ m -
ANERY [PRE VIEW| IPREVIEW|CRO GRID
LY MON MON UTpR
(Y 0-2 01
AR
\ U-36 u-34 DA -
\ \\_ ¢ PREVIEW | [RREVIEW s > FBI !
e T M
\ l ITIES
e 7 —>e ' ;-!T:s
I :TIEA
| >
|
L SYNC GEN I >-r_|
PHASING : ITi€ s
1 |
¥ Ll
PHASING L
VOLTAGE
TO SYNC GEN

62



]ANMOUNCE |

STUD!O-B | STUDIOE | STuDIO-C
! |'
|
- | | U-BO v 84 U8R v-9z Paz f-43
i oA voar AnN [ Fiim FILM
STUDIO S[TUDIO STUDIO STUDIO L TUDO STuUDIN | stuwo Fliam Fiud FILM Fow STUDG STUDIO!
cam Cam cam am UON A | MON | o MOh MON
! 2 3 4 [ e s e { CAM (V) AN CaM o wor
" T, .
T T ! T | ! 2 3
‘ T T =3 T
. ol
ve 1= SEL | 2 SEL| 3
_____ VIA U 1257 L q‘_i‘] 7 N ﬂ hh\
- =" I NVEZE MY
________________ ot A4
2 Z_\P.—CAM CABLE | T T T
— 8 — ~m— € —— 7 PATCH PANEL |
u-n v-1o8 | 1 TFILM CAmERA 12308 4
I .
STUDIO 5TUDIO STUDIO l 5213322 ’é t‘:i 1 U R0 | |
CAMERA CAMERA CAMERA I 231000 © Line T \(
CONTROL CONTROL CONTROL
5- SPARE COMMON LINE
128 3-8 4-8 : 6- SPARE INDIVIDUAL LiNE
i
I ) P P A Y S
— = - St e e u
el —_——J—_——__ _CAMERA
[ 1 conTroL cenTer 59 usl Luez e
I ! vom FiLm FILM FiLm 5T00C
Ton 1 S on ':)\:t?ﬁ caM CAM CAM LINE
1
n - \ vs 0 i L BOX CONT CONT CONT MCON
R-14 VY ! c 1-c 3-C 4-C
3 | LOCATED IN TRENCH| o I |
I
M4 4 ¢ & & & ¢ |
! |
1
' ! STUDIO C —
! | SWITCHING &
! | DISTRIBUTION
[ X |
| —_——————
PGM LINE |
DA |
135 B | [
—<=
|
| == | — ==~ — | — ] — 215
| | b 3 ma-9 [C
| } erFec
l 3 LT
———— | _.I I —
RIS 1L | 4
C SWITCHING —2 »]
5$TUDIO-B ! RELAYS | L‘\ ~C
N -
CONTROL ! | L_____t,_o_»;__________l-n-us ™
‘* | | Fom Lie -
| 1R-a VS \
SWITCHING |FADER| ¢ \
RELAYS |cTRL DA (DA SA \
CONTROLS | 101 |45 Y \
SN UNIT 104 ! |
——— e — = __l S \
| \
| | | | | |
I T T T i
| & t OuTPUT T
~
! VS NO 1 ] \
| vs
! NO 2 TELCD | | \ o
| ve wos I RECEIVING | 1] _1s —l_1sf —l bo \ 2
T v LINES | DA | DA DA | DA > DA (DA | _ wl|%
- NO4 ) | 10-5 | 11-1 -2 |3 14 |u-s \ M) |
! | RN FH
" ! vo NO 3 =] X =} Sl Bl 5 e
£ | VS | v o
NO | i ) Ot i Ja
TRANSM
| oA o T s I _T_______ __T____ N
o
¢ | LINE TELCO |
MON - TRANSMITTING
CHAN LINES |
! | STUDIO C [ SwiTchme
u-45 | CONTROL FADER
“Room_ ReLaTs o |cTAL
a VS o ono2 | ——==_ CONTROTS
TO NETWORK ] TN uNiT 1007
O —_——— e
Line oF ! SHOP
MON |
| CHAN
2 lLwe o
a | U-47 ILINE 2 TEST BENCH
| VS ILINE 3 PANEL
vs | TO RECORDING S
| vOR
e |
u-a9
CHAN — —_— — ) el
3
| Vs 5 '5| uJ ml ml s 3| vml nw] bxl 3 ~,| m] m.] ml |
vs | SPARE ™ DA | DA | OA [ DA |DA OA | DA | DA DA | DA ™ DA | DA |OA | DA | DA Icamera
| &1 (2 (3 | ra fies 3|21 |22 |23 |2 |28 a|3-1|3-2(3-3[3-a |28 cmop | CABLE
LINE ( TEST _ we-33a—|
=
cﬁ: LI I L] = 1] [c».«sml |Peos
_ " [ [T aol || s80-c—
o patch | 13370
[EVELT] paneL | | UNIT-131
| s vor| wom[ e Lu-08 ‘ —_——— s
|
1
I
|
' L
I | R-IC
1
i > ]
| wor aanm
! L] cen X
-E'J BLANKING PLUS
I LINEARITY BARS
| S
S—

SYNC GEN
2

RACK 3

63



FIG. 28. A special Camera Cable Paltcking
Panel designed by the WOR-TV engineering
staff is located in the ‘‘Master Control Center.”

FIG. 29. The studio camera shading and mon-
itor controls are centrally located in this con-
sole. At the extreme left part of the film
shading and monitor controls are also visible.

4

FIG. 27. Center
section of the WOR-
TV “Camera Control
Center” is devoted
to film camera con-
trols on right, and
master control pre-
view monitors with
remote control pan-
els at left. Small
windows face the
film projection room.




——
UP
STORAGE
‘o
N
< WORK
N SHOP

EQUIP. RACKS
HNEEEEEREER

AUDIO 8 TEST

~«—AISLE—>

MASTER CONTROL

FIG. 30.
Control

Adjacent to the film projection room on
the second floor is located the combined
|Camera Control Center and Master Con-
[trol Room (see sketch of Fig. 30). This
lis a large room approximately 24 feet by
|51 feet. About one-third of this room is
|taken up by the main operating console
|space, one-third by the rack equipment,
land one-third for a small maintenance
|shop.

The operating console is a large “U”
(shaped assembly of standard console sec-
itions (MI-26266). The side of the “U”
nearest the door contains all of the Master
Control switching facilities. The section
of the console facing the studios contains
lall of the studio camera control units. The
isection facing the Projection Room houses
[the film camera control units and some
master control equipment.

[Camera Control Section

In the Camera Control Center section
eight studio camera controls and two line
monitors form the section facing the stu-
dios. A window into the upper section of
each of the two large studios provide vis-
ibility for the camera control operators
into the studios. This is not considered
essential, but it was easy to provide. A
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WOR-TV MASTER CONTROL

special feature of the Camera Control
Center is the camera cable patch panel
shown in the photograph. This is mounted
on the wall directly adjacent to the cam-
era control units. The sockets mounted on
this panel correspond to cables leading to
the various studios. Five cables lead to
Studio A, five to Studio B, two each to
the Announce Studios, D and E, and one
to the shop test bench. The camera cable
pigtails that plug into these sockets cor-
respond to the eight studio camera control
units. Thus, the eight camera controls can
be distributed in any combination among
the fifteen circuits to the various studios,
depending upon the program requirements
for that particular operation. This adds
greatly to the flexibility of the over-all
system, and enables us to take care of
most any special requirement that can
arise. It furthermore reduces the total num-
ber of camera chains required in such a
setup involving several studios. Also, in
case of trouble in the equipment during a
program or rehearsal, it is very easy to
patch in a spare camera control unit so
that the equipment in trouble can be re-
leased for maintenance. In addition to the
patching of the camera control units to
any of the studios, it is, of course, neces-
sary to patch the video outputs of the
camera controls on the jack panels to the

Floor plan layout of WOR-TV “Master Control” and “Camera
Center” showing the arrangement of the technical facilities.

corresponding program control room where
the switching is to be done.

Besides patching the video outputs of
the camera controls to the particular
switching systems involved, it is, of course,
important that tally circuit information
and intercom facilities for that camera and
camera control follow the particular com-
panion program console. For this purpose
a special tally and intercom patch panel
is provided directly above the video patch-
ing panels. Here, a three-circuit plug for
each of the studio and film camera chains
is provided with jacks corresponding to the
inputs on each of the three control room
switching systems so that any camera con-
trol can be set up on any input to any
of the three switching systems for tally
and intercom control.

At each section on the camera control
console is mounted an intercom box and
jack. This is tied in with the corresponding
camera intercom system. Thus, a camera
control operator may plug in a headset at
one of the sections he is working with and
have complete two-way intercom with the
video switcher down in the program con-
trol room that he is assigned to and also
with the cameraman. In addition, on a sep-
arate earphone he may listen to the pro-
gram audio from that studio.

(Continued on page 67)
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FIG. 31. Front view of the WOR-TV Master Control Switching Console which
consists of facilities for switching six incoming circuits to four outgoing channels.

3

FIG. 32. View of one of the switch-
ing pcnels removed from console
to show the construction and ar-
pstLaSEuA rangement of the switching relays.
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FIG. 33. Closeup of one of the

WOR-TV Master Switching panels

: z : ‘ showing panel arrangement of con-
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WOR-TV MASTER CONTROL (Continued)

| The master control switching comprises
facilities for switching six incoming chan-
nels to four outgoing circuits. This is set
up for a pre-set system with provision for
either independent audio-video switching
or simultaneous audio-video switching as
I‘required. All four outgoing channels may
be tripped by a single master button, or
any group can be switched together, leav-
ing out other channels. A picture monitor,
(TM-5A is associated with each outgoing
channel in addition to an audio monitor
:and VU meter. Controls on each outgoing
channel provide for the setting of video
and audio levels independently.

|Masi‘er Switching (Thru TS-20A Relays)

Master switching is facilitated by the
use of the TS-20A video relay system
which frees control equipment and switch-
ing from usual operating restrictions. For
example, the relays are controlled by
isimple d-c lines from any desired point.
(Thus, push-button control panels are con-
wveniently located for the opsrator, with
relays and associated equipment ‘‘rack-
mounted,” as desired (see rack equipment
on following pages).

The actual switching control panel on
each outgoing channel is mounted in a
standard console housing section which is

made up as a unit with the audio switching
mounted on a chassis behind the panel (see
Fig. 32). In cases where simultaneous
audio-video switching is done, the switch-
ing is controlled by the video switching re-
lays, which in turn drive the audio switch-
ing relays from the tally contacts on the
video relays. The push buttons used for
pre-setting and switching control are made
up of a standard RCA push-button switch-
ing assembly mounted on an adapter panel.
The whole system comprises eight of the
standard console sections in width, and
makes a very flexible master control switch-
ing system. Only composite video signals
are handled here, such as the studio out-
puts, theatre, and remotes, so that no fad-
ing or lap dissolving is done. Switches are
made only at the end of a complete show
which comes from one of the studios.

Monitoring and Other Faciiities

Two TM-5A Master Monitors located
in the console section to the right of the
master centrol switching console are used
as preview monitors for master control
switching. Each of these monitors can bz
switched to any of the six inputs to the
master control switching for chzcking levels
and matching the outputs of the several
studios and remotes before they are actu-
ally switched to the outgoing lines. These

monitors are fed from two additional banks
on the master control relays (TS-20A). In
between these two TM-5A preview mon-
itors are located remote controls on six
stabilizing amplifiers. These are the stabil-
izing amplifiers that are used to feed the
normal inputs to the master control switch-
ing system. Therefore, at this one point it
is possible to adjust the synchronizing and
picture levels on each of the studio outputs
and all the remotes to the standard level
while watching the oscilloscope on the
TM-5A. It is also possible at this point
to check the phase of the vertical syn-
chronizing pulse on a remote coming in
with that of the local sync generator. This
is done by using the vertical driving pulse
from the local sync generators as a nega-
tive blanking pulse on the grid of the
cathode ray oscilloscope in the preview
monitor.

An adjacent console section houses re-
mote conirols on the synchronizing gen-
erators. This consists of a remote control
sync generator switch, enabling a standby
sync generator to be switchad in at this
point. In addition, two 60 cycle selsyns
provide a continuously variable phase [or
the 60 cycle lock-in on each synchronizing
generator. A TG-45A Genlock unit has
been installed which enables the local sync
generators to be phased with a remote in-
coming signal line-by-line, as well as field-
by-field.

- = p——— pp— =

VIDEO

VIDEO USE

IN USE - PRESET
INTERLOCK (1)

PLUS 4
AUDIO
VIDEO TALLY LITES O—
PRESET INTERLOCK
PRE SET PRE SET o A
VIDEO TALLY LITES 1
IN USE INTERLOCKS (6) }

O
O

VIDEO SWITCHING

(O3

VIDEO PICKUP
TRANSFER INTZHLOCKS (12)

RELAYS FOR 6
PROGRAM SDURCES
STANDARD RCA T520A

(PICKUP - 21

o

m
4
o
~

1 =
«
“l
I
=4
o
~
o
»
>

o

5

%

I
|
1
1
)

2
31
B

ELZASE

} AIDEO SWITCHING BAT
.

~Jtrocoy :| viDEO

IN USE TALLY LITE
1 CONTACTS (6)
+ BAT

o
o9
o
@

THEATRE

| »

U010

i

Lo

|
|

| =
«
“
c
S
G
n

|
-
>

VIDEO RELEASE
SATTERY INTERLOCK (11

AUDIO SWITCHING
CONTACTS (6)

VIDEO TRANSFER
RELAYS A7,B.89

— U

&

AUDIO PICKUP 1

interlocking system.

On

| 5 . -
| F'G. 34, Simplified TRANSEER T [ERLOCKS (8] AUDIO SWITCHING
. , _t CTRL INTERLOCKS (6}
| schematic of Master —IN@MF . Use wooho AUDIO_SWITCHING
. - -7 'VIDEO PLUS| BATTERY
Control Azdlo/\hdeo VJEESO IN USE [PRESET AUDIO ‘TALLY | PICRUP
: ; TeR[LOC TE 4
Switching System AUDIO Juresjiocn BAT wTERLOCA ()] HOLD
| showing the func- PRE SET Q rRe &7 AUDIO TALLY | LITES M'E%E.C;F';‘;f;
fisnwl controls and WTEROCK (1) :ijER INTERLOCK

()
AUDIO SWITCHC

O
O
©A
@

AUDIO TALLY LITES
IN USE INTERLOCKY 6

CTRL RELAY K10

(]
4
cl
2
8|
»

HEATRE __NEMO |

z
A
z
°
N

1DED

i

| @
3
4
<
2
o
| o
-

4

RELEASE

®
>

P

O e

AUDIO IN USE TALLY

$

1

}
AUDIO
TDANSFEQD

OH
O o
&{f

=
<
5
5
>

ot

NEMO 2|

¢
¢
B
&

_¢

——-o-o
RELEASE

[
>
)

VIDEO
TRANSFER

I

TRANSFER

v
I 13
\ ®Xubio swﬁ‘LmNc o
I + BAT r “BAT
,

INDEPENDENT  LOCAL
CONTROL TRANSFER

MASTER
TRANSFER

AUDIO
TRANSFER

ASTER

FL

TO NEXT

LOWER ONTROI PAN
CONTROL PAEDN ~—LOWER ¢ L PANEL ————_ _——UPPER CONTROL PANEL

CONTROLLED TRANSFER| CHANNEL

BY V1050

LITE CONTACTS (6]
RELAYS
Rl A2 AUDIO SWITCHING RELAYS
A12345M6 FOR B
PROCRAM SOURCES
50 MILLISECOND'
OPERATE DELAY
_LEGEND
© PILOT LIGHT
+BAT] QO PusH BUTTON
- (VNUMBER SIMILAR CIRCUITS REQUIRED
e ALTERNATE A & A-14 - STRUTHERS-DUN RATCHET
gy HAKE ‘SREAK CAMS SEQUENCE TYPE_ RELAYS

67



FIG. 35. View of the overall lineup of WOR.-TV Master Control Equipment

Racks. Complele arrangements consist

of four rows of ten racks each.

WOR-TV MASTER CONTROL EQUIPMENT RACKS

A total of forty equipment racks divided
into four rows house all of the power sup-
plies, amplifiers, synchronizing generators,
switching relays, patching facilities and
telephone company equipment for the
whole plant. The first row of equipment
racks is devoted to sync generators,
audio/video patching, stabilizing ampli-
fiers and distribution amplifiers.

In the second row of racks are located
the TS-20A video switching relays. A sep-
arate rack is assigned to each of ‘the studio
switching systems and to the master con-
trol switching system. Besides the relays,
each rack contains the mixer amplifiers
used for fader application and for the pre-
view monitor sync mixing, and, in addi-
tion, the distribution amplifiers associated
with each studio switching system. Other
racks in this row contain the audio ampli-
fiers associated with the master control
switching.

The last two rows of racks contain
mainly power supplies. Approximately 150
power supplies are mounted here to pro-
vide power for all monitors, amplifiers, and
camera chains in- the plant. All a-c power
distribution to the rack equipment is car-
ried by means of 4 x 4 overhead ducts
from the main circuit breaker distribution

68

panel located on the wall in the Master
Control Room. “Greenfield” is used to
bring the a-c power down from the over-
head duct into each rack where required.
Within the rack the a-c power is distributed
through a 2 x 2 duct having pigtails
branching out at the appropriate points
with motor connectors to plug into the
power supplies.

All d-c circuits and signal circuits are
fed out through the bottom of each rack
through trenches in the floor to the ap-
propriate equipment. All WP-33B and
580-C power supplies were slightly modi-
fied to allow 115 volts a-c to be brought
out on the Jones connector as well as the
d-c circuits. Thus, only a single multi-
wire cable is required to take the complete
power from the Jones connector on the
power supply to the monitor in its console.
This eliminates the need for any junction
point at an intermediate terminal strip.
The whole installation was therefore con-
siderably simplified. A .020 inch copper
grounding strip 10 inches wide passes
through all trenches and each rack and
console housing is tied into this grounding
strip, which in turn is carried to the build-
ing ground. All external circuits to and
from Master Control are handled by tele-

phone lines. About twenty-four lines
are used for this purpose. These are
routed to and from various points in the
city, such as remote pickup points,
theatre studio, and two outgoing lines.




FIG,

36 (above). First row of Master Control Racks

coniaining synchronizing generators, audio-video
paiching, “TelCo” equipment, and amplifiers.

FIG
trol

39 (below). Fourth row of Master Con-
Racks which include the audio test equip-

ment and additional power supply equipment.

FIG. 37 (above). Second row of Master Control
Racks which house TS-20A Video Switching Re-
lays—one rack assigned to each studio system.

FIG. 38 (below). Third row of Master Control
Racks showing centralized power supplies for
monitors, amplifiers and WOR-TV camera chains.
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FiG. 40. Closeup of stage at New
Amsterdam Theatre showing the
handling of cameras and micro-
phones during actual program scene.

FiG. 41. Overcll view of the New
Amsterdam Theatire studio showing
the studio facilities available. Three
television cameras and two mike
booms are visible on the respective
ramps. At center ramp, a studio cam-
era is mounted on a two-man dolly.

A




OR-TV NEW AMSTERDAM THEATRE - STUDIO

In addition to studio facilities at 67th
iStreet, WOR-TV has equipped the New
Amsterdam Roof Theatre for television.
In fact, it was from this theatre that
‘VOR-TV first went on the air with tele-
Yision programs, and for four months this
was where all studio and master control
facilities were operated.

This theatre has had a long history in
both theatrical performances and radio,
but had been vacant for several years
prior to WOR acquiring the use of it. Lo-
rated in Times Square, it has many ad-
vantages from the point of view of access-
ibility. A stage 40 feet by 44 feet provides
adequate floor space for television pro-
gramming, and a seating capacity of 450
lljrovides an ample audience. To convert
Ll'he existing theatre for television presented
considerable difficulties. A steel apron was
built out over the orchestra pit to extend
| o
the working area of the stage. In addition,
l'hree camera ramps at stage level were
built out radially from the two sides and
center of the stage. This, of course, necessi-

lated removing some of the orchestra seats.

A control room was hurriedly con-
structed and located in an old storage
room directly beneath the orchestra. This,

FiG. 42. View of the
Program Control Room
at the New Amsterdam
Theatre. The video con-
sole is at a level lower
han that of audio con-
s5ole. Sync Generators,
Stabilizing  Amplifiers
and associated equip-
menis are located at
he right in {fourteen
equipment racks.

of course, provides no vision from the con-
trol room to the acting area and there was
some question as to how well this arrange-
ment might work out in practice. Experi-
ence in operating from this control room
over a period of a year has indicated that
there has been no great disadvantage from
this blind operation.

Control Room Equipment

The technical facilities at the New Am-
sterdam Theatre include three TIK-10A
studio camera chains with a TS-10A switch-

ing system. In addition, a TK-20A film,

camera chain is used with a 16mm film
projector and 2 x 2 slide projector. All of
these control units are located together to
form one operating console in the control
room. An additional TM-3A monitor is
used in the console for a preview monitor
for previewing incoming remotes or signals
sent back from 67th Street Master Con-
trol. This preview monitor is switched by
one bank on the TS-1A switching panei
located directly on the right side of the
console.

On a slightly raised platform to the rear
of this console is located the audio oper-
ator’s console, which is a modified 76-B

assembly similar to that used in the 67th
Street studio control rooms. The program
director in this case also operates from the
raised platform beside the audio operator
where he has intercom facilities for com-
municating with the cameramen and stage
manager. An on-the-air monitor receiver is
located on a shelf directly above the oper-
ator’s console. To the right of the operating
console is located a row of fourteen equip-
ment racks. These contain all of the power
supplies, distribution and stabilizing ampli-
fiers, and two TG-1A synchronizing gen-
erators as required for the operation. The
projection facilities are located directly in
front of the console in the same room. Here
a bad building vibration problem forced
the construction of a shock-mounted plat-
form on which is mounted the film camera,
the film projector, and the multiplexer.

6 x 6 ducts from the control room to
the stage carry all camera cables and mon-
itor cables. An extension of this duct to
the balcony permits the use of additional
cameras in the balcony when required. On
stage two cameras are mounted on tripod
dollies with the center camera mounted
on a crane-type dolly. Two Mole-Richard-
son microphone booms are used on either
side of the stage.
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WOR-TV REMOTE
PICKUP EQUIPMENT

Field Equipment

A total of eleven cameras are used for
remote pickup work. One three-camera
chain is permanently kept with a specially
built mobile unit. This equipment is al-
ways operated with the control units in the
truck and the cameras taken into the pick-
up point by extending the camera cables.
The other field cameras are normally trans-
ported by another truck to the desired re-
mote location where they are taken out
and the control units set up inside near
the point of pickup. Normally, all of these
remote programs are sent back to the Mas-
ter Control by means of Telephone Com-
pany video lines. However, two 7000 mega-
cycle microwave units are available when
required to augment the Telephone Com-
pany facilities.

WOR-TV’s biggest remote pickup to
date has been the televising of the Brook-
lyn Dodgers’ games from Ebbets Field this
year. First, studies were made through the
use of movie cameras at Ebbets Field dur-
ing the past winter and spring, and through
the runoff of these films decisions were
made on camera placements. Seven camera
chains are permanently installed for the
season in a control room built into a room
in the grandstands. For this pickup four
cameras are used continuously on the game,
one with a Zoomar lens. A fifth camera
mounted on a studio type pedestal is used
in a commercial studio for Schaeffer, lo-
cated adjacent to the control room. Two
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FIG. 43. Diagram
showing the cam-
era setup used by
WOR-TV for cov-
erage of the Brook-
lyn Dodger games
at Ebbets Field.

SECOND

SWITCHER
LOCATED ANNOUNCE BOOTH

26 PAIR CABLE (PHONE)
FOR SWITCHED (TYPE)

{SIGNAL BOX

other cameras are used in a second com-
mercial studio for the Bob Edge pro-
gram, which follows after each game.

The Dodger telecasts from Ebbets Field,
which are carried exclusively on WOR-TV,
Channel 9, are handled by a 21-man team
composed of two 10-man crews and the
Field supervisor. One of the crews covers
daytime games and the other, night games.
Fach has a video shader, an audio engi-
neer and seven cameramen, including a re-

lief man. With each of the field units
mentioned above, the auxiliary field switch-
ing unit is used to allow lap dissolving and
super-position of cameras. Two synchron-
izing generators are normally carried with
each set of field equipment with a specially
built switch for substitution of the stand-
by generator in case of trouble.

Conclusion

In general, the facilities at WOR-TV so
far have proved adequate to produce al-
most any type of production which has
been requested. Its flexibility and the con-
venience of its studio arrangement help
greatly in producing television shows. The
system of utilizing a single camera control
center for several studios has worked out
very well, and adds considerably to the
flexibility of the system. Such a system
could be easily extended to more studios,
although there probably would be a prac-
tical limit as to the number of studios
which could easily be handled together
with one camera control center. However,
at least five or six studios could be handled
easily in this manner,

FIG. 44. “Johnny-on-the-Spot”” WOR.TV's Mobile
Unit is equipped with three field cameras, micro-
wave iransmitter, camera conirol units, video
picture monitors, and camera switching equip-
ment. In addition, the unit houses a radio
telephone and AM broadcasting equipment,
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FIG. 45. Red Barber,
commentator on the
Dodger games for
WOR-TV's coverage
from Ebbets Field, is
shown near the inter-
communication “Signal
Box” wused to com-
municate with the cam-
era director in the
conirol room, The spe-
cial system was de-
signed by WOR-TV's
Sports Production Man-
ager Roy Meredith at
suggestion of Barber.

4

FIG., 46. View of the
WOR-TV control room lo-
cated under the stands
at Ebbets Field. WOR-TV
camera director Ralph
Giffen is at the right.
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RCA Studio Cameras at WOR-TV, New York
WOR-TV uses 11 cameras like these—
6 mounted on RCA Studio Pedestals and
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ONE OF THE NEWEST and most carefully
planned television stations in the East, this great
Mutual Network Station is now delivering video
shows to more than 1,500,000 homes in the
New York metropolitan area.

Widely known for excellence of its technical
facilities, WOR-TV is backed by one of the
mostable engineering staffs in the business. Not
satisfied to recommend studio and field equip-
ment from specifications alone, this staff carefully

tested and compared the equipment of several manu-

Jacturers,

Today WOR-TV is supported by a complete
installation of RCA TV Studio Equipment. Eleven
studio cameras like those pictured here. Eight
RCA Field Cameras—that help give New York
the widest sports coverage in television. A com-
plete RCA push-button video relay-switching
system to serve the master control room and
three studio control rooms. Complete RCA film
camera chains. .. picture monitors. .. stabilizing
amplifiers . . . synchronizing generators . . . dis-
tribution amplifiers . . . power supplies.

Whenyou planfor TV ... or add equipment to
your set-up ... follow the networks. Go RCA!

Your RCA TV Equipment Sales Engineer will
help you plan. Call him. Or write Dept. 19-GD,
RCA Engineering Products, Camden, N. J.




RCA Field-Intensity Meter

Type WX-1A
50 to 220 Mc

li”/%mm

=for the television and FM bands

SPECIFICATIONS

Freq. Range...... 50 to 220 Mc

Sensitivity. . ... .5 microvolts to
20 microvolts/meter,
depending on frequency

I-F Bandwidth..... cee.. 150ke

FM Adjacent Channe'l
Selectivity . . .........65t0 |

FM Band Image Ratio..130to |

Power Supply...... Built-in 6-v,
voltage-regulated

(a-c power supply

also available)

Weight
Meter.............43%2 lbs.
Antenna
(including tripod)..... I5 lbs.

Size v.... 19" x [414"Hx 13" D

THE WX-1A meets the strict require-
ments of FM and TV engineers for
a field-intensity meter of laboratory ac-
curacy covering television, FM, and AM
services between 50 and 220 Mc. Its
high sensitivity permits minimum read-
ings ranging from as low as 5 micro-
volts per meter at 50 Mc, to 20 micro-
volts per meter at 200 Mc.

Completely self-contained, the WX-1A
includes a very stable superheterodyne
receiver. Selectivity characteristic is
down 65 to 1 on adjacent FM channels.
Image ratio is 130 to 1 at 100 Mc. A

2-stage audio amplifier drives a built-in

loudspeaker for continuous audio mon-
itoring of the signals being measured.

B8ROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODYUCTS DEPARTMENT, CAMDEN, N. J.

In Canada: RCA VICTOR Company Limited, Montreal

Separate output terminals provide for
convenient use with the standard
Easterline-Angus recorder. The built-in
vibrator power supply includes its own
voltage regulator. The antenna . . . fur-
nished with each WX-1A...is adjustable
for horizontal or vertical polarization.
4 14 7

For accurate data on the service area
of any TV, FM, or AM station in the uhf
—and for authoritative coverage infor-
mation for FCC proof-of-performance—
the WX-1A is second to none. Complete
details are available from your RCA
BroadcastSales Engineer. Or from Dept.
191IB, RCA Engineering Products,
Camden, N. J.
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30 watts output
152-174 Mc

CMV-4A—6 volt
CMV-4B—12 volt

thhe 30-watt SUPER Caorfome

A revolutionary new 2-way radio for police, fire fighting,
public utilities, taxis, pipelines, and construction services

: Clear reception assured within a few feet of adjacent-channel
stations because of superior circuit design.

i

Message intelligibility improved by raising average modulation
to 70% (ordinary transmitters give 10 to 35%).

Spurious emissions at any frequency down at least 85 db (20 times
better than required by FCC). Meets all RMA requirements.

Economical to operate (low current drain on stand-by; high-
efficiency amplifier takes less power). Tubes are operated for
optimum life; at least half of them idle at 1/5 of maximum rating.

Excellent performance in crowded metropolitan areas, as well as
farther out in the suburbs where the going is tough.

Cuts down interference within the band at least 100 db (100 times
better than required by FCC regulation).

Balanced construction reduces vibration—extends equipment life.
The Super Carfone 30 package—(1) single-unit transmitter, receiver and

power supply; (2) control box; (3) microphone and antenna; (4) speaker.

MOBILE COMMUNICATIONS SECT/ION

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN,N. J.

tn Canoda: RCA VICTOR Company limited, Montreal
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of AM Broudcasﬂng

BY FAITHFULLY SERVING the important requirements
of AM broadcasting, RCA tubes have won an unquali-
fied reputation for engineering excellence, depénd-
ability, and true operating economy.

In the future, as in the past, AM broadcasters can
look to RCA for the finest in power tubes. RCA con-
sistently follows a program of developing new AM tube
types and of improving earlier AM types. For example:

RCA 892-R—The forerunner of a group of RCA-de-
signed air-cooled power amplifier tubes that simplified trans-
mitter construction and introduced new operating and
maintenance economies. Today, hundreds of these tubes are
demonstrating their long life and dependability in the nation’s
leading 5- and 50-kw AM transmitters.

RCA 833-A—Originally designed by RCA engineers, this
power triode features a giant zirconium-coated anode for
greater dissipation, shielding that eliminates bulb bombard-
ment, and a husky filament that has tremendous emission
reserve for peak loads. These features have contributed to
more dependable operation, longer service life, and greater
opei'ating economy.

RCA 5671—A recent addition to the RCA line, this power
triode with its thoriated-tungsten filament draws 60 per cent less

Jfilament power than the previous pure-tungsten-filament type

. making possible a saving of $1200 or more a year in fila-
ment power in standard 50-kw AM transmitters. Performance-

proved in the field.

|/A REMINDER—RCA tubes for all types of
broadcast service are available from your local
RCA Tube Distributor or direct from RCA.

RCA LABORATORIES
PRINCETON, N. J.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

m RADIO CORPORATION of AMERICA

ﬁ ELECTRON TUBES HARRISON. N. /.
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