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OUR COVER for this issue, as you can plainly see,
is reproduced from a Kodachrome of Miss Terry
Carroll (Miss Atlantic City for 1947) posing beside
our new TK-10A Studio Camera—or didn’t you see
the camera? Credit for nice picture taking goes to
Rod Allen of our own photographic department;
for art and background, to Jack Parvin, director of
our Art and Production Department; and for ar-
rangements to Miss Judy Alesi, our hard-working
Assistant Editor. And—we might add—a good time
was had by all.

WFIL-TV has us almost at a loss for words. We're
still rubbing our eves. On June 5th the first part
of their equipment was loaded on a truck in
Camden. On the evening of August 6th—just 62
days later—WFIL-TV was on the air with test pat-
tern. In this 62-day period the transmitter, control
console, and five racks of auxilliary equipment were
installed, wired and tested. Oh yes, they also Lore
down their prewar FM turnstile, removed 50 feet
{from their tower, substituted a new 3-bay super
turnstile, installed transmission lines and connected
the whole works together. Who said television
would take years!

OLSEN DOES IT again, might be the title of Rex
Rand’s article (Page 24) heralding the long-awaited
LC-1A Speaker. For to that most modest and gentle-
manly of all Princeton sages, Dr. Harry F. Olson,
goes the chief credit for a development which, at
long last, really gives us a loudspeaker of true “T'M
quality” (i.e., uniform response and very low dis-
tortion, plus broad directional properties, through-
out the range of 50 to 15,000 cycles).

This is the second time Dr. Olson has come to
the broadcasters’ aid. Way back in the days when
Broancast NEws was a pup, Dr. Olson developed
the velocity microphone. (Those of you who kept
a file will find on Page 6 of our October 1932 issue,
the first published article on a velocity microphone
for broadecast use). The velocity microphone was
the first, and we believe is still the only type of
microphone capable of uniform respouse. to 15,000
cycles. Unfortunately, we did not, until now, have
an equally good speaker. .

The unit which Dr. Olson has now developed,
and which is featured in the LC-1A, is called the
Duo-cone—which is short for two cones on Lhe
same axis and with diaphragms at the same angle
(see Page 25). Experimental models have been in
use at Princeton for several years and many broad-
casters have heard it there. Without exception they
have been enthusiastic and have bombarded us with
queries of when. Well, it’s ready-—come and get it!

BASEBALL TELEVISION article on Page 57 is the

kind of story we would like to have more of—i.e.,
how it was done, what equipment was used, what
the results were. Everyone is interested in how the
other fellow did it. This is particularly so in tele-
vision, where almost every new program establishes
some new techniques. Right here and now we would
like to invite the operators, engineers and directors
of the present video stations Lo send us as much
material of this kind as they can get together. We’ll
take it either in the form of a fealure slory—or
as rough material which we can make into a story.
Lel’s make the pages of Broapcast News a forum
for discussion of television technigues and equip-
ment handling. You can start by giving us your
comments on this bhaseball writeup. Surely there’s
some of it you don’t agree with. Write us about it
—we’ll publish your letter here next issue.

WELCOME TO CAMDEN. To those of you NAB

Conventioners who would like to visit our plant
at Camden we extend a hearty invitation. We've
made special preparations to accommodate you on
Friday, September 19th (that’s the day after the
Convention) and will have our engineers primed to
answer your questions on any equipment problem.
For those of you who have no problems we have
some interesting things to see; such as 300 kilowatts
of M on the sir, television receivers on a mass
production line, new types of test equipment, or a
trip to WFIL-TV, if you’d like that better. And,
we’ll arrange entertainment for the wives, too.

Transportation from Atlantic City to Camden will
be provided (on Friday morning) and from Camden
to the Philadeiphia railroad stations Friday after-
noon. You can spend several hours in Camden and
still catch that evening train for the west or south.
See any RCA representative for details,





















RESTAURANTS

HACKNEY’S

CAPTAIN STARNS ...............

NEPTUNE INN....................

DOCK’S OYSTER HOUSE..........

GREATER PITTSBURGH CAFE.....

KNIFE & FORK INN...............

THE EDGEWATER ................

LIDO VILLAGE...................

MOSCA’S VILLA MARE............
DRAGON'S DEN ..................

BERT CRAMER’S .................

FASSA MOROCCO ................

SHUMSKY’S

LOCATION

215 Main Avenue
(Inlet end of Boardwalk)

Inlet end of Boardwalk
Pacific Avenue at Albany
2405 Atlantic Avenue
142 South Tennessee
Albany at Pacific Avenue

Amherst Avenue at 35th Street
(On the bay, where Margate and
Longport meet)

3006 Atlantic Avenue

3538 Pacific Avenue

2021 Boardwalk

South Carolina and Pacific Avenues
2801 Atlantic Avenue

Pacific Avenue at Georgia

THE SHELBURNE

CANDLELIGHT ROOM ............

HOLIDAY ROOM .................

SUBMARINE GRILL

ROUND-THE-WORLD ROOM

BABETTE’S

CLICQUOT CLUB .................

EL CAPITAN ...........cooiiian,

CHATEAU RENAULT .............

8

NIGHT SPOTS

Boardwalk at Michigan Avenue

The Brighton Hotel
Indiana Avenue at Boardwalk

The Mayflower Hotel
Boardwalk at Tennessee Avenue

Traymore Hotel
Boardwalk at Illinois Avenue

Hotel President
Boardwalk at Albany Avenue

Pacific Avenue at Mississippi

15 North Illinois Avenue
St. James and Boardwalk

1617 Boardwalk

WHAT YOU GET FOR YOUR $$

World-famous sea food restaurant. Features “Purified”
lobster pools. Steaks, chops, chicken and liquor served,
too. Open 11 am. to 12 p.m.

“Eat where they are caught.” Own fishing fleet males
daily trips to sea. Novel Yacht Bar. Noon to 10 p.m.

Sea food, steaks, chops Game cooked on advance order.
3 pm. to 2 am.

Oldest “Oyster House” features sea food of all varieties
as principal menu. Noon to 10 p.m.

Noted sea food; open kitchen; own baking; bar. Closed
Tuesdays.

Famed unique inn featuring sea food; steaks, jumbo
chops cooked to order; beverages. Open 1 to 10 p.m.

Delightful marine setting; good dinners and drinks;
piano melodies during dinner and in the evening. Cock-
tail lounge open 2 to 2; restaurant, 5 to 2.

Ttalian food, wines and liquors. 4 p.m. to 9 p.m. Closed
Tuesdays.

Ttalian cuisine in a pleasant setting. Open 5 to 9 p.m.

Chinese and American food; cocktail lounge.

“Just a bit of Sweden” Smorgasbord. Full-course din-
ners; steaks and chops a la carte.

Continental dinners wilh Swedishh Smorgasbord included.
Open for lunch and dinner.

Roumanian and Jewish dishes, wines and liquor.

“The Talk of the 'Walk!” New modernistic cocktail
Iounge. No minimum, no cover charge.

Try their famous Brighton Punch. Dining and dancing
nightly.

Dinner 6 to 9, a la carte until closing. Dancing and
entertainment nightly. No minimum, no cover.

Music in the Patio 4 to 7; in the Grill 9 until closing.
Dancing nightly.

Dinner 6 to 9, continuous entertainment; air-conditioned.
No cover, no minimum.

Famous for charcoal-broiled steaks, dinner and evening
shows. No cover.

Continuous entertainment and dancing; all-girl show;
musical bar. Shows start at 9, 11:30, and 2:30. Food at
any time; no cover.

Beautiful cocktail lounge and bar featuring mixed
drinks made with fresh fruit. Continuous music from
noon.

Music, dancing, good food and beverages.



















Location No. of Programs
Madison Square Garden...........ccocevreiennnene. 16
Polo Grounds . " 21
St. Nicholas Arena . 22
Yankee Stadium ....... 1

Freeport Stadium, Long Island......
West Side Tennis Club.......
Jackson Heights Tennis Club.......ccoooviiiiininnns
Pennsylvania Post Office.....
Downtown Athletic Club
Studio 8G—Radio City.. ettt
Gimbels, New York City....cccccooninccne
Rockefeller Plaza e et srebeen
Times Building ...
Astor Hotel ...
Times SQUATE ..ot seniees
‘Waldorf Astoria
Baltimore, Maryland .........
United Nations, Flushing.
Roxy Theater
Astor Theater
Municipal Stadium—Philadelphia, Pa
West Point, New York
21 Club ...
Ebbets Field . . .
Philco Pickup—NBC Microwave Relay, Phila.,
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TABLE NO. 1
IMAGE ORTHICON PICKUPS — June 1946 to December 1946

*“Line” indicates balanced telephone pairs as distinguished from coaxial cable.

Air Time Facilities
Hrs. Min,
28 55 *Line
63 26 Microwave
37 17 *Line
37 27 *Line
2 35 Microwave
44 52 Microwave
6 31 Microwave
25 Microwave
33 Microwave
57 Local Coaxial
19 Microwave
10 Local Coaxial
17 Microwave
41 Microwave
32 Microwave
10 46 Microwave
3 04 Microwave and Coaxial
10 17 Microwave
53 Microwave
20 Microwave
3 46 Microwave and Coaxial
8 23 Telephone Co. Radio Relay
18 288 Mec Relay
40 27 Microwave
8 28 Coaxial
311 Hrs. 39 Min.

1 case with camera equipment, including viewfinder, telephone
sets for cameras, tools and spare parts.

1 case with camera auxiliaries, including lenses, panning handles,
fittings for various types of tripods, spare tubes, and mount-
ing bolts for “high hats”. (A panning arrangement which is
secured to a table or bench).

Larger quantities of power cable, camera cable, microphone
cable, etc. are carried on reels in the vehicles.

A set of RCA Microwave Television Relay Equipment is used
for relaying the television program from the remote point to
Radio City. Facilities are available on the roof of the RCA
Building for the installation of the necessary receiving parabola
and wave guide which constitute the receiving antenna. The
output of this antenna is fed to the relay receiver on the floor
below, where suitable video monitors and cathode-ray oscillo-
scopes are mounted permanently for monitoring. The receiver
output is suitably fed to a coaxial cable which transmits the
signal to the fifth floor television master control room. From
this point on, the circuit continuity is identical to that of a
live studio or film transmission originating in Radio City, since
the signal is transmitted via the identical line amplifiers and
coaxial cable to the WNBT Transmitter in the Empire State
Building.

The relay receiver was installed in the Empire State Trans-
mitter Room in a few instances where line-of-sight transmission
was not possible on the RCA Building. In these cases, the signal
was fed directly to the WNBT Transmitter, and the Master Con-
trol Room was by-passed. Television programs that originate in
standard broadcast studios, or in the vicinity of Rockefeller
Plaza, are transmitted to the master control room by means of
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permanently-installed coaxial cable. Programs originating at
Madison Square Garden, St. Nicholas Arena, and the Yankee
Stadium utilize balanced telephone company circuits for trans-
mission to the master control room. The choice between telephone
line and radio relay transmission is largely determined by the
frequency that the location is utilized, the economy of manpower,
and the nature of radio transmission path. Of the twenty-five
locations listed in Table No. 1, only three used local telephone
line facilities.

NBC has used the microwave relay equipment under many
operating conditions, and the results have always been satis-
factory. The comparatively small size and compactness of the
transmitting antenna has frequently permitted its use indoors
within a steel building, provided a suitably located window was
available.

The pressure of operating schedules has necessitated the order-
ing of a second set of RCA Relay Equipment, but until it is
delivered, the old relay transmitter, operating on 288 me, is
utilized—FM and amateur harmonics permitting!

The Television Field Staff of NBC in New York is not located
at Radio City. A building has been leased in Long Island City,
since July 1941, which is but ten minutes from Radio City by
subway, and is located near the approach to the 59th Street
Bridge. This provides convenient access to Manhattan and other
sections of Metropolitan New York where television-field pro-
grams are originated.

TECHNICAL PERSONNEL

The normal NBC Operating Staff for television-field programs
consists of the following technical personnel for a two-camera
pickup which does not use a television radio relay link:
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FIG. 6. Block diagram of communications facilities for typical two-camera pickup.

to the transmitter? If a radio relay is not feasible (distance
or interfering structures) is a video line installation pos-
sible from an economic viewpoint? If so, is there sufficient
time for its installation?
(7) Is lighting required? Who supplies and operates it?
(8) Where will the audio lines terminate?
(9) Are all operating locations easily accessible and is sufficient
space provided for the equipment, personnel, and emergency
maintenance ?

After this preliminary survey has been completed and it has
indicated the practicability of the broadcast, an actual r-f test
is made to determine signal acceptability. If telephone lines are
required, an order is placed for these facilities. A final survey
is then made and all necessary construction started. When trans-
mission facilities and construction work is completed, an overall
test, with at least-one camera, is made from the pickup to Radio
City. If the program is from an indoor location, changes may
be required in either the intensity or the direction of the light-
ing. If these changes are practicable, they are made at this time.
All of the data obtained on the survey is kept on file for future
reference.

In some cases, it is possible to install camera and microphone
cables the day before the broadcast. This may effect economy of
operation by the reduction of personnel overtime costs, especially
when the technical facilities are scattered over an appreciable
area.
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THE DAY OF THE PROGRAM

As soon as the telemobile unit and the technical staff arrive
at the point of origin of the program, they setup the equipment.
When this task is completed, an overall check of the entire
system is made from each camera to Radio City Headquarters.
Any necessary adjustments are made and operating levels are
established. A final check of the equipment is made one hour
before the scheduled transmission time. From then, until the
actual broadcast, the field personnel continuously transmit pro-
gram material to Radio City for observation and comment.

During this hour, the assistant field supervisor and the pro-
gram director discuss the scenes to be picked up and the lenses
to be utilized. These scenes are then checked and any necessary
correction of lenses is made.

All NBC technical equipment is operated by the engineering
staff. The program director gives directions for switching cam-
eras, changing lenses (positioning of the lens turret), pickup
of various scenes, and fading of microphones during the
broadcast.

The camera technicians receive their instructions by telephone
from the video-switching engineer, and on a separate single head-
phone, they may listen to the audio portion of the broadcast.
This permits them to assist in coordinating the program and
often to anticipate camera “shots”.

(Continued on Page 20)
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DIRECTIONAL CHARACTERISTICS
N OF A TYPICAL LC-I1A
SPEAKER IN CABINET
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FIG. 5(2). Directional characteristics of the LC-14 Speaker at frequen-
cies of 1,000, 7,000 and 15,000 cycles are shown in the diagram above.
Note that the response is reasonably uniform over an angle of 120°.
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FIG. 9(h). The directional characteristic of a typical duplex-type speaker

at 15,000 cycles is shown here for comparison. Note that because the

horn used to obtain the high frequency response is very directional,

uniform frequency response is obtained only for position directly in
front of this type of speaker.

flowing in the high-frequency coil. This system not only affords
low distortion, but also is a contributing factor to a smooth
response over the mid-frequency range.

CABINET FEATURES

Just as listening tests on radio receivers have indicated a
bass boost is conducive to pleasant listening, so have listening
tests on the LC-1A confirmed the need for bass accentuation.
To accomplish this, the LC-1A cabinet was specially designed
with an open bass reflex port to give the most desirable bass
accentuation for general acceptance (Figure 4). However, since
some individuals prefer a flat, low-frequency response, the port
may be easily closed to obtain a curve as illustrated by the
dotted line in Figure 4. This curve also portrays the low-
frequency response of the LC-1A when it is mounted on a flat
baffle.
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istics of the LC-14 Speaker. Note that there is no sharp increase in

distortion at any point and that its distortion over the whole measurable
range is very low.
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FIG. G(b) Shown here are distortion curves for a typical “coaxial” type

speaker of conventional design. Use of a cross-over filter causes high

distortion in the cross-over frequency region. In the LC-14 this is avoided
by elimination of the filter, a single condenser being used instead.

The cabinet of the LC-1A is attractively styled in two finishes
—two-tone umber gray with satin chrome trim (MI-11411) to
blend with all RCA equipment, and a bleached walnut veneer
(MI-11411-A) for use in finely finished listening booths and
executive offices, etc. Both cabinets are provided with a brushed-
chrome control panel on the top right side. Mounting holes are
available for an MI-11711 channel selector swiich to connect
the speaker to any one of 10 high-level audio busses. When this
method of bridging is desired, the panel will also accommodate
the MI-11708 15-ohm power attenuator.

OTHER FEATURES

For applications where it is necessary to operate the LC-1A
as an independent unit bridging a low-level audio buss, a BA-4
series monitoring amplifier may be mounted in the base of the
cabinet. The panel will then accommodate the MI-11711 channel
selector switch kit, which includes an “on-off” switch and an






FREQUENCY RANGE PRE . |
FOR SPEECH _N
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HARRY F. OLSON
RCA Laboratories, Princeton, N. J.

INTRODUCTION

Subjective tests of frequency range preference of reproduced
sound have been made by various organizations' from time to
time. These tests appear to indicate that the average listener
prefers a restricted frequency range in monaural reproduced
speech and music. There are three possible reasons for the re-
sults of these tests, as follows: A. That the average listener, after
years of listening to the radio and the phonograph, has hecome
conditioned to a restricted frequency range and feels that this
is the natural state of affairs. B. That musical instruments are
not properly designed and would be more pleasing and acceptable
if the production of fundamentals and overtones in the high fre-
quency range were suppressed. C. That the distortions and devia-
tions from true reproduction of the original sound are less objec-
tionable with a restricted frequency range. The distortions and
deviations from true reproduction of the original sound are as
follows:

1. Amplitude distortion.
2. Nonlinear distortion.
3. Spatial distribution.
a. Relatively small source.
b. Separated sources in two-way loud speaker system.
c. Nonuniform directional nattern with respect to frequency.

O O
ORCHESTRA

L\ ACOUSTICAL
FILTER

4. Single channel system.

5. Phase distortion.

6. Transient distortion.

7. Microphone placement and bhalance.

8. Acoustics of two rooms; the pickup studio and the listen-

ing room.
9. Limited dynamic range.

10. Difference in level of the original and reproduced sound.
11. Noise.

In order to obtain a better understanding of the reason for
the preference of a restricted frequency range in reproduced
sound, a fundamental all-acoustic test of frequency range prefer-
ence was made. A small orchestra was used for the source of
sound in this test. An acoustical filter was placed between the
orchestra and the listeners and arranged so that the filter could
be turned in or out. These tests have been in progress for over a
year. It is the purpose of this paper to describe an all-acoustic
frequency preference test and to give the results which have
been obtained.

ROOM

The floor plan of the room and the general arrangement of
the test is shown in Figure 1. This room was designed to be
the acoustical equivalent of an average living room.? The room
is 24 feet long, 20 feet wide and 9%% feet high. The room is par-
tially finished in acoustical plaster backed by 2 inches of rock-
wool. The ducts shown in Figure 1 are covered with a standard
absorbing material. An abuse resisting wainscoat of hardboard
extends up four feet from the floor. Drapes are also used to
cover a part of the wall surface.

1 Chinn and Eisenberg, Proc. IL.R.E. Vol. 33, No: 9, p: 571, 1945:
The tests reported in this paper were not made with the intention of
disproving tests on monaural reproduced sound. As far as the author
is aware, the results of this test are not in conflict with any other
published or reported tests.

2 The number of person-listening hours spent in the home in listen-
ing to radio and phonograph sound reproduction exceeds the time of
all other types of reproduced sound outside of the home by a factor
of many times. Therefore, an average living room was used for these
tests because one of the objects was to determine listener frequency
range preference in a small room.

FIG. 1. Floor plan of the room used in making the “all-acoustic” tests

described in this article. Acoustical filter (see Figures 4 and 5) is

hidden from listeners by a curtain so that it is impossible for them
to tell visually in which position the vanes are at any time.






















tangular room experience has shown relatively narrow limits of
tolerance from an optimum reverberation time. Where the sound
field is more diffuse, the upper limit of this tolerance may be
raised appreciably with beneficial rather than objectionable
effects.

The use of diffusing surfaces with interposed absorbing sur-
faces results in a very substantial increase in their absorbing
efficiency which cannot be neglected in calculations. This is due
partially to diffraction effects and to the better coupling of the
absorbent medium to the air.

It was originarlly intended to employ a large amount of ply-
wood on the wall and ceiling areas. Curved plaster surfaces were
selected, however, in preference to wood in this case because of
the necessity of not using critical materials. Experience thus far
indicates that the diffusion is the major factor, and its manner of
achicvement is of lesser importance. It is not implied that plaster
is a superior material to plywood, but rather that the shape of
the diffusely reflective surface is of more importance than the
material employed in forming that shape.

The major acoustical adjustment is obtained by means of
draperies which are usually considered to be deficient in absorp-
tion at the lower frequencies (below several hundred cycles).
The draperies employed were quite heavy, lined and interlined,
being about 100 per cent full and placed about one foot from a
diffusely reflective wall. This procedure tends to insure a more
uniform absorption characteristic with the use of these draperies
than the characteristic absorption curve of lighter weight drapery
in which the absorption increases with frequency up to one or
two thousand cycles and then tends to decrease. This uniformity
of the change in reverberation time-frequency characteristic
(Figure 4) between the most reverberant and the least rever-
berant condition can be easily seen. The measured reverberation
time frequency characteristic also is shown in Figure 4 together
with the optimum curve for broadcasting. It will be noted that
in the most reverberant condition, the curve is considerably above
the broadcast optimum. Further, as the draperies and hinged
absorbent panels are exposed, the curve tends to be reduced to
the same general extent at all frequencies, thereby maintaining a
proper balance between low, medium, and high frequencies
almost irrespective of the reverhberation condition selected.

In this studio the floor is of concrete covered by hattleship
linoleum and is highly reflective to sound. At the platform end,
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FIG. 4. Reverberation time-frequency characteristics.

there are a series of steps, concave in plan, to permit arrange-
ment of the performing group for usual microphone technique.
These sieps are augmented by wooden platforms, as required
for individual or groups of performers in an orchestral or choral
performance.

The ceiling above the platform, for a distance of 25 feet from
the rear wall, is treated with a series of highly-reflective, curved
plaster, quasi-elliptical shapes to reflect the sound diffusely and
to deflect it generally outward into the studio. The remainder of
the ceiling is treated with large, semi-cylindrical plaster forms
extending the full width of the studio, interspersed with 3-foot
strips of l-inch rock wool blanket covered with perforated
transite.

The rear wall at the platform end consists of a number of
vertical semi-cvlinders of different diameters. These may be
covered by a heavy drapery so that wall is changed from a highly
diffusely-reflective surface to a highly absorbent one.

The side walls at the platform end diverge outward from the
rear wall with a series of large, vertical, convex plaster shapes
which tend to reflect diffusely the sound outward. The remainder
of the side walls are, in general, of curved plaster arranged to
be covered by draperies. These draperies are arranged to fit into
pockets formed by the curved sections of the wall itself or be-
hind the flat pilasters on which are mounted the hinged acous-
tical panels.

It is planued to study the comments of users of the studio,
and listeners of records made in this studio, with a view of
establishing the optimum acoustical criteria for the recording of
transcriptions and records for home use. These studies may indi-
cate the desirability of some physical changes in the studio for
certain types of recordings. Many coordinated opinions are
necessary to support any statement that the collective judgment
of listeners prefer one condition instead of another. There is no
question, however, that the studio represents a distinct advance
over former recording studio design and, it is believed, further
usage will provide additional confirmation of that fact.

Acknowledgment is made of the contributions of Messrs. G.
K. Graham and H. M. Gurin of the NBC Development Group
and to Messrs. J. E. Volkmann and A. Pulley of RCA Victor
Division for their work involving calculations, measurements
and suggestions concerning Studio 3A.
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FIG. 5. Reverberation time-frequency ratio.
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response. After the receiver dial was set, the master oscillator
tank was tuned until zero beat was heard in the receiver. The
receiver had to be moved quickly from the crystal oscillator
to the master oscillator to avoid error due to frequency drift of
the local oscillator in the receiver. The dividers in the exciter
were then adjusted using the oscilloscope tube, provided in the
transmitter, as an indicator. If the master oscillator is off fre-
quency slightly, the proper direction for turning its adjustment
may be obtained readily by noting in which direction the crystal
oscillator divider adjustment must be turned in order to produce
a circle on the oscilloscope tube. This last step is included in
the RCA instruction book; however, unless the master oscillator
frequency is nearly correct, adjustment of the crystal oscillator
divider will not produce the desired circle.

Another difficulty encountered in this exciter unit was located
in the alarm switch actuated by the frequency control motor. If
this switch, which operates only when the automatic frequency
control fails, drags on the motor shaft at all positions of the
shaft the motor will hunt, making it impossible to maintain
the proper oscilloscope pattern. The remedy is, obviously, to
adjust the switch position.

Although nothing has been said so far concerning frequency
and modulation monitors, it is well known that units of this
type are required by F.C.C. at all broadcasting transmitters.
WSHS is operating at present without the monitors, by special
F.C.C. permission, pending delivery of the equipment in the
near future. These monitoring units are to be installed in the
transmilter room as shown in Figure 7. Frequency checks are
obtained through RCA’s frequency monitoring service located
at Riverhead, L. I. Modulation measurement is not so simple.
But the proper audio level to give the desired modulation was
determined by using the phenomenon of a frequency modulated
wave, which is: for a certain audio frequency, at a given audio
level, the center or carrier frequency disappears, leaving just
the upper and lower sidebands. The communications receiver,
shown in Figure 10, is adjusted to the carrier frequency of the
station or one of its multipliers. The audio oscillator is adjusted
until the vacuum tube voltmeter across the output of the receiver
reads zero or dips toward zero.

Then oF = F,M 2.4

Where oF = frequency swing in kilocycles.
F, = frequency of audio oscillator in kilocycles
M = multiplying factor of transmitter doublers
2.4 = modulation index

Obviously, the reading of VU meter on the audio control con-
solette at the time the V.T.V.M. across the receiver reads zero
will be a measure of the modulation at that instant. By adjust-
ment of the output of the consolette and repetition of the pro-
cedure outlined above, the proper audio level to give 100%
modulation can be determined.

A study of the studio layout, shown in Figure 7, will reveal
that the size of the rooms will limit programs to those requiring
relatively few persons. This shortcoming would obviously waste
a great deal of the potential program material available. The
school band, string orchestra, and glee club, each consisting of
twelve or more people, could not broadcast from the present
studios. To overcome this difficulty, it is planned to install re-
mote lines between the school building and the radio house. Six
pairs of remote lines are considered sufficient, between the trans-
mitter control room in the radio house and a central point in
the main building, to handle all program and cueing circuits.
Pernianent lines are to be installed in the school from the music
room, auditorium, and gymnasium. The facilities for operating
from remole points are, of course, provided in the RCA 76B-2
control consolette located in the station control room. Three
portable amplifiers for remote pickup duty are being constructed
by students in the electrical laboratory of the school. Each ampli-
fier is to be equipped with three microphone input circuits, VU
meter, and cueing circuits. The units are designed to be flat
to 15,000 cycles to meet the standards of good engineering as
set forth by F.C.C. ’

Present F.C.C. regulations do not require educational FM sta-
tions to perform field strength measurements. It is planned,
nevertheless, to conduct the usual standard station tests on WSHS.
The results of the tests will certainly be of great interest to all
concerned with school-operated radio stations. The tests will be
conducted by students in order to have them obtain all the prac-
tical experience possible from the school station.

REACTANCE MASTER FREQ. 1o
MODULATOR ame |LTO
TUBES osc. TRIPLERS COWER
AMP.
BTF 250A COMMUNICATIONS
FREQ. CORRECTING TRANSMITTER RECEIVER
CONDENSER VARIED
/“""] BY MOTOR
1
VU
2 PHASE CONSOLETTE VTVM
MOTOR 7682
MO TOR CRYSTAL
FREQ. CONTROL FREQ. CRYSTAL AUDIO
DIVIDERS TUBES DIVIDERS osc. OSCILLATOR

FIG. 9. This is a block diagram of the exciter unit in the BTF-250A

Transmitter at WSHS. FIG. 10, Diagram illustrating the use of a receiver

Operation and adjustment are described in the text. and audio oscillator to check modulation.
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TABLE NO. I
TYPE AND LOCATION OF CAMERAS IN USE DURING 1947
No. of Type of

Station Games of Location Cameras Cameras Location of Cameras
KSD-TV Cardinals Sportsmen’s »

St. Louis & Browns Park 2 RCA TK-30’s Both on lst base line
KTLA Pacific Coast Los Angeles, 2 RCA TK-30’s One behind plate

Los Angeles League Hollywood One on lst base line
WABD Yankee 3 Dumont One behind plate

New York Yankees Stadium Two along lst base line
WBKB Wrigley :

Chicago Cubs Field 2 RCA TK-30’s Both on 3rd base line
WCBS Ebbets

New York Dodgers Field 2 RCA TK-30’s Both behind plate
WNBT Polo 3 RCA TK-30’s One behind plate

New York Giants Grounds Two on 1st base line
WNBW

Washington
WPTZ Phillies Shibe 2 RCA TK-30’s One high behind plate

Philadelphia & Athletics Park One low behind plate
WRGB

Schenectady
WTITG Griffith

Washington Senator Stadium 2 Dumont
WWDT Briggs

Detroit Tigers Stadium 2 RCA TK-30’s Both behind plate

cent of all television time on the air consisted of bhaseball.
Several reasons for this are apparent. IFirst, the great popularity
of sports telecasts (practically all surveys show them first in
overall popularity). Second, the relatively low cost of such
programs compared to live studio productions. And, third, the
fact that field equipment has been available in quantity, whereas
standard studio equipment of postwar design is only just now
appearing.

It is obvious that time will change the present balance of tele-
vision program content. However, baseball is of transcendent
interest to a large segment of the listening audience. Moreover,
it comes at such times (afternoons and summertime) that it does
not compete with the premier time (evenings, winter) that is
likely to be used for deluxe studio programs. Thus, while the
per cent of total time given to baseball will certainly decline
from the present peak, it is likely that the time in hours devoted
to this kind of program will remain substantially the same.
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TYPE OF CAMERAS USED

All of the nine stations now telecasting baseball games use
Image Orthicon cameras. Image Orthicons have several advan-
tages which make their use for this purpose almost mandatory.
First, their sensitivity makes it possible to obtain good pickups
even on cloudy days (experience indicates that satisfactory pic-
tures can be telecast even when a light rain is falling). Second,
the range of sensitivity is such that players in the shadow of the
grandstand can be seen almost as well as those in the bright
sun (and “crowd” shols in the stands can be alternated with shots
of the playing field). And, third, cameras with Image Orthicons
can be “stopped down” further, thus giving a greater depth of
focus. This is important in getting a picture such as that shown
in Figure 1 (where the pitcher is almost twice as far from the
camera as the catcher).

Seven of the nine “baseball” stations use RCA TK-30A Cam-
eras (see Table I). This camera (Broabpcast News, No. 44,









TABLE NO. 1l
SIZE OF FIELD OF VIEW WITH VARIQUS SIZE LENSES
WIDTH OF FIELD IN FEET AT
HOMEPLATE PITCHER 2ND BASE OUTFIELD

Lens Size Field Camera  Camera Camera Camera Camera Camera Camera Camera
Inches MM in Degrees No. 1 No. 2 No. 1 No. 2 No. 1 No. 2 No. 1 No. 2
2" 50 34° 28 46 62 78 98 104 196 200
315" 90 19° 16 27 36 46 57 60 114 117
5" 135 13° 11 19 25 32 40 43 80 82
815" 220 8° 7 11.5 15 19 25 26 49 50

- 13" 330 5° 4.5 7 9.5 12 15 16 30 31
17" 430 4° 3.5 5.7 8 9.7 12 13 25 25
25" 610 2.75° 2.5 4 5.3 6.7 8.5 9 17 17
Distance—camera to object 50 82 110’ 140' 176’ 185 350 358

and “crowd shots”. The 430MM is used for outfield closeups,
scoreboard, etc. The 610MM is not used very much because
the narrow angle makes it hard to center and unsatisfactory for
panning. With these general applications in mind the director
must equip his cameras according to their location and expected
use. In some cases it may be desirable to have all six sizes at
each camera position. While only four can be mounted, it will
be possible to substitute the other two by hand, if a minute or
two is allowed for the operation. It is not, however, good prac-
tice to do this too much as the threads may eventually be
damaged (the 814", 13", 17", and 25" lenses on the TK-30A
Camera have bavonet-type mountings and hence can be easily
and quickly interchanged).

Table II lists the standard lens sizes which are available and
gives the width of the field, both in degrees and in feet at cer-
tain positions on the playing field. These field widths must be
considered as approximate, since the individual camera adjust-
ment may change somewhat the size of the scanned part of the
mosaic. Thus a particular lens, when used with two cameras, may

give slightly different field sizes. In Table II, the field width

is given for two different camera positions—one about 50 feet
behind homeplate and 20 feet high, the other in the same rela-
tive position but 70 feet high. Note that this places the No. 2
camera much further from homeplate and hence gives a wider
field of view for the same lens. There is also some difference
at the pitcher’s mound and second base. For outfield shots either
camera gives the same field. In order to give the uninitiated a
better idea of what these fields represent, we have shown on
Pages 66 and 67 actual pictures taken from a monitor when
several sizes of lenses were in use.

CAMERA SWITCHING

Generalizing on the subject of camera switching is dangerous,
since every director has his own ideas and some are very obstinate
about it. However, thcre are some common points. One of these,
which seems very simple, but is not always thought of in pre-
planning, is that each sequence should be handled so that the two
cameras always alternate in their shots. Thus if the first shot of
a batter coming up is a closeup on Camera No. 1, then Camera
No. 2 must take the next shot (in this case usually a closeup
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