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SYNC GENERATORS & DA’S
All Transistorized-- All Modular
Small Size--
Light Weight!

IMPORTANT

FEATURES: PRINTED WIRING CIRCUIT TRANSISTOR MODULES
REAR TOP

Completely EIA
(RETMA) sync
signals e Stable
and Highly Re-
liable Binary
Counter. o All-
transistorized o
All-Modular, =X

with low-cost spare modules e Easily repairable at site or ¢

at the factory e Carrying case. Light portable unit only 15 TWO OF THE
pounds ¢ Meter reads peak-to-peak level of all four con-  TwenTY
trolled outputs e 75-ohm load and source impedances  TYPICAL

e The V-701 is entirely self-contained as an industrial MODULES OR

. . . R REMOVEABLE
closed-circuit sync generator ¢ With the V-702 it becomes  pRINTED —
i a standard EIA studio sync generator e Power is derived  WIRING
— PORTABLE from the built in 701 power supply — less than 2 watts gé&%%'; ™
V-700 IN CARRYING CASE e Occupies only 7" of rack space e Printed wiring. EACH V-700

ADD-A-UN!T BUILDING DESIGN

V-701 CLOSE-CIRCUIT vV-702 EIA (RETMA)

SYNC GENERATOR SYNC ADAPTER V-700 EIA SYNC GENERATOR

RACK MOUNTED

V-440 TRANSISTORIZED PULSE DISTRIBUTION AMPLIFIER

FEATURES: © EIA Sync Pulses ® 4 Inputs, 16 Outputs
© All Transistorized, all modular ® Low-cost spare : PR I

modules @ Built-in DC regulated power ® Only three watts e et e e s e '
power input © 75.o0hm load and source impedances. i s C e B

ELECTRONICS INC.

ENGINEERING AND MANUFACTURING

36 Commerce Road -~ Cedar Grove, N. J. WRITE FOR CATALOG

OR PHONE CENTER 9-6100 COLLECT
West Coast Engineering Office, Los Angeles, Calif.
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Cover Story

.

Shown on the cover this month is the directional antenna array of radio
station KCMO of Kansas City, Mo. The photo illustrates a typical an-
tenna system as described in the article on directional antenna design

in this issue.
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.... vidicons from cxc

It's as simple as that when you specify GEC Vidicons. You no longer need to bother with bulky, space consuming
shipping cartons for your replacement stock since all GEC Vidicons are of special internal construction which
allows the tube to be shipped, stored, and operated in ANY position, and after installation you can depend on
their maximum performance the first time. o Forlive pick-up in black & white, or color film pick-up, specify
GEC 7336. This camera tube features high sensitivity, excel'ent lag characteristics at low light levels, and has
provision for dynamic focus. * For black & white film pick-up, specify GEC 6326A. This is a high resolution
camera tube with particular flatness of field and freedom from blemishes. It also has provision for dynamic
focus. Specify GEC 7291 for the same quality features as GEC 6326A, but without the provision for dynamic
focus. ® If your weather radar pick-up doesn’t hold optical images long enough for optimum telecast
advantage, you should investigate the GEC 1326 storage vidicon. This tube is designed to store optical images
for extended or delayed electrical readout, retaining the image after the scene is removed. & For further
information contact General Electrodynamics Corporatior:.

.. where tube research begins

GENERAL ELECTRODYNAMICS CORPORATION

4 4 3 O F O R E s T L A N E , G A R L A N D, T E X A S
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A survey of radio and television stations reveals the

interests and equipment plans of broadcasters.

THE FIRST survey of the Broadcast
Industry by this publication was
nrailed to its readers on July 1, 1960,
The purpose of the survey was lo
chtain factual data which would
guide us in planning future editorial
material and lto develop a betier
statistical picture of the equipnient
needs of the induslry. Separale
questionnaires were preparved for
television and radio. The question-

RADIO

naires included inquiries o the 1ype
and subject matter of articles which
readers prefer, opinions on equip-
ment developments, and purchasing
and cxpansion plans. Three weeks
following Lhe mailing 30 per cent of
the questionnaires had bhecn  re-
turned. This is considered to be a
satisfactory return and provides an
accurate picture of the thinking,
plans, and interests of the industry

TELEVISION

Il
| Automation

Directional Antennas
Remote Pickup Transmitters
Maintenance

Antennas
Studio Technical Practices

Proof of Performance

Measurements
Transmitter Remote Control
Reverberation
FM and Multiplexing
Acoustics
Stereo

Do-lt-Yourself Construction

Projects
Transistors in Broadcast Use
Studio to Transmitter Links

Station Layout and Design

Proof of Performance
Automation

Color TV

Microwave

Video Recording
Station Design
Transistor Video Design
Antennas

Maintenance Practices

Studio Techniques and
Practices

TV Test Procedures

Diode Switchers

F. C. C. Applications

Two Way Radio

Fie!ld Intensity Measurements

TV Lighting

I i

concerning engineering and technical
requirements,

Radio Survey

The radio survey measured the
percentage of stations which planned
lo purchase various products during
the next 12 months and asked ques-
tions concerning automalion, lape
equipmenl, mulliplexing, automatic
transmitter logging cquipment and
suggested subjeet matler for Broan-
casT ENGINEERING magazine,

Automalion was most often men
tioned as being of top interest to
radio stalious. Twenty per cent of
all radio stations indicate that they
are using some form of automation.
Most stations consider all tvpes of
lape systems as being a part of
aulomalion aud particular interest
is shown in tapc carlridge equip-
nient,

The second subject mentioned
most often is direclional antennas.
Since most new AM stations and
many stalions planning power in-
creases must inslall directional sys-
tems 1t is now necessary for many
more people lo become familiar with
the problems of planuing, installing.
and maintaining directional antenna
svstems. This issue of Broapcast
ENGINEERING has an article on this
subject.

Remole pickup relay transnutters
is the third most popular subject,
according to the radio survey. Other
subjects mentlioned are shown in the
chart. We are interested in hearing
from any reader who would be -

BROADCAST ENGINEERING



terested I preparing  articles on
these or other subjects appropriate
ta the radio and television indus-
tries. We will forward information
on rate of payvment, method of pres-
centalion, and other details on re-
quest,

Equipment Purchasing

The volume of equipment pur-
chasing in various product cate-
gories 1s revealing of the trends in
technical development. The ilem
purchased most by all radio as well
as television stations is microphones.
Thirty-five per cent of all radio sta-
tious state that they will purchase
microphones during the  coming
year. The second ilem being pur-
chased mosl often is tape cartridge
equipmenl. Almost 30 per cent of
all radio stations have plans lo pur-
chase this tvpe of tape equipment.
A figure which seems unusually high
is the number of AM transmitlers
which stalions indicale will be pur-
chased. Almost one-fourth of all
AM-only and 21 per cenl of AM-
FM slations have plans to pur-
chase AM Utransmitters. The expla-
nation i1s in the anticipated power
inerease of many Class IV 250-watl
stations. Tape recorders and turn-
tables make up the third largest
category of ilems which will be pur-
chased. The chart shows the volume
of equipmenl purchases for many
different items.
Tape Cartridge Equipment

Tape carlridge machines are rap-
idly becoming a standard item in

August, 1960

Microphone
Tape Cartridge Machine. .
AM Transmitter ...

Studio Tape Recorder. ...
Turntable

Portable Tape Recorder. ...

Jack Strips . ... .
Audio Console ... .

Distortion and Noise Meter.. .

Loudspeaker ...

Portable Turntable.
Program Leveling Amplifier
Remote Amplifier ...

Program Automation Equipment. .

Reverberation Unit

Record Cabinet ...
Power Generator ... ...
Conelrad Receiver

Audio Oscillator ...

35.6
29.5
24.5
23.8
23.8
23.2
14.4
13.4
13.4
13.1
12.8
12.8
12.8

10.7
10.7
10.4
10.4
10.1

Percentage of stations planning to buy specific items

ITEM AM/FM FM
_ 1
Microphone ... 34.5 39.5
Tape Cartridge Unit.... 327 15.8
Studio Tape Recorder.. ... .. 22.6 28.9
AM Transmitter ... ... 20.8 5.3
Program Leveling Amplifier......._ 20.8 7.9 |
Multiplex Monitor.........._. 20.8 18.4
Portable Tape Recorder... ... 20.2 10.5
Audio Console .. 19.6 18.4
Transcription Turntable.. . 19.0 21.1
Multiplex Receiver . .. . 18.5 26.3
Jack Strips 17.9 18.4
Loudspeaker ... 17.9 18.4
Multiplex Exciter. 14.3 23.7
Program Automation Equipment.. 14.3 2.7
Remote Amplifier 1.3 18.4
FM Transmitter . 10.7 21,1
FM Relay Receiver.. 10.7 13.2 |

i
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broadecast stations, according to the
survey results, Considering that this
type of equipment has only been on
the market for a few years, the in-
terest and present usage is unusually
high. It is apparentl from this trend
that tape cartridges will become a
standard broadcast item. Among all
radio stations 22.6 per cent are pres-
ently using tape cartridge equip-
ment and 29.5 per cent have inlen-
tions of purchasing this equipment
within the next twelve months. Sta-
tions with both AM and FM facil-
ities show a higher percentage of
usage. 32.7 per cent of these stations
are presently using tape cartridges
and 82.7 per cent indicate that they
will soon purchase the equipment.
FM independent stations show the
least interest, although 158 per
cent have plans to make purchases
SOOM.

Most stations expressed salisfac-
tion with the presently available
equipment, although there is con-
siderable interest in higher quality,
more dependabilily, quieter opera-
tion, and improved performance.
Suggestions refer to both the car-

natural although an econontically
impossible desire is for the units to
he buill better and cheaper.

The most frequenlly mentioned
teature in connection with lthe gen-
eral usage and adoption of this
equipment is for a standard car-
tridge. This will of course hecome
necessary before distribution  of
spots and programs by national and
regional advertisers can be made on
tape cartridges. Al the presenl time
the Fidelipac cartridge is used by a
number of manufacturers and one
manufacturer uses a custom car-
tridge. Among the users of Fidelipac
cartridges several different methods
of tape control are used. New devel-
opmenls in tape, tape heads, and
cartridges may offer other systems
i the future. Standardization will
not be easily arrived al and still
have the best possible equipment in
accord with technical developments.
Multiple cartridge units are often
nmentioned as being a desirable fea-
ture. Scveral companies including
Collins and MacKenzie presently
offer mulliple units. Separate tape
decks and a system of preselccting

tridge itself and to the machine. A spots on a tape were mentionced
_ I i
PERCENTAGE OF TELEVISION STATIONS |
PLA o o | MS I
Microphones ... 34.1 Il
Picture Monitors ... .. 32.6 1
Vidicon Cameras ... 28.7 i
Video Distribution Amplifiers. . 27.1 |
Video Test Equipment..... ... . I 26.4 ||
Microwave Equipment ... ... 20.9 'i
Studio Lighting ..o vceeeeeeeeremsoeeeeeeeeee oo e 19.4 |
Special Effects Generator . ... .. 18.6 |
Audio Tape Recorder. ... 18.6 |
Video Tape Editing Equipment. . 17.8 |
Camera Lenses ... .. ... 17.1 I‘
Switching Systems ... 17.1
Television Recorder ... ... 14.7 |
Film Projector ... 14.7 1
Program Automation Equipment. ... U 13.2 ?'
Rebroadcast Receiver . .. 13.2 ‘|
Limiting Amplifier . 12.4 !
Audio Control Equipment.................... 12.4 1‘Il
Antenna 1.6 |
Tower 10.9 L'l’
Transmitter . 10.1 Lll

along with such features as easicr
loading, erase heads, fast forward
and rewind, and improved cueing
methods.

FM and Multiplexing

The survey indicaled the contin-
ued growth of FM and mulliplex-
ing. Of the AM stations without
FM facilities 9.1 per cent indicate
that they will purchase FM trans-
mitters during the next year. Of
these 47 per cenl will purchase mul-
tiplexing equipment. Combination
AM and FM stations report that 20
per cent of lheir number are pres-
enlly multiplexing and that 27 per
cent will commence during the next
12 months. This will also give a
lotal of 47 per cenl of this group
multiplexing in abont a year; 23.7
per cent of FM independents pres-
ently multiplex and 31.6 per cent
will do so soon. In aboul a year,
therefore, approximalely one-half of
all FM stations on the air will be
using subsidiary services to supple-
ment their income. Purchasing of
various items of cquipment such as
multiplex receivers and monitors
will be proportionately high, accord-
ing to the survey.

Automatic Transmitter Logging

TFor several years the Minncapo-
lis-IToncywell Co. has had under
development equipment which will
automatically record the various
parameters of a broadcast transmit-
ter. The recording is doue on a strip
chart recorder similar to those used
in  other industrial applications.
WTOP in Washington has installed
and tested the equipment for over
a vear and general authorization of
this method of replacing mannal
reading and logging may be made
Ly the F.C.C. at a later date. A per-
manent record of a transmitter’s
operation can be of considerable
value cspecially where licensed en-
gincers are not supervising the reg-
nlar operation of the transmilter.
According lo the station survey, 60
per cent of the stations will be in-
terested in installing the equipment
when it is authorized and available.
Considerable interest is expressed
in costs and technical delails.
Station Expenditures

The statistics on 1959 station ex-
penditures for equipment show that

(Continued on page 10)
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NEW
SOUND
HORIZONS

LIMITED ONLYBY-YOUR IMRGINATION! \

e

- N\ ™ \ \ \
/ . \
‘R \ . \
/ |~ \ \
| S 1 L
b “’ t i t 1 1]
i ; ‘3!.' | :? J i | l :
Make every precious sound and every t ey y / j | g

precious second count with the NEW...

MACKENZIE Instantli;qofdgr /]

INSTANT PLAYBACK ... Natural Live
Quality Reprodm;tion. Nogw your
announcers can de\i’i ver perfect
announcements every tme. Record at
letsure, erase if fluffed, re-record
until perfect...without pressure or
tension ... put on the air as perfect
announcements at the push of a button.

THE MODEL 1CPR IS A COMPLETE RECORDER AND SINGLE-CHANNEL PLAYBACK UNIT

* Instant Automatic Erasure of
Any Length Segment —
Interlocked Against Accidental Frasure

» Completely Transistorized
* Superior Fidelity

* Advanced Design

* Rugged Construction

* Simple Maintenance

Call us...we’ll demonstrate.

The MACKENZIE MAGAZINE
Makes the Difference! W

Patented metal construction.
Will not warp, will not bind . .
fonger head life ... longer
tape life. Magazines available
factory loaded for any desired
segments from 2 seconds to
five minutes.

SEND THE COUPON!

[ I'd like a demonstration of the 1CPR Recorder.
[0 I'd like a demonstration of the SCPB Repeater.

Gentlermen; [J Please mail 1CPR Recorder information.
[ Please mail SCPB Repeater information.
A Perfect Companion! For the ultimate in Name
flexibility and foolproof operation use the 1CPR Title
with the 5CPB Five-Channel Selective Program
Company.

Repeater. Countless combinations of your very

. . Q AT
own sounds . .. instantly cued . .. instantly : . Address
. . . o) -
available at your fingertips. New sound horizons < - City State
. limited only by your imagination! 2 -
b
: MABKENZIE ELECTRONICS, INC.
1CPR Recorder and Playback... $485 3
e 1025 McCADDEN PLACE, HOLLYWOOD 38, CALIF
2 HOllywood 3-5186
F.0.B. Los Angeles. Lease and Lease Purchase Plans Available Norman J. Ostby, General Manager
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NEW STANDARD
OF THE UPRIGHTS (VR-1001A) |

incorporates all the components of the perform-
ance-proven DeLuxe Console in a pint-size 1134
sq. ft....just 5’ 3” high . .. the perfect answer for
mobile-unit use . . . or anywhere else space is tight.
Easy to operate sitting down. And, it’s got accessi-
bility plus...for servicing, every component at
your fingertips. You get this same kind of conven-
ience in tape handling, too . .. working with stand-
ard, side-by-side horizontal reel operation when
threading tape or splicing on the tape-stacking
work shelf. The compact Ampex VR-1001A ... a
new standard in TV tape recording.

Ampex gets the vote! A total of 47 Ampex VTR’s
were used to cover the Democratic and Republican
National Conventions! At the local level, campaign
spots and speeches can pay for an Ampex for your
station. Hop on the tape bandwagon . .. and help your-
self to new profits...now!

*TM Ampex Corp.

NEW PERFORMANCE-PROVEN
DELUXE CONSOLE (VR-1000C)

unites years-ahead features with years-proven,
table-top convenience. Just slip tape reel on spindle
... lift off. No hold-down knobs. No pins to line up.
The only recorder that “works so fast” you can
schedule tapes back-to-back... (and profit from
it) ! Use work surface for stacking reels. .. hold-
ing cue sheets ... splicing tape. And accessibility
— from either front or back — is virtually as easy
as “swing-out” shelves. For the facts on all the
features you expect —and get —only from Ampex,
write for detailed information.

Ampex tapes are made and played around the world.

VIDEO PRODUCTS DIVISION
PEX AMPEX PROFESSIONAL PRODUCTS COMPANY

934 Charter Street - Redwood City, Calif.







In service with ABC-TV N.Y.: | oo micrommone o

PURCHASING TRENDS starts on page 4

the voiume of purchases varies with
the size of the facilities, as is ex-
pected. AM stalions of 1000 watls
and less reported that 34 per cent
spent less than $1,000 for new equip-
ment in 1959 and only 3 per cenl
spent over $20,000. Among the five-
and len-kilowalt stations with M
facilities only 2 per cent spent less
than $1,000 while 27.5 per cenl
spent over $20,000. Approximately
one-half of all 50-kilowatl stations
spent over $20.000 for new equip-
ment during 1959,

Television slations spent an aver-
age of $85,383 for equipment in
1959, AM-only stations spent $8.961,
AM-FM stations spent $11,112, and
FM-only stations speut $6,351. Ac-
cording lo this, the total industry
expenditure  for radio  eqnipment
was approximately $37,500,000 and
for television cquipment il was
$49,500,000.

Television Survey

The single item purchased most
by television stations, as in radio, is
microphones. Among all television

= stations 34.1 per cent report that

The CON RAC CM serles they will purehase mikes in the near
future. The second item on the list

ie picture monitors with 32.6 per

a | ]
VIdeo monltor cent of stations listing this ns on the

purchase list. Vidicon canieras are

Recognizing monitor performance as one of the most important in demand, according to the survey,
factors in anyv TV control operation, ABC-TV New York with 28.7 per cent of all slations
specified the CM series Conrac video monitor exclusively for planning to add this item. Video
th(lelrévell kn(()iwlp '1:101112' “Studio TVll.” 's’\l/hy Conrac? Because distribution amplifiers, microwave
only Conrac delivers what everyoneelse ta ks about: consistent, equipment, and specinl effects gen-

dependable quality. Conrac quality means reliability that you
can always count on; video response and operating character-
istics that set the pace for the entire field.

erators are also high on the list.
Many subjects were suggested as
topies for the edilorial pages of
Broapcast  ExcINEEming.  As  in
radio many readers would like to
rend of experiences, conslruction
projects, techniques, and station
layouls of other stations. We would
accordingly like lo receive any in-
formation of this type from readers
who are interested in contributing.
Among other subjects of top inter-
Conrac Monitors are distributed by — est are melhods of making Proof of

AMPEX y
erfor A ST n aulo-
GENZRAL ELEGTRIC Performance measurements, at

RCA and mation, microwave planning and

CONRACI I”c' VISUAL ELECTRONICS installation problems, Iand color TV.

Broapcast ENGINEERING wishes

to thank everyone who took the

Dept. K, Glendora, California time to complete and return the
TELEPHONE: COVINA, CALIFORNIA, EDGEWOOD 5- 0541 (]ue=liommi1‘CS.

Every Conrac monitor from 8” through
277, BROADCAST and UTILITY, includes
these important features:

% Video response flat to 10 megacycles

% DC restorer with ‘““In-Out’’ switch

% Provision for operation from external
sync — with selector switch

* Video line terminating resistor
and switch

Makers of Fine Fleetwood Home Television Systems
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SOLD

TO A BROADCASTER

Every

Every 314 days (or 84 hours) since its intro-
duction, broadcasters have bought a brand
new, newest Gates BC-1T 1000 watt AM trans-
mitter. What does this mean? It means that
more BC-1T’s have been sold to broadcasters
than all other 1 KW models combined. It
means that the Gates BC-1T is the largest sell-
ing 1000 watt broadcast transmitter manu-
factured in the world today. Here are 10
rcasons why:

e Lower low frequency response than any kilo-
watter made today—for the new sound.

e Crisp sparkling new sound highs through
extended high frequency response.

e Lower than low noise via the largest filter
system of any 1 KW made today.

e Inbuilt dummy antenna, full size for 1009
modulation with fail safe included.

* 50 cycle transformers throughout. 60 cycle
American users have a 209% bonus safety fac-
tor as 50 cycle transformers must be built that
much larger.

e No back door, all servicing from the front,
including dead front, too. Save valuable floor
space by installing near or against the wall.

e All relay control and protection, no circuit
breakers. Easiest transmitter manufactured to
remote control.

¢ Dual suction cooling with filtered air in-
take at bottom front.

* RF driver is modulated along with final
amplifier for lower distortion at high modula-
tion.

e Big Gates-made edgewound variable in-
ductors in final tank and Pi-Net . . . no vari-
able air condensers to flash over.
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BC-1T price, $4,595.00 with tubes and crystal. For Class IV
operation, 1000/250 watts, $4,670.00 complete. Delivery
immediate. Terms where desired.

GATES RADIO COMPANY

Subsidiary of Harris-Intertype Corporation

QUINCY, ILLINOIS

Offices in: Export Division:
HOUSTON, WASHINGTON, D.C. 13 EAST 40th STREET, NEW YORK CITY

In Canada: CANADIAN MARCONI COMPANY




A New Approach to Balanced Audio Levels

In the past, television viewers have registered complaints that portions of television programs

are sometimes unpleasantly loud. CBS Television Network undertook an extensive study of

television audio volume levels in order to explore fully the reason for these complaints.

This article presents the findings of the study and describes a new approach to the

problem of achieving balanced audio levels in television broadcasting.

THE new CBS study of lelevision
audio levels, which was an exten-
sion of similar studies undertaken
some years ago, gol underway late
in 1957 with the establishment of
an observation pomt in the CBS
Television Network Engineering
Laboratory where television pro-
grams could be monitored in an en-
vironment acoustically similar o
the average home living room. To
further simulate home listening con-
ditions, the nonitoring volume was
maintained at a level similar to thal
normally used in the average home.

The laboratory obscrvalion point
was fully equipped with wmeasuring
equipment lo analyze and measure
audio program malerial. Programs
could be monilored by wire line
directly from the originaling studio
or off-the-uir, the latler signal hav-
ing passed through the transmitter
and ils associated peak-imiting am-

plifier,
Observalion of programs con-
tinued over a period of several

months. During this time, a perma-
rent record of audio levels was
made by means of a recording vol-
ume indicator, the continued use of
which has proven very valuable in
regular operation. Where levels were
considered queslionable, magnetic-
tape recordings were made to per-
mit more delailed analysis,

By ROBERT B. MONROE*

OBSERVATIONS AND FINDINGS

1t has been the usual practice in
both radio and television broadeast-
ing to transmit auwdio program ma-
terial at a uniform peak volume
level as read on a standard volume
indicator. Al firsl consideration, it
might be thought that this practice
would automatically vesult in all
portions of the program material
sounding equally loud. Iowever,
this is not alwavs the case. The
standard volume indicator was de-
signed cxpressly for measuring the
clectrieal magnitude of audio pro-
gram signals for nelwork program
transmission purposes. Il indicales
the volume of an audio program
signal, not its loudness. Inasmuch
as loudness is subjective in nature,
it does not readily lend itself to
measuremenl. Accordingly, cven
though two program sequences may
produce the same deflection on the
standard volume indicator, it does
not follow that they will sound
equally loud.

Quite carlv in this study of tele-
vision audio levels, it became evi-
dent that, as listeners had reported,
some television program  malerial
did sound louder than other mate-
rial. The “loud” malerial inciuded
filmed program inserts in live pro-
grams, some program opening and

closing anuouncements, and
slation-break announcements.
Reasons for Loudness
Discrepancies

As the study continued, il was
found that there are three distinet
reasons for differences in the loud-
ness of various portions of pro-
grams:

1. Modification of Audio Wave-
form. Onc of the factors influencing
the apparent loudness of audio pro-
gram material was found to be the
use of techniques that alter the
waveform (and hence the subjective
effect) of an audio signal. The fol-
lowing practices all result in the al-
tered audio signal sounding louder
than the original even though hoth
are transmitted at the same peak
value as measured by a standard
vohnne indicator:

a. Volume Compression. Pro-
gratn material that has been com-
pressed, thereby restricting its
original awphitude range, will
sound louder than sinilar uncom-
pressed program material,

b. Reverberation. Reverberant
prograin material will sound loud-
er than program malerial that is
acouslicallv dead. This principle
was the basis of J. P, Maxfield’s
“Liveness in Broadeasting” tech-
nique 8 introduced in 1947 and

some

*CBS Television Network, New York, N. Y.

Reprinted from the Journal of the SMPTE, Vol. 68, Aug. 1959, pp. 538-541.
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stil in common use in radio
broadeasting and phonograph rec-
ord manufacture. Maxfield report-
ed the possibility of a 6 to 8 db
apparenl increase in loudness us-
ing acouslically live program
pickup techniques,

c. Bandwidth Restriction. When
wave filters are emploved to at-
tenuale low frequencies, a consid:
erable porlion of the energy 1s
removed from an audio signal and
its level, as read on a standard
volume indicator, must often b
raised if standard transmission
level is to be maintained. Fur-
thermore, most of the remaining
sound energy occurs in the mid-
dle-frequency range where the ear
is most sensitive., Program mate-
rial so restricted in bandwidth
will, therefore, usually sound
louder than full-bandwidth pro-
gram material (although it suf-
fers in faithfulness of reproduc-
tion) . By the same token, sounds
having predominantly mid-fre-
quency components will exhibit a
similar apparent greater loudness.

The foregoing techniques are
often employed (individually or sev-
erally) in producing the soundtrack
of sound-on-film television program
inserts. To a considerable extenl,
these practices account for such
filmed inserts sounding louder than
the unmodified live-studio sound
pickup.

2. Listener Reaction. Another fac-
tor that influences the apparent
loudness of lelevision program ma-
terial is associated with listeners’
subjective reactions to certain types
of sound, such as:

a. Irritating Sounds. An irritat-
ing voice, like any irritating
sound, often seems louder than a
pleasant one even though both
may be reproduced at the same
volume level.

b. Strident Delivery. Speech de-
livered in a rapid-fire, strident
manner with few pauses, 1f any,
sounds louder than speech deliv-
ered In a more conversational
manner,

In this study of audio levels it
was noted thal program material
delivered in a rapid, urgent manner
by an announcer or performer with
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Figure |. Simplified single-line diagram of studio audio systems.
(A) shows a typical studio audio system with a conventional con
stant-gain program amplifier. (B} shows the same studio audio
system modified to use an AGC program amplifier. At times, it
is desirable fo retain an existing audio system intact and add
AGC by merely introducing an AGC amplifier following the
program amplifier. Such an arrangement is shown in (C}.
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Figure 2. (Left} Characteristics of a conventional AGC amplifier.

Figure 3. Characteristics of the CBS AGC amplifier which limit gain reduction to a maximum of 6 db. The levels shown
are program levels. Amplifier set-up is accomplished using a sine-wave signal 4.5 db higher than the indicated program
levels. Because of the usual 6 db line pad, an amplifier output level of 4 16 VU is required to deliver a transmission
level of 4 10 VU to the studio outgoing program line. As can be seen, an increase in input level of 7 db is required to
increase the amplifier output level from -+ 155 to 4+ 16.5 VU. This corresponds to 6 db of gain reduction. The ampli-

fier has an attack time of 25 milliseconds and a recovery time of 0.5 seconds.

a slightly irritating quality in his
voice invariably sounded louder
than more normal adjoining por-
tions of a program.

3. Program Peaking Practices.
The third and perhaps the most im-
portant single factor that was found
to influence the loudness of televi-
sion program material is the program
peaking practice employed in con-
trolling audio levels at the audio con-
sole of the originating studio. Over
ten years ago, after extensive invesli-
gation, program transmission stand-
ards were established by CBS in
order to produce programs with
audio levels as pleasing as possible
to the listener.

Occasional cases of loudness dis-
crepancies resulting from incorrect
program peaking practices were oh-
served during this study indicating
that the program transmission stand-
ards were not being observed. How-

Figure 4. An audio control console medified for AGC. The
meter to the left is the volume indicator, the one to the right
is the gain-reduction meter. The gain-reduction meter was
formerly a second volume indicator. It has been equipped
with dual scales (VU and gain reduction) and can be quickly
restored to its original volume indicating function in the
emergency audio channel by operation of the small switch
at its left. The other small switch to the right of the volume
indicator serves to disable the automatic-gain-control when

desired.
14

ever, unlike loudness discrepancies
resulling from the reasons discussed
in the preceding paragraphs, loud-
ness discrepancies resulting from in-
correct program peaking praclices
are readily wvisible as nonstandard
deflections of the volume indicator.

A SOLUTION

As previously indicated, a most
important requiremment in achieving
pleasing sound levels is good control
of audio program peaks at the audio
control console of the originating
studio. Nevertheless, good audio con-
trol in itself will not reduce cxces-
sive loudness when it is caused by
(a) the use of techniques that mod-
ify the audio waveform, or (b) the
reaction of listeners to certain sounds.
Other means must be used to make
these types of program material
malch other portions of the program
in loudness.

WWW.americanradio

INPUT PROGRAM LEVEL, VU

During this invesligation, a rela-
lively simple method of improving
television audio level discrepancies
was found. This new method entails
the use in each studio of an automa-
tic-gain-control amplifier with spe-
cial, carefully chosen, gain-reduction
characteristics and an associated
gain-reduction meter. The new meth-
od also entails revising operating
techniques to take into account read-
ings of the gain-reduction meter.
This new and highly effecltive ap-
proach to balancing television audio
levels is described in some detail in
the following paragraphs.

Avutomatic Gain Control

An automatic-gain-control (AGC)
amplifier is one which automatically
reduces ils gain when an audio signal
passing through it exceeds a prede-
termined threshold level. By its fast
and automatic action, the AGC am-
plitier provides an excellent means of




PRECISION MULTIPLEX EQUIPMENT
by ELECTRO-PLEX®

for BACKGROUND MUSIC - STORECASTING - DRUGCASTING

CREDITCASTING - MULTIPLEX RELAY
AND ALL APPLICATIONS INVOLVING MULTIPLEX RECEPTION

IN RECEIVERS . . . CLOSE THE DOOR ON EXPERIMENTATION!

Electro-Plex brings you the ultimate in multiplex receiver design.
A design resulting from a careful study of the background music and
allied fields, and an awareness of the problems which the operators
have experienced in the past. The DMR is truly an advanced view
in multiplex circuitry. A receiver which has been in development for
I8 months.

Main Channel circuitry is more reliable because a pulse-counting
type detector, utilizing a tube, is used in place of a discriminator-
coil/diode combination. This circuitry is original and exclusive with
Electro-Plex. Drift is a thing of the past and the receiver will stay
on frequency from a cold start!

In the sub-carrier section, heterodyne circuits have been avoided
DMR MULTIPLEX RECEIVER dF;n:noen:-he several added adjustments required to keep them in
ali .

The multiplex circuit is furnished on a separate mounting plate which may be easily removed. Other special
intermediate and control circuitry may be supplied in this area when desired.

OTHER MULTIPLEX AND FM RECEIVING EQUIPMENT: STORE CAST TUNERS, MULTIPLEX TUNERS,
MLX-10 ECONOMY MULTIPLEX RECEIVER, TRC MULTIPLEX RECEIVER, MULTIPLEX ADAPTERS.

ALL MULTIPLEX FUNCTIONS IN A SINGLE COMPACT INSTRUMENT! IN INSTRUMENTS . . .

Putting a sub-carrier on the air is greatly facilitated with instruments to
accurately check the performance of the transmitter. With the Electro-Plex
8-A Modulation Monitor, injection level of the sub-carrier may be set in
seconds as a matter of course. The main channel may be accurately indexed
to the new maximum modulation level to avoid over-modulation and
cross-talk.

All of this is done by the flick of a switch!

Simultaneous visual monitoring of both main and sub-channels provided
by two identical, fast-acting YU meters. No switching necessary. Injection
of sub-carrier constantly indicated on separate meter. The YU meters are of

new design, having special ballistics for this type of operation, 8-A MODULATION MONITOR

Demodulator circuits for both main and sub-channels are included in the monitor whose output may be checked aurally through a
separate amplifier and speaker system.

Compact design: 5'%" x 19 engraved relay
rack panel. Depth behind the panel 13".

A MUST IN FM MULTIPLEXING!

OTHER ELECTRO-PLEX INSTRUMENTS: 22-A SUB-CARRIER FREQUENCY MONITOR, FMC-1 RELAY
RECEIVER, STUDIO MULTIPLEX DEMODULATOR.

ELECTRO-PLEX DIVISION

Nuclear Electronics Corp.
LITERATURE 2925 NORTH BROAD STREET
AND PRICES PHILADELPHIA, PENNSYLVANIA

Manvufacturers of
MULTIPLEX EQUIPMENT

Write for free copy of “Multiplex Handbook” \wpITE FOR
covering transmitter adjustment, antennas, multi-
plex receivers and field installation, offered as a
service to the broadcasters by Electro-Plex.

f
WHEN YOU THINK OF MULTIPLEX, THE FM BROADCASTING
THINK OF ELECTRO-PLEX INDUSTRY
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holding varying audio signals at a
safe level. The associated gain-re-
duction meter indicates in decibels
the amount by which the gain of the
amplifier has been reduced to han-
dle an audio signal that exceeds the
threshold level.

Such an automatic level-control-
ling device is of considerable help in
controlling widely varying audio lev-
els and helps the audio operator do
a better job of controlling a show.
However, the automatic level-con-

trolling action, in itself, does nothing
to balance loudness differences that
do not indicate as such on a volume
indicator. On the other hand, the
gain-reduction meter associated with
the AGC amplifier docs provide a
new moniloring means which sup-
plies quantitative data that permit
the operator to make simple adjust-
ments that will equalize loudness
diserepancies.

Assume an AGC amplifier is in-
stalled in a studio audio channel and

adjusted so that gain reduction takes
effect one-half decibel below the vol-
ume-indicator reference point. If the
audio operator now conlrols program
levels in such a manner that 6 db of
gain reduction is indicated on normal
program material, but 1o gain redue-
tion is indicated on louder-than-nor-
mal program material, loudness dis-
crepancies will be greally alleviated
or even entirely eliminated. This
halancing of unequal loudness levels
is brought about in two ways. First,

A. SPEECH
(live)

B. MUSIC
(live)

C. RECORDED PROGRAMS
(film, tran-
scriptions, and
magnetic tape)

D. COMMERCIALS
(both recorded
and live*)

E. PROGRAM OPENINGS
AND CLOSINGS,

STATION-BREAK
ANNOUNCEMENTS.

F. SYMPHONIC MUSIC

G. APPLAUSE AND
AUDIENCE REACTION

H. TRANSITION

I. PEAKING PRACTICE

. Normal passages
2. Low-level passages

. Normal passages
2. Low-level passages

l.
2. Pianissimo passages

TABLE |

REVISED CBS AUDIO PROGRAM
TRANSMISSION STANDARDS FOR TELEVISION

VYl PEAKS

Peaks of 100
Not less than 40

Peaks of 100
Not less than 40

Normal passages Peaks of 100

Maximum peaks of 70

The transition from a low-level passage to a normal-level passage l(or vice versa) must be in steps of not
more than 4 db, preferably less (i.e., peaks of 40, then 60, and finally 100, or vice versal. Similarly, two
succeeding passages (voice, then music, or voice, then a sound effect, etc.) must not differ in level by
more than 4 db, preferably less, even when a contrast is intentional.

Peaking program material according to the prescribed standards means gaining in such a manner that the
maximum VI peaks reach the specified values as frequently as possible without being inconsistent with the
program content, It is understood that occasional peaks beyond the prescribed values are unavoidable,

but these are to be kept to a minimum.

Must always move VI

GAIN REDUCTION

6db

None

None
None

None
None

None

*Excluding live commercials presented in a conversational manner. These should be treated as in A.

BROADCAST ENGINEERING



the protection against excessive vol-
ume indicator deflections afforded
by the AGC amplifier gives the oper-
ator confidence to transmit normal
program material at a higher average
volume level. Second, the small
amount of resulting compression ap-
plied to the signal slightly increases
its apparent loudness.

The method of balancing audio
levels outlined above reduces itself
to the following general operating
rules:

1. Use 6 db of gain reduction on
program material of normal loudness.

2. Use no gain reduction on loud-
er-than-normal program material.

These generalized operating rules
are set forth later in more detail.

Application of AGC

Basically, a studio audio system
provides facilities for mixing, ampli-
fying, and controlling audio program
material from studio microphones,
film projectors, transcription turn-
tables, and other program sources.
A monitoring loudspeaker is provid-
ed for aural monitoring to achieve
the desired balance, while a volume
indicator provides the visual moni-
toring means to adjust the studio
output to the standard transmission
level. Fig. 1A shows a simplified
single-line diagram of a typical stu-
dio audio system.

1. Adding AGC to Studio Channel.
Fig. 1B shows the typical studio
audio system of Fig. 1A modified to
employ AGC. In this case, the con-
stant-gain program amplifier has
been replaced with an AGC amph-
fier together with its associated gain-
reduction meter and a switch for dis-
abling the AGC action when desired.
The gain of the AGC program am-
plifier (at program levels below the
threshold of gain reduction) has been
set 6 db higher than that provided
by the constant-gain program am-
plifier in Fig. 1A. This increase in
gain compensales for the 6 db lower
gain under conditions of 6 db gain
reduction, .e., the net program chan-
nel gain with 6 db gain reduction
is the same as the constant-gain sys-
tem of Fig. 1A.

Fig. 1C shows an alternate method
of adding AGC to a studio channel
with minimum changes to the exist-
ing system. In this case, the AGC
amplifier follows, rather than re-
places, the existing program ampli-
fier. A resistance attenuation pad is
used to restrict the AGC amplifier
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net gain below the threshold of gain
reduction to 6 db.

2. Mod:ified Gain-Reduction Char-
acteristics. Conventional AGC am-
plifiers have gain-reduction charact-
eristics of the general shape shown in
Fig. 2. As this figure shows, the am-
plifier gain is constant up to the
threshold point. From the threshold
point on, gain reduction takes place
at a rate determined by the stope of
the amplifier’s input-output curve.

Early in the experiments, it was
found that gain-reduction character-
istics of conventional AGC ampli-
fiers were not completely suitable
for this application. When used, a
sudden sharp sound, such as the
banging of a gavel, would be fol-
lowed by a short but noticeable pe-
riod of low-level audio. This was the
result of excessive gain reduction on
unanticipated high program peaks.

This difficulty was solved by mod-
ifying the amplifier characleristics
as shown in Fig. 3. With these modi-
fied characteristics, only a limited
amount of gain reduction (in this
case a maximum of 6 db) can be
obtained after which the amplifier
gain again becomes constant, but
with 6 db lower gain. Therefore, ex-
cessive gain reduction can never, in-
tentionally or unintentionally, be ap-
plied since the maximum available
is 6 db. When this modest limit is
placed on the gain reduction, the
automatic gain adjustments of the
amplifier can never be detected.

It should be noted that in both
conventional AGC amplifiers and
the CBS AGC amplifier, the exact
point at which the threshold of gain
reduction occurs is dependent upon
the peak factor of the input signal.
The points shown on Figs. 2 and 3
are for average program material.

Operation

When an AGC amplifier has been
istalled in a studio channel for the
purpose of balancing audio levels, a
revision of program transmission
standards is required. These vevised
standards must take into account
the readings of the new gain-reduc-
tion meter which is used along with
the volume indicator in controlling
program levels. (Fig. 4). Revised
CBS program transmission stand-
ards developed for this purpose are
given in Table 1. Complete under-
standing of the principles involved
and strict adherence to the revised

(Continued on page 31)
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Bauer Kit

1 Kw TRANSMITTER™

*From an Engineers’ Viewpoint

The“Bauer Kit”Model 707 is theonly
1000/250 watt AM transmitter with
Silicon Rectifiers in all power sup-
plies, a Variable Vacuum Capacitor
and a Constant Voltage Transformer.
Your assurance of maximum reli-
ability and optimum performance.
Note the simplicity of design with
easy accessibility to all components,
too. All components are standard
items available at local sources.

Assembly of the “Bauer Kit” is
actually easier than many consumer
audio kits —the wiring harness
is furnished completely pre-fabri-
cated and coded. And when you
complete the transmitter it will be
fully inspected, tested and guaran-
teed by the Bauer Electronics Cor-
poration.

Bauer 1 Kw Transmitter
(In Kit Form) $3495.00*

Bauer 1 Kw Transmitter $4495.00*

*FOB Burlingome, Colifornia
WRITE FOR THE COMPLETE
ENGINEERING STORY TODAY!

Bauer

ELECTRONICS CORPORATION

1011 Industrial Way - Burlingame, California
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FM TRANSMITTER

Design features of FM transmitters manufactured today
offer improvements over earlier equipment. Multiplexing has

imposed more stringent requ

irements and other advantages

have also resulted from recent developments. The follow-
ing article describes these features and includes a description

of one of the transmitter |

IMMEDIATELY after World War II,
when commercial FM broadcasting
had its birth, the broadcaster had
lhis choice of transmitters from eight
major firms. Each type featured
certain unique engineering innova-

iz s
g
)
Ao
R

{

’
)

0

W
L
:

ines being currently offered.

tions and individual approaches to-
ward meeting the F.C.C. standards.

When the new offspring of the in-
dustry failed to blossom, the market
for the sale of new transmitters
evaporated and little research or
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Figure |. A complete 250 watt trans- .- - :

mitter and exciter with outer case re-
moved.

Figure 2. Five kilowatt amplifier front.
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DESIGN

By DWIGHT "RED" HARKINS*

attention was given toward the im-
provement or further development
of the units that first appeared on
the market. This siluation contin-
ued until just the past few vears,
when renewed activity in the TN
broadeasting field created a new
demand for transmitters.

One of the contribuling factors
toward this renewed aclivily has
been the advent of FM multiplex-
g, which at the same time pomted
up the shortcomings of the units
designed to meet the requirements
of another decade.

When multiplexing first was ap-
proved in 1935, all of the carly in-
stallations  were accomplished by
modifving existing equipment, since
new equipment was not available.
In the process of exchanging exciters
for more modern units that would
accommodate the multiplex signals,
it was discovered that the power
ampliliers as well as the antenna
svslems left much lo be desired in
certain cases.

The first goal of the modern
transmitter, then, is lo design “out”
all of the undesirable features dis-
covered thirough actual operations
during the post-war vears. A sum-
mary of the undesirable fealures
that exist i the early vintage trans-
mitlers clearly poinls the way to-

ward the modern transmiltler de-
sign,
Some of the unwanted features

found in the carly FM rigs are as
follows:

1. Center [requency instability.
This was usually caused by aulo-
matic [requency conlrol of reacl-
ance tube modnlated oscillators.

rre - el
adwad b

I S <Y

Figure 3. Five kilowatt amplifier front panel cover
of power supply opened to show various components.

The circuits were too complex and
difficult to service and in many
cases were ‘‘under engincered” in
the first place.

2. Special tube requirements.
Many of the early lransmitters
used tubes in the high power am-
plifiers that were designed just for
thot transmitter thus making them
expensive and increasinglv hard lo
get.

3. Critical neutralization. The me-
chanical and circuitry adjustments
of the older transmilters often made
correct operation an impossibilily.
Multiplexing requirements were
more stringent than just the coarse
adjustments required to stop self-
oscillation,

4. Insufficient netering. Several
of the old models provided no me-
tering facilitics for grid currents in

the high power stages. Olhers used
a  multimeter arrangement that
made il impossible to observe more
than one circuit at a time, such as
is required lo check for dvnamic
neutralization.

5. Lmproper coupling between
stages. Most of the older transmit-
ters failed to provide means of ad-
justing and measuring the proper
termination of the R.F. coupling he-
tween power slages resulting in high
intermodulation when multiplexing
as well as power losses.

6. No provision for remote con-
trol, Some of the early units prac-
lically had to be rebuilt to provide
remole control functious.

7. Large space requirements. Early

*Harkins Radio Co., 4444 E. Washington St., Phoenix, Arizona
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design called for plenty of floor

space.
From these unwanted fealures
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“proven in the field” we could start
to design a modern FM transmitler,
but first we should turn to the en-
gineering feats of television and
steal a few ideas that have been well
engineered in that field. TV like FM
deals with the amplification of VHEF
R.F. power. Also in TV exists the
problem of bandwidth together with
phase vs. frequency characteristics.

Modern FM transmitters utilize
the proven techniques developed
television ransmitter design and the
improvements developed in FM de-
sign through the field experience of
the past decade.

The design features of one of
these lines of FM  transmilters
which is manufactured by Standard

Electronics s described in this
arlicle.
Available with ontput powers

from 250 walts to 10 KW, the line
of Standard Electronics transmitters
a1l use the same type of exciter. This
unit uses the Serrasoid® modulation
circuit together with an auxiliary
phase modulator Tor the introduc-
tion of the multiplex subcarriers al
a high frequency stage of the multi-
plier cham.

The exciler-modulator unit
livers 10 watls of power al carrier
frequency. Technical features of the
Serrasoid unit that permit ullra
fidelity of the audio range together
with the circuilry surrounding phase
linear multiplication have been cov-
ered in detail both in earlier articles
by myself in Broancast ENGINEE:-
InGg and in Scction 8-16 of the new
NAB handbook.

A 250-watt amplifier follows the
modulator-exciter unit to make up
a complete transmitter of 250-watt
power all in one compact self-con-
tained cabinet. This unit features
the modern diffused junction silicon
diodes in the high voltage and bias
power supplies, thus climinating the
heat and replacement problems of
the usual tube tvpe rectifiers.

Full built-in remote control facil-
ities are provided including the re-
mote adjustment of power output.
The front panel melering and tun-
ing adjustments allow for correct
alignment  of each circuit.  The
4X250B ceramic tube is positively
neutralized by a unique circuit ad-
justed at the factory that insures
trouble-free operation without field
adjustments.

de-

»Trademark Radio Engineering Laboratories.
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This 250-watt unit can be used
to drive either the 5 KW amplifier
or a pair of 5 KW amplifiers to ob-
tain 10 KW oulput power.

The 5-KW amplifier uses the TV-
proven 5924A power lriode in a
grounded grid cireuit that offers the
utmost in stabilityv and yet offers
unusual power gain. Its TV design
permits this amplifier to have a 3
MC. bandwidth at the 3 db. points
which is unusual for an M trans-
mitter and contributes to the sue-
cess of multiplexing.

As shown in the illustrations, the
semi - conductor  diffused - junction
silicon diode type rectifiers permit
the entire 5-KW amplifier to be
a self-contained cabinet. An entire
rectifier lee is construcled on an
casily replaced plug-in strip.

One of the features of both the

250-watl and 5-KW amplifiers 1s
that they contain built-in directional
couplers that enable positive read-
ing of forward and reflected power.
This feature must not be overlooked
as in no olher way can absolute
correct luning be achieved for mul-
tiplexing. The input to the 5-KW
stage is adjusted by two tuning
stubs separated by an eighth wave
length. These are adjusted from the
front of the cabinet until minimum
reflected  and maximum forward
power are indicated on the direc-
tional coupler meter of the 250-watt
stage. This, then, assures you of
ideal flatness and phase linearity at
this eritical point.

The plate circuit of the 5-KW
stage consists ol a quarler wave line

(Continued on page 41)

Figure 4. Cavity, final tube socket, and connections
for five kilowatt amplifier.

WwWWW.americanradiohistorv.com
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CBS Audio

Starts on page 12
standards by operating personnel is
essential.

Additional Benefits

In addition to the improvement
in sound lransmission already de-
scribed, the use of gain reduction as
detailed above will also provide the
following additional benefits:

1. Listeners have somctimes re-
ported that musical portions of pro-
grams sound too loud, i.e., music
sounds louder than speech. The AGC
amplifier, together with the revised
program transmission standards, will
also improve or entirely ecliminate
this loudness diserepancy.

2. By antomatically controlling
unanticipated high program peaks,
the AGC amplifier permits the audio
operator to do a better audio mixing
job.

CONCLUSION

The method of balancing televi-
sion sound levels described above
has proven so effective that automa-
tic-gain-control amplifiers have been
included in the control room audio
facilities of all CBS-owned television

*

NEMS-
CLARKE

stations. Since this was done, listen-
er complaints of loudness discrepan-
cies have been effectively eliminated.
Furthermore, careful listening tests
have shown that since this new
equipment was installed and the re-
vised transmission standards put
into effect, transitions from scquence
to sequence and from program to
program are quite smooth with no
noticeable change in loudness.

It 1s believed that the use of AGC
amplifiers in the manner described
marks another step forward in tele-
vision broadecasting and represents
one more technical advance to make
television viewing as pleasant as
possible.

This CBS Television Network
project was under the general direc-
tion of A. B. Chamberlain, director
of enginecering, and R. S. O’Brien,
director of audio-video engincering.
It was carried ont under the imme-
diate direction and with the active
collaboration of Howard A. Chinn,
chief engineer. Acknowledgment is
hereby made to D. R. Wells for his
patient and meticulous laboratory
work on this project.

HE Model 108 Phase Meter is on instrument
designed to provide an indication of the phase re-
lations in directional antenna systems. Each instru-
ment is tailored for the particular installation and
usually incorporates provision for indicating the
relotive amplitudes of the currents in the various
antennas, as well as the phase relation. The Model
108 Phase Meter has found its principal use in
broadcast stations employing directional ontennas,
but its wide frequency ronge mokes it readily
adoptable for other applications.

The popularity of the Model 108 Phase Meter is
proven by the vast number now in use.
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—
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NEMS (O CLARKE COMPANTY

’v
A StON OF VITRO CORPARATION OF AMERICA

919 JESUP  -BLAIR DRI .

SILYER SPRING. MARYLAND

JUNIPER 5.1000

FOR FURTHER INFORMATION WRITE DEPT. B
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MINIATURE 2-WAY RADIO
SYSTEM Keeps YOU in
CONTACT in ANY Situation;
ANY TIME, ANYWHERE!

the SEISCOR

TELERAT |
.is a porgj:t]ﬂe ' "'
AN

.industrial quality
MODEL HR

communications sys-

tem that becomes a

part of your wear-

ing apparel. It is . B
Hardhat with built-in
transceiver,  antenna,
earphones and mike.
High and low noise

engineered for
short-range applica-

level models available.
e e e ———

tions where depend-
ability and conveni-
ence of use are
essential. Precision
circuit and durable
construction provide
extremely low main-
tenance and trouble-
free operation!

o Fully transistor-

ized printed
circuit
e Crystal-
i | v
regeiver and headset with built-
o Crystal- in jantenca, Eardoney
controlled and mike. High and low

transmitter noise level models

o Long battery life 1 2Vailable.

o For any single frequency between 20-55
mc., AM

o No license required on 27 mc. units.

Let Seiscor Engineers analyze your short-range
communications problems. Example: Special
units have been designed into protective cloth-
ing for crash-crew fire fighters.

FIND OUT TODAY HOW TELE-
PATH CAN IMPROVE YOUR SHORT
RANGE COMMUNICATIONS!

Write for name of nearest TELEPATH
dealer, and complete information on
versatile TELEPATH communications.

<SEISCOR>

A DIVISION OF SEISMOGRAPH SERVICE CORPORATION

BOX 1590, TULSA, OKLAHOMA

T }5
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PLANNING DIRECTIONAL ANTENNA SYSTEMS

A knowledge of the factors invoived in directional antenna systems is important to

all broadcasters planning new facilities or changes in existing facilities. The basic

requirements which have to be determined and the design considerations which

should be understood are pointed out in the following article.

By FRED DAMM* and DOUGLAS HEDINt

DII(ECTION \L antenna systems are
required to prevent stations from
interfering with the established
service areas of other stations, or to
more effectively service arcas with-
out wasting power in relatively un-
populated or undesired directions.
Few, if any, directional antemnna sys-
tems can be exactly alike because
each must be designed for a unique
combination of pattern, power, fre-
quency, terrain, antenna lowers,
ete., and results in a piece of custom-
built equipment that is useful to no
other station without possibly rad-
ical modification. Further, view-
points aud design practice among
designers of this type of equipment
vary so much that, gencrally, no
two designers would build a picce of
equipment lhe same way for the
same station. Therefore, a purchaser
of phasing equipment cannot merely
look through a catalog and say, “I’ll
take this one.” However, he can se-
lect the supplier of the equipment
by objectively evaliating the repu-
tation. capabilities, techniques, per-
sonnel, and experience of his sup-
plier in the phasing equipment field.

After vour consulting engineer
has made chanuel studies for an
available frequency, he will design
an array to fit your location, fre-
quency, and olher requirements. He
will determine the pattern shape and
size in both the vertical and hori-
zontal planes, the maximum ex-
pected operating values of fields in
both the nulls (minimum signal
areas) and the lobes (maximum
signal areas), the proper size, shape,

32

height, spacing, and orientation of
the antenna towers, and the phase
relationships and amplitude ratios
of the radiation fields of the indi-
vidual antennas. This information
will then be submitted to the FCC
with the application for your con-
struction permit,

When your construction permit is
granted, a manufacturer’s represen-
tative will call on vou to obtain the
information necessary to design the
phasing equipment that will prop-
erly complete your antenna system.
The manufacturer will then design
and construct easily adjusted and
lighly stable phasing equipment
which will provide the proper power
division, phase relationships, and
impedance matching, with a lati-
tude of adjustment great enough to
accommodate all of the variations
from the theorelical values that may
occur, lo produce the exact pattern
designed by your consultant.
Design Data

The data needed to properly de-
sign phasing equipment, which will
be supplied by your consultant, in-
clude the following:

1. The call letters and location of
the station, the frequency of opera-
tion, the operaling power both day
and night, and the mode of opera-
tion (whether the station is oper-
ated directionally full time with the
same paltern DA-1; night time only,
DA-N; or full time with different
patterns day and night, DA-2.
DA-D indicates daytime only with
a single paltern and is the same as
DA-1.

2. A description of the towers.
Generally, the name of the manu-
facturer, the type number, and the
height of a tower is sufficient to
describe it. This information will in-
dicate whether the tower is guyed
or self-supported, whether it is of
uniform cross section, and the cross-
sectional dimensions.

3. The spacing and orientation of
all the antennas in the array. This
data is needed to delermine the
exact spacing between each pair of
antennas. The spacing, and the
electrical height, provide the infor-
mation needed to calculate the mu-
tual impedance between each pair
of antennas. The mutual impedance
is used to compute the base-operat-
ing impedances.

4. The phase relationship and the
ratios of the radiation fields. This
mformation, along with the spacing
and orientation of the towers, de-
termines the shape of the pattern
and makes it possible to calculate
the base impedances of each of the
antennas, the current flowing in
each of the antennas, and the divi-
ston of the total power.

5. The type and length of each
transmission line.

Typical System

A directional antenuna phasing
and branching system consists of:
A Dbranching circuit in which the
power is divided in precisely the
amounts of power necessary to give
the proper ratio of fields from the
individual antennas; an Impedance
matching circuit to match the power

BROADCAST ENGINEERING
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Figure 1. A block diagram of a typical directional antenna installation.
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Figure 2. Antenna T-network.

divider inpul impedance to the
common poiut impedance at which
the power input is measured; phase
shifting networks in series with each
of the transmission lines going to
the individual antenna towers; the
transmission lines themselves; and
the impedance matching network
velween ecach of the transmission
lines and its associated antenna
tower. A typical system is shown in
figure 1.

Designing the System

One of the first steps in the de-
sign of phasing equipment is deter-
mining the base self-impedances of
each of the towers in an array, and
the base mutual impedance between
every combination of pairs of an-
tennas. When the spacing of the
towers in the array, the necessary
ratio of the fields, and the phase
relationship of the fields are known,
it is relatively easy to calculate the
base operaling impedance of each
of the antennas in the array.

The phase shift occurring in each
of the transmission lines is then de-
termined so that the required phase
shift from the branch point to each
antenna may be found and so a sat-
isfactory phase shift may be as-

August, 1960
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Figure 3. Antenna matching circuit.

=

Figure 4. Branch point phase shifter.

— o

Figure 5. Phase shifter for small phase
shifts.

Figure 6. Pi-network.

*Phase design consultant, Collins Radio Co.
tEngineering Writer, Collins Radio Co.
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Figure 7. Simple tank circuit power
divider.
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Figure 8. Modified simple tank circuit
power divider.
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Figure 9. Modified simple tank circuit
power divider with T-network input.
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Figure 10. Modified power divider
with variable coils.
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Figure I'1. Common point circuit.
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signed to each of the phase-shifting
networks adjacent to the branch
point and to the impedance-match-
ing networks at the antennas.

The impedance-matching net-
works at the antennas are usually
T-networks (figure 2) that provide
an impedance match and the phase
shift required, and which may be
adjusted to compensate for any
variations of electrical characteris-
tics of the array that may be en-
countered.

If extremely low values of base
operating resistance are encoun-
tered, a different type of circuit
(figure 3) is justified. This may be
a tapped coil between antenna and
ground with the transmission line
connected to the tap or it may be
merely a series reactive element, a
coil or capacitor or both, to tune
out the antenna reactance with im-
pedance matching accomplished in

the transmission line and the phase-
shifting network at the branch
point. In all cases, the antenna re-
actance should be tuned out by a
reactance of opposite sign.

The type of transmission line is
usually determined by the customer,
and the lengths of the lines are or-
dinarily determined by the position
of the transmitter building and the
towers. It is extremely important
that the designer of the phasing
equipment know the length and
type of all transmission lines to be
used.

The phase shifters adjacent to
the branch point, or in the phasing
cabinet, are usually T-networks
(figure 4) and usually use variable
coils in the series arms which are
ganged together mechanically and
provided with a front panel control.

Where only a small amount of

Figure 12.

34

Phasing cabinet—rear view.

wwWWLamericanradiohistorv.com

phase shift is required, a series coil
and capacitor (figure 5) are used.

If extremely high currents are en-
countered, a pi network (figure 6)
with variable vacuum capacitors in
the shunt arms of the network may
be used.

The configuration of the power
divider or branching network prob-
ably varies more than any other
circuit in the system. The power
divider may be a simple tank ecir-
cuit with an input tap adjusted to
the required input impedance and
output taps adjusted to give the re-
quired power division (figure 7).

Some engineers prefer a modifica-
tion of the simple tank circuit (fig-
ure 8), in which an inductor is con-
nected in series with the input, and
the tank capacitance is increased.
This is equivalent to a tank with
an input L-network, and permits
the input impedance of the circuit

Figure |3. Phasing cabinet—front view.

BROADCAST ENGINEERING



Figure 14. Antenna coupling unit.

to be higher than that of the tank
alone.

Another modification (figure 9)
of the simple tank circuit uses an
mput T-network at the inpul of the
tank. This provides the same advan-
tage (higher input impedance) as
a series mput induetance, vel per-
mits a little more flexibility of ad-
justinent. However, the additional
components may increase the power
losses of the cirenil.

Another modification (figure 10)
of a tank uses a separale variable
cotl for each power tap fecding a
tower. Thesc variable coils are all
connected in parallel; one end of
eacl coil is conuected to ground
and the other to a common point.
The variable taps on the coils feed
the towers and the common point
1s built out inlo a tank circuit. This
tank is then coupled to the inpul
with a T-network.

Finally, each transmission line
iput can be matched lo a common
point  with an L-nelwork (figure
I1) which gives an impedance
transformation to the common
point consistent with the amount of
power required. The common point
1s then matched lo a satistactory
i:put impedance.

August, 1960

All of these methods of power
division can be made to give salis-
factory performance for a given
power division problem; the only
differences in performance are ease
of adjustments and the input im-
pedance curves.

Switching

Swilching of civcuits for day and
night operation or directional and
nondirectional operation is accom-
plished by impulse-type, toggle-
operated r-f relayvs, cnergized by
pushbutton switches on the front
panel. The pushbutton automati-
cally removes the plate voltage of
the transmiller before pattern
switching and restores it when
switching i1s ecompleted. Interlocks
on the cabinet doors also remove
the plate voltage when doors are
opened.

Components

Power-dividing circuits and phase-
shift networks utilize heavy edge-
wound eopper ribbon inductors and
ceramic-cased mica capacitors. Vac-
unm  condensers are used where
made necessary by high circulating
currents.

Plated 5/16-inch copper tubing is
used for all r-f buses, and insulation
1s steatite or Mycalex.

www._americanradiohistorv.com

Figure 15. Phase sampling loop.

Amplhitude and phase adjustment
controls are recessed counter dials
which assure accurate resetability.
Ii complex arrays requiring addi-
tional controls, the counter dials are
recessed behind a tilt-oul panel in
the middle of the lower half of the
cabinet.

Input and output connections are
provided at the top of the phasing
cabinet unless otherwise specified.
Special  terminations are provided
for solid dielectric cables in both the
phasing cabinel and antenna coup-
ling units.

An input common point r-f am-
meter 1s supplied, along with line
current meter jacks. Antenna cur-
renl meters have make-before-break
switches, which can be operated
withoul opening the cabinet door on
the weatherproof coupling units.

Examples of two directional antenna
systems are shown on the following
pages. Although they do not repre-
sent any particular installation, they
are technically correct and could be
utilized as they stand for any direc-
tional arrays which require the same
characteristics.
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Figure 19. Horizontal plane pattern Radio Station XYZ 1360KC IKW DA-I.
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HIGHWAY

TABLE 2 [ g

SPECIFICATIONS OF DIRECTIONAL ANTENNA SYSTEM
Radio Station XYZ
1360 KC 1 KW DA-1
(1) Number of ¢lements Six
(2) Type of clements: Uniform cross section, guyed Rtls
base insulated ‘
(3) Top Loading None 7’
(4) Height of each element s
above insulators 181 feet

(5) Over-all height of each
c¢lement above ground

level 184 feet 362 —;7“‘ 362 - AN
(6) Orientation of array Sce figure 23 : SoFT CONG SPACED BETWEEN
(7) Spacing of towers Sce figure 23 (COPPER sTRAP Nzooeg  CONGRADIALS.EACH ToweR
- PLAT AND GROUND SYSTEM
(8) Phasing and ratio of Ficld Ratio  Phasing
fields Tower 1 1 0°
Tower 2 2 45° )
Tower 3 1 90° T 1
Tower 4 I 180° suved BN
Tower 5 2 135° TOWERS
Tower 6 1 90° _l_ l
(9) Ground system 120 radials, 220 feet long and
120 radials, 50 feet long, equally ANTENNA ELEVATION
ced d cach t cept R R R . .
;g?t)e\,e?f;;nst;?;gu;v?r excep Figure 20. Diagram plot of transmitter Radio Station XYZ.

Figure 21. Direction antenna phasing equipment Radio Station XYZ 1360KC.
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Where do you go for

replacement tubes in

Microwave Relay Equipment?

To the telephone! And call your
local RAYTHEON distributor.

Quality Products at Factory Prices

Plus Complete Technical Data

Available from the Raytheon Distributor
Nearest You . . .

RAYTHEON COMPANY

DISTRIBUTOR PRODUCTS DIVISION +* WESTWOOD, MASS.

RECEIVING AND INDUSTRIAL TUBES . SEMICONDUCTOR PRODUCTS
MECHANICAL COMPONENTS « RAYTHEON/MACIHLETT POWER TUBES
VOLTAGE REGULATORS « MICROWAVE TUBES . CAPTIVE HARDWARE

WWW.americanradiohistorv.com

Raytheon
Distributors
Serving Key
Markets Include:

Alabama

Birmingham
Forbes Distributing Company
AL 1-4104
MG Electrical Equipment Company
FAirfax 2-0449

Mobile
Forbes Electronic Distributors, Inc.
HE 2-7661

Arizona

Phoenix
Radio Specialties & Appl. Corp.
AL 8-6121

Tucson
Standard Radio Parts, Inc.
MA 3-4326

California

Burbank
Valley Electronic Supply Co.
Victoria 9-3944

Glendate
R. V. Weatherford Co.
Victoria 9-2471

Hollywood
Hollywood Radio Supply, Inc.
HO 4-8321

Inglewood
Newark Electronics Company
ORchard 7-1127

Los Angeles
Graybar Electric Company
ANgelus 3-7282
Kierulff Electronics, Inc.
Richmond 8-2444

Oakland
Brill Electronics
TE 2-6100
Eimar Electronics
TEmplar 4-3311

Palo Alto
Zack Electronics
DA 6-5432

San Diego
Radio Parts Company
BE 99361

San Francisco
Fortune Electronics
UN 1-2434

Santa Monica
Santa Monica Radio Parts Corp.
EXbrook 3-8231

Colorado

Denver
Ward Terry Company
AMherst 6-3181

Connecticut

East Haven
J. V. Electronics
HObart 9-1310

District of Columbia
Electronic Industrial Sales, Inc.
HUdson 3-5200
Kenyon Electronic Supply Company
DEcatur 2-5800

Florida

Miami
East Coast Radio & Television Co.
FRanklin 1-4636
Electronic Equipment Co., Inc.
NEwton 5-0421

West Palm Beach
Goddard Distributors, Inc.
TEmple 3-5701

Ilinois

Chicago
Allied Radio Corporation
HAymarket 1-6800
Newark Electronics Corp.
STate 2-2944

Indiana

indianapolis
Graham Electronics Supply Inc.
MElrose 4-8486

Maryland

Baltimore
Wholesale Radio Parts Co., Inc.
MUlberry 5-2134

Massachusetts

Boston
Cramer Electronics, Inc.
COpley 7-4700
DeMambro Radio Supply Co., Inc.
AL 4-9000
Lafayette Radio Corp. of Mass.
HUbbard 2-7850

Cambridge
Electrical Supply Corporation
UNiversity 4-6300

Michigan

Ann Arbor
Wedemeyer Electronic Supply Co.
NOrmandy 2-4457

Detroit
Ferguson Electronic Supply Co.
WOodward 1-2262

Minnesota

Minneapolis
Electronic Expeditors, Inc.
FEderal 8-7597




Mississippi

Jackson
Ellington Radio, Inc.
FL 3-2769

Missouri

Kansas City
Burstein-Applebee Company
BAltimore 1-1155

St. Louis
Graybar Electric Co.
JEfferson 1-4700

New Hampshire

Concord
Evans Radio
CApital 5-3358

New Jersey

Camden
General Radio Supply Co.
WA 2-7037

New Mexico

Alamogordo
Radio Specialties Company, Inc.
HEmlock 7-0307

Albuquerque
Radio Specialties Company, Inc.
AM 8-3901

New York

Buffalo
Genesee Radio & Parts Co., Inc.
DElaware 9661
Wehle Electronics, Inc.
WAshington 3270

Mineola, Long Island
Arrow Electronics, Inc.
Ploneer 6-8686

New York City
H. L. Dalis, Inc.
EMpire 1-1100
Milo Electronics Corporation
BEekman 3-2980
Sun Radio & Electronics Co., Inc.
ORegon 5-8600
Terminal Electronics, Inc.
CHelsea 3-5200

Ohio

Cincinnati
United Radio Inc.
CHerry 1-6530

Cleveland
Main Line Cieveland, Inc.
EXpress 1-4944
Pioneer Electronic Supply Co.
SUperior 1-9411

Columbus

Buckeye Electronic Distributors, Inec.

CA 8-3265
Dayton

Srepco, Inc.

BAldwin 4-3871

Oklahoma

Tulsa
S & S Radio Supply
LU 2-7173

QOregon

Portland
Lou Johnson Company, Inc.
CApital 2-9551

Pennsylvania

Philadelphia
Almo Radio Company
WAInut 2-5918
Radio Electric Service Co.
WAInut 5-5840

Pittsburgh
Marks Parts Company
FAirfax 1-3700

Reading
The George D. Barbey Co., Inc.
FR 6-7451

Tennessee

Knoxville
Bondurant Brothers Company
3-9144

Texas

Dallas
Graybar Electric Company
Rlverside 2-6451

Houston
Busacker Electronic Equipment Co.
JAckson 9-4626
Harrison Equipment Company
CApitol 4.9131

Utah

Salt Lake City
Standard Supply Company
EL 5-2971

Virginia

Norfolk
Priest Electronics
MA 7-4534

Washington

Seattle
Western Electronic Company
AT 4-0200

West Virginia

Bluefield
Meyers Electronics, inc.
DAvenport 5-9151

Wisconsin

Milwaukee
Electronic Expeditors, Inc.
WOodruff 4-8820

Transmitter Design
Starts on page 18

cavity foreshortened by capacitance.
This capacitance is controlled by a
multitern knob on the fronl panel
permitling non-critical vernier tun-
mg. A large variable loop controls
the coupling to the antenna and the
direction coupler indicales forward
and reflected power. As with the
250-watl section, full remote control
provisions have been made. A patch-
over system is incorporated on the
rear of the cabinet which permits
the driver to be casily and quiekly
patched around the 5-KW stage
directly to the antenna.

If an output power of 10 KW is
desired, the 250-watt unit drives
two 5-KW amplifiers, the outpuls
of cach sclf-contained cabinet are
fed into a TV type diplexer. This
method of obtaining 10 KW with
the minimum number of tubes has
the advanlage of flexibility of op-
eration never found before.

TFor example, at any time, one of
the 5-KW amplifiers can be shut off
aud the olher palched directly to
the antenna. Routine maintenance
and cleaning can be aeccomplished
wilhout carrier interruption.

During a recent visit al the new
Standard  Electronies  factory in
Farmingdale, N. J., these transmit-
ter units were completely “proofed
out” by myself, cspeciallv in re-
gards to multiplex operation. The
nmeasurements oblained at the fac-
torv agreed with actual field test
in proving oul the design features.
None of the circuils were critical to
crosstalk, even when considerably
detuned. Long range stability of op-
eration coupled with ease of tuning
makes Lhis unil a real “dream” com-
pared with the nightmares experi-
enced with the older transmitters.
With a 100 per cent modulation
level on the main channel, normal
tuning of the whole transmitter
using the buill-in indicators pro-
duced crosstalk measurements of 55
db. below a reference level of 10 ke,
deviation of the subchannel. This
was obtained while lerminating into
a dummy load. This indicates that
when the Standard transmiller is
properly coupled lo a correctly de-
signed and tuned transmitting an-
tenna, the same results will be en-
joved throughout the coverage areca.

New TransMagnemite
Professional Transistorized
Battery-Operated Spring-Motor
PORTABLE FIELD RECORDER

Check These Unusual Features:

Low noise input stage (0.25 microvolts).
Overall Gain 110 db.

No Microphonics or motor noises.

Uses Dry Rechargeable batteries.
Batteries last 125 hours.

Modular plug-in construction.

Exceeds NARTB Broadcast standards.
Size: 11x10x7 inches—Weight: 15 Ibs.
Full unconditional Two Year Guarantee.

Write for complete information and direct
factory prices to Dept. BE:

AMPLIFIER CORP. of AMERICA

398 Broadway, N. Y. 13, N, Y.
-

{\GHT BUVGET 2

RENT
CAMERA LENSES

Now! If you are working on «a
tight budget, but want to make
a tremendous showing at o small
outlay . . . your T.V. station can
RENT the World's finest Lenses
from B & J. Extensive selection!
Off-the-Shelf Delivery! Pioneers
in 1.V. Optics—since 1936!

i TV and CINE OPTICS
| UNLIMITED ! ¢
|
|

A U R N U N U U R

|
|
For Color and Black and White I

... Choice of Focal-lengths, Aperi’ures,I

and Speeds direct FROM B & J STOCK,
| and Sp 0 ,

or Special Custom Fittings from B & J sI

Modern Lens Lab, B & J is prepared to
Imee'f the most exacting needs of your |
ITV Stations NOW!

Widest selection of Cine Lenses—I16mm |
I(Pa'rhe', Filmo, Bolex, etc.) and 35mm]|
I Eyemo-Mitchell) —
INormal, Wide-Angle,
| Telephoto, Zoom!
| Write for Special 8 page Op-
Ihc and Accessories Listing.

FREE — 132 page catalog of
IPhofo Equipment, Lenses and
| Accessories, for the Profes-
Isional! BE 8-60

BURKE & JAMES,
321 S. Wabash Chicago 4, lllinois




AMENDMENTS AND PROPOSED CHANGES
OF F.C.C. REGULATIONS

CONSTRUCTION, MARKING AND LIGHT-
ING OF ANTENNA STRUCTURES

Consideration Regarding Possible Hazard

to Air Navigation

1. The Commission has before it for
consideration a request of the Storer
Broadeasting Company to extend the
time for reply comments in the above-
entitled proceeding to July 19, 1960,

2. The Storer Broadcasting Company
requesls Lhis extension so that it may
further study the affirmative comments
of various aviation iuterests and the
Federal Aviation Agency who have in-
jeeted into this procecding a new issue
challenging the basic jurisdiction of the
Federal Communications Commission
with respect to broadcast towers.

3. It is further stated that study of
this new issue will require careful and
rather extensive legal rescarch il reply
commerits are to be of assistance in re-
solving the matter.

+. The Commission is of the view that
an extension of time for the filing of
reply comments in the above-entitled
proceeding would serve the publie in-
terest, convenience and necessity and is
warranted.

5. In view of the foregoing: It is or-
dered, That the date for filing reply
comments in the above-entitled matter
1s extended to July 19, 1960.

INTERIM POLICY ON VHF TELEVISION
CHANNEL ASSIGNMENTS; TELEVISION
ENGINEERING STANDARDS

Further Notice of Proposed Rule Making

1. Pursuant to our notice of exten-
sion of time for filing comments in the
above-entitled proceeding (FCC 60-668)
issued on June 9, 1960, theve are at-
tached Field Strength Charts for Chan-
nels 26 and Channels 7-13. These
charts are substituted for similar charts
previously released in this proceeding,

2. The charts for Channels 2-6 are
the same as those issucd with our May
5, 1960, notice except for the label. The
charts for Channels 7-13 were derived
by merging the present high VHF Ad
Hoe groundwave curves within the latest
RPAC tropospheric curves.

3. The charts may be used for the
preparation of comments and data in
this proceeding and, in the absence of
more refined data with respeet to radio
wave propagation, are proposed to re-
place the Field Strength Charts for the

VHT channels in §3.699 of the Com-
mission’s rules. The Commission will

continue to seek additional data and
measurements as well as refinements of
the methods of analysis and prediction,
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in an cffort to improve the accuracy
and reliability of these charts.

FM BROADCAST STATIONS; PERMISSION
TO PERMIT STEREOPHONIC PROGRAMS
ON A MULTIPLEX BASIS
Order Extending Time for Filing Comments
On May 9, 1960, the Commission
issued a Notice of Proposed Rule DMak-
mg in the above-eniitled matter (FCC
€0-198) nviting comments and teeh-
nical data on several systems of sterco-
phonic program transmissions by FM
broadeast stations. The time for filing
cominents was speeified as July 29, 1960,
and the time for filing replies was speci-
fied as August 8, 1960. On July 12, 1960,
the Electronics Industries Association,
in behalf of the National Stercophonic
Radio Committee (NSRC) filed a Re-
quest for Extension of Time in this pro-
ceeding from July 29, 1960, until Octo-

ber 29, 1960,

NSRC states that it has undertaken
to test the FM sicreophonic radio sys-
tems and that the actual testing is
scheduled to commence July 11, 1960,
and will require several weecks to com-
plete. These tests will deal with trans-
mitter requirements, selection of receiv-
ing sites, measurements to be made, and
standards for receiving equipment. It
urges that it is not possible to complete
the tests, the necessary analysis of the
data and reporl to the Commission by
the present deadline and that a 90-day
extension is needed to do so.

We are of the view that the petitioner
has made an adequate showing of need
for the extension and that it would
serve the public interest.

Accordingly, it is ordered, That the
above request made by the Electronics
Industries Association is granted, and
the last dates for filing comments and
reply comments in Lhis proceeding are
extended to October 28, 1960, and No-
vember 8, 1960, respectively.

NEW YORK UHF-TV TEST

Notice of Conference
At the request of the Commission,
Congress has authorized a  $2.000.000
study to be made during fiscal years
1961 and 1962 to ascertain the technical
and cconomic feasibility of utilizing
UHF channels to provide salisfactory
television coverage to the New York
City TV market area. The information
is designed to supplement that which
was gathered by the Television Alloca-
tions Study Organization and to carry

forward a recommendation of TASO.
The project will be under the direc-

tion of the Commission’s Chief Engi-
neer. and for this purpose a UHF-TV
Project Unit is being established. The
project work will be done principally on
a contract basis and those who are pre-
pared to perform various phases of the
project under contract should mform
the Chief Engineer, so that they may be
considered.

So that the Commission can be as-
sured that the study ineludes as many
facets of the problem as are reasonable
and that the work may benefit from
the active participation of the TV in-
dustry, an advisory committee consist-
ing of members from all interested parts
of the industry is desired. Representa-
tives of the National Association of
Broadeasters, the Electronie Industries
Association, the Association of Maxi-
mum Service Telecasters, the Institute
ol Radio Lngincers, the Joint Teclmical
Advisory Commilice, the Joint Council
on Educational Television, the Tele-
vision Allocations Study Organization,
the Association of Federal Communica-
tions Consulting Enginecrs, and others,
are invited to participate.

For the purpose of the test, it 1s pro-
posed to construet a high powered UHF
TV station on the Empire State Build-
ing, the site of the existing VHF-TV
stations. Another station will be located
within about 15 miles of the first on a
separate channel to study any mmprove-
ment whieh might be obtained with the
imultancous  broadeasting of a  single
program by two stalions on two differ-
cut frequencies. Transmissions with
horizontal polarization will be used gen-
crally, but for a part of the time, one
station will use circular polarization so
that comparative observations and
measurements can be made, An investi-
gation will be made intlo UHF improve-
ments in TV receivers, and any prac-
tical improvements which are immedi
ately available will be incorporated in
receivers to be installed al various
points within the service area of the
stations. Measurements will be made
throughout  the service area inside
buildings, on roof tops, at street level
and otlier locations where TV reception
may be desired, and correlated with ob-
servations  of picture quality on the
above receivers.

In order to discuss the plans for the
project and formulate the membership
of an Industry Advisory Committee to
aid on this study, interested persons
were mvited o attend a conference at

BROADCAST ENGINEERING



10:00 a.m. in Room 7134, New Post
Office Building. Washington, D. C., on
July 29. 1960.

STANDARD BROADCAST
TRANSMITTERS

Single Lever for Allowable Noise and
Hum

In the matter of amendiment of §3.10
of the Commission’s rules to specify a
single level for allowable noise and lhum
1 standard broadcast transmitters,
Docket No. 13689.

1. Notiee is hereby given of proposed
rule  making in the above -entitled
matter.

2. Section 3.40 (a) (6) of the Commis-
sion’s niles reads as follows:

(6) The carrier hum and extrancous
nois¢  (exclusive of microphone and
studio noises) level (unweighted rss.)
is at least 50 decibels below 100 per
cent modulation for the frequency band
of 150 to 500 cycles and at least 0
decibels down outside this range.

3. Mcasurciments to determine com.
pliance with the requirements of this
paragraph of the rules are dircctly al-
fected by the bandwidth of the measur-
mg instrument. In the cas> of random
noise, which is uniforinly distributed
throughout the frequency spectrum, the
noise power measured will be directly
proportional to the bandwidth of the
mmeasuring imstrument. If hum or other
diserete frequencey noise components are
present. the measured noise level will
depend on whether the bandwidth ae-
cepled by the measuring instrument in-
cludes these frequencies.

4. In order to minimize the need for
complex measuring equipment and to
permit more uniformity in making meas-
rrements to delermine compliznce with
the Commission’s rules. it is proposed to
amend §340 («1) (6) to read as follows:

(6) The carrier hum and extrancous
noise  {(exclusive of microphone and
studio noises) level (unweighted rs.s.)
i1s at least 45 deeibels below 100 per
cent modulation for the frequency band
of 30 to 20,000 cycles.

This  proposal, which represents a
compromise ol existing  specificalions,
will insure acceptable transmilter per-
formance while providing for measure-
meul procedures which are more in
heeping with accepted practice.

5. Pursuant to applicable procedures
set out in §1.213 of the Commission’s
rules. interested parties may file com-
nients on or before \ugust 22, 1960, and
reply comments on or before September
1, 1960.

6. Authority for the adoption of the
amenchnent proposed herein is contained
i sections 4 (i) and 303 of the Commu-
neations Act of 193k, as amended.

7. In accordance with the provisions
of §1.5¢ of the Commission’s rules, an
original and 14 copies of all statements,

August, 1060

AMPEX 351

STEREOPHONIC/MONOPHONIC

— -
\

FIRST CHOICE

FOR LASTING ECONOMY

Precision design and rugged construction to meet the exacting,
professional requirements of the broadcast industry assure long,
trouble-free life for frue economy.

Consistently high performance and virtually trouble-free operation
of the Ampex 351 have established it as the first choice of not only
broadcasters, but educators, professional recording studios, research
laboratories, religious and business organizations.

Actual case histories document the fact that Ampex, on a cost-per-
operating-hour basis, is the most economical recorder made. Write
for new comprehensive catalog 2033.

AUDIO PRODUCTS DIVISION AAAPEX

AMPEX PROFESSIONAL PRODUCTS COMPANY
934 CHARTER STREET - REDWOOD CITY, CALIFORNIA
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briefs. or comments shall be furnished
the Commission.

Minimum Operating Requirements of

Broadcast Stations

1. On April 22, 1960, the Commission
released a Notice of Proposed Rule
Making (FCC 60-421) instituting rule
making in this proceeding on a proposal
to change the minimum operating re-
quirements for standard broadcast sta-
tions to enable daytime only stations to
sign-off the air at 6 p.m. It was also
proposed o revise the requirements for
notification to the Commission in the
event of operation sloppages of stand-
ard, FM or television broadeasl stations

hecause of technical difficulties so as
not to require notification when the off-
the-air period is of such short duration
that the minimum hour requirements for
operation can still be met by a station.
Additionally, it was proposed to require
netificalion of resumption of operation
w all cases requiring notification of op-
eration stoppages,

2. No comments opposing the afore-
mentioned proposals were received. The
National  Association  of  Broadeasters
and The Seranton Times, licensee of
siandard  broadcast  Station  WEJL,
Scranlon, Pennsylvania, filed comments
supporling all  proposals.  Comments

CECO offers you a

variety of dependahle
equipment for

IMAGE ORTHICON
MICRO RELAY

VIDICON

X-140 RemoTE CoNTROL
PaN & TiLT Heap with “Dial-
astop” for remotely panning
and tilting Vidicon Cameras
weighing up to 20 |bs. $400.00

IMAGE ORTHICON

." { B
/ i1
TH-2 BaLANCED TV HEeAD
MobeL € with adjustable cen-
ter of gravity for Image Orth

Cameras weighing up to 135
ibs. $425.00

flectors.

TR-19 PROFESSION-
AL TYPE TRIPOD with
wooden tripod legs for

TR-3 METAL TRI-
POD for mounting
MICRO RELAY TILT

BALANCED TV Head  HEAD, LARGE VIDI- g
and LARGE VIDICON  CON and BALANCED  Tripods.
HEAD. $150.00 TV HEAD. $260.00

Gnmenﬂ €QU|Pmem @.,mc.

Dept. BE, 315 West 43rd St., New York 36, N. Y., JUdson 6-1420
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TH-3 Micro RELAY
TiLy Heap for mount-
ing Parabola Beam Re-

D-3 PROFESSIONAL
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X-141 ConTrOL Box for Re-
MOTE HEAD $40.00

TR-6 Pro JR. SPRING BAL-
ANCED PaN & TiLT HEAD for
Vidicon Cameras weighing up
to 35 Ibs. (With Tripod)
$200.00

$285.00

TH-3-V LARGE VIDICON
SPRING BALANCED PAN & TILT
Heap for Vidicon Cameras
weighing up to 100 |bs.
$310.00

$150.00 *Dealer and quantity price
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Write today for information
on the equipment you need
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were also received from Milam Broad-
casting Company, licensee of standard
broadcast Station KMIL at Cameron,
Texas, endorsing the proposal to permit
daytime only stations to sign-off the air
al 6 pm. The New Orleans Television
Corporation, which operates Television
Station WVUE pursuant to special tem-
porary authorization at New Orleans,
Louisiana, filed comments supporting
the proposed changes in notification re-
quirements with respeet to operation
stoppages.

3. The comments received on the pro-
posal to amend §3.71 of the rules by
placing operation after 6 pan. on an
optional basis insofar as daytime stand-
ard broadeust stations are concerned
substantiate our conclusion that this
relaxation in the rules would be bene-
ficial 1o both the Commission and day
time broadeasters and would be in the
public interest. In the past the Com-
mission has been advised by numerous
davtime only stations that they find it
a hardship and economically unfeasible
to meet the present minimum require-
ment for operation after 6 pm. during
the months when their specitied local
sunset time falls after 6 p.an. Dayvtime
only stations have also informed of their
difficulty in acquiring an audience for
their programs after 6 p.m., since lis-
teners during the greater part of the
year are not accustomed to receiving
a daytime station after 6 p.m., and their
listening habits are not easily changed,
particularly when the required minimum
operation for a few months after 6 p.m.
changes from month to month, as lhe
interval between 6 p.m. and local sunset
increases or decreases. These reports are
corroborated by the comments received
in this proceeding. While we have found
these reasons gowd cause for waiving
£3.71 of the rules to permit daytime
only stations to sign-off the air al 6 pan,,
during the months when their specitied
local sunset time falls after 6 pan—75
or more stuch waiver requests are acted
upon yvearly—a rule change making op-
eration after 6 pan. permissive for day-
time only stations would obviate the
necessity for these waiver requests, les-
sen our administrative workload and the
paperwork of daytime stations, and is
believed to be warranted.

L. We also believe it desirable to relax
the present requirement in §§ 3.71, 3.261
and 3.651 of the rules which respectively
requires slandard, FM and television
licensees to notify the Comnuission in
writing of every operation stoppage due
te technical difficulties so as lo make
such notification unnecessary for tech-
nical failures of such short duration that
the minimum hour requirements for op-
eration can still be met. A record of
cach operation stoppage because of tech-
nical difficulties must be kept in a sta-
tion’s operating log, and we consider

BROADCAST ENGINEERING



this to be sufficient information for the
Commission’s purposes with respect to
those brief operation stoppages which
de not make it mpossible for a station
to adhere to the minimum operation re-
quirements. To best serve the Commis-
sion’s purposes, however, we believe that.
in addition to receiving notification of
cach operation stoppage which makes
1t impossible for a station to adhere to
minimuwu - operation  requirements, we
should subsequently be notified when
operation is resumed. The revised pro-
visions relating to notification in §§ 8.71,
3.261 and 3.651 below therefore provide
for such notificalion also.

5. Authority for the adoption of the
amendments herein is contained in see-
tions 4 (i) and 303 (¢) and (r) of the
Communications Act of 1934, as
amended.,

6. The amended provisions of §§3.71,
5261 and 3.651 respecting notification
requirements are procedural in nature.
The amendiment to § 3.71 which enables
daytime only stations to sign off the air
al 6 pan. is of practical utility now to
those daytime only stations whose speci-
fied local sunset time falls after 6 p.m.
In these circumstances, we find good
cause for making the amendments ef-
feetive prior to the 30-day publication
period prescribed by section 4 (¢) of the
Administrative Procedure Act.

7. In the hght of the forcgoing: It is
ordered, That, effcctive July 28, 1960,
¥§3.71, 3.261 and 8.651 of the Commniis-
sion’s rules are amended as set forth
below, and this proceeding is terminated.

1. Section 8.71 is amended to read as
follows:

§ 3.71 Minimum operation schedule,

(a) All standard broadcast stations
are required to mainlain an operating
schedule of not less than two-thirds of
the total hours they are authorized to
operate between 6 a.m. and 6 p.m., local
standard time, and two-thirds of the
total hours they are authorized to oper-
ote between 6 p.m. and midnight, local
standard time, on cach day of the week
except Sunday: Provided, however, That
stations authorized for daytime opera-
tion only need comply only with the
mimimum requirement for operation be-
tween 6 a.m. and 6 p.an.

(b) In the event that causes beyond
a heensee’s control make it impossible to
adhere to the operating schedule in para-
graph (a) of this section or to continue
cperating. the statton may limit or dis-
conlinue operation for a period of not
more than 10 days, without further
authority of the Commission. However,
ihe Commission and the Engineer in
Charge of the radio distriet in which the
station 1s located shall be immediately
notified in writing if the station is un-
able to maintain the minimum operating
schedule and shall be subsequently noti
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RCA offers

gratifying rewards in

broadcast field sales engineering

As a result of internal promotions and a program to
expand business, RCA has several openings for men who
can prepare extensive AM-FM-TV equipment proposals,
present them to station management, and secure orders.

If you have design, installation or operational experi-
ence with TV broadcast equipment and are interested in
a rewarding career with a highly respected electronics
organization, this is an exceptional opportunity for you.

Salary and related benefits are above average, and there
is a bonus arrangement. If you have an EE degree, or
equivalent, with experience in TV broadcasting, send your

resume to:

MR. M. H. KESSLER, Dept. BE-80
RCA Professional Employment
Bldg. 10-1

Camden 2, New Jersey
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OMPARE

and see why microphones

meet exacting protessional standards

Radio and television networks, recording studios, and inde-
pendent stations from coast to coast have increased perform-
ance and lowered operating costs with the Electro-Voice
Model 666 Dynamic Microphone. Superior front to back
ratio due to exclusive Variable “D”’ cardioid design coupled
with matchless manufacturing precision. The 666 insures
increased discrimination against unwanted sound, greater
working distance from the microphone to the artist and its
light 11-ounce weight makes boom work easy. The only
moving element . . . the famous E-V exclusive Acoustalloy
diaphragm . . . improves response, reduces maintenance
and overhead . . . is always reliable even under the most
strenuous program operations. The Model 665 is similar in
function to the Model 666 but designed for less critical
applications. List $150.00.
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fied when the station resumes regular
cperation.

2. Section 3.261
as follows:
§ 3.261

(a) All FM broadcast stations will be
licensed for unlimited time operation. A
minimum of 36 hours per week during
the hours of 6 a.m. to midnight, consist-
ing of not less than 6 hours in any one
day, except Sunday, must be devoted to
the FM broadeast operation; time de-
voted to operations conducted pursuant
tc a Subsidiary Communications Au-
thorization (see §§ 3.293 to 3.295) shall
not be included in meeting this 36-hour
broadcast requirement.

(b} In the event that causes beyond
a licensee’s control make it impossible to
adhere to the operating schedule
paragraph (a) of this section or to con-
timue operating, the station may limit
or discontinue operation for a period of
not more than 10 days, without turther
authority of the Commission. However,
the Commission and the Ingineer
Charge of the radio district i which the
station is located shall be immediately
notified in writing if the station 1s un-
able to maintain the minimumn operating
schedule and shall be subsequently noti-
fied when the station resumes regular
operation.

is amended to read

Time of operation,

3. Section 3651 (a) iz amended to
read as follows:
§ 3.651 Time of operation.

(a) (1) All television broadeast sta
tions will be licensed for unlimited time
operation. Each such station shall main
tain a regular program operating sched
ule as follows: Not less than 2 hours
daily in any five broadcast days per
week and not less than a total of 12
hours per week during the first 18
months of the station’s operation; not
less than 2 hours daily in any 5 broad-
cast days per week and not less than a
total of 16 hours, 20 hours and 2+ hours
per week for each successive 6-month
period of operation, respeclively; and not
less than 2 hours in cach of the 7 days
of the week and not less than a total
of 28 hours per week thereatter.

(2) “Operation” includes the period
during which a station is operated pur-
suant to temporary authorization or dur-
ing program tests, as well as during the

license period. Time devoted to test pat-
terns, or io aural presentations accom-
panied by the incidental use of fixed
visual images which have no substantial
relationship to the subject matter of
such aural presentations, shall not be
considered in computing periods of pro-
gram serviee.

(3) In the event that causes beyond
a licensee’s control makes it impossible
tc adhere to the operating schedule n
stbparagraph (1) of this paragraph or
te continue operating, the station may
limit  or discontinue operation for a
period of not more than 10 days, with
cut further authority of the Commis
sion. However, the Commission and the
Engineer in Charge of the radio district
m which the station is located shall be
mmediately notified in writing if the
station is unable to mamntain the mini-
mum operaling schedule and shall be
subsequently notified when the station
resumes regular operation.

To Keep Up-to-Date On The Latest in Broadcasting
Be Sure You Are A Subscriber to

BROADCAST ENGINEERING

FIRST TRULY
i ' VERTICAL
i SLIDE

i ATTENUATOR!
} ...only 2" deep

Daven's Series 825 and 835 are the first
truly vertical stide attenuators. .. with finger-
fitting knob that moves in a straight line with

finger-tip pressure. The wiperarm rides on silver alloy contacts,
not on the resistor element, providing noise-free operation and

extremely long life.
B Silveralloy contacts, wiper
arms

M Balanced and unbalanced
ladders and T-type’attenu-
ators

8 in 20 and 30 steps

B With or without ‘‘Cue"”
position

FOR FURTHER INFORMATION WRITE:

~DAVEN -

T—

objects

on rear

W 1%" wide, 6" long, 2"

deep

L_ Yoday, more than ever, the Daven © stands for dependablility
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BMComplete protection
against dirt and foreign

B Connector-type terminals

B Available singly, or with 2,
3, or 4 units side by side
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RADIO REMOTE CONTROL AND MULTIPLEX SYSTEMS

STUDIO TRANSMITTER LINKS

JOHN A. MOSELEY ASSOCIATES

SANTA BARBARA, CALIFORNIA

FOR

WOODLAND 7-1469

JAMPRO

LIVINGSTON
NEW JERSEY

ANTENNA EQUIPMENT FOR
TELEVISION AND FM BROADCASTING

FAST DELIVERY
ON FM ANTENNAS

THE BEST SOLUTION TO ANTENNA
PROBLEMS IS A CALL TO JAMPRO!

ANTENNA COMPANY

7500 14TH AVENUE o BUILDING 9
SACRAMENTO « CALIFORNIA
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Off-the-air picture of the runaway
Navy Research Balloon as seen by the
John Westhaver |10-inch dual reflect-
ing lens. Balloon altitude is 68,000 feet
and 35 miles S/W of San Diego. The
lens was mounted on a standard image
orthicon camera.

Mr. Charles Abel and the John West-

-
-

A unique 110-inch lens provided
KFMB-TV’s Southern California
viewers with the elosest look on
rccord of the runaway Navy Re-
scarcl balloon as it passed over San
Diego on June 9, Mr. George Whit-
ney, vice-president and general man-
ager of San Diego Transcontinent
Station, reported.

The balloon’s progress as it drift-
ed at an altitude of over 68,000 feel,
nearly 35 miles sonthwest of Lhe
city, was recorded by the station’s
news and special events department
on video tape for its news programs.

Using a 110-inch telescopic dual-
focal length refleeting lens devel-
oped by San Diegan John West-
haver, the KFMB-TV camera was

haver 110-inch reflecting lens.

able to provide viewers wilh close-
ups of the mammoth sphere which
were unequaled by any other media,
It even surpassed movie films shot
from high altitude jel aircraft.

The lens, which measures ounly
1414 inches long, operates on the
reflecting telescope principle and is
instantaneously convertible from an
§8-inch focal length to 110-inch, and
it also has a sclf-contained remote
hattery operated motor to adjust
the focus.

Films of the lens in use along with
video lapes of the air coverage were
supplied to the CBS Television Net-
work and were used on ils national
network news programs the follow-
g niorning.

the dependability only
microphones give you

Beautiful - -
Slgnals

HANDLED with CARE

Not long ago a 655C microphone fell from
an eight story building and for two weeks
lay snow-coveredinalight-well. Onrecovery
it was still operative, and required only
factory cleaning. Such abuse, abnormal as
it is, reflects L-V dependability, instills con-
fidence in performers, and helps reduce
station operating costs. The 655C has the
capacity for natural, life-like reproduction
with its exceptionally wide range (40 to
20,000 cps Hat). It is lightweight with slim,
trim styling, making it ideal for T'V staging,
radio remotes, or critical recording sessions.
The 653C features an indestructible E-V
Acoustalloy diaphragm, in a microphone
design.

The Model 654, noted for its ruggedness
and precision, is similar in design and in-
tended for applications only slightly less
exacting than thoese requiring the Model
655C. Costs only $100.00 list.
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MULTIPLEX RECEIVERS

Better sound sells FM on wmain carrier
and subs.  Better sales result with
carefully engineered and reliable re-
ceiving equipment. At Continental
rigid quality control and extreme man-
ufacturing care guarantees vou and
your listeners the finest reception . .
whatever your requirements.

Lease (without down payment) and
Lease Purchase Plans available.

Write or call

1612 Catiornia Strest - Omahs, Nebr.

|
CONTINENTAL MANUFACTURING, INC, *M



New G-E Light Valve Projection System

General Electric Co.'s new electronic
Light Valve Projection System was used
throughout the Democratic National Conven-

Product Neus

9 -

8 Sty &
28 - Qs

SUBCARRIER GENERATOR

A new subcarrier generator for multiplex
operation with FM broacast transmitters
has been announced by Moseley Associates.

The Model SCG-2 is a highly stable phase
shift oscillator producing a true frequency
modulated subcarrier on any selected cen-
ter frequency in the multiplex spectrum.
Special features include automatic muting
circuitry, which can be disabled from the
front parel, and an illuminated VU meter
for monitoring modulation deviations of 7.5,
10 and 15 per cent.

The unit can be inserted directly into
many of the existing types of exciters in use
today. The Model SCG-2, containing a regu-
lated power supply. is mounted on a 5%
by 19-inch standard rack panel. For further
information, write Moseley Associates, Box
3192, Santa Barbara. Calif.

MICROWAVE LITERATURE OFFERED

Descriptive literature covering Microwave
equipment, including full technical specifica-
tions, is available from Adler Electronics,
Inc., One Le Fevre Lane, New Rochelle, N.Y,
The literature describes the new RT-3A
Heterodyne repeater which is intended for
unattended TV and communications relaying
in the 2,000 mc range. It features 10 watts
output power, no demodulation, use of only
29 tubes, built-in metering and monitoring,
crystal-controlled frequency stability, color
or monochrome transmission, and use with
standard multiplexing systems.
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tion for close-up viewing of the proceedings
by some 19,000 people packing the Sports
Arena. TelePrompTer Corp., convention pres-

entation consultants, leased the engineering
model from G-E for the convention.

The system’'s spectacular brightness—ac-
complished by a light-modulation process
made possible the clear, large-screen pres-
entation without reducing the surrounding
lighting. The big hall’s illumination actually
was considerably greater than normal room
brightness.

TelePrompTer employed the projector for
display of convention orators, who were
magnified by five or six times on the screen.
This provided delegates, newsmen and
others seated far from the convention ros-
trum with the equivalent of “first row" seat-
ing. Portions of the network telecasts from
the TV pool {eed were projected on the
iarge screen to give variety to the show.

The new electronic large-screen projection
system combines high-speed data accept-
ance, instantaneous (real-time) display, color,
maximum picture quality, very high picture
brighiness and a wide range of image
throw-distances. It is the first system ever
built that combines all of these capabilities.
The system can accept processed data or
live television images for large-screen dis-
play.

In the light-modulation process employed
in the Light Valve projector, a special con-
trol layer modulates the light from a high-
intensity Xenon lamp. The optical character-
istics of the control layer are changed by
¢ beom from an electron gun, which is con-
trolled by the input signal.

The projection system produces a picture
with high geometric accuracy and allows
flexibility in screen size and projection dis-
tance, including wide-angle capabilities for
projection from a minimum “throw-distance.”

Professor Snikrah on Leave of Absence

Prof. Snikrah is spending the summer months south of the border
developing new ideas which he plans to pass along to his followers.
In his absence J. Sivraj of the Kazum Corp. contributes some ob-
servations which he has made through long years of experience and
has passed along as Axioms of an Equipment Builder.

A chassis lay-out should not have
socket-holes on the bend lines.

Do not get within striking dis-
tance of the purchasing agent,
especially when the moon is full.

Nothing ever turns out in pro-
duction like the sample was.

Tolerances never cancel each
other. They all build up in the
same direction.

The color you paint it will not
match the color you painted it
last time.

Machine screws are available
only in lengths that are multiples
of one inch.

Zoologists’ claims that lower-
order animals have a means of
communication may be substan-
tiated by reading claims written
by patent attorneys.

All the parts used on the first
production run are obsolete and
no longer available.

The changes on the manufactur-
ing drawings are now being
modificd.

The odds against the happening
of what just happened are as-
tronomical.

The bill of material alone always
comes out more than the pro-
posed selling price of the com-
pleted unit.

BROADCAST ENGINEERING



NAB Opposes Move to Provide Commercial Multiplex Services

The National Assn. of Broad-
casters has announced that it is op-
posing a move to expand the aclivi-
ties of non-commercial, educational
FM stations into commercial sub-
sidiary broadcasting arcas through
the use of multiplexing.

NAB’s stand was expressed in
comments filed with the Federal
Communications Commission in
partial opposition to a petition filed
June 24 by the National Assn. of
Educational Broadeasters. NAB’s
comments, signed by Douglas A.
Anello, chief counsel, and Robert V.
Cahill, attorney, said that the au-
thority requested in two sections of
the NAEB petition would allow
non-profit, educational FM stations
“to engage in commercial broadcast
operations.”

NALERs petition deseribed these
proposed operations as follows:

“Transmission of programs which
are of a broadcast nature, but which
are of interest primarily to hmited
scgments of the public wishing to
subscribe thercto. Illustrative serv-
ices include: background music; de-
tailed weather forecasting: special
time signals; and other material of
a broadcast nature expressly de-
signed and intended for any public
groups engaged in any lawful ac-
tivity.

“Transmission of signals which
are directly related to the operation
of FM broadcast stations; for ex-
ample: relaying of broadcast mate-
rial to other FM and standard
broadcasl stations; remote cueing
and order circuits; remote control
telemetering funetions associated
with authorized STL operalion, and
similar uses.”

NAB did not oppose other sce-
tions of NAEB’s petition, in which
authorily was requested for non-
commercial, educational FM sla-
tions to use multiplexing for the

“transntission of in-school educa-
tional programs” and the “trans-
mission of information for use m

conneclion with governmental ac-
tivities.”

NAB’s comments said, “The Na-
tional Assn, of Broadcasters recog-
nizes that non-commercial educa-
tional broadecasting stations can and
do perform valuable services to-
wards fulfilling some of the educa

August, 1960

tional needs of the communities
wherein they are located. However,
under the present  Commission’s
rules relating lo non-commercial
educational FM broadeast stations
such stalions are licensed only lo
non-profit  organizalions upon a
showing that the station will be
used to the advancement of an edu-
cational program. Additionally, the
governing rules require that cach
station furnish a non-profit and non-
commercial broadcast service. Any
commercial use of their facilitics by
cducational stations is completely
out of keeping with the gencral
philosophy expressed by the Com-
mission i its ‘Sixth Reporl and
Order,” wherein it said:

(131

The establishment of a
genuinely educational type of serv-
ice would not be furthered by per-
mitting educational institutions lo
operate in substantially the same
imanner as commercial applicants
though thev may choose lo call it
limited commercial non-profit op-
eration.””

NAB Opposes FCC Proposed
Ruling to Require New
Conelrad Equipment

The National Assn. of Broad-
casters has opposed a proposed rule
by the F.C.C. which would make
mandatory the installation of new
cquipment for CONELRAD. The
NAB states thal the broadeast in-
dustry has voluntarily ecooperated
with the Federal government since
1951 on mallers of national defense
and has already expended several
million dollars on behalf of the
CONELRAD system. The presently
constituted attention signal can be
received jJust as satisfactorilv by
means of the 221 million existing
broadcast receivers in the hands of
the public as could the one pro-
posed. The chief functions of the
CONELRAD system would not be
significantly improved by the apph-
cation of the provisions of this pro-
posal, according to the NAB. NAB
cstimales that 75 per cent of all
broadeast stations would have to
modify their transmitters and pur-
chase cquipment which would cost
the industry approximately ten mil-
lion dollars,

.‘ v

These small,inconspicuous dynamic non-directional
lavalier microphones were originally created for
demanding TV applications. Remarkably versa-
tile, they can be hung on a neck cord and the
hands of the performer or announcer left free flor
demonstrations or they may be held in the hand,
used on a desk stand or suspended from a boom.
The Model 649A and companion Model 646 are
ideal for audience participation shows, man-in-
the-strect interviews, panel programs—wherever

the choice
of the artists

@ Lavalier

microphone

microphone concealment, individual mobility or
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free movement of the hands is desired.

The unique, exclusive Acoustalloy diaphragm
permits smooth response over a wide range and is
- almost indestructible with normal use.

For Complete Information Wiite Dept. 80V .
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Industhy News

Gates Names Two
Sales Engineers

Gales Radio Co., a subsidiary of
the  Harris-TIntertvpe  Corp., an-

nounces the appointment of George
W. Yazell and Harold Arment as
broadeasl sales engineers.

Mr. Yazell was previously the as-
sistantl manager of WORY-TV of

Yazell

Arment

Oak Hill, W. Va. Prior to this, he
was manager of WJLS Radio in
Beckley, W. Va. Mr. Yazell will
cover the lerrilory of Pennsylvania
and eastern Ohio.

Mr. Arment, previouslty employved
by Gates, was responsible for open-
ing up the mid-west, Rocky Moun-
tains and western sales terrilories.
More recently, he was vice-president
and  general  sales manager  of
Lambda Pacific Engineering in Van
Nuys, Calif,

New Offices for Consulting
Engineering and Legal Firm
Hoyles, Niblock & Associates,
consulting telecommunieation engi-
neers and attorneys, have located in
new offices al 1234 Marine Drive,
North Vancouver, B. C., Canada.
The firm is Western Canada’s only
firm of privale consulling engineers
and attorneys for this industry.

Rappolt Joins
Adler Electronics

Williami Rappolt has joined Adler
Electronics, Ine., as systems sales
engineer for TV broadcast relaying
and repeating equipment. He for-
merly was with R.E.L. and Stand-
ard Electronics.

Fire-Stricken Station
Continues on Air

With the help of fellow bhroad-
caslers and a rush shipment of re-
placement cameras, film projectors

50

and other gear, WSPA-AM-FM-TV,
Spartanburg, 8. C., survived a disas-
trous fire recently without missing
an hour of broadeast time. Damage
was eslimated at more than
$250,000.

RCA dispatched several trucks
loaded with equipmenl and stalions
WBTV, Charlotte, and WFBC,
Greenville, dispatehed their mobile
broadeasting units to the WSPA
transmitter location. Although some
local programming was cancelled, a
full broadeasting schedule was aired,
according to  Walter J. DBrown,
WSPA president and general man-
ager.

Tape of Nixon-Khrushchev Debate
Presented to Library of Congress

Vice-President Nixon is shown ac-
cepting the historie tape on behalf
of the Library of Congress from
Phillip L. Gundy, senior vice-presi-
dent of Ampex. L. Quiney Mumford,

Librarian of Congress, is on Nixon’s
right. The recording was made on
Julv 24, 1959, during a visit of
Nixon and Khruschchev to the
American Nalional Exhibition in
Moscow’s Sokolniki Park. Their de-
hate focused on a candid evalualion
of U. S. technological progress ver-
sus that of the Soviet Union.

Propeasionol Sewices

PAUL DEAN FORD

Broadcast Engineering Consultant
4341 South 8th Street Crawford 4496
TERRE HAUTE, INDIANA

VIR N. JAMES
Specialty
Directional Antennas
232 $. JASMINE DExter 3-5562
DENVER 22, COLORADO
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Clasified

Advertising rates in the Classified Section
are ten cents per word. Minimum charge is
$2.00. Blind box number is 50 cents extra.
Check or money order must be enclosed
with ad.

EQUIPMENT FOR SALE

TV VIDEO MONITORS—8Mc. Metal cabi-
nets starting at $189.00. Never before so
much monitor for so little cost. 30 differ-
ent models, 8” thru 24”. Miratel, Inc., 1083
Dionne St., St. Paul, Minn. 2-60 11t

Combination Recording Studio and home
for sale. Business is good. Repeat clientele.
I want to retire—you take over. No junk
equipment. Cook Recorders, 3905 W. Slau-
son Ave. Los Angeles 43, Calif. 7-60 tf

SERVICES

Cambridge Crystals Precision Frequency
Measuring Service. Specialists for AM-FM-
TV. 445 Concord Ave., Cambridge 38, Mass
Phone: TRowbridge 6-2810. 3-60 12t
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New

RCA-7513

gives you

BETTER
“PHOTOGRAPHIC”
QUALITY

1n Color and
Black-White
TV

Registration is achieved more easily. Dark corners in
the picture area are reduced. Glaring “halo effects”
are eliminated. The signal current has good purity
and low noise. These are some of the important ad-
vantages you can obtain with the new RCA-7513—the
remarkable Image Orthicon that offers better “photo-
graphic” quality.

RCA-7513 precision construction includes accurate
coaxial alignment of all sections of the tube and ac-
curate interelectrode spacings. As a result, the three
images produced within a three-image-orthicon type
color camera can be practically identical in geometry.
However, to take full advantage of the 7513’s pre-
cision capabilities, the color camera should employ

®

deflecting vokes and focusing coils having precision
construction and precision axial alignment with re-
spect to each 7513.

A major design feature of the 7513...field mesh...
assures that the scanning beam will strike the target
perpendicularly at all points. This means improved
corner resolution as well as reduced halo and edge
effects. Moreover, the field-mesh defocuses the return
beam, eliminating dynode spots from the picture.

Discover for yourself the new possibilities in color
and black-white quality opened up by RCA-7513. Get
intouch with your local RCA Distributor of broadcast
tubes today for full details...or write RCA Commer-
cial Engineering, Section H-115-0, Harrison, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

WWW_americanradiohistorv.com



“THE SPECIAL
EFFECTS

cenerator that CIREATI

IATCHES YOUR
VE SKILL

Tnsert May ke Placed at Any Pnsitinn an Raster Electronic  Spatlight

Now, You Can Offer Your Advertisers the Newest Facilities
and Your Viewers the Most Varied Programming.
First, Telechrome provided broadcasters with a vastly improved system el e SIE Cambines. o Bctira. Gg. Ot Selects and _contrors
for producing a wider variety of dramatic wipes, inserts, keying and other Bl Tor e T i erent I e omatorm, * donsols ar desk maunting.
special effects. Now, Telechrome engineering introduces the “Joy Stick” Available Portable or Rack Mounted modified for integra-
Positioner. This makes it possible to create many hundreds more effects COLOR 1V + INDUSTRIAL INSTRUMENTATION  TELEMETRY er supply— Model 5121
and to move wipes, inserts, keying or other special effects to any place on —— — TELECHROME MANUFACTURING CORP.

. . - B - ng . . MITYVILLE, N.Y.
the TV screen. The effects are startiing! A new era in program creativity TELE m.ﬂ_mamv.s.m o B ag00

begins now! Ask to see the “Joy Stick’ Positioner demonstrated, today! Cable Address: COLORTV

AT THE FRONTIERS OF ELECTRONICS TWX: AMITYVILLE NY2314

S . ) . WESTERN ENGINEERING DIVISION - 13635 Victory Blvd., Van Nuys, Calif., STate 27479
Full Specifications & Details or Demonstration Available on Request MIDWESTERN ENGINEERING N - 106 W. St. Charles Rd., Lombard, I1l., MAyfair 7-6026
SOUTHWESTERN ENGINEERING DIVISION - 4207 Gaston Ave., Dallas, Tex., TAylor 3-3291

ELECHROME SPECIAL EFFECTS GENERATOR
with Exclusive “JOY STICK” POSITIONER ==

WwWWW.americanral



