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From FOTO-VIDEO
NEWS FLASH! -

 United States Air Force, Pentagon, Orders $450,000 Closed-Circuit Color
TV System, Designed and Manufactured by FOTO-VIDEO To Meet Require-
 ments of Speed and Security of Vital Information for National Defensg.,

V-298
21" Color TV
Monitor
All Modular

Construction

-

V-229 Color Matrix
Delay

¥-225 Color Gamma
Correctors

V-297 Tolor Mas«ing
Unit

V-516 Automatic Level

V-8 Color Sub-Carrier Control

Generator

¥-139 Color Sync ¥-17 Color Burst Keying V¥-29 Color Bar
Change Over Unit Generator

ALSO V-525—3-V Color Film Camera Chain ® F-602 Color Film Slide Multiplexer ® V-184—12—4 Color TV
Diode Switcher ® V-243 Color Stabilizing Amplifier ® V-292 Color Special Effects Generator and Amplifier ® F-107
— 1 Light Box and Test Chart Kit for Color ® V-700 Transistorized Sync Generator ® V-128 Transistorized Sync Slave

FOTO-VIDEO Electronics, Inc. Cedar Grove, N. J. CEnter 9-6100

West Coast Engineering and Sales Office

1317 West 214 St., Torrance, California — Phone SPruce 5-1003
(Write or Phone for Information)

WWW.americanradiohistorv.com



NUW THE RUGGED,
nus WELL-TESTED TRANSLATORS

MODEL T-1—VHF TRANSLATOR—FCC type accepted 1 Watt
output. For United States use.
’ FOOLPROOF AUTOMATIC SHUT-OFF — When the master

station goes off the air, this device turns off the translator
transmitter. Ordinary shut-off systems work on the over all

signal level. In weak signal areas, where a number of ampli-
fiers must be used, noise generated in the amplifiers can be
mistaken for the received signal. If this happens, the translator
transmits noise, even though the master station is off the air.
The Benco Automatic Shut-Off can differentiate between

noise and signal. It cuts off the transmitter any time the 4.5
MC beat between the sound and picture carriers is missing.

MINIMIZES “'FALSE SHUT OFFS"" DUE TO SIGNAL FADING
—The T-1 will not shut off unless the received signal from
the master station stays below 10 microvolts for longer than
4 seconds.

REGULATED POWER SUPPLY—For stable operation even at
the end of poor quality power lines. This eliminates stress

on components.
FULL SIZE UNDERRATED OUTPUT TUBE—For long trouble-
free operation.

EASY PERFORMANCE CHECKS — Built-in direct reading
power meter indicates power output; built-in test jacks for
monitoring plate voltage and current of output tube.

[VHF & UHF IAODELS] QUICK EASY CODING OF INDENTIFICATION UNIT—The

appropriate call letters for your area can be set up rapidly
—no need to cut copper contacts.

SPECIFICATIONS FOR MODEL T-1

Primary power source 117V +20% 60 ¢/s
Power Consumption . . 150w
Temperature Ambient —30°C to +50°C
Max. Permissible Power . 1 watt
Overall Noise Figure:

Low Band - SHR— 4db *+1db

High Band N 6db +1db
Frequency Stability .02%
Gain:{Maximum) - 135 db
Dimensions of Housing e 35 x 28" x 10"
Weight . e e 130 Ibs.

MODEL T-5 VHF TRANSLATOR—8.9 Watts output. For use in
Canada. Regulated power supply. Full size underrated output
tube. Weatherproof housing. Type approval from Canadian
Dept. of Transport.

MODEL T-13 AND MODEL T-14 VHF TO UHF TRANSLATORS
—38.5 Watts output. For United States use. Includes identi-
fication unit and automatic ‘on/off”. Model T-13, VHF input,
channels 2-6. Model T-14, VHF input, channels 7-13.

MODEL T-11 AND MODEL T-12 VHF TO UHF TRANSLATORS
—3.5 Watts output. For Canadian use. Model T-11, VHF
input, channels 7-13; Model T-12—VHF input, channels 2-6.
Features: Automatic shut-off ® remote ‘on’ and ‘off’ control
facilities ® weatherproof housing ® type approval from
Canadian Dept. of Transport.

avai/able In the vu.s. from

BLONDER * TONGUE

é 8 Alling St., Newark, N. J.

AVAILABLE IN CANADA FROM:
BENCO TELEVISION ASSOCIATES LTD.
27 TABER RD. REXDALE, ONTARIO

home TV accessories ¢ UHF converters o master TV systems
closed circuit TV systems

May, 1961



VOLUME 3

Contents

THE TECHNICAL

Stereo, Style and Transistors Highlight
‘61 NAB Show .

graph needle to a 200-ton transmitting tower.

Looking at the Engineering Conference . . .

Annual Broadcast Engineering Conference.

Improving a Control Room . . . . G e

Moultrie, Ga., did it.

An Index of Articles in Broadcasting Engineering,
May, 1959—April, 1961 . . . . . . . . .

the first two years of this journal.

Television System Maintenance, Part Il . . . .

tion and timing data.

F.C.C. Approves FM Stereophonic Broadcasting .

tem standard is adopted.

Departments

Industry News .
New Products .

F.C.C. Regulations

Classified Ads .

i

JOURNAL OF THE BROADCAST

MAY, 1961 NUMBER 5
Innovations range from items as small as a phono-
' 6
A variety of topics was presented during the 15th
. 10
Imagination, ingenuity and work can often improve
operating convenience and versatility by making use
of equipment on hand. Here is how WMGA in
14
A complete listing of technical subjects reviewing
18
Sync generator adjustments and maintenance—an
examination of the heart of the telecast system, in-
cluding waveform definition, pulse shaping-distribu-
28
A composite GE-Zenith multiplex transmission sys-
e = F e+ s W & & a2 a 36
7 a s % s m s » . a38
o e 1
I L
F 5 » = v 8 8 5 a5 040

Professional Services

Cover

The Engineering Achievement Award was presented to Raymond F.
Guy, a retired NBC senior staff engineer, in recognition of his out-
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ral Electric

HIGH RESOLUTION AND
BRIGHTNESS — STABLF
—LOW MAINTENANCE

|
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Cabinet Monitors avdailable in 14, 17 and 21 inch
screen sizes using the same chassis for each.
Excellent low frequency response gives uniform
picture backgrounds with no smear. The-e are no
interactions between controls. Size, fceus and
linearity controls are operated individually and
adjustment of one has no eflect on the others. y N

High picture brightness is achieved without
blooming. Picture tube voltage of 20 Kv combined
with good regulation provides highest brightness
while maintaining 800 line resolution. A polarized
safety glass faceplate (optional) minimizes re-
flections in strongly lighted areas and improves
picture contrast ratio.

Quick set up and servicing. No major disassembly is required
for any normal servicing. Each side panel on cabinet models is
held with just two screws, exposing the chassis. As a result, you
can adjust the set and look squarely at the tube at the same time.
The picture tube is inserted or removed from the front. Four
screws release the faceplate for cleaning.

Rack mounted models are available in 14, 17 and 21 inch sizes.
Image stability is excellent. Sharp focus with no focus drift
is attained through the use of a low voltage electrostatic focus
type picture tube. The wide band video amplifier (10 Mc¢ = 1
db) produces sharp, clear pictures. Picture interference from
ground currents is eliminated.

Differential gain of the video amplifier is less than 5 percent
on a 50 percent white, 50 percent black picture. Geometric dis-
tortion is less than %= 2 percent.

For complete data on these new monitors — and the full line
of G-E transistorized audio equipment and other broadcasting
and telecasting equipment — write to Section 4951 Technical
Products Operation, General Electric Company, Lynchburg, Va.

ELECTRIC
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Recent style chenges intraduced by ITA Elecironics
Coliins Radio, in transmitter design, and RCA TV tape recorder.
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Stereo, Style
and Transistors

Highlight
‘61 NAB Show

A a1axt display of the latest in equip-
ment valued at more than $3 million
was shown to broadcasters at the 39
annual convention of the National Assn.
of Broadcasters held in the nation’s
capital May 7-10, 1961.

Sprinkled liberally  throughout the
Shoreham Hotel’s main ballroom and ex-
hibition hall, in an atmosphere of order-
lv chaos, were innovations in radio and
television equipment [rom items as small
as a phonograph needle to a 200-ton
transmitting tower.

As expected, equipment is becoming
more sophisticated in basic design and
style. The new electronic design of com-
ponent mounting is changing from the
standard chassis, hand-wired units, to
printed  circuit  or  terminal  board
modules. The broadeast engineer is see-
ing the evolution of rack-mounted
equipment to plug-in replaceable sub-
assemblies.

Transistors are becoming s common
word in new equipment. There is no dis-
crimination—AM, FM, TV, and audio
gear now employ these miniature units.
Heat reduction, small size, less power
requirements, and maintenance-free de-

P9PNEBCOOOEES
200000 ROCEEED

Radio program syndication firms and associated autematic playing devices number many this year.

WWW.americanradiohistorv.com
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sign lend the use of the solid state de-
vices to today’s broadcast systems.

The long needed change in styling of
outside covers. cabinets, and cases was
definitely evident. What seems as radical
thinking in new styling is just a fresh
breath of air blowing over the past
dingy, dreary designs. A few equipment
firms unveiled their electronies wrapped
in multicolored, futuristic-designed
cloaks that would remind you of today’s
consumer appliances. Control meters,
pilot indicator lamps, switches and dials
are being blended together with a psy-
chological intent to contrast the bright
color enamel and aluminum panels. Most
of this effect is being applied, at the
moment, to AM-FM transmitters, video
tape recorders, and a remote amplifier.

Automation and program suppliers im-
pressed onlookers with many displays of
rack-mounted tape machines, switches,
cartridge tape decks and time clocks.
Aiming to the FM and multi-station AM
broadeaster these exhibitors were telling
the virtues of lower operation costs and
exclusive station franchise. Automatic
billing and logging devices for TV op-
cration caleulated, sorted, correlated, and
printed program logs right before your
eyes.

Stercophonic FM broadeasting was on
the lips of all at the convention. This
big question mark hung in the air all
through the convention: “Will it be or
will it not be a success?” Many manu-
facturers kept the proto-type shops open
late to introduce proposed sterco equip-
ment. Major firms took orders on stereo
generators even though, at the time of
the convention, the FCC had not re-
ceived a single application for type-num-
ber approval on stereo generating ex-
citers.

The exhibit hall, an annual market for
the review and purchase of the latesl
equipment by broadcasters attending the
convention, certainly shown bright, com-
plex, and expensive in 1961.

May, 1961
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RCA [right), ITA (left) and Gates offered stereophonic audio corsoles for the first time.
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ALl\lOST 600 broadeast engineers
had the opportunily to hear the
presentation of 22 formal technical
papers. The sessions covering all
phases of AM, FM, TV and studio
broadeasting technique were well
planned and ran on schedule.

Beginning at 2:30 on the Monday
afternoon of May 8th, George W.
Bartlell, assistanl manager of en-
gineering for NAB, started the pro-
ceedings in the West Ballroom of
the Shoreham Holel.

The first paper was a review of
the technical system of the Voice of
America. The VOA, the international
broadeasting service of the U. S. In-
formation Agency, speaks for the
United Stales in more than 36 dif-
ferent languages lo a world-wide
audience.

[Tenry Loomis, director of the
Voice of America, said the VOA has
less program hours and weaker s1g-
nal than Communist radio stalions,
but that it has a bigger listening
audience.

He lold the Engineering Confer-
ence lhal the Voice now ranks
fourth in broadcasting hours, with
620 hours per week. The Soviet
Union ranks first, broadcasting more
than 1000 hours weekly.

He said Communist China has
achieved a surprising slature. Radio
Pcking now has 690 hours of propa-
oanda programming each week, and
has risen from sixth place lo second
place in the space of lwo years.

Mr. Loomis said thal the Voice
must mainlain overscas relay sta-
lions, because its present syslem of
international broadeasting will nol
reach into areas of inlernalional im-
portance.

“In crealing overseas relay sta-
tions,” he said, “we run inlo a ter-
rific stumbling block. The Federal

6

Communiecalions Comutission  will
not allow any foreign broadcaster to
transmit  from this country, so
wheu we ask for space in overscas
nations, we are often asked for a
reciprocal agreement, This, of course,
is impossible.”

Mr. Loomis also discussed prob-
lems encountered in  lransmitting
Russian language programs behind
the Iron Curtain, He said that the
jamming of VOA schedules varies
from week to week. At times it is
100 per cent of the VOA schedule
and at olher limes, as low as 10 per
cent.

The director said international
broadeasting is constantly on the in-
crease. The traffic is terrific in over-
seas broadcasting and it is now a
question of who can shout the loud-
est, and force the little nation off the
air.

The Voice of America is now
building a new transmitting station
in North Carolina. With this new
facility, international broadcasts will
be lransmitled directly to overseas
larget areas withoul the requirement
of a relay stalion.

The sccond paper reported infor-
mation on semi-conductor high volt-
age power supplics for ransmitlers,
prepared by Robert Morris of the
American Broadeasling Co., bul pre-
sented for the network’s engincering
department by Frank Marx.

Semi-conduclors now are being
used as rectifiers and promise to al-
leviale 35 lo 40 per cent of hreak-
Jdown lime in broadcast stalions.
The company spokesman lold dele-
gates these high-voltage, solid slate
unils offer a means of eliminating
this old transmitter trouble, and al
the same time reduce replacement
cost of transmitter tubes.

Mr. Marx said more and more

radio stations are being operated by
remote control from studio locations,
and this interest has brought about
the necd for trouble-free transmitter
operation.

Withh the widespread use of con-
ventional high-vollage rectifiers, the
c¢ircuit which transforms ac to the
desired de is troubled by power ir-
regularities or circuil malfunctions
which cause the mercury vapor
tubes to arc back and be destroyed.
Use of silicon rectifiers eliminates
the problem.

Although the initial cost of the
silicon senti-conductor is three to
ten limes greater than mercury rec-
tifiers, the improved reliability and
reduced tube replacement cost make
their use in existing transmitters, as
well as new ones, quite advanlage-
ous. In many instances, the silicon
units are directly interchangeable
with the mercury lubes. In a few
cases, only very slighl modifications
of the rectifier eircuils are required.

“Communication of KEngineering
Information Between Operating

George S. Turner, chief of the FCC
field engineering and monitoring bu
reau, told the Conference many sta-
tions were not covering the area called
for in their license specifications.

BROADCAST ENGINEERING



CONFERENCE, MAY, ‘61

Annual Broadcast Engineering Conference

Technicians, Maintenance Techni-
cians and Supervisors,” was the title
of the paper presented by George
Hixenbaugh, chief engineer for the
WAMT stations.

A basie problem in communication
between broadeast enginecers em-
ploved on different shifts has been
solved by information written on op-
cration logs kept dailv at each lo-
cation where technicians are em-
ployed.

In case of a technieal malfunction,
or a deviation from normal opera-
tions, he engineer on duly logs the
breakdown, and how it was cor-
rected. A new man coming on duty
reads the entire log for the previous
shift, and notes all corrections and
additions that have been made.

The supervisor also reads all log
copies, and transfers the last one lo
the file. A full week’s reports are al-
ways ready for refercnce, lo all en-
gineering personnel.

My, Hixenbaugh said this fast, ef-
ficient interdepartmental incinoran-
dum system is under constant op-
cration, and everyone knows at all
times what evervone clse is doing.

George S. Turner, chief, Field In-
gineering and Monitoring Bureau of
the IFederal Communications Com-
mission, provided valuable informa-
tion in the text of FCC Broadeas!
Station Renewal Inspections,

I'rom its inception, the inspection
of broadeast slations has been a
principal means of regulating and
insuring the proficiency of operation.
Mr. Turner said the recent “depth
inspections” by the FCC teums were
designed to aid broadcasters in their
service lo audiences, as well as lo
notify stations of FCC violations.

Mr. Turner added that, in many
instances, stations were not covering
the total area called for in their Ii-
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cense  specifications. In daoing  so,
they were losing a potential audi-
ence that rightfully was theirs.

Ou the other hand, in many in-
stances where a slation’s power is
specified in certain areas by a di-
rectional antenna arrayv, lhere was
as much as a 200 per cenl excess in
a particular arca.

In  emphasizing benefits of an
FCC inspeetion, Mr. Turner said,
“ .. tlherc are many occasions when
the tvpe of inspection we are now
performing can he as beneficial lo
the licensee as a thorough going-over
by a consulling engineer.”

ITe told registrants that TCC
monitoring stations in many in-
stanees record programs during the
final 18 ntonths of the license period.
The operating logs then are checked
against the recording to see if there
arc any discrepancics.

I'n summarizing his talk, Mr. Tur-
ner said: “Our prime purpose is to
help the licensee help himsclf to pro-
vide lhe best possible service for the
benefit of the public”

The last technical paper of the
day was on the subject of the effect
of transistorizalion on broadecast
sludio equipment design, presented
by John Wenlworlly, manager of (he
educational electronics group,
Broadeast & Television Division,
RCA.

ITe told the delegales of the Con-
ference that the transistor is making
broadcast  station control units
smaller and more efficient. Inler-
changeability of lransistorized cir-
cuits is the key to flexibility of the
new  semiconductors. Before, it a
tube-controlled circuit developed
(rouble, the entire wiring would
have to he traced to check on the
fault. Tn the modular transistor cir-
cuils, the entire circuit is removed

as a unit and replaced. Modularized,
plug-in construction was described
as a logical means of exploiting the
sinall size and reduced heat dissipa-
tion of transistors. Examples of both

ctched-wiring  and  terminal-hoard
mounting teclmiques were discussed
in detail.

The Tuesday morning radio tech-
uical session of the Engineering Con-
ference began with a report from
William H. Beaubien, manager of
advanced development engineering,
radio receiver department of the
General Electric Co. “The Newly-
Adopted FM Sterco Systemn—Ilow
It Works” was the tille of his paper,
describing the use of a sub-carrier
and pilot, double side-band sup-
pressed carrier with AM modulation
techimique to provide a stereo hroad-
casling svstem fully compatible with
monophonic reception on existing re-
ceivers.

M Beaubien said the new syslem
will opeu to listeners an entirely new
world of sound and offers FA broad-
casters many advantages, also.

An FM station can hroadeas! a
slereo program to receivers equipped
for this scrvice, and also can pro-
vide on the frequency and at the
same lime a second program for
hackgronnd music in stores and res-
laurants.

For those listeners who are not
cquipped with stereophonic adapt-
ers, the new syvstem will provide the
stereo programs in full high fidelity
monaural broadeasts. This dual-pur-
pose broadcasling for home listeners
in addition to the thivd facility for
stercocasting or background musie
gives both audiences and cominer-
cial usage full service with no inter-
mixture of different programs broad-
casl al the same time.

(Continued on page 8)



The new syslem will become ef-
fective June 1, as approved by the
i'CC. Mr. Beaubien cxpects receiv-
ers to be on the market for the ster-
eophonic broadeasts at approximate-
lv the same time, and many FM re-
ceivers now on the market have a
provision for slerco reception.

I'M broadeasting was highlighted
by a careful consideration of “The
Effect of SWR on Cross Modula-
tion of I'M Multiplex Signals,” pre-
senled by A, H. Bott, Radio Corp.
of America. This paper deseribed
some recent work lto delermine the
effeet of the standing-wave ratio on
cross-lalk between FM multiplexed
channels. He said the background
music service provided by FM sta-
tionts can be improved if transinis-
sion lines and antennas are closely
observed for accurate imnpedance
match.

Laler, William A. Kennedy, of the
engincering antenna rescarch labs of
the Collins Radio Co., discussed the
various methods of FM antenna
placement to side-mounted support-
ing towers.

Mr. Kennedy pointed oul thal
more and more existing AM stations
are adding an FM outlel to their
services. The cost factor of con-
structing an additional tower for the
mounting of an M antenna is. al
times, prohibilive.

Collins proved in experiments the
feasibility of mounting the FM an-
tenna direelly on an existing tower,
Bul this brought new problems, in-
cluding the facl that lhe position
changed the FM coverage pattern
considerably. The angle of mounting,
inside or oulside, the proximily 1o
the tower, all caused different arcas
of coverage.

A study on practical FM broad-
cast engineering followed, to com-
plete the F'M picture, presented by
Bernard Wise, president of ITA
Electronies  Corp.  This  report
brought oul the fact that many
hroadeasters are unfamiliar with the
unique technical characleristics as-
sociated with I'M broadcasting. The
paper discussed effective radiated
powers, anlenna gain, antenna pat-
terns, M antenna inslallation, FM
multiplex, transmission lines prob-
Jems, and finally, the evalualion of
svstem performanee on the regular
program and subsidiary  serviee
channcls.

8

Mr. Wise emphasized hal new
silicon rectifiers are by far the most
hnporlanl component of any lrans-
mitter. For that matter, he said,
“purchasing a lransmitter that docs
nol incorporale these components is
similar to selecting an auloniobile
thal does not have turn signals.”

Power dividers for direcltional an-
lenna syslemns for AM broadeast
stations were discussed by R. C.
Bush, from the engimeering depart-
ment of Gates Radio Co. The en-
gineers of the Conference were told
one of the inlegral functions of the
antenna phasing unit is the power
dividing circuit. Mr, Bush surveved
such malters as perlinent require-
menls, range of input impedance
and its effect on power division and
standing waves. Adjustability, ef-
ficiency, bandwidth and cconomy
also were discussed, with the mateh-
ing network cousidered in fiie detail.

Rounding oul the radio session
was a revealing topic: “Interesling
Aspeets of Acoustical Design and
Practical Improvements in Studio
Characteristies,” presented by Wan-
ren L. Braun, director of engineer-
ing, WSVA-AM-TV-FM, Iarrison-
burg, Va. The inereased emphasis on
high  fidelity  transmisston  has
brought ahbout a renewed inlerest in
the design and construction of stu-
dio facilities. The paper reviewed the
current knowledge and praclice re-
lating to acoustical lreatment of stu-
dios, including practical examples of
how to accomplish superior acousti-
cal control.

On the television side of the 15th
Annual Broadeast Engineering Con-
ference for the Tuesdav, May 9th,
technical session, a wide range of
subjects was covered.

“T'he Use of Color Field Redun-
dancy for the Simplification of Color
Television Transmission Systems,”
by Prof. William L. Hughes of Towa
State University, was presented in
the morning. A new compatible col-
or lelevision pickup system was dis-
cussed. This systenmt would reduce
the cost of live cameras and film col-
or cameras by allowing the standard
black and white studio and film fa-
cilities to be simply and inexpensive-
lv adapted for color pickup. Mr.
lHughes stated the proposed method
would permit the use of present
switching equipmenl with only
slight changes.

Following was o timely “Progress

Report on Automation at NBC”
prepared by Richard H. Kdmond-
son, automation program coordina-
tion, RCA. Automation of the pro-
gram assembly function is one of the
mosl promising approaches to cost
reduction in the operation of a TV
station. Developments wlong this
linc have reached a practical slage
and have been installed in existing
stations, aecording to Mr. Edmond-
son. The paper reviewed the progress
of the automation program al Lhe
National Broadeasting Co.

Eight-millimeter motion  picture
film, long cstablished as the honie-
movie film, has taken on a new di-
mension  and  importance for the
television industry. A paper was pre-
sented on Lhis topic by Nenneth
LiDounici of Fairchild Camera & In-
strument Corp., titled “The Appli-
cation of Smm Magnetic Sound
Equipment In Television.”

TFairchild also outiined a new
process which permils film to be ex-
posed, developed and projected in a
malter of minutes. The method is
cqually feasible for use in black and
white or color photography.

The author said that by
clectronice reversal of polarily, nega-
tive film can be used as well as di-
rect posilive prints.

Ben Wolfe, chief engincer, WJZ-
TV, Baltimore, Md., spoke for the
Westinghouse Group on the use of
the 20 Millimicrosecond D. €. Pul-
ser. Stated simply, e unit would
feed a signal the length of the
(ransmission line. The signal would
appear on an oscilloscope screen
which would be counected to the
pulsing mechanisim. If a fault de-
veloped in the line, it would show
up on Lhe oscilloscope as an ab-
normal bump. A shorl circuit
would produce a posilive hump; a
broken line a negative bump. The
Pulser deseribed in this paper was
accurale to within a few feet, very
inexpensive, and simple to operate.
This device can save hundreds of
dollars in a rigger's time during a
transmission line emergency, stated
M. Wolfe.

In another paper, A. C. Angus of
the General Electric Co. discussed
the installation and design of a com-
plete audio system at the Texas ra-
dio-television station, WIFAX, Dal-
las, which recently moved into new
studios  that were  completely

(Continued on page 12)

using
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NEW ATC

a simple, low cost,
versatile answer to

full or part-time
AUTOMATED BROADCASTING
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® Allows automatic playback of 55 magazine-loaded
tapes up to 10 minutes in length each. Models also
available with up to 31-minute magazines.

® Outstanding flexibility and simplicity of operation.

® Far lower initial investment than other automated
systems.

® Tape rewinds and recues automatically.

® Highest quality broadcast reproduction.

Automated broadcasting has proven to be desirable, but
up to now, it has been an involved and costly proposition.
The remarkable new ATC 55—from the originators and
largest manufacturers of automatic .tupe .cor.ltrol equip- NOW IN USE IN OVER 600
ment—puts full or part-time automation within the reach ,

of any size station. The ATC 55 plays up to 55 taped RADIO AND TV STATIONS

spots, themes, music and production aids in sequence Thoroughly proven in many station opera-
without resetting or reloading. Tapes are contained in tiO_’;Sy ﬁTC} Sttaf:gardd_Recording-Playzack

, ) , . . — units eliminate threading, recueing and re-
Standard Automdtlg ’.I‘ape Control plastic magazines. The winding—make it simple to use as much
unit selects and positions the proper magazine for airing, taped material as you wish. Write, wire or
broadcasts the material and then the tape rewinds itself phone for complete details.

ready for reuse or storage. The ATC 55 then disengages
the magazine, moves to the next position and engages it
for broadcast . . . all automatically! The playback element
of the ATC 55 is the same popular, thoroughly-proven
Standard Unit, except that a modification allows auto-
matic starting of other functions through an auxiliary
control tone. Frequency response at 7.5 inches per second
is =2 db from 70 to 12,000 cps and +4 db from 50 to Recording Amplifier Playback Unit

. -to-noise ratio is 5 , ]
15,000 cps. The signal-to-noise ratio is 55 db, and wow and made by broadcasters for broadcasters

flutter are under 0.29, RMS. Write, wire or phone for
"
AUTOMATIC (A'L@ TAPE CONTROL

complete details.
209 E. Washington Street, Roorn 300
Bloomingten, Iliinois
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Conversion of a single channel PT-6 Magnecorder ampli-
fier into a three channel control console and two unused
turntables gives WMGA a new auxiliary control room for
recording. Seventy per cent of the station's spots and
programs are now recorded here, thus freeing the main
control room from this function.

-
£
=

Tha conversion of the recorder amplifier required the
addition of three new attenuators to the input circuit. The
console cabinet is made of wood and covered with for-
mica. Receptacles mounfed on the side and rear of the
console and power switches for the recorder and amplifier
completed the conversion.

o ,"":U"

The five receptacles on the side provide the input circuits.
Three of the receptacles are for the three input attenua-
tors and the other two are the regular recorder input and
output connections.

10

IMPROVING
A
CONTROL
ROOM

Imagination, ingenuity, and work
can often improve operating
convenience and versatility by
making usec of equipment on hand.
Here is how WMGA in
Moultrie, Ga., did it.

By Sam Dudas*

BROADCAST ENGINEERING
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More flexibility is obtained in the main control room by
the addition of a recording selector switch and five lever
type switches on the control console. The recording
selector switch is to the left and center from the modula-
tion meter. It bridges the monitor selector switch and
feeds a recording amplifier. The key switch above the
master potentiometer is used to substitute the audition
amplifier for the program amplifier in the event of failure.
The four switches on the upper right are used to switch
inputs to four potentiometers and doubles the inputs
available for these conftrols.

Previously two Ampex 601 recorders were placed on
either side of the controls console in the portable cases.
To improve this arrangement a special recording cabinet
was constructed which now contains the recorders and
tape reels. Two shelves at the top hold 74 five-inch reels
of tape. Beneath the tape bins are mounted the two Am-
pex recorders on steel rails, At the bottom of the case
are 37 slots for seven-inch tape reels and 31 slots for
records and transcriptions. Provision is made for record
sizes from 10 to 16 inches and the smaller records will
not go all the way back in the cabinet. All tape reel and
record compartments are tilted to prevent them from
rolling out. The separating sections are made of masonite
and the back is made of pegboard to allow ventilation
for the machines.

May, 1961

An overall view of the modified console, The meter on
the right reads the level of modulation of the transmitter
and is identical in appearance to the console meter, The
changes simplify the amount of patching required of the
operators for recording and on-the-air mixing.

The operating convenience of the control room is shown
in this picture. The recorders and the tape and records
are now within reach of the operator and the operating
desk is clear.

+«Chief Engineer, WMGA,
Moultrie, Georgia

WWW.americanradiohistorv.com
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Engineering Conference
(Continued from page 8)

“Remember Maggie”

WORLD'S MOST
WIDELY USED

PROFESSIONAL
TAPE RECORDER

More Maggies in professional use
than all other makes combined.

THE S 36

The broadcast-
er's favorite for
compactness, €on-
venience, and pro-

fessional audio
quality.
THE PT 6

The rugged, reli-
able "Workhorse”
of the broadcast
industry.

THE P 75

“The Editor” . . .
includes all of
the capabilities
of the PT 6 plus
extended perfor-
mance and utility.

THE M 90

“Mighty” in all
performance char-
acteristics. Mag-
necord’s  prestige
tape instrument.

FOR A COMPLETE LINE OF RECORDERS
WITH PROFESSIONAL QUALITY AND
DEPENDABILITY — “Remember Maggie.”

SOLD ONLY THROUGH FRANCHISED
MAGNECORD DEALERS

For the dealer nearest you . . . write

agnecord
SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.
manufacturers of electronic data
acquisition instruments

fill out coupon and mail today!

MAGNECORD SALES DEPT.
MIDWESTERN INSTRUMENTS

P, 0. BOX 7509

TULSA 18, OKLAHOMA

PLEASE SEND ME COMPLETE INFORMA .-
TIONON_____
NAME. — -
COMPANY.
ADDRESS. - S =

CITY.
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equipped for stercophonic broad-
casting and recording. The paper
dealt with the objectives and resulls
oblained in the design and inslalla-
Lion of the new facilitics.

“Time Base Stability in Video
Magnetic Recording” was presenled
by L. W. Weiland, Ampex Corp. The
Conference was told there are bound
to be some disercpancics i video
tape recording cquipment bhecause
of the myriad of mechanical devices
employed. His firm manufactures a
Television Signal Synchronizer (In
tersyne), a Time Element Compen-
sator (Amlec) and other devices
that preview the video signal hefore
il is played back. If any of the lines
making up the total TV picture are
out of alignment, correclive devices
pul them in place during the play-
back scquence.

The end result, he said, is sharply
defined and improved programs for
the viewer at ltome.

The Wednesday sessions of Lhe
Conference perlained to television.

Adrian Ettlinger, project engineer
for the CBS Television Nelwork,
prescited information on “A Com-
puter Control System for Program
Switelting™ at the firsl mecting of
the day. Working with TRW Com-
puters Co., a special-purpose digital
compuler is used to control the se-
quential swilching among the var-
jous program components al KNNXT.
Aulomation of lhe switching func-
tions during the “panic periods” al-
lows the opcrator to devote full
time and allention to quality.

Later, Gene Ellcrman, vice-presi-
dent and general manager of Sta-
tion WWTV, Cadillac - Traverse

City, Mich., discussed TV station
fires in1 an interesting paper en-
titled:  ““ ‘Fireproof’ Buildings Do
Burn: Tips on Guarding Against
Fire Losses In Broadcast Opera-
tions.” Mr, Ellerman said his sta-
Lion was built lo be completely fire-
proof, but secondary causes from a
blaze touched off by an overheated
motor last January wreecked the in-
stallation. Most of the damage was
caused when roof supports buckled
and collapsed under the intense heat,
and allowed the entire struclure to
cave in.

Fire cquipment responded at the
first report of smoke, bul waler
punips were frozen and inoperative
in Lhe 12-cdegree-below-zero wealther.
Firemen  and  slation  cmployees
watched helplessly as the flames de-
stroyed cverything.

Replacement equipment for the
enlire station was ordered from
manufacturers hefore the embers
were cool. WWTV relurned to the
air lwo weeks later, but problems
crealed are far from solved.

Beeause of the uniqueness of it
tolal-loss blaze of the TV slalion
insurance adjusters have nol becn
able to agree on replacement costs.
Many ilems of equipment have gone
up in price shtce the original equip-
ment was inslalled; a few have been
reduced. Mr. Ellerman advised TV
slations lo keep insurance policics
revised up-to-the-minute, nraking
cerlain coverage properly refleets
their investment.

A greal varicty of information
and a wealth of ideas were for Lhe
asking for those who atlended the
15th Annual Broadeast Engieering
Conference concurrently with the
39th Annual NAB Convenlion in
Washington, D. C.

NEW

7500 14th Ave.

OMNI-DIRECTIONAL TV ANTENNAS
CHANNELS 2-13

JAMPRO ANTENNA CO.

Sacramento, California

TRY
Broadcast
Engineering'’s
Classified
Ads—

They Get

Results!
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WHICH PEDESTAL IS BEST FOR YOU? You're on top with any camera pedestal from Houston Fearless.
The smallest TV stations and the biggest networks have known this for years. In fact, most TV pedestals in use
today were designed and built by HF. Small wonder. Houston Fearless grew up with the television industry,
shared its problems, helped solve a few ... and is still doing so. B What kind of camera mount does your
station need? A rugged power-driven model that gives a feather touch to a big color camera? A tripod you can
pick up with one hand? Houston Fearless has variations of both — and several in between. There's a size for
every requirement, a model for every budget. Ml The light, maneuverable PD-7 has a hand wheel that raises or
lowers the camera while dollying. Parallel or tricycle steering. The lightweight PD-10 rolls smoothly on 8” wheels.
A hydraulic jack raises and lowers the column. Portable. Easily disassembled. The PD-3 gives a firm, steady
mount and smooth dollying. The camera, counterbalanced, is easily raised by lifting on wheel. The rugged PD-9
has a motor-driven height adjustment. It gives smooth, steady mobility to biggest color or monochrome cameras.
The versatile HF all-metal tripcd and dolly offer maximum portability. Write for brochures on full HF pedestal line.
Westwood Division H: Houston Fearless Corporation, 11851 Olympic Boulevard, Los Angeles 64, California
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AN INDEX OF ARTICLES
IN BROADCAST ENGINEERING

May, 1959, through April, 1960

A complete listing of technical subjects

reviewing the first two years of this Journal.

AUDIO-STUDIO

AUDIO DESIGN, SYSTEMS,

ACOUSTICS, MICROPHONES:

Studio Acoustics Contributes to Success of
Recording Engineer—May, 1959.

Design Considerations for Miniature Broad-
cast Amplifiers-—June, 1959.

Solving Microphone Loading Problems—]June,
1959.

A New Lock at Portability, the Multi-Con-
tact Plug—]July, 1959.

An Automatic Fader—A Remote Amplifier
Incorporating AGC—September, 1959.

Transistorized Remote Amplifier—October,
1959.

Microphone Development and Technique—
November, 1959.

A Practical Approach to Good Audio for AM
Broadcasting—November, 1959,

An Experimental Study of Distortion—Decem-
ber, 1959.

The Development and Application of Syn-
thetic Reverberation Systems-—January,
1960.

Polar Response of Microphones—February.
1960.

A New Unidirectional
1960.

A New Approach to Balanced Audio Levels
—August, 1960.

An Automatic Audio Level Control—Novem-

Microphone—Aopril,

ber, 1960.

Push-Button Audio Switching—December,
1960.

An Electronic Chime Generator—]January,
1961.

Studio Plannina Considerations—February,
1961.

Custom Built Studio Console-—March, 1961.

What Happened to Becorded Tape After a
Decade of Storage?—April, 1961.

TELEVISION

TELEVISION PROGRAM AUTOMATION:

A Building Block Television Program Auto-
mation System—May, 1959.

Automation at WKRC-TV—]July, 1960.

Automatic Production Manager Simplifies TV
Switching-—February, 1961.

TELEVISION CAMERAS, PROJECTION,

FILM, OPTICS, AND PRODUCTION:

Filming a TV Documentary—May. 1959.

Operation Video-Film: Techniques Insure
Top Quality TV Pictures irom Film—Junz,
1958.

Special Effects Optics—June, 1959.

Fast Coverage of Disasters Results from Co-
ordinated Use of Facilities—September.
1959.

Super-Sensitive Imaae Orthicon Tube—Feb-
ruary, 1960.

New Projector Development
Film Production—May, 1960.

Improves TV

14

Thermoplastic Recordina (TV)}—July, 1960.
New WIJXT Television Facilities-—November,
1960.

TELEVISION TAPE RECORDING:

New Horizons for Television Tape—June,
1959.

How to Operate a Television Tane Recorder
—September, 1959.

Inter-Sync Unit Combines Output of Two or
More VTR's—March, 1960.

Transistorized TV Recorder for Navy Sub-
marine—November, 13960.

Skelton Mobile Color TV Studios Ready to
Roll-—October, 1960.

Tape, Tips and Standards {TV Tape}—Janu-
ary., 1961,

TELEVISION STUDIO LIGHTING—

WEATHER RADAR:

Weather Radar—]July, 1958.

The Silicon Controlled Rectifier Light Dimmer
—July, 1958.

Significant Developments in TV Studio Light-
ing Layouts—October, 1959.

Weather Radar Broadcasting—October, 1930.

TELEVISION TRANSLATORS—

BOOSTERS:

Television Broadcast Translators—July, 1959.

Advantages of UHF Translators over VHF
Boosters—September, 1959.

Use of UHF-TV Translators for Educational
Television—December, 1959.

VHF Television Translators—November, 1960.

TELEVISION FCC ALLOCATIONS

STUDY:

The Allocation Problem (TV)}—May. 1959.

A Study of Television Aural to Visual Power
Ratio at VHF—October, 1959.

The Effects of Transmitter Sound Power Re-
duction on TV Receiver Performance—Jan-
uary, 1960.

RADIO

AM RADIO TRANSMITTERS, ANTENNA

SYSTEMS, DESIGN:

Looking over the I-KW AM Transmitters—
July, 1958.

Compatible Single Side Band for AM Broad-
casters—August, 1959.

Design Features of a Broadcast Transmitter
Kit (AM)-—June, 1960.

Diplexing AM Transmitters With Onlv Three
Per Cent Frequency Separation—July, 1960.

Planning Directional Antenna Systems—Au-
gust, 1960.

The Effects of Tower Lighter and Isolation
Circuits Upon Tower Impedance of Various
AM Towers—September, 1960.

The Folded Unipole Antenna for AM Broad-
casting—December, 1960.

STEREOPHONIC SOUND—

BROADCASTING:

Stereophonic Broadcasting (General Article

on AM-FM Studio, Government)
1959.
A Method of Compatible Stereophonic Broad-
casting for FM Stations—August, 1959.
PAM/FM, A German System of Stereo Broad-
casting for FM Stations—December, 1959.

Stereophonic Broadcast Experiments at KISW.
FM—January, 1960.

Four Stations to Use AM Stereo Broadcast
Equipment—February, 1960.

A Compatible Stereophonic Sound System—
May, 1960.

Stereophonic Broadcast Test by the National
Stereophonic Radio Committee February,
1961.

May.

FM RADIO

FM TRANSMITTERS, ANTENNAS,

MULTIPLEXING, MONITORS,

AND RECEIVERS:

How to Get the Most out of Multiplexing—
May, 1959.

Crosstalk in FM Multiplexing—June, 1959.

Pulse Technique for FM Broadcast Transmit-
ters—July, 1959.

Selection of Subcarrier Frequencies—August.
1959.

A Modulation Monitor for FM Multiplexing—
August, 1959.

Multiplex Interference in FM Receivers—Sep-
tember, 1958.

KCMK, Full Multiplexing—October, 1959.

Pre-Distortion and Pre-Emphasis Technique in
FM Broadcasting—November, 1959.

Sub-Carrier Generation in Multiplex Exciter
(Part 1}—December, 1959.

Sub-Carrier Generation in Multiplex Exciter
(Part 1I)—January, 1960.

Multiplex Monitor Design, (Part I}
1960.

Multiplex Monitor Design, (Part II)—March,
1960.

Multiplex Reception: Heterodynina vs. Selec-
tive Filtering—March, 19350.

FM Transmitter Measurements—April, 1960.

FM Antenna Desian Considerations for Mul-
tiplexing—May, 19860.

FM Multipath Transmission Vagaries—]June,
1960.

FM Multiplexing Regulations Finalized —
June, 1960.

Planning an FM Station—July, 1960.

Modern FM Transmitter Design-—August,
1960.

A Multiplex Subcarrier Generator-—Septem-
ber, 1960.

The 99th Cause of Crosstalk—Septiember,
1960.

More Mullivlex Profits From Selective Muting
—November, 1960.

Multiplex Receiver Design—December, 1960.

Multiplexing — 1961 — (Review}—January,
1951.

February.
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brand new tube for TV transmitters
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. 4 "KW RE Power Triode
.. specifically designed to solve your short-life problems
3 ~n rahsm itter applications
This new forced-c\ir— led triode was eloped to V\epl\cce conventional
21/, to 3 KW RF power types, to provide opti reliakility an life in the-VHF TV bands.

This degree of reliability has been dchieved by virye of the
7900's platinum grid—resulting in lower drive power+equirements~by means~efits L i
4 KW plate dissipation—and through its brazed and silver-plated radiater_design—_ \

and external glass structure, providing minimum air back-pressure and cooter aperation.__| ;
The 7900 is, moreover, accurately dimensioned for use in many existing cavities.__ |
For 'built-in" long life in new equipment, and for replacement purposes, we recommend your i
consideration of the 7900. As always, application engineering assistance is available.

RF Power Amplifier, Class B TV Service

Typical Operation at 220 Mc in an Approved Cavity

DC Plate Voltage ..., 4500 volts
Negative DC Grid Voltage .. ..................ccoun.n, 130 volts
Peak RF Grid Voltage {syne) ............ ... ........... 450 volts
DC Plate Current (Sync) ... ..viivininnnnnnnieennnenns 1.75 amps
DC Grid Current (sync} .............. N approx. 0.35 amp
Power Qutput (syne) ..., .......oiiiinninrinn., .approx. 5.6 KW

A N
K7 LA ATAIN AN
(ol T A gl s AR B \ f0r e condensed cotalog covering a wide

AMPEREX ELECTRONIC CORPORATION

Ranbas Sk d by, f bioadeasti d fub
230 Duffy Avenue,Hicksville, L. 1., N.Y. SNSRI 7/7EDS 009 o brondeesing and power fuhes
In Canada: Rogers Electronic Tubes & Components, 116 Vanderhoof Avenue, Toronto, Ont. \\\§§§;!,,!,
] -
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General Electronic Laboratories
Announces the Acquisition of

Rust Remote Control Systems

Series C-108-0C
Rust Remote Contro! Equipment

Series C-108-1C

GEL 15KW FM Broadcast Transmitter

The Rust line of Remote Control Systems and the field-proven
GEL Multiplexers and 1KW and 15 KW FM Transmitters,
equipment names that have earned respect for reliability, are
now available from a single source . . . General Electronic
Laboratories, Inc., of Cambridge, Massachusetts.

GEL MANUFACTURES:

15KW FM BROADCAST TRANSMITTERS
IKW FM BROADCAST TRANSMITTERS
FM MULTIPLEX SYSTEMS

RUST REMOTE CONTROL EQUIPMENT

General Electronic Laboratories’ equipment has demon-
strated trouble-free dependability throughout the country.

Write to Broadcast Sales, Dept. 2, for GEL FM Tech.

nical Bulletins and Rust Equipment Information.

d GENERARL ELECTRONIC

LABORARTORIES, INC.

18 AMES STREET, CAMBRIDGE 42, MASSACHUSETTS
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Multiplex Demodulator Circuitry—January,
1961.

Full-Scale Multiplexing Used by Los Angeles
Station—January, 1961.

ALL BROADCAST ARTICLES

TEST, MAINTENANCE,

THEORY, PROCEDURE:

Proof of Performance Made Easy (Audio)—
May, 1959.

FCC Experiences With Transmitter Remote
Control—September, 1959.

Television Test and Reference Signals
Adopted—October, 1959.

New Equipment for Measuring Envelope De-
lay (TV)}—February, 1960.

Do You Have Adequate Preventive Mainten-
ance?-—March, 1960.

Sound System Maintenance of Film Projec-

tors-——March, 1960.

Characteristics and Performance of Tele-
vision Clamping Circuits—May., 1960.

The Care and Testing of the Mercury Recti-
fier—June, 1980.

Frequency Measurementis in the Broadcast
Field—June, 1960.

Broadcast Equipment Purchasina Trends-
August, 1960.

Sine Squared Pulses in TV Systems Analysis
-—September, 1960.

Experimental Operation of a Co-Channel
Supplemental Transmitter (TV)—September,
1960.

Birth of a Bottle—The Development of Power
Tubes—October, 1960.

Notes on Standard Broadcast Field Intensity
Measurements—January, 1961.

Standards for Picture Signal Analysis, Part
I, Television Systems Maintenance—April,
1961.

TOWERS, TRANSMISSION LINE,

WAVEGUIDES:

Vibration Problems in Tall Tower Construc-
tion—July, 1959.

Cylindrical Wavequide Carries up to 400 TV
Signals—May., 1960.

The World’s First Three Antenna Candelabra
(TV Tower)—December, 1960.

MICROWAVE, FM RADIO LINKS,

STL, DIVERSITY RECEPTION,

REMOTE CONTROL:

Linking FM Stations by Radio Relay—No-
vember, 1959.

Design Considerations in Microwave Relay
Studio to Transmitter Systems -— March,
1959.

Empire State Microwave Relay Station (TV)
—October, 1960.

Design Considerations for Radio Remote Con-
trol Operation (Part I)—March, 1961.

Design Considerations for Radio Remote Con-
trol Operation (Part II) —April, 1961.

CONELRAD—NEWS ALERT:

New CBS Radio Alert—January, 1961.

An Automatic Conelrad Attention Sianal Unit
—February, 1961.

GENERAL

NAB, IRE COVERAGE:

1958—NAB Convention Exhibit—May, 1959.

1959—NAB 13th Annual NAB Engineering
Conference—May, 1958.

1960—NAB Convention, New Trends in
Broadcast Equipment—April, 1960.

1960—Tenth Annual IRE Broadcast Sympo-
sium—November, 1960.

1961 —NAB Committee Schedules Presiding
Officers, Coordinators—March, 1961.

1961 — “Focus — The NAB Convention Pre-
view”—April, 1961.

INTERNATIONAL, SPACE,

BROADCASTING:

Broadcasting from Space—May, 1959.

World Wide Television—August, 1959.

Radio and TV Coverage of 1960 Olympic
Winter Games—April, 1960.

TV Coverage of Olympic Games from Rome
—October, 1960.
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the complete line
of wires and cables
for every broadcast,
studio application

Belden cables are designed, application-engineered,
and produced to meet the specialized demands of TV
and radio broadcasting, recording studios, remote
control circuits, and similar applications.

Belden cables are available in a wide
range of convenient lengths,

WIREMAKER FOR INDUSTRY
SINCE 1902

Offer low capacitance, lighter weight, smaller
diameters, long flex-life and high tensile strength.
Resistant to oil and ozone.

Abrasion and impact resistant. Limp—Ilie flat on
studio floor, Offer long flex-life plus high tensile
strength.

Drain wire and shield isolation eliminate current loops.
Free stripping jackets, fast shield termination, and
small diameters reduce installation time. Available
with variety of insulations and diameters.

For high-quality video signal transmission in color
or black and white. 100% Sweep tested.

|

I
%\?

For color and black and white TV transmission.
Lightweight, small diameters, low friction coefficient,
maximum flexibility.

82 CONDUCTOR COLOR CAMERA CABLE
28 CONDUCTOR CAMERA CABLE

24 CONDUCTOR CAMERA CABLE

13 CONDUCTOR TV EYE CABLE

8-1-0 CHICAGO
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TELEVISION SYSTEM MAINTENANCE

By HAROLD E. ENNES
Maintenance Supervisor,
Television City, Inc. (WTAE)
Pittsburgh, Pa.

Tm: SYNC generator consists of two
basic sections: (a) timing and (b)
pulse shaping.

The simplest tining relationship
which could be used 1s a 15,750 cps
oscillator for the “line” frequency,
and a 60-cycle pulse derived directly
from the power line for the field fre-
quency. This form of “timing gen-
erator” is emploved in a number
of closed-circuit industrial systens
since the signal is not intended for
broadcast. However, in order to pro-
duce field interlace required for
standard broadcast transmission, it
is necessary thal the field fre-
quency be derived from the master
oscillator frequency. When two in-
dependent frequency generators are
used, as in the industrial system, a
form of “random interlace” results,
since the frequency relationships
are not locked. Also the actual num-
ber of lines constituting a single
frame will vary with the magnitude
of drift between the line and field
frequencies.

Fig. 1 serves as a “capsule” re-
view of what the sync generator
must do, and should be observed
during the following discussion.

From the familiar waveforms of
(N) and (P) note ficld 1 has a full
line (H) to the first equalizer pulse
while field 2 has a half line interval.
This is the requirement for odd line
interlaced (two-to-one) scanning.
The master oscillator must there-
fore be twice the line frequency so
that either H or Y%II pulses are
available. (Note: field 1 and field 2
are arbitrarily numbered. In this
article, field 1 refers to the full line
interval before the 9II vertical time,

EDITOR’S NOTE:

This article is the second in a series of general and specific
reports on Broadcast Television Maintenance.

and field 2 refers to the % line as
shown. Also remember field 1,
therefore, has V.11 spacing from the
last equalizer pulse to the first H
sync pulse (which is now field 2),
while field 2 has Il spacing from
the same point in time (now field
1). This characteristic is uscful in
selting the vertical blanking dura-
tion (as described later).

Waveform (A) represents the
315 kc triggers from the master
oscillator, initiating the leading
edge for (B), (C), (D) and (F).
The width of pulse (B) determines
the front porch interval since the
trailing edge of this pulse times the
Il sync information (waveform E).
Some generators use a tapped delay
line for this purpose.

Although a considerable differ-
ence exists in methods used by vari-
ous manufacturers of sync genera-
tors, the timing will be as shown by
Fig. 1. The master oscillator fre-
quency is divided by 525 and trig-
gers the leading edge of vertical
blanking, vertical drive, and the
various gates shown, Delayed trig-
gers (B-prime) still provide the
coincidence timing of H syne dur-
ing the long (9I) vertical interval.

The importance of timing accu-
racy and allowable tolerance may
be realized from Lhe following ex-
amples. Consider the observation of
a thin vertical line representing a
frequency of 4 me in the picture, If
the timing on alternate lines of the
raster is shifted by as much as 4
cycle, fine detail is lost. Since a
complete cycle of 4 mc occurs in
0.25 u/s, a half-cyele occurs in 0.125
u/s. This means that the overall tol-

erance (svne generator and monitor
or home receiver) in variation of
timing between sucecessive horizon-
tal pulses is 0.125 u/s for a 4 me
detail. This is roughly an accuracy
of 1 part in 600 for overall H tim-
ing. For the sync generator alone,

EIA Standards allow approxi-
mately 0.0008H in an averaging

process of 20 to 100 lines, or aboutl
0.05 u/s (less than % of 0.125 u/s).

The tolerance of vertical timing
is even more severe. Since only 14
line difference exists for alternate
fields, complete loss of interlace oc-
curs with a vertical timing error of
,H (32 u/s). In practice, the over-
all vertical difference in line spac-
ing must be less than 10 per cent
to preserve the illusion of perfect
interlace, This is approximately 38
u/s out of the vertical interval of
16,667 u/s, or less than 1 part in
5,000.

Before leaving the basics of inter-
lace, it is pertinent to review very
briefly the real function of equaliz-
ing pulses. They do not, as the
name implies, equalize the charge
on the vertical svnc integrating
capacitor between the H and %%H
fields. Tig. 2 will make this clear.
Time t; to ts represents H (field 1),
and t» to ts represents oI or field
2. If the first V svnc pulse occurred
at 3 the integrating capacitor would
start charging with a 2/1 voltage
difference between ficlds, resulting
in a much earlier firing of the oscil-
lator for field 2 than for field 1.
However, if a 3H “waiting” or
“equalizing” interval is allowed (i)
the following condition prevails:

BROADCAST ENGINEERING



Il. Sync Generator—Adjustments and Maintenance

An examination of the heart of the telecast system, including waveform definition,

pulse shaping-distribution, and timing data.

Field 1: H + 34 = 4H

Field 2: 0.5H + 311 = 3.5H

Ratio: 4H/3.51 — 1.14/1

Thus by the time the first V sync
pulse occurs at ty the integrating
capacitor charge is sufficiently
cqualized between even and odd
fields to fall within the requirements
of interlace. (Assuming proper ad-
justment of the receiver Vertical
hold Control.)

Obviously pulses must he present

during this interval to maintain H
eync. These pulses must be twice H
frequency so that equalizers 1-3-5
supply triggers for field 1, and 2-4-6
for field 2. The trailing cdge of
alternate V sync pulses (serrations)
then step the H syne oscillator dur-
ing that interval. Equalizing pulses
arc made one-half the width of H
sync pulses so that no shift in the
ac axis will occur at the transition
between the line frequeney and the

BASIC V. PULSES

double-frequency  equalizers.  Pre-
venting this shift in axis is impor-
tant to attenuate the inherent 30-
cycle component of horizontal sync
introduced from the fact that alter-
nate fields are displaced by 14 line
(80-cps) .
Frequency Adjustment

Proper operation of the counters
and pulse gating circuits will usu-
ally result if the master oscillator is
within 5 per cent of 31.5 ke nominat

BASIC H. PULSES ﬁ\_/\_///__- o
v e T T ATTTTTTTTTTTITI T I TTITTITTITTT0
: 3.5 KC TRIGGERS DELAYED FROM (A) [COINCIDENT WITH TRAILING EDGE OF (B})
@ @<l T U TTTTTTTITTI T I ITTITTTTITT]
v ]
2MY 16,75 Ki /L'/'/L V TRIGGER FOR — 528 COUNTER 140 cps
@ c" : TOTAL OF @
PLANKING @ m—l Y. BLANKING le.nu_r_— @
" | i [
SV':‘C @ —:%—:_%’— L H SYNC OFF—»EOUAUZ'NGY(’;A?EATAEND ¥ SYNC GATE OPERATE J—— : @
. . |
o (O B E I : ®
1
| o . ) oK VALIZING ' PuULS
l ' ] __,_ e GAVE: ¢ @
: : OFF ON l OFF v SING I @
t : B 8 |
o AT TTTTT TS TTTT T T e | @
! vin T —
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n‘:—:‘l }‘-H‘.‘A; 8o 12H
e — N pamgponse .
Fig. |: Basic pulse timing of the sync generator. Due to space limitations the horizontal time scale of the vertical inter-

val is shortened compared to the horizontal pulse scale.
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TABLE 1
TIME BASE OF COUNTER CIRCUITS

TOTAL TERMS WIDTH OF
STAGE DIVISION FREQ OFH PULSE* IN U/S
MO | 31,500 A 31.75
7 7 4,500 35 222.0
5 35 900 17.5 111.0
5 175 180 87.5 5556.0
B 525 60 2625 16,668

*From leading edge of pulse to leading edge of following pulse

frequency. It is entirely practical lo
adjust this frequency within 1 per
cenl or less which greatly exlends
the stability factor over a period of
time with changing tube and com-
ponent characteristics.

Most svne  generators  provide
some means of conlrolling the mas-
ter oscillator frequency in any o1
of the following conditions:

(A) TFree running for
crergency use.

(B) Crystal control. Usually uscd
for test selup. May also be used
when power line frequency 1s un-
reliable as in some remote locations,

test  or

or when using standby  power
sources such as cmergency power

enerilors.

(C) Line-lock lo local 60-cycle
power line. This is the most conm
mon operating condilion,

(D) Genlock. Uses stripped-off
syne pulses from network or remote
signals to conltrol local oscillator
and field ecounters) allowing super-
imposition of local signals over the
net or remotc signal.

(E) Auy selected cxternal signal
such as “color-lock™ for color pro-
grams.

When a crystal cireuil 1s
ploved, the cryslal frequency is usu
ally 94.5 ke or three times the mas-
ter oscillator (hercafter termed MO)
frequency. The oscillator acts as a
3/1 divider when placed under

-
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crystal control. The erystal provides
an accurate means of adjusting the
MO frequency cven though the re-
maining circuits may not be fune-
tioning, thercfore is a convenient
servicing aid.

The best way to adjust the free-
running frequency of the MO when
a crystal cireuil is included is out-
lined as follows:

Function 1—Place the scope probe
(low-capucity tvpe) at the 31.5 ke
test point. With  the switch in
“NTAL” position, the waveform of
Fig. 3(a) should be displaved. Sinee
the erystal is 94.5 ke, a division of
three is 31.5 ke and is indicated by
the three sine-wave cycles between
pulses as shown. If a different indi
cation occurs, the MO frequency
adjust control should be rotated for
proper frequency. In the RCA lype
TG-2A  generator. a capacitor s
used as a course adjustment and a
time-constant polentiomeler as a
“fine” (about 3 per cent) adjust-
ment. Use the capacilor for selting
the exact frequency with the time
constant control in mul-position
This same procedure is followed on
similar types of MO circuitry in
other manufactured gencrators.

The forcgoing function assures
proper frequency under crystal con-
trol. This step sets the free running
frequency to 315 ke within close
limits. (Procedure 1 assumes use of

a lriggered scope such as the Tek
troux 524, Slep 3 1s an alternate
method when triggered sweep is not
available.) Step 4 describes  a
“vernier” adjustment for precise
setling providing counlers are prop-
erly tunctioning.

Function 2 — Expand the scope
sweep lo oblain one c¢vele of the
31.5 ke in crystal control (Fig. 3a)
and position the leading edge of Lhe
pulse on a vertical graticule line.
Swilteh MO control from “XTAL”
to “OFF” condition (free-running),
observed in Fig. 3h. If the pulse
shifts from the reference position,
adjust the MO frequency until no
shift occurs between the crystal
control and free-running modes.

Function 3—Fig 4. illustrates the
hasis for a method of setting the
MO frequency when a scope with
iricgered sweep is nol available.
Fig. 4(a) is the waveform of the
315 ke MO and Fig. 4(b) is the
outpul of the divide-by-two (15.75
ke) ciremit showing the character-
istic “division pip” of the alternate
pulse. Expand the waveform shown
by (b) so that the distance be-
tween the tip of this “pip” and th:
steep side of the pulse immediately
to the right occupies a given num-
ber of graticule lines horizonlally
(Fig. 4c¢). If this width changes
when on “free-run” position com
pared to thie width when on crystal
control, adjust the MO frequeney
so that no change occurs hetween
cryvstal and free-run modes.

Function +— With the MO n
{rec-running mode, observe any 60
cvele signal (such as al the counter
output, vertical drive or blanking)
with the scope trigger sclector on
LINE position. This shows any
“slip” with the lne frequency. Ad
just the MO frequency so thal the
trace becomes stable. A slight drift
back and forth may occur but no
suddeu changes should exist. The
MO frequency is now within a
small fraction of 1 per cenl aud
placing the oscillator in “line-lock™
conlrol should immediately slabil
ize the trace. If this does not occur
or if the trace becomes noliceabls
unstable on line-lock. the AFC ecir-
cutlry needs service.

Step 4 is normally only unecessary
for routine checks of MO frequency.
However, the previous sleps should
be exercised occasionally to check
the crystal control and, of course,
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are necessary 1f trouble is experi-
enced in counter stages,

Some generators that do not in-
clude a crystal for test have a 94.5
ke ringing circuit in the MO lo
sharpen wavefronts and provide o
reasonable degree of short term sta-
bility. (Long term stability is pro-
vided by the AFC circuit.) Func-
tion 4 above is normally used to
adjust the frequency for this tyvpe
of MO, But, any indication of faultv
60-cycle pulses always poses Lhe
question as to whether the trouble
1s mm the counters or master oscil-
lator. By use of the low-capacily
scope probe, the waveform across
the ringing circuit may be observed.
The MO frequency should be ad-
justed so that the “firing pulse”
occurs at approximalely Llhe 45-
degree point of the third cvele of
sine waves.

An alternate method is the old
standby of employing a 31.5 ke fre-
queney standard and some form of
comparison. The “beat” method is
subject to error in pulse circuits due
to the rich harmonie content. The
frequency standard signal mav be
displaved on the scope, triggered

externally by the same signal.
Without disturbing lhe exlernal

trigger, the MO may be observed
and circuit adjusted for the same
frequency and maximuin stabilily
of trace.

Whenever a sync generator be
comes erralic, the first procedure is
to change the MO ecoutrol from the
usual line-lock position to the free
run or crystal control. If the pulses
stabilize, the MO frequency may be
out of range of AFC control.
Checking the Countdown

Some of the older tvpe syvne gen
erators employing “step-by-step”
counters fealured continuous dis-
play of counter circuit action by
means of a small scope on the front
panel. More recent generalors have
deleted this feature i the interest
of overall simplification. Several
fvpes use binary counters with plug
in modules or replaceable  strips
which are nol serviced by stalion
personnel. In the RCA TG-2A, the
first counter (7/1) contains a varia-
ble adjustment while the remaining
counlers use fixed constants with
no adjustable controls. Test points
are usually provided at the various
counter outputs on all generators.
for the purpose of testing and
servieing.
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Due to the nature of binary
counters employing feedback pulses
to obtain the odd-number count-
down (525-1), a direct counting
check is usually not practical. Trou-
ble in the preceding binary stage
is indicated by the first grid check
point where random or unslable
pulses exist,

Generalors  using  multivibrator
type counters (such as the RCA-
TG2) normally employ four stages
as follows:

Stage Input QOutput
No. Frequency Division Frequency
1 31,500 7 4500
2 4,500 ) 900
3 900 S 180
4 180 3 60

The total division is thns 7 X 5
X 5 X 8§ = 525.

The most convenient method of
checking such a counter chain is as
follows:

1. Observe the waveform of the
first 7/1 divider cireuit by adjust-
ing the sweep to obtain 1 cyvele of
the waveform shown by Fig. 5(a).
The counter should show a division
of 7.

2. Apply the same signal to the
external syne inpul of the scope and
adjust the sweep for 5 complete
cycles as shown by Fig. 5 (a).

3. Without changing the external
svnc connection or the sweep, place
the scope vertical amplifier probe
in the following (5/1) counter. Ex-
actly I eyele should now oceur in
the

same interval as shown by
Fig. 5(b).
Repeal the same procedure for

the remaining stages by triggering
the sweep with the counter preced-
ing the one to he checked, and ad-
justing the sweep for the number of
cveles that equals the division of
the commter to be checked.

An alternate method (less aceu-
rate) shown by Table 1 is to mens-
ure the frequency of the pulse bv
using the time base of the scope in
microseconds, In this case the engi

neer must assure lumself that the
time base is hoth accurate and

lincar as discussed in the first ar-
ticle of this series.
Setting Pulse Widths

Pulse widths are set by ecither of
two general methods: (A) Variable
time constant of (riggered multi-
vibrators. (B) Multivibrators
(driven lype) which receive “on”
and “off” triggers from adjustable
delay lines.

The methods of measuring pulse
widths are applicable to any type

TABLE 2 — PULSE TABLE

PULSE MINIMUM NOMINAL MAXIMUM

H usS H uS H us
H Blanking 0.165 10.5* 0.175 t1.1* 0.178 11.3*
H Sync 0.07 4.445 0.075 4.8 0.08 5.08

0.45 0.5
Equalizing of 2.0 of 2.4 0.04 2.54
H. Sync H. Sync

V. Serration 0.06 3.8 0.07 4.5 0.08 5.08
V. Blanking 18.375 [167* 19.7 1250* 21 1333*

*H and V blanking must be of proper ratio to establish 4/3 aspect ratio

NOTE: E!A resolution and ball charts are based on following values:

H. Blanking =

11 u/S

V. Blanking = 1250 u/$
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Fig. 2: Purpose of the 3H "equalizing

interval" before vertical sync.

Fig. 3: (a) 31.5 ke waveform with MO on crystal control
(b) Same waveform with MO free-running

of generator, but the adjustment
procedures differ radically between
various manufacturers. It i1s usually
quite important to follow the rec-
ommended sequence of adjustments
in the instruction manual for the
particular generator involved.

For convenience, pulsc widths in
terms of both H and u/s are listed
in Table 2. Fig. 6 is an exaggerated
drawing illustrating the standards
of pulse measurements. The width
is normally measured at 0.9 peak
amplitude where “peak” is taken as
the positive-going direction. (Hori-
zontal blanking is an exception
where, for the purpose of setting
aspect ratio, width is measured at
the 50 per cent amplitude point).
Note also that pulse rise and decay
times are measured as the time in-
terval between the 10 per cent and
90 per cent amplitude points.

By cross-mixing sync and blank
ing oulputs and adjusting the scope
time base to obtain the waveform

[ d

shown by Fig. 7, horizontal syae,
equalizing, horizontal blanking and
vertical serration widths may be
adjusted from this one display. The
markers are 0.0051 (Y% of 1 per
cent of H) for maximum accuracy.

From Table 2, H sync should be
adjusted to 4.8 u/s, or 0.075H. FFor
a width of 7.5 per cent of I there
will be 15 of the 0.005H markers
present as shown. The 1 u/s markers
could be used here if desired, as well
as for setting total width of H
blanking to 11.1 u/s, with slightly
less accuracy. The vertical syne ser-
ration should be 4.5 u/s or 7 per
cent H which is indieated by 14 of
the 0.005H markers. Where the time
base and sweep linearity are known
to be accurate, the graticule lines
only may be used, For example, the
vertical serration could be set by
adjusting the scope for 225 u/s per
cm, and the serration adjusted tlo
cover exactly 2 em.

Vertical blanking can be aceu-

ratelyv set by using horizental drive
pulses as markers. By using a 1000-
ohm resistor from the H Drive test
point to the Blanking test point,
the horizontal signal is attenuated
to a convenient marker amplitude
superimposed on blanking viewed
at vertical rate on the scope. From
Table 2, vertical blanking (nominal
value) is 19.7H. thus 19 markers
plus 0.7 indicates the proper width.
The 0.7 value can be interpolated
Guite accurately provided the op
crator is familiar with the lmearity
of the scope sweep.

Actually the use of markers as
described above is not necessary if
the scope incorporates variable de
laved sweep as provided in the
Tektronix 524-AD. In this method
simplv leave sync and blanking
cross-mixed as in H pulse measure-
ments, use the 200 u/s tine base
and delayed sweep, and sclect the
field with the full line ¢II) interval
following the last equalizing pulse.

adaas

ssapisaesiras

~ — —-measure this distance

Fig. 4: [a) 31.5 ke MO waveform. (b) 15.75 ke (< 2 stage) showing
"division pip." [c) Same as (b} on expanded scale.
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§ cycles of 7/1I counter

Fig. 5: {a) Five cycles of 7 | counter
(b} One cycle of 571 counter

Fig. 6: Standard for measuring pulse
width and rise time.
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(See Fig. 8.) The last equalizing
pulsc is the end of the first 9H in-
terval of vertical blanking, plus the
0.02511 to 1.025H vertical front
porch which should be counted. The
remaining H sync pulses may then
be counted to arrive at the lotal
vertical blanking interval as shown.

The Pulse Cross Monitor

Two basic types of pulse-cross
monitors are used: the interlaced
and the non-interlaced. In both
types, the horizontal sweep is de-
layed sufficiently that the H blank
ing and sync pulses appear near the
center of the raster. To display the
entire frame (interlaced presenta
tion) it is also necessary lhat the
vertical sweep be delayed to place
V blanking and syne in the normal
active line area of the monitor. This
displays both fields (interlaced) so
that the entire 37 to 42 line vertical
blanking interval is visible. If the
monitor vertical deflection rate is

"'——H. blanking ——.‘

9009900000800 000000

7

£
o serration

changed to half-rate (80 cps), =«
single field is displayed with 1% the
number of pulses (non-interlaced
presentalion) . In either case, expan-
sion of the vertical sweep is nor-
mally used lo allow more critical
observation of the pulses.

Fig. 9 is the pulse-cross presenta-
tion of a line-oulput signal with an
mterlaced monitor. In this case the
vidco polarity is inverted so thal
syne is in the white-going direction.
Note thc convenience as a quick
reference check for horizontal front-
porch, syne, blanking, equalizing
and V sync widths, Vertical blank-
mg is conveniently checked by
counting the number of blanking
lines. Some stations construct grat-
icules with normal pulse widths in-
dicated after an accurate check of
the generator with the oscilloscope.

The pulse-cross is extremely use-
ful both as a continuous monitor
and as a servicing tool. A 9 x 1
switch panel 1s used at WTAE to

allow selection of signal from a num
ber of points to feed the monitor
but is normally left on the “stand-
by generator” position. This enables
conlinuous monitoring of which-
ever generator 1s in “‘stand-by”
position (composite sync only) as
shown by Fig. 10. Fig. 11 is an ex-
ploded view of the presentation
with identification of pulses.

The “cross” is formed at the in-
line-with H sync period. The reader
can readily understand the sequen:
tial presentation of the monitor
(Fig. 11) if he will visually move
field 2 (waveform P of Fig. 1) to
the right one-half line so that H
svnc pulses of both fields are in ver-
tical alignment and the last H pulse
of field 2 is in line with the first
equalizer of field 1. Now obscrving
Fig. 11, note that the in-line pulses
(those occurring at H intervals)
are equalizers 1-3-5 of field I, and
2-4-6 of field 2, spaced on alternat
lines due to interlace of fields. The

]
full-line distance

Fig. 8: Vertical blanking interval (waveform P

Fig. 7: Cross-mixed sync and blanking
of Fig. I} adusted to 19.7H.

with 0.005H markers.
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half-line intervals and the remainder
of the presentation is obvious in
pulse identification by following the
above reasoning.

With an interlaced type of pulse
cross monitor, loss of interlace as
could be caused by a vertical count-
down error of 0.511 is readily appar-
ent as illustrated by Fig. 12. Bright-
ness of the display will be grealer
than normal for a given adjustment
due to the double tracing ol iden
tical raster lines.

Suggested Maintenance
Procedures

An adequate preventive mainle-
nance schedule can be outlined as
follows:

30-Days: Stability, pulse widths
and EIA Standards check. This in-
cludes an overall stabilitv check
where possible, a check (and ad-
justment if necessary) of MO fre-
quency, counter chain and all pulse
widths, and measurement of pulse
amplitude, overshoot and rise
times bolh at the generator output
and all pulse distribution amplifier
outputs with cables connected as in
normal operations.

90-Days: Tube check and a re-
peat of the 30-day schedule. All
tubes should be checked for trans-
conductance, shorts and gas. Nor
mally the “good-bad” scale which
allows manufacturers tolerance of
performance is sufficient for the
transconductance check. When tubes
are replaced, it is always important
to re-check pulse widths in about
four days, and again after seven
days

When experience dictales thal
pulse widths do not hold within
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minimum (o maximum tolerances
for 30 davs, this schedule should be
shortened accordingly.

The overall stability test is a
good indication of any deterioration
of tubes and/or components. The
test is possible if the MO has a
vernier frequency adjustment which
will allow a 8 to 5 per cent fre-
quency varialion from exact op-
crating frequency (such as the RCA
TG-2A generator). In this test it is
assumed that the MO has been ad-
justed to 81.5 ke in the frec-running
mode with the vernier control at
midrange, by one of the methods
previously deseribed.

Cross-mix syne and blanking at
the test points and observe this on
the scope or pulse-cross monitor.
When using the Tektronix 524
scope, the best display is obtained
by using delaved sweep on a 200
u/s time base and rotating the delay
control to observe an entire vertical
blanking field plus several lines. The
field-shift key should then be used
lo observe the opposite field. This
procedure is unnecessary if an inter-
laced pulse-cross is available,

Rotale the vernier frequency con-

trol through extremes of rotation.
Maximum stability is indicated if no
erratic behavior of pulses exists be-
tween extremes. If H pulses become
erratic or change frequency, check
the divide-by-two circuit (15.75 ke)
with the scope. If this outpul re-
mains stable, check each following
II circuit until the instability be-
comes evident. If only equalizing
pulses become erratic, check the
cqualizing pulse gate and any gate
amplifiers. If only vertical sync in-
stability occurs, check the vertical
sync gate. If both equalizing and V
sync instability occur, check any
9l gating circuit and/or 3H stop
or delay cireuits, and particularly
the counter chain.

Keeping tabs on the rise and
decay times of pulses is also a good
procedure from the standpoint of
troubles casting their shadows bhe:
fore them. The time interval of lead-
ing and trailing edges of Il and V
syne, equalizing pulses, H blanking
and H drive should not excced
0.003H (0.19 u/s). Using expanded
scale on the scope, measure the
slopes between the 0.1 and 0.9 am-
plitude points as shown by Fig. 6.

-

H. sync.-~~

H. front porch - ~

-

- H. blanking

V. Blanking/{

Fig. 10:

Fig. 9: Interlaced pulse-cross display

on composite signal.

Pulse-cross display, sync only
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A rccord should he kept by the
maintenance department so thal
any deterioralion of pulse echarac-
teristics will be evident from month
to month.

Leading edge overshoots should
be no greater than 5 per cenl as
measured bv a scope with good
transient response (Normal posilion
on the Tektronix 524-AD) and with
mierconnecting cables in  place.
When long coax ruus are involved,
an overshoot with “ringing” some-
times occurs. It the pulse waveshape
is important (not used simply as
“triggers’™), the termination should
be varied slightly around the nom-
mmal value for best transmission. It
i1s somelimes necessary o provide
complex terminations on extremely
long cable runs.

Sync Crosstalk

This term can be applied either
to crosstalk within the svne genera-
tor itself, or to the so-called “wind-
shield wiper” effect similar to the
horizoutal motion of co-chamnel in
terference on a home receiver.

Crosstalk within the gencrator it-
self is usually caused by a very
small amount of any one of the
counter frequencies “leaking™ to the
MO waveform. This tvpe of cross-
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Fig. I'l: Exploded view of pulse-cross with
pulse identification.
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Fig. 12: Interlaced pulse-cross display
when sync generator has lost interlace.
Note the apparent loss of one field.
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NO BETTER SOURCE FOR SPECIALIZED
TRANSFORMERS THAN THE EXPERTS AT

@ PEERLESS

Since 1935, Peerless has been the pioneer — designing and manufacturing
transformers of the highest reliability to most-exacting specifications of the
electrical and electronics industries. A policy of creative engineering, pre-
cision construction and rigid quality control has given Peerless acknowledged
leadership — particularly in the design of specialized units. Pioneering in
miniaturization, Peerless has also established the industry standards for
reliability in sealing and ruggedness of packaging. Products range from
units 1/10 cubic inch to more than 20 cubic feet, from fractional voltages
to 30,000; from less than 1 cycle to almost a half megacycle; in 1, 2 and
3-phase or phase-changing configurations. Constructions cover the range
from open-frame to potted, hermetically-sealed and vacuum-impregnated
units. Whatever your transformer needs, Peerless can design to your specifi-
cation and deliver in quantity. In addition to the units shown here, Peerless
has solved these special problems:

Miniature Inductance Unit, 4.85 henrys (=7%) at 150 ma, DC

Miniature 400-cycle Filament Power Transformer for airborne operation
Miniature Power Transformer, 3-phase, 400 cps to 1, 2 and 3-phase
Miniature Audio Input Transformer, low-level input

Miniature Hermetically-Sealed Output Transformer, 400 cps, high level

0 ety

a2k .
“am

LOW VOLTAGE, HIGH CURRENT AUDIO
OUTPUT TRANSFORMER 16595

Single -phase, oil-immersed unit rated at
power level of 26KVA. Frequency response
of =.5 db from 20 cps to 5 KC. Above reso-
nant frequency, at 28 KC, attenuation slope
and phase shift are smooth and without
irregularity. Suited to such applications as
driving high-power shaker tables.

Alily

20-20 PLUS SHIELDED INPUT

TRANSFORMER K-241-D

Small size for such superb performance. Frequency
response, 1 db: 10 to 25,000 cps. Primary bal-

g: S anced to attenuate longitudinal currents in excess
™ of 50 db. Secondary may be used single-ended or
- ! in push-pull. Electrostatic shield between primary

and secondary has 920 db electromagnetic shield-
—~ ' ing. Maximum operating level, +8 dbm,

Whatever your transformer needs, Peerless engineers can design
to any military or commercial specification and manufacture in
any quantity. See REM for complete catalogue of standard units
or write for information to Dept. B-5-PE

®PEERLESS

ELECTRICAL PRODUCTS
A DIVISION OF ALTEC LANSING CORPORATION
6920 McKinley Avenue, Los Angeles 1, California
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talk is evident on driven monitors
as a slight horizontal line displace
ment at the vertical raster edges and
on vertical lines in the picture. The
frequency of the crosstalk can be de-
termined by considering the number
of such horizonlal line displace:
ments occurring from top to bottom
of the raster as follows:

Crosstalk Number of Displacements
Frequency Top to Bottom
4500 70
900 14
185 3

If this effect should be evident on
all driven monitors, the counter in-
dicated should be additionally
shielded or wiring re-routed until
the interference is eliminated.

A much more prevalent type of
sync crosstalk is that which occur
hetwcen two non-synchronous
sources such as local and network
or local and video tape signal. This
trouble is evident as a vertical bar
or line moving back-and-forth hort:
zontally through the signal when a
remole source not tied to the local
sync generalor is observed. When
this condition exists, local sync will
also crosstalk with the signal from
the video tape recorder in playblack
mode. Also in many cases, the sys-
tem is subject to pickup of strong
fields of a transient nalure such as
radiation from inadequately shielded
rotating machinery.

Trouble of this nature is usually
the result of “ground-loops.” A
ground loop in an otherwise well de-
signed installation is most often
caused by an open or intermittent
ground at one end of a coax cable.
The signal at the open shield end
must pick up its ground return
through a number of racks depend-
ing upon the cable length and rout-
ing?:.

Each cable should be disconnected
from the sending end and checked
with an ohmmeter from center con-
ductor to shield to determine if the
terminalion resistance is obtained.
If the shicld is open, no continuity
will exist. Always twist both sending
and receiving connectors while mak-
ing lhis check so that loose or in-
termittent (or high-resistance) con
nections will be evident.

(This has been ihe second article in
a series of general und specific consider-
ations m telecast system maintenance.
Next month, the third editorial will deal
with “Amplitude Calibration and Level
Interpretation”—FEditor.)

BROADCAST ENGINEERING



COMPACT

TT-1TAH TRANSMITTER

Features of the RCA 11 KW VHF Transmitter that
have clicked with engineers and managers

(features that make it easy to operate and improve performance)

w

o

UP TO 180,000 WATTS E.R.P.—when combined with an
RCA high-gain antenna. Channels 7-13. Or can be used as a
driver to obtain higher power.

WALK-IN DESIGN ACCESSIBILITY — Improved walk-in
design, introduced with the TT-2BL and TT-6AL Trans-
mitters, is an invaluable feature of the TT-11AH. A wide
aisle is provided inside the enclosure between the front-line
racks and power supply components to the rear. All com-
ponerts are readily accessible from this aisle.

TUNING SIMPLICITY — All tuning adjustments can be made
from the front of the transnyitter with power applied. Power
amplifier cavity has been great!y simplified, and no change
in frequency-determining components is required to tune to
any high-band VHF channel.

WIDE AMBIENT TEMPERATURE RANGE—Operation over
a wide ambient temperature range is provided by thermo-
statically controlled ecoling of all mercury-vapor recti-
fier tubes.

QUIET OPERATION—AIl tubes and components, other
than the mercury-vapor rectifier tubes, are cooled by one
main blower in a sound-insulated enclosure.

6

9

10

OVERLOAD PROTECTION prevents extensive damage in
case of circuit fault. If overload is momentary, operation is
immediately restored while light remains on to indicate
point of overload.

DESIGNED FOR REMOTE CONTROL—Provisions have
been made for remote metering and control of all necessary
functions from a remote point. These facilities may also be
used to control the transmitter from a central point in the
transmitter building.

FEWER TUBES AND COMPONENTS TO STOCK —Fewer
spare tubes and components need be stocked since the same
tube types are used in both aural and visual rf chains.

ILLUMINATED METERS — A row of large illuminated meters,
mounted on a sleping-front panel for ease of reading, shows
all important currents and voltages.

IMPROVED COLOR PERFORMANCE—Built-in linearity
correction, accurate intercarrier frequency control, and de
on power amplifier filaments are features included for out-
standing color performance.

Get the camplete story from your RCA Broadcast representative; or write for descriptive literature to RCA,
Dept. U-367, Building 15-1, Camden, N. J. In Canada: RCA VICTOR Cempany Limited, Montreal

RCA Broadcast and Television Equipment, Camden, N. J.

o

\ =/

The Most Trusted Name in Television

RADIO CORPORATION OF AMERICA

WAWLamericantadiohister-—com



FCC Approves FM Stereophonic Broadcasting

A composite GE-Zenith multiplex transmission

system standard is adopted

1. The Commission on March 22, 1955,
released a Report and Order in Docket
No. 10832 (FCC 55-310) which adopted
rules providing for the issuance of Sub-
sidiary Communications Authorizations
(3CA’s) to FM broadcasters — Section
3.293, et seq. After a few years of op-
eration under these rules, it became evi-
dent that multiplex techniques could be
cmployed for additional uses bevond the
limited “news. musie, time and weather”
format preseribed therein. Accordingly,
a Notice of Inquiry was released on July
8, 1958 (Docket No. 12517; FCC 58-
636), for the purpose of exploring pos-
sible additional uses of FM multiplexing.

2. A preliminary examination of the
comments submitted in response to the
Notice of Ingquiry im Docket No. 12517
demonstrated a widespread interest
the subject of FM stereophonic broad-
casting by means of subecarrier multiplex
transmission in conjunction with main
channel  operation.  Accordingly, the
Commission on March 12, 1959, released
a Further Notice of Inquiry (FCC 59-
211) which enlarged the scope of the
proceedings under Docket No. 12517 to
afford interested persons an opporlunity
to subbmit data and opinions directed
specifically to the matter of FM sterco
phonie broadeasting.

3. During the pendency ol the Notice
of Inquiry, the Electronic Industries As-
sociation organized the National Stereo-
phonic Radio Committee (NSRC) for
the purpose of developing and recom-
mending national standards for FM
stereophonic radio. As a vesult of its
studies, the NSRC submitted for con-
sideration in Docket No. 12517 seven
FM stercophonic broadeasting systems.
Supplemental comments were submitied
hy the Radio Corporation of America.
H. M. Davison., National Broadcasting
Company, Zenith Radio Corporation.
Philco Corporation, Multiplex Develop-
ment Corporation, Croshy Laboratories.
Inc., General Electric Company, FM
Station WJBR, Audio Enginecring So-
ciety, J. David Dykstra and others. This
material formed the basis for the instant
Notice of Proposed Rule Making (FCC
60-498; 25 F.R. 1257) released May 9.
1960, wherein the engineering character-
istics of the seven systems submitted by
the NSRC and an additional svstem sub-
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mitted by the Phileo Corporation were
described and comments requested Lhere-
oll.

4. The notice of proposed rule making
m this proceeding emphasized that com-
ments cxpressing prelferences unsup-
ported by engineering analyses were nol
desired, since adequate provision was
made for the submission of general com-
ments in Doecket No. 12517. Nonethe-
less, more than 2500 such comments were
reccived, most of which resulted from a
series of articles in the trade press which
reflected adversely on certain of the sys-
tems under consideration and concluded
by urging readers to write to the Chair-
man of this ageney on behalf ol one
particular system. Lven though these
“votes” cannot form the basis of our
decision, they are nonctheless indica-
tive of an intense interest in FM stereo-
phonic broadeasting by a segment of the
listening public.

5. Comments of an engineering nature
were submitted by the Phileo Corpora-
tion, Radio Corporation of America,
Electric and Musieal Industries, Ltd.,
Concert Network, Moseley Associates
Multiplex  Development  Corporation,
Charles River Broadcasting Co.
(WCRB), J. D. Dykstra. H. M. Davi
son. Zenith Corporation, Channel Broad-
casting Company, Inc. (KRCW), Gen-

EDITOR’'S NOTE

This is a report and actions from
the proceedings of the FCC released
April 20. 1961. The text is a tech-
nical evaluation of the various pro-
posed stereophonic systems and the
conclusions of the recent broadcust
tests supported by the N.S.R.C., held
in Pittsburgh and Uniontown, Pa.

Reference to u«  bhuck article,
“Stereophonic Broadcast Tests by the
Nutional Stercophosic Rudio Com-
mittee,” as featured in the February,
1961, issue of BROADCAST ENGINEER-
ING, muay be helpful in wunderstand-
ing the conditions and data outlined
in this information.

The new rules and delinitions cov-
ering these latest developments per-
taining to stereophonic broadcusting
and SCA operations may be found
i1 BROADCAST ENGINEERING’S regu-
lar FCC department, “Amendments
and Proposed Changes of F.C.C.
Regulations.”’

eral  Electric Company, Croshy-Tele-
tronics Corporation, H. H. Scott Com-
pany, Inc., Pacific FM, Inc. (KPEN)
and others, Additionally. six of the eight
systems outlined in the Notice of Pro-
posed Rule Making were thoroughly field
tested by the NSRC under FCC obser-
vation. Qur analysis of the comments
together with data empirically derived
from the field test program form the
basis of our decision in this proceeding.
In this connection, we wish to express
our gratitude to the National Stereo-
phonic Radio Committee and to its
members who devoted their time and
talents to the end that we might be fully
mformed in the matlers extant in this
proceeding.

6. We feel that FM stercophonie trans-
mission is properly an adjunet to existing
aural broadcast service, to be permitted
on a voluntary basis as part of the FM
broadcast service. Morcover, on the basis
of the information developed in this pro-
ceeding, we affirm at the threshold our
conviction that there must be a single
set of national standards governing FM
stereophonie broadeasting.

7. Of the eight stereophonic broad-
casling systems contained in the notice
of proposed rule making, Svstems 5 and
6 were withdrawn by thelr proponents.
In order to narrow further the range
of choices leading to our ultimate se-
lection of a stereophonic svstem we turn
briefly to the requitements of frequency
response and slereo scparalion as ap-
plied to FM stercophonie broadeasting.
Respondents disagree as to the desira-
bility of and the need for maintaimming
suilable frequency response aud eleetri
cal separation to 15,000 cycles. Each of
the proposed svstems transmits audio
frequencies up to 15,000 c¢yeles as main
channel modulation, but Syvstems 2\ and
2B have sterco subcarrier upper limita
tions at 7,000 and 8,000 cycles respec-
tively. An upper limit of 9.500 cycles
has also been suggested.” These two sys-
tems are characterized by a cross-feed-

1See comments of Philco Corporation received
July 27, 1960 also report on developmental op-
eration of WGI'M received May 23. 1960,

2The Radio Corporation of America’'s com
ments of August R, 1960 recommended the adop
tion of a svstem witli a stereophonic subchannel
modulation band from 30 10 9.500 cyvcles. For
the reasons indicated elsewhere, we cannot ac-
cept this recommendation.

BROADCAST ENGINEERING
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In a thorough page-by-page, picture-by-picture analysis of the 1960 issues of Life, Time, Newsweek
and U.S. News & World Report, Electro-Voice microphones were photographed
at major news events more often than the next four brands combined.

€7.3 per cent more often than any other single brand!

: This survey is dramatic proof that throughout the world,

/ TV, radio, newsreel and professional sound engineers depend
' on E-V quality and reliability. This clear-cut superiority

will be yours when you choose your next microphone from
the world’s most complete linc — Electro-Voice.

s For full information on how E-V microphones can help you
solve your most difficult sound pickup problems, write

for our free, fact-filled catalog and the name of your

nearby Electro-Voice microphone headquarters.



TOWER LIGHTING
ISOLATION

TRANSFORMER TROUBLES

INSTALL MODERN DESIGN

. by HUGHEY & PHILLIPS, Inc.
. your most_dependable source of Obstruc
tion Lighting Equipment
the widest selection of Control and Alarmn
Apparatus in the Industry

AVOl

TmEmmmEsey,
FEATURING:
« HIGHER
EFFICIENCY

« IMPROVED
REGULATION

ADDITIONAL
TAPS

FIBER GLASS
INSULATION

« EPOXY
ENCASED
VERSATILE
MOUNTING
INEEsaEssn®

THREE SIZES . . . 750, 1750, 3500 WATTS

Essential wherever 60 cycle power must be
transferred efficiently across two points with
very low capacitance or at very high voltages.

’Ill.l-l.v‘l-ll-

REQUEST DESCRIPTIVE BULLETIN
HPS-152

HUGHEY & PHILLIPS, INC.

MANUFACTURERS OF
300MM Beacons, Obstruction Lights, Photo:
Electric Controls, Beacon Flashers, Special
Junction Boxes, Microwave Tower Light Con-
trol and Alarm Systems, Tower Isolation Trans-
formers, and Complete Kits for: Tower
Lighting, -Sleetmeiter Power and Control.

3200 N. San Fernando Bivd. Burbank, Calif.

Bauer Kit

1 Kw TRANSMITTER

TheBauer Kit”"Model 707 isthe only
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-
abilitv and optimum performance.
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 San Carlos, California BE-116

Bauger

ELECTRONICS
CORPORATION
1663 Industrial Road ® San Carlos, Calif.

ing technique in the receiver® which -
jeets main channel audio components
above the sterco subchannel cut-off fre-
quency inlo the demodulated subcarrier
audio. Hence, the systems lack sterco
separalion above the slerco subearrier
cut-off frequency. There is considerable
evidence thal frequency response and
separation above 8.000 cyeles
make a significant contribution lo stereo-
phonie quality."” On the basis of this
evidence and our analysis of the systems
remaining, we find that Sysiems 1. 4.
ard 4\ provide lrequency response and
sterco separation markedly superior to
Svstems 2A and 2B—up to 15.000 evcles.
Sinee a prime objective 1s good slerco-
phonic qualily. we are not favorably im
pressed by Syslems 2A and 2B°

slereo

8. Turning to System 3, we nole that
it is theoretieally superior to all other
systems in most vespeets. We find, how-
evevr, that in actual operation ils capa-
bility for producing a subjective stereo-
phonie effect is handicapped by orches-
tral dynamics in thal the separation of
left and right nicrophone signals is not
accurately preserved for reproduction at
the respective loudspeakers. On  sus-
tained lones, for example, the oulpul
for the slerco recciver becomes mono-
phonic. On the other hand, program
material consisling of a nunber of sound
sources produces a very rapid shifting
ol gain belween receiver oul put channels
which is a sonree of annovance 1o a lis-
tener near one loudspeaker. The tape
recordings made during the ficld test
program confirm these limitations,
which we find to outweigh the virtues
of this system. We are keenly aware of
the difficulties under which Electric and
Musical Tndustries has labored both as
to unfamiliarity with our procedures and
to the mileage which separated the
“honie office” from the sites of the NSRC
meetings and field tests. We extend our
appreciation to our British friends for
their helpfulness in this common en
deavor.

9. By the process of elimimation there
remain for consideration only Svstems 1.
4, and 4A. Shortly prior to the issuance

2qyvstem 2B iz intended to provide channel
separation withont a de-matrix circuit at the
receiver, utilizing acoustic cancellation of com-
ponents of the loudspeaker signals. Optionally,
an electriecal de-matrix ecireuit and high fre-
quency cross-over are ineluded. Unless this is
done, lhowever, maximum frequency response of
the right loudspeaker signal will he limited to
8.000 cycles and its noise output will be approxi-
mately 6 db higher than the left spealker.

4Subjective Fvaluation of Factors Affecting
Two Channel Stereophony’” by F. K. Harvey
and M. Tt. Schroeder. presented at the 12th
Annual Meeting, Audio Engineering Society,
QOctober, 1960.

& Perception of the Siereophonic Iffect as
a Function of Frequency’”’ by Beaubien and
Moore presented at the J1th Annual Meeting,

Audio Engineering Society, Octlober, 1959.
8T.imited frequency response and stereo sepa-

ration are not the only faults of these syvstems

for, as the field teslt measurements indicate,

Systems 2A and 2B also demonstrate high

stereo subchannel noise characteristics and ex-
cessive cross-talk.

of the notice of proposed rule making,
System 4 was modified to the extent
that, except for minor parameter dif-
ferences, Systems + and +A are now theo-
retically identical and we shall treat
them as such.” Accordingly, we proceed
with a more detailed examination of
System 1 and System 4-4A.

10. For System 1, the main channel
modulation. which consists of the addi-
tion of the left and right microphone
signals (L+R), frequeney modulates the
main carrvier lo a maximum deviation of
plus or minus 37.5 kilocycles. A subcar-
rier, which is centered at 30 kilocycles
and which is modulated by the difference
of the left and right microphone signals
(L—R) to a maximum of plus or minus
25 kilocycles, also modulates the main
carrier plus or minus 37.5 kilocycles.
System 4-4A also provides for modula-
tion of the main carrier by the main
channel modulation (L4+R) but the
maximum devialion of the main carrier
by this modulation is 67.5 kilocycles. The
subecarrier is at 38 kilocyeles but is sup-
pressed and aniplitude modulated by the
difference signal L—R. The suppressed
subcartier sidebands, which exist in the
range 23 to 53 kilocyeles, also frequency
modulate the main carrier to a maximum
of plus or minus 67.5 kilocyeles. As
previously noted. the record before us
demonstrates that both System 1 and
Svslem 4-4A are adequate in terms of
frequeney response and stereo separalion
up to 15000 cycles. We believe that
these systems as proposed are capable,
under properly controlled conditions.” of
performance superior to that demon-
strated thus our rules, as
amended herein, anticipate this improve-
ment.

far. and

11. In the field test program, System
tA exhibited low values of distortion’
(well percent) under all test
conditions for frequencies below 7,500
cyeles. System 1 produced low distor-
tion for frequencies below 7,500 cycles.
except when the transmitted left and
right signals are cqual and of opposite
polarity (I. = —R). Then the distortion
reached higher values pointing up a
{ransmiilter and receiver design problem
which is more critical in System 1 than

below 2

7Examination of the field test data reveals.
in some instances, marked differences. These
we attribute to variables in receiver design and
measuring techniques.

8The Comments of the General Electric Com
pany dated October 28, 1960, indicate the im-
portance of maintaining equal transfer char-
acteristics in the L--R channel and the L—R
channel with respect to stereo separation. The
curves supplied show, for example, that a gain
difference of only 1 db between the L--R and
L—T channels will result in a stereo separation
of 25 db, Addltionally, a phase shift difference
between the L4+R and I.—R channels of only 3
degrees will, by itself, result in a stereo sepa-
ration of 30 db. A combination of these factors
would, of course, produce a greater degrada-
tion in performance.

oThe term ‘‘distortion’’ as used here includes
harmonic distortion, cross-talk and intermodu-
lation products due to system non-linearity
eithier in transmission or reception.

BROADCAST ENGINEERING



in any other system. Under this condi-
tion of L=—R, the instantaneous fre-
quency of the subearrier varies from 25
kilocyeles to 75 kilocyeles when the sub-
carrier is being modulated fully. Hence,
the subearrier portion of the receiver
must contain a filter which will accept
all frequencies fromn 25 to 75 Lilocyeles
with as nearly “flat” response as possi-
ble. but must attentuate all frequencies
below aproximately 25 kilocyeles. While
it is theoretieally possible to design and
manufactnre a satisfaclory subecarrier
separation filter for Svstem 1 receivers.
there is no evidence that this has been
done or that it could be done at moder-
ate cost.

12. The ficld test program provided
for the measurement of harmonie distor-
tion and required the insertion of a 15-
kilocycle low-pass filter in the receiver
output. In view of the presence of this
filter 1t was not possible to measure har-
monic distorlion at frequencies above
7.500 eycles. System 4 was measured
for “distortion” up to 15,000 cycles, and
the distortion analyzer indicated the
presence of undesired signal components
in the receiver output of this system.
The numerical values are not neces-
sarily accurate, because of limitations of
the test instruments used and it is rea-
sonable to expect that similar results
would have been obtained had the other
systems been so tested. In analyzing
the measurements to determine the “dis-
tortion” characteristics of System 4-1A.
we nole that measurements at the trans-
mitter failed lo exhibit correspondingly
high “distortion” figures. While to some
degree the imaccuracies may be attrib-
uted to measuring techniques and to the
limitations of test instruments used,
there does exist a degree of distortion
which originates in the receiver and
which is eaused by non-linearity in the
detector circuits and by certain phase
shift characteristics of the receiver in-
termediate frequency (IF) stages near
the extremity of the IF pass-band. On
the basis of certain liberal assumptions,
the degree of distortion of AM subear-
rier systems (such as System +-1A) has
been ealeulated.”® Re-alignment or mod-
ification of existing receivers for a
broader, less “peaked” frequency re-
sponse of IF stages is a remedy although
this would reduce selectivity, sensitivity
and signal-to-noise performance of the
recciver. Our analysis of the problem
leads us to the conclusion that the ex-
pense involved in overcoming the re-
ceiver distortion present in System 4-4A
will not be nearly so great as the expense
involved in overcoming the receiver dis-

108ee Zenith Radio Corporation comments
dated October 28, 1960, in Docket No. 13506
and comments of the Radio Corporation of
America dated March 14, 1960 in Docket No.
12517,

May, 1961

JOHN SILVA,

Chief Engineer
Paramount

Television

In planning the new control
room for their famous Stage 6,
Paramount Television specified
only the best equipment manu-
factured.Included in thischoice,
naturally, were Conrac video
monitors. Why Conrac? “Be-
cause of their unfailing ability
to display all the information
just as it is, without distortion,
and do it dependably day after
day after day,” is the way John
Silva put it. Whether you’re
building a new facility or ex-
panding your present operation,
it will pay you, too, to select
Conrac — the finest in video
monitoring equipment.

““For our new
control room,
CONRAC
MONITORS
were the
natural
choice...”

EVERY CONRAC MONITOR FROM 8” THROUGH 27” BROADCAST

OR UTILITY tncludes these
important features:

% Video response flat to 10 megacycles
v DC restorer — with ‘‘In-Out’’ switch

% Provision for operation from external

sync — with selector switch

% Video line terminating resistor and

switch

(:c D”R‘ CJ DIVISION  eniona, taiitornia

Makers of Fine Fleetwood Home Television Systems - Telephone: Covina, California, EDgewood 5-0541
CONRAC MONITORS ARE DISTRIBUTED BY — RCA, GENERAL ELECTRIC, AMPEX, AND VISUAL ELECTRORICS

CONRAC IS A DIVISION OF GIANNINI CONTROLS CORPORATION
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tortion problem of System 1.'* 1t is rea-
sonable to assume that this cost differ-
enlial would be reflected in the pricing
of stercophonie reeeivers.

13. With respecl to the question of
monophonic distortion, ie., the distor-
tion that would appear at the output of
a monophonic receiver while a station is
engaged in stereophonic broadeasling,
we find that both System 1 and System
4-4A produce very low distortion vilues
and, accordingly, the monophonic lis-
lener would nol be affected thereby.

14. The relative absence of noise in
the output of receivers is of great im-
portance in any broadcast transnission
svstem. Signal-to-noise ratio, which is
the term commonly used to describe this
quality, 1s ordinarily expressed in deci-
bels and is based upon the ratio, at the
output of the receiver, of the power of
the desired audio to Lhe total noise power
in the frequency band under considera-
tion. The total noise is principally com-
posed of (1) ambient noise or “static”
radio fields, (2) thermal agitation noise
in the resistance that the anlenna sys-
tem presents to the impul termimals of
the receiver and (3) noise generated
within the recciver as a result of ther-
mal agitation effects.

15. In comparing FM stercophonic
systems, it is customary to use as the
standard of comparison the signal-lo-
noise ratio obtained with monophonie
transmission and reception for a given
amount of transmitted power and other
specified conditions, including height of
antenna, transmission path and receiver
sensitivity.  When stereophonic  trans-
mission is substituted under the same set
of conditions, the main carrier output
and subcarrier output at the receiver will
have reduced signal-to-noise ratios. The
amount of reduction depends upon a
number of transmission parameters, in-
cluding the subcarrier frequency, the
frequency swing of the main and sub-
arriers and the deviation of the mam
carrier caused by the subcarrier or sub-
carriers. The calculated loss of signal-
to-noise ratio, compared to monophonie
transmission and reception for cach Sys-
tem is:

System Systen
1 4-4A

Less than
Monophonic receiver

output . ... G db 1 db
Subearrier output ............ 15 db 23 @b
Left signal output . .......... 13 dh 20 db
Right signal output .......... 13 db 20 db

16. Tt will be observed that System 1
has the greater loss in signal to noise
ratio for monophonie reception and the
lesser loss for stereo; conversely, Systein
t-4A has a smaller loss for monophonic

11\We also note the conunnents of the General
Lilectriec Company dated October 28. 1940, to the
effect that adoption of System A would permit
the transmitter distortion specifications presently
contained in our rules to be extended to stereo-
phonic hroadeasting without change.
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reception and a greater loss for stereo.
Both the monophonic and slerco losses
for System 1-tA would be greater if SCA
subcarrier frequencies were also used.™”

17. The table below affords soine com
parison between Systems 1 and 4-tA for
expected serviee range for a given level
of signal-to-noise  performance. 1t s
based upon the figures in Paragraph 15,
supra, the measured performance of two
IFM tuners (used in the field test pro-
gram) which differ widely in price, and
the curves in § 3.338 of the Commission
rules.

System 1 System 4-1A
Tiner Tuner Tuner Tuner

) . . No.1 No.2 No.1 No.2
Distance in miles:
MM 90 46 90 46
SME <1 37 8% 44
S83 .. 71 30 i1 23
Coverage in square
miles :
25400 G.650
i3 240400 6,100
SS ... 15,850 TLT00 1 4t
Coverage in square
miles lost (from
MM) :
SM sk ey e 4,750 2,350 1,000 550
SS .. mmiceaIn: 9,550 3820 13,700 4,990
1MM: Monophonic transmission and mono-
phonic reception.
28M: Stereophwonic transmission and mono-

phonie reception.

38S: Stereophonic
phonie receptioti.

Assumptions: Fifective radiated power 20 kilo-
watts: transmitting antenna H00 feet in height:
receiving antenna: half-wave dipole, 50 feet in
height: service areas not subject to co-channel
or adjacent channel interference: freguency: 97
megacycles: signal-to-noise ratio 60 db ol output
of FM tuner.

transmigsion and stereo

18. The most distinet advantage for
Svstem 1 would occur under conditions
in which stereo listeners would be un-
able to use outside antennas or other-
wise unable lo reccive anyihing but low
voltages at the receiver antenna input
terminals. Under these ecircumstances,
more listeners would receive a usable
stereo signal under System 1 than
under System tA. With respeel to
signal-to-noise  performance for main
channel monophonic reception, listeners
in fringe arcas or otherwise under low
signal condilions would fare better with
System b-tA than under System 1.

19. In anticipation of the noted im-
pairment of main channel coverage as-
sociated with System 1. coinments were
requested in the Notice of Proposed
Rule Making on “the need lor or de-
sirability of increases in transmitter
power output to offset reductions in
main channel modulation.” After exam-
ining the comments we do not consider
power increase to be u satisfactory solu-
tion. Many FM stations are now op-
erating with a maximum transmitter
power outpul and a requirement to -
crease lransmitter power during hours
of slercophonic programming would re-
quire the installation of a new trans-
mitter. A more serious  consequence,

12Thig further loss may he controlled by limit
ing the amount of main carrier modulation per
mitted hy SCA subearriers,

however, is Lhe definite probability that
raising transmitter power would in-
crease co-channel and adjacent channel
interference during periods of subchan-
nel activily.

20. On May 9, 1960, we released a
Report and Order in Docket No. 12517
(FCC 60-497) which modified our rules
to extend the uses to which SCA multi-
plex subchannels may be put. Permis-
sible uses must now fall within one or
both of the following categories:

(1) Transmission of programs which
are of a broadeast nature, but which
are of inlerest primarily to limited seg-
ments of the publie wishing to sub-
seribe therceto. Illustrative services in-
clude: background music; storecasting:
detailed  weather forecasting;  special
time signals; and other material of a
broadeast nature expressly designed and
intended for business, professional, edu-
cational, religious, trade, labor, agricul-
tural or other groups cngaged in any
lawful activity.

(2) Transmission of signals which
are directly related to the operation of
FM broadcast stations; for example:
relaving of broadeast material to other
FM and standard broadcast stations;
remole cueing and  order cireuits: re-
mote control telemetering functions as-
sociated with authorized STL operation,
and similar uses.

21. As of Janoary 31, 1961, more
than 250 stations held SCA multiplex
authorizations. It is estimated that over
200 stalions arve actually providing
background music and other services on
authorized subcarvier frequencies. Be-
cause its wide band characteristics
make it muotually exclusive with SCA
multiplex operation, adoption of System
1 would require cach of these stations
to choose between SCA operation and
stercophonic programming. Some sta-
tions, unsupported by companion AM
or TV operations, would find it difficult
if not financially impossible to forego
subscription  revenues.  Other  stations
utilizing SCA subearrier frequencies for
relaying broadeast material to other FM
and standard broadeast stations and for
various telemetering functions would
also he foreclosed from engaging in
stercophonic broadeasting with System
1. While an exact assessment of the
future of SCA operations is impossible,
the extended uses recently sanctioned
under Docket No. 12517 have focused
increased interest on the potentialities
of SCA operation and it is possible that
the next few years will find the major-
itv of I'M broadcast stations engaging
m such operation.

22. The necessity, inherent in the
adoption of System 1, of choosing be-
tween stereophonie broadeasting  and
CA operation iz of no decisional sig-
jcance insofar as the major markets

BROADCAST ENGINEERING



) ELECTRONICS

Photo courtesy American Broadcasting Co.

“Thanks, Al Powley”

Your telegram tells more effec-
twvely than any advertisement,
the performanee you can expect

and get — from the GL-7629
General Electric 1mage orthicon.
The results are all the more
gratifying because this was the
first time the President’s press
conference was taped for re-
lease through the three major
networks (by WMAL-TV,

W ABC, Waskington, D. C.)

Meeting the qualily require-
ments of critzcal video tape
recording wunder (hese condi-
tions was a real challenge to
your staff and your equipment.

The GL-7629 1s especially designed for both black-
and-white and color telecasting where normal light-
ing is either unavailable or undesirable. It requires
less than one-tenth the light of standard camera
tubes. A thin-film magnesium oxide target improves
depth of focus, eliminates “stickiness” and burn-in.
Use the GL-7629 to broaden the scope of your color
and monochrome camera work — in the studio and
for remotes. General Electric Company, Distributor
Sales, Owensboro, Kentucky.
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are concerned, for in larger cilies where
numerous FM assignments have been
made only a small portion of FM licen-
sces presently engage in SCA operation.
However, our records indicate that of
the approximately 250 stations holding
SCA’s, 81 have been granted to stations
in cities wihich have only one FM sta-
tion. Here, the nceessity of choice as-
sumes greater importance, for a deeision
by stalion management to continue
with SCA operation would deprive the
community of local stereophonic broad-
cast service for an indeterminate period
of time. We also recognize that stations
tow operating with SCA’s have already
installed the basic multiplex equipment
for stereophonie broadeasting, which
equipment could be used for simulta-
neous SCA/stereophonic operation only
if & narrow band system of stercophonic
transmission (such as System 4-1\) is
adopted.

23. Another factor to be weighed with
respect to SCA operations is that a
stereophonic receiver designed for Sys-
tem 4-4A would be incapable of receiv-
ing SCA transmissions because the lat-
ter are FM enissions, whereas the sub-
carrier detector in the System 4-4A
stereo receiver is designed for the recep-
tion of AM multiplex signals.

24. Inasmuch as System 1 rules out
the use of additional subchanncls, the
problem of cross-talk  between the
stercophonic  subchannel and other
chanuels need not be considered in rela-
tion to that system. However, this ques-
tion must be considercd with respect to
System 4-4A. We are not vitally con-
cerned with cross-talk from the main
channel or stereophonic subchannel into
SCA subchanuels, for the latter do not
carry programming which is intended
for the general public. We do find from
the record before us, however, that for
System 4-4A the cross-talk into SCA
channels is not. sufficient to destroy the
usefulness of SCA services. With respect
to cross-talk from SCA subchannels into
the main channel and stereophonic sub-
channel, the field test program did not
yield values for System 4-4\ which are
completely acceptable. In this connee-
tion, adoption of System 4-4A would
require that we carry forward the pro-
tection values already applicable to SCA
operation—§ 3.319 (e) of the rules.

25. With the exception of System 2B,
the systems described in the Notice of
Proposed Rule Muking would all trans-
mit the sum of the Left and Right
microphone signals (L+R) as the sig-
nal heard by the maiu channel mono-
phonie listener. It appears that, for the
monophonic listener, this is preferable
to the alternatives of single Left (L)
or Right (R) microphone signals or the
two Left minus Right (2L—R) combi-
nation advocated in System 2B. IL is

34

recognized that, because of acoustical
clfects, some stereoplionie recordings
fail to provide good monophonie pres-
entalion upon straight addition of the
I and R channels. This same problem
has been encountered by the recording
industry in the preparation of mono-
phionie records from stereophonic  re-
cordings®® In all probability, most of
the stercophonic programming by the
broadeasting industry will be from
available sterephonic tapes and dises
Ience, I'M stations engaging in stereo-
phonic broadcasting will be expected to
exercise appropriale discrelion in the
selection of program material.

26. We call atlention to existing av-
rangements among standard, FM and
TV broadeast stations whereby Left and
Right signals are separately transmitted
in order to achicve stercophonic effects.
While rccognizing that many stalions
engaging in this type of operation have
sereened the records and tapes used in
stercophonic {ransmission in order to
assure some seinblance of aural balance,
we feel that dual station stercophonie
programming violates good engineering
practice insofar as the monophonic
listener is concerned. Accordingly, we
contemplate the discontinuance of dual
station stereophonic programming at
such time as equipment to conduet IFM
sterecophonic  broadeasting  under  the
rules hercin adopted becomes generally
available.

27. In Paragraph 7 of the Notice of
Proposed Rule Making comments were
requested, among other things, on: (1)
The need for or desirability of suitable
frequency and modulation monitors for
use with the respective systems and the
technical specifications for such mon-
itors; (2) the approximate cost and
practicability of transmitter modifica-
tions; and (3) the cost and relative
simplicity of stercophonic reecivers or
adaptations of existing receivers for the
respective systems.

28. With respeet to the nceessity for
frequeney and modulation monilors, we
find that sinee slercophonie broadeast-
ing is intended to be received by the
general public, it should be condueted
enly under suitable controls to assure
not only the proper operation of the
main channel as presently required by
onr Rules, but of the stereophonic sub-
channel as well. Accordingly, our Rules
will be amended in the near future to
require the use of frequency and modu-
lation monitors capable of monitoring
the operation of the stereophonic
subchannel.

29. As stated in Paragraph 22, supra,
stations engaged in SCA operations have
already installed the basic multiplex

133¢s comment of NSRC dated October 24,
1960, Dacket No. 13506,

equipment for stereophonic broadeast-
ing. While none of the proponents sub-
mitted information specifically related
to the cost of transmitter modifications,
the General Electrie Company indicated
that a survev conducled in October of
1960 demonstrated that the cost of suit-
able stereophonic subcarrier signal gen-
erators  would be aceeptable to the
majority of FN broadcasters.

30. With respect to the cost and rela-
live simplicity of slercophonic receivers
and adoplations of existing reccivers, we
have indicated our concern with the
cost of a recciver for System 1 providing
acceptably low distortion. We are mind-
ful of the fact that a limited number of
adapters were built and sold during the
relatively short time that System 1 was
Leing lested by various FM broadeasl
stalions under developmental authoriza-
tions issucd by this agency. It is under-
slood that these adapters were sold for
prices ranging from approximalely fifty
to onc hundred dollars, depending on the
manufacturer.

31. Since adapters have never been
made available to the listening public
in conuection with the developmental
lesting of Systems 4—4A, we have no
information as to the probable retail
cost of sueh adapters. We do note, how-
ever, that the adapter for System 4—
tA recommended by the proponent of
System 4A would be a relatively small
device which could be manufactured for
a parts cost of less than eight dollars.
However, the cost of the adapter to
the ultimate consumer will represent
only a [ractional part of the cost of
conversion to  stereophonie reception;
the necessity for an additional amph
fier and speaker must also be taken into
account. And, if the field test results
are indicative of the true performance
capabilities of present slereo receivers
and adapters, we must conclude that
receiver development to date has been
inadequate for stereo reception of opti-
mum quality. Tt is therefore to be ex-
pected that good sterco receivers will
be conciderably more costly than mono-
phonic rcceivers, Irrespective of the
system adopted.

32. The closing date, as extended, for
the submission of original comments in
this proceeding was November 8, 1960
with reply comments due Novermber 21,
1960. However, a number of respon-
dents submitted original and rebuttal
comments after the dates indicated, a
few of which were accompanicd by pe-
titions for acceptance of late filing. In-
asinuch as this material hus been of as-
sistance in our deliberations and in
view of the non-adjudicatory nature of
this proceeding, we take official notice
of all comments received through March
1, 1961. The necessity for our acting
on petitions for acceptance of late filing

BROADCAST ENGINEERING



in this proceeding has therefore been
rendered moot.

33. In our recent Report and Order
m Docket No. 18755 (FCC 61-116, re-
leased January 30, 1961) amending the
Rules to permit noncommercial educa-
tional FM broadcast slations to en-
gage 1n specified nonbroadeast activi-
ties on a mulliplex basis, we noted that
“to the extent that (such) licensees
can demonstrale a necd for IFM stereo-
phonic broadeasting, such nced will be
considered by the Commission” in con-
nection with the mmstant proceeding. In
view of the limited response to this is-
sue, we cannot conclude on the existing
record that amendment of the Rules
governing noncommercial educational
FM broadcast stations to provide for
stereoplionic  broadcasting  would  be
warranted at this time. However, in
recognition of the comments filed by
WGBH Educational Foundation, we m-
lend lo institute a separate rule mak-
ing proceeding in the near future to as-
certain whether a requirement for stereo-
phonic broadcasting can be established
by educational IFM interests.

34. The proponents of Systems 1, 4,
and 4\ have, as requested in the Notice
of Proposed Rule Making, submitted
statenients which indicate in substance
that cach is prepared to grant non-ex-
clusive licenses under any one or more
of its patent applications and the patents
issuing thercon to any responsible party
at reasonable royalties for the manu-
facture, use and sale of the apparatus
covered therchby, We {ind these repre-
sentations consistent wilh the patent
policies of the Commission which are de-
signed to obviale any restraint of trade
or monopolistic praclices in matters
coming within ils cognizance.

35. In sunmmary, we find that Systems
2A and 2B must be rejected because of
mferior frequency response and stereo
separalion together with excessive cross-
talk and lugh sterco subchannel noise
characteristics. Svstemn 3, despite mn-
pressive lheoretical advantages, must be
rejected because of its inability to handle
orchestral dynamies in a manner that
will produce an acceptable subjective
stereophonie effect.  Systems 5 and 6
were  willidrawn by their proponents
from further cousiderations. The adop-
tion of national FM stercophonie broad-
cast standards Uherefore reduces lo a
selection of either System 1 or System
+—1+A. With respeet to the technical
criteria  of frequency response and
stereophonic separation these two sys-
tems compare favorably on a theoretical
as well as a practical basis. However,
we find that System 4~4A has the
clearly decisive advantage of being able
to provide stercophonic broadeast sery-
ice wilth negligible effeet on the mono-
phonic listener and that the correlative
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If you are locking for the multiplex receiver that provides
the greatest sensitivity . . . is the most dependable . . . look
to McMartin, the standard of the industry.

Continental's advanced engineering...rigid quality
control . . . special manufacturing techniques assure re-
ceiving equipment that will deliver the finest in souqd
over the greatest distances. What’s more, McMartin
guarantees your satisfaction. Send back any unit that
does nct function properly (at McMartin’s expense) and
it will be repaired or replaced free of charge.

Bob Flanders and McMARTIN Receiver

Says Bcb Flanders, Director of Engineering for WFBM,
Indianapolis, Ind.,” We’re quite satisfied with our McMartin
receivers . . . they have allowed us to expand our
coverage areca.”

CONTINENTAL MANUFACTURING, INC.

1312 California Street e Omaha, Nebr, §
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advanced VHF Translator to date.
Herce's the new VHFE Translator with out- [ rermoNIcs miSSILES & COMMUNICATIONS.
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EMCEFE Translators are the result of long
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ing experts. Now fill in troublesome areas
with the advanced EMCELE VHE Translator.

266 E. Third Street » Mount Vernon, New York
Gentlemen:

__Please rush free planning package
including data sheet, complete
installation check list, coverage
calculation form,
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"'SU PR' ' PROFESSIONAL
BROADCAST RECORDER

Standard rack mount — 197 x 14",

Engincered for broadcast usage.
CROWN Guaranteed Performance

Frequency IPS Flutter Noise
Rasponse Speed & WOW Ratio
+2 db 30 +5 30,000 CPS 15 .06%  58db
+2 db 20 to 22,000 CPS 72 .D09%  55db
+3 db 30 +o 15,000 CPS 3% .18%  S51db

CROWN is proven BEST in
side by side comparison!

CROWN INTERNATIONAL

Division of
INTERNATIONAL RADIO & ELECTRONICS CORP.
ELKHART, INDIANA

Rert or Buy

; ‘fmgge' Orthicon Lenses
from World's Greatest Se ]
choese from 28mm focal length to

60" ... . delivered rigat * Off-The-
She' f- at B & J World s Lens Head-
quarters!

Her2, you'll find the lens you need
for practically ALL T.V. Cameras,
R.CA. (TK—41, TK—118; G. E. Black
and white or color; Cu Mont, etc.!
Rely on the Industry’s Prime Op-
tics-Seurce . . . Piomeers in T.V.
Opfics Since 1936 amd curvently
serving such statioms as WGN,
V/NBQ, ETC.

Our Instrument Shops and “Know-
how'” offer you Special Mouvntings,
Calib~ation and Custom Filtings!
(Also Cine’ & Slide Eqjuipment for
yowr News Dept.!) ’

Write fox New T.V. Optias Catalbog.

BURKE & JAMES, INC.
321 . Wabash, Chicago 4. 11l.
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disadvantage of System 1 is its detri-
mental effeet  on the monephonic
listener™. As staled i the Nolice of
Proposed Rule Making, we feel that
“x %% anv stereophonie system adopted
should be based upon standards capa-
ble of rendering as high a quahty of
service as the art can provide, consis-
tent with economic and other factors
imvolved, without significant degradation
of the service now provided under ex-
isting TN rules”  (emphasis supplied)
We find, therefore, that the public in-
terest would best be served by the adop-
tion of Svstem 4—4A

36. Tt should be observed that System
4—1A, like any multiplex transmission
system, will increase energy  transmis-
sion al the edges of the FAM channel
involved.  Accordingly, for optimum
stereoplionic reception, the bandwidth of
stereophonie receivers must be consid-
crably greater than that of monophonic
receivers.  Stercophonie  receivers  will
thus be inherently more susceptible to
adjacent  channel  interference.  Also
Svstem 4—1A, in common with other
mulliplex systems, will not provide an
FM stercophonie service area which s
co-vxtensive willi the service arca avail-
able to monophonic listeners. Aecording
Iy, acceptable monophonic receplion of
« eiven station will not, per se, msure
aceeptable stereophonic reception.

37. Upon the clfecliveness of the
amendments herein ordered, M broad
cast licensees desiring  lo  undertake
stercophonie broadeasting may, without
further authority from the Commission.
{ransinit. stereophonic programs in ac-
cordance with the teclmical standards
and  notification  procedures  herein
adopled.

38, Authority for the adoption of this
Report and Order and associated rule
amendments is  contained m sections
303 (b). 303 (¢), 03 (e), 303 (), 303 (j).
and 308 (r) of the Communications Aci
of 1934, as amended.

39. It is ordered, This 19th day of
April 1961, that effective June 1, 1961,
the Commission’s rules be amended as
set forth below: and

30. 11 is furthered ordered, That pro-
ceedings under Docket No. 13506 are
hereby terminated.

Released: April 20, 1961,

zpEraL CONMMNUNICATIONS
(CONINISSION,
Bux F. Warwe
Acting Secrelary.
1s\We are also impressed hy the apparent
lower cost of System I-4A, i1s comparative free

dom frotn distortion, and the fact that its use
does not ipso facto displace SCA operation.

158 vstem 1-4A s composite of stereophoni
transiission standards proposed by the Zenitl
Radio Corporation and General Rlectric Cor
sany. respectively, The proponents of the ol her
systemns  wer System 1 Croshy-"Telelronics
Corporation: System 2A, Calbest Flectronics:
Rystem 210 Multiplex Development ' Sys
tem 3, Iclectric and Musical Industries, lL.td.
System 3, General Ilectric Company's alternate
proposal; System 6, Philco Corporation.

Industy News

George Houlroyd Named
Foto-Video Vice-President

Albert J. Bara-
cket, president,
Folo-Video Elec:
tronies, Ine., has
announced the
election of George
F. Houlroyd as
vice - president,
mamifacturing.

From 1949, un-

- til he joined the
of Folo-Video in 1959, 1loul-
rovd served as plant manager for
Boouton Radio Corp., where he ad-
vanced techmiques for the manufac-
ture of clectronic instruments. Dunr-
ing this period he also mstituled
safely procedures thal won recog-
nition for the company through
awards by Liberty Mutual Insnr-
ance Co. and the New Jersey Dept.
of Labor and Indusiry.

staff

Prodelin, Inc., Appoints
General Sales Manager

The appoint-
ment of George
BB. Voorhis, Jr. as
gencral sales
manager has been
announced by
Prodelin, Inc.,
Kearny, N. J,
designer and
manufacturer  of
antennas and
transmission line syslems.

Voorhis was promoted to his new
posilion from lhal of distriet sales
manager for the company in the
New York-New England avea. In his
new post, he will be responsible for
the management and direction of
the corporation’s newly integrated,
nation-wide sales organization,

General Electronic Acquires
Rust Remote Control Line

General Electronie Laboralorices,
Inc., has announced the acquisition
of the complete line of Rust remote
control svstems for hroadeasting
from Rust Industrial Co, Inc, Man
chester, N. H.

The Rust remote conltrol hine will
he added to GEL's current broad-
cast equipnment lines, the T KW and
15 KW EFM hroadeast transmillers
and FM mulliplex systems.

BROADCAST ENGINEERING
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SOLID STATE
VERTICAL INTERVAL
SWITCHER

Designed for the Broadcaster . . . itis

Typical
Control
Panel

clean and simple in construction . . . Modular
mechanical construction provides means of

making up custom system at no premium in cost

Switching frame showing
Plug In Video Switch
Points, Trigger Modules
and Output Distribution
Amplifier

to YOU . . . Also provides way of economically
expanding the system as future growth demands.
Unit has exceptionally fine electrical specs.

Investigate the full advantages of this equipment. Trigger Module

Call or write for complete information:
Diode Matrix

Video Switch
Module

SARKES TARZIAN INC

Broadcast Equipment Division :
- Solid State

.
' j Video Distribution Amplifier
i
Here are some of the major performance

SPECIFICATIONS

DIFFERENTIAL PHASE . . . . . . . s v v v v v v v v v 5% max @ 3.58 mc

Bloomington, Indiana

V/d

DIFFERENTIAL GAIN & . i v v v o o e v e e v v e e e e e e 2% max
PHASE DELAY . . . . ¢ ¢ v v ¢ o o .02 microseconds @ 3.58 (Ref. to 200 kc)

SWITCHING TIME . ., . . ... .. ® e 5 6 @ 1978 Less than .8 microseconds

SISV R VI

ISOLATION (between any 2 channels) . . . . . . . ... .. 60 db @ 3.58 mc
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Advanced design in AM Trans-
mitters — Continental can in-
crease your output up to 10
times in your existing space!
Write for details today.

Continental
ElectnonicAa

MANUFACTURING COMPANY
4212 S. Buckner Blvd. Dallas 27, Texas
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Be sure to obtoin price quota-
tions and engineering gssist-
ance for your complete tower
needs from America’s foremost
tower erection service,

" ROHN SYSTEMS, INC.

6718 W. Plank Road Peoria, IHinois

PACKAGED TRANSISTOR AUDIO
MODULES CIRCUITS

Packaged or unmounted transister audio
modules circuits are available to the broad-
casting and recording industry, according to
Telesound Electronic Associates, 5715 Mec-
Gee, Kansas City, Mo. A complete line of
military type modules is designed for lower
cost of custom installations, additional am-
plifier stages, and stereophonic broadcasting
expansions,

The new series includes microphone pre-
amplifier; tape-transcription pre-amp with
variable equalizer; booster amplifier stage;
line amplifier, and two sizes of dc power
supplies. Each miniature unit exceeds bioad-
cast standards.

DIRECTIONAL ANTENNA GUIDE

Collins Radio Co. Cedar Rapids, lowa, is
offering a booklet describing the factors
which should be considered in planning «a
directional antenna system for AM broad-
casting. The publication may be obtained by
writing Collins at Cedar Rapids.

NEW AMPLIPHASE TRANSMITTER
FOR AM BROADCASTERS

A new 50-kilowatt ampliphase transmitter
for AM broadcasting, featuring all-siliconized
power supplies and other improvements, has
been announced by RCA Broadcast & Tele-
vision Equipment Div., 30 Rockefeller Plaza,
New York 20, N. Y.

The new transmitter, designated type BTA-
50H, supersedes type BTA-50G, developed
by RCA in 1950. While incorporating numer-
ous new features, the model retains the
basic design, floor space requirements and

www americanradiohistorv com

ease of installation of the original transmit-
ter, it is stated.

Use of all-siliconized power supplies is
said to reduce tube costs and to result in
improved reliability for remote control in-
stallations where temperatures are subject
to wide variations. In addition, the power
amplifier and driver of the new transmitter
are equipped with new-type tubes which are
used in an ampliphase circuit to provide
greater peak power capabilities.

RF AND VIDEO PATCHING EQUIPMENT

Trompeter Electronics, 7713 Oakdale Ave.,
Canoga Park, Calif., has introduced a new
line of 52 and 72 ohm coaxial jack strips
and patch cords used for the routing of RF
in receiver and low power transmitter in-
stallations, and the distribution of audio and
video signals in data, computer, telemetry,
communication and TV installations.

The rack mounted panels are usable for
patching in coaxial systems of RG-8, 9, 11,
55, 58, 59, 62, and miniature coaxial cables.
Each jack has a BNC fitting on the back
for easy installation of the original cable
and making any subsequent changes. The
jacks and plugs have large wiping and con-
tact surfaces, and are said to be heavily
gold plated to insure perfect contact in the
worst climatic and salt atmosphere con-
ditions. Panels are available with 12, 20
and 48 jacks.

CBS ELECTRONICS TO MANUFACTURE
REVERBERATION UNIT

A new reverberation unit designed to add
the “concert hall echo effect” to any audio
system or broadcast station has been an-
nounced by CBS Electronics, manufacturing
division of Columbia Broadcasting System,
Inc. A development of CBS laboratories,
Stamford, Conn., the new audio component
will be manufactured by CBS Electronics at
Danvers, Mass.

Incorporating a magnetic driver and two
ceramic transducers, the model 3-1-C rever-
beration unit produces a short delay in the
audio signal by causing it to traverse me-
chanically two unequal lengths of a coiled
spring. A ceramic iransducer at each end
of the spring converts this mechanical wave
motion back to electrical energy again, Dif-
ferential interference between the two re-
flected sound waves caused by driving the
spring off-center produces a pleasing and
natural spatial effect upon the reproduced
signal. The unit requires external amplifiers.

For further information request bulletin
E-438 from CBS Electronics, Information
Services, 100 Endicott St., Danvers, Mass.

BROADCAST ENGINEERING



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

Notice of new rulings pertaining to Part 3, Radio Broadcast
Services: Permission of FM Broadcast Stations to Transmit
Stereophonic Programs on a Multiplex Basis.

1. New § 3.297 is added to read as
1ollows:

§ 3.297 Stereophonic broadcasting.

FM broadcast stations may, without
further authority, transmit stercophonic
programs in accordance with the techni-
cal standards set forth in § 3.322: Pro-
vided, however, That the Commission
and the Engineer in Charge of the radio
district in which the station is located
shall be notified within 10 days from the
installation  of type-accepted stereo-
phonic (ransmission equipment or any
change therein, and: Prouvided further,
That the Commission and the Engimcer
in Charge shall be notified within 10
days from the commencement of sterco-
phonic operation, scheduled hours of
such operation or any change therein.

2. Section 3.310 is amended by add-
ing the following paragraphs:

§ 3.310 Definitions.
* * * * *

(t) Cross-tallk. An undesired signal
occurring in one channel caused by an
electrical signal in another channel.

(u) FM stereophonic broadcast. The
transmission of a stereophonic program
by a single FM broadeast station utiliz-
ing the main channel and a stereophonic
subchannel.

(v) Left (or right) signal. The elec-
trical output of a microphone or com-
bination of microphones placed so as to
convey Lhe intensity, time and location
of sounds originating predominately to
the listener’s left (or right) of the cen-
ter of the performing area.

(w) Left (or right) stereophonic
channel. The left (or right) signal as
electrically reproduced in reception of
M stereophonic broadcasts.

(x) Main channel. The band of fre-
quencies from 50 to 15,000 cycles which
frequency modulate the main carricr.

(v) Pilot subcearrier. A subcarrier
serving as a control signal for use in the
reception of FM stereophonic broad-
casts.

(z) Stereophonic separation. The ra-
tio of the electrical signal caused in the
right (or left) stereophonic channel to
the electrical signal caused in the left
(or right) stereophonic channel by the
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transmission of ounly a righl (or left)
signal.

(aa) Stercophonic subcarrier. A sub-
carrier having a frequency which is the
second harmonic of the pilot subecarrier
frequency and which is employed in I'M
stereophonic broadeasting.

(bb) Stereophonic subchannel. The
band of frequencies from 23 1o 53 kilo-
cycles containing the stereophonic sub-
carrier and 1ls associaled sidebands.

3. Section 3.31% is amended to read
as follows:

§ 3.319 Subsidiary communications multi-
plex operations: engineering standards.

(a) Frequency modulation of SCA
subcarriers shall be used.

(b) The mstanlaneous frequency of
SCA subcarriers shall at all times be
within the range 20 to 75 kilocycles:
Provided, however, Thal when the sta-
tion is engaged in slercophonic broad-
casting pursuant to §3.297, the instan-
taneous frequency of SCA subcarriers
hall at all times be within the range
33 to 75 kilocycles.

(¢) The arithmetic sum of the modu-
lation of the maimn carrier by SCA sub-
carriers shall not exceed 30 percent:
Provided, however, That when the sta
tion i1s engaged in stereophonie hroad-
casting pursvant to §3.297, the arith-
metic sum ol the modulation ol the
main carrler by the SCA subcarriers

shall not exceed 10 percent.

Note: Inasmuch as presently approved
FM modulation monitors have been de-
signed to meet requirements for modula-
tion frequencies of from 50 to 15,000 cycles,
the use of such monitors for reading the
moculation percentages during SCA multi-
plex operation may not be appropriate
since the subcarriers utilized are above
20,000 cycles.

(d) The total modulation of the main
carrier, including SCA subearriers, shall
meet the requirements of §3.268.

(e) Frequency modulation of the main

EDITOR’S NOTE:

For complete details of the deci-
sion  concerning the new Stereo-
phonic Broadcasting by FM Ruadio
Standards, see "FCC Approves FM
Stereophonic Broadcasting,” page 28.

carrier caused by (he SCA subcarrier
operation shall, in the frequency range
50 to 15,000 cycles, be at least 60 db
below 100 percent modulation: Provided.,
however, Thal when the station is en-
gaged in stereophonic broadcasting pur-
stant (o §3.297, frequency modulation
of the main carrier by the SCA subecar-
rier operation shall, in the frequency
range 50 lo 33,000 cycles, be at least 60
db below 100 per cent modulation.

4. New § 3.322 is added to read as
follows:
§ 3.322 Stereophonic transmission

stundards,

a) The modulating signal for the
main channel shall consist of the sum
of the left and right signals.

(b) A pilot subcarrier at 19.000 cycles
plus or minus 2 cycles shall be trans-
nmitted that shall frequency modulate
lhe main carrier belween the limits of
8 and 10 per cent.

¢) The stercophonie subcurrier shall
be the second harmonic of the pilot sub-
carrier and shall eross the time axis with
a positive slope siimultancously with cach
crossing of the time axis by the pilot sub-
carvier.

(d) Amplitude modulation of the
stercophonic subcarrier shall be used.

(e) The stercophonie subearrier shall
be snppressed to a level less than one per-
cenl modulalion of the main carrier

(f) The stercophonic subcarrier shall
be capable of accepting audio frequen-
cies from 50 to 15,000 cycles.

(g) The modulating signal for the
stereophonie subearrier shall be equal to
the difference of the left and right
signals.

(h) The pre-emphasis characteristics
of the slereophonic subchannel shall be
identical witlt those of the main channel
with respect to phase and amplitude at
all frequencies.

(i) The sum of the side bands result-
mg from amplitude modulation of the
stereophonic subearrier shall not cause
a peak deviation of the main carrier in
cxcess of 45 percent of total modulation
(excluding SCA subcarriers) when only
a left (or right) signal cxists; simul.
tancously in the main chaunel, the devi.
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ation when only a left (or right) signal
exists shall not exceed 5 pereent of tolal
modulation (excluding SCA subcarriers) .

(j) Total modulation of the main car-
rier ineluding pilot subcarrier and SCA
subearriers shall meel the requirements
of Section 8.268 with maximumn modula-
tion of the main carrvier by all SCA sub-
sarviers limited to 10 percent.

(k) At the instant when only a posi-
tive left signal is applied, the main chan-
nel modulation shall cause an upward
deviation of the main carrier frequency;
and the stereophonie subearrier and its
sidebands signal shall eross the time axis
simultaneously and in the same diree
tion.

() The ratio of peak main channel
deviation lo peak stercophonic subchan-
nel deviation when only a steady state
left (or right) signal exists shall be
within plus or minus 3.5 percent of umty
for all levels of this signal and all fre-
quencies from 30 to 13,000 cyeles.

m) The phase difference between the
zero points of (he main channel signal
and the stereophonic subcarrier  side-
bands envelope, when only a steady
state left (or right) signal exists, shall
not exceed plus or minus 3 degrees for

audio modulating frequencies from 350
to 15,000 cycles.

Note: If the stereophonic separation be-
tween left and right stereophonic channels
is better than 29.7 decibels at audio modu-
lating frequencies between 50 and 15,000
cveles, it will be assumed that paragraphs
() and (m) of this section have been com-
plied with.

(n) Cross-talk into the main channel
caused by a signal in the stereophonic
subchannel shall be attenuated al least
10 decibels below 90 percent modulation.

0) Cross-talk into the stereophonic
subchannel caused by a signal m the
main channel shall be altenuated at least
10 decibels below 90 percent modulation.

(p) For required transmitter
tormance, all of the requirements of
§8.251 shall apply with the exception
that the maximum modulation to be
emploved is 90 percent (excluding pilot
subcarrier) vather than 100 percent.

(q) For electrical performance stand-
ards of the transmitter and associated
equipment, lhe requirements of §3.317

a) (@), (8), (1), and (5) shall apply
lo the main channel and the
phonic  subchannel alike. exeept  that
where 100 percent modulation is referred
to, this figure shall include the pilot sub-
carrier.

per-

stereo-

Filed April 24, 1961.
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EQUIPMENT FOR SALE

New TV camera tubes—6198 or 5527—
$50.00. Alfred C. Denson WIBYX, P. O.
Box No. 122, Rockville, Conn, 3-61 3t

NEW! 2000MC microwave receivers. 11MC
bandwidth. TV or communications. Includes
power supply and 6 dish. $595! Electro-
sales. 2510 You St., Sacramento, California.

TV VIDEO MONITORS — Metal cabinets,
Rack., Portable Remote Kine, Educational,
Broadcast, starting at $199.00. 550 differ-
ent models, 8” through 24”. Miratel, Inc.
1st St. S. E., and Richardson, New Brighton,
St. Paul 12, Minn. 5-61 tf

BUY, SELL OR TRADE

BUY — SELL — TRADE — Cameras, Lenses,

Telescopes, Amateur Radio Equipment.
Denson Electronics, Box No. 85, Rockville,
Conn. 3-61 3t

Will buy or trade used tape and disc re-
cording equipment — Ampex, Concertone,
Magnecord, Presto. etc. Audio equipment
for sale. Boynton Studio, 10 BE Pennsyl-
vania, Tuckahoe, N. Y. 4-61 6t

INSTRUCTION

1st Phone Exam prep course. Train now
in New York City. This is the successful
course formerly taught for years at other
leading NYC broadcast schools. Proven
Methods. Proven Results. Day and evening
sessions. Announcer Training Studios, 25
West 43rd St., N.Y.C. Oxford 5-9245. 4-61 3t

Profeasional Serwices

PAUL DEAN FORD

Broadcast Engineering Consultant
4341 South 8th Street Wabash 2643
TERRE HAUTE, INDIANA

VIR N. JAMES
Specialty
Directional Antennas
232 S, JASMINE DExter 3-5562

DENVER 22, COLORADO
Member AFCCE

o SYNCHRONOQOUS MAGNETIC FILM
RECORDER/REPRODUCER

*» MAGNETIC TAPE RECORDERS

o NEW-—THE portable MINITYPE syn-
chronous 13 1b., battery operated
magnetic tape recorder for field re-
cording.

THE STANCIL-HOFFMAN CORP.

845 N. Highland, Hollywood 28, Calif.

Dept. B HO 4-7461

Precision Frequency Measurements
AM-FM-TV
COMMERCIAL RADIO
MONITORING CO.

103 S. MARKET ST. LEE'S SUMMIT, MO,
Phone Kansas City, LA. 4-3777

CHARLES E. BRENNAN
(Member AFCCE)
DONALD A, WELLER
Consulting Radio Engineers

Milwaukee 7, Wis,
Humboldt 3-3371

4¢5 E. Lincoln Ave, @
Humboldt 3-3370

S. HIMMELSTEIN & COMPANY
Consulting Engineers
MAGNETIC RECORDING SYSTEMS

3300 West Peterson Ave. IRving 8-9850
CHICAGO 45, ILLINOIS l

|

&

NO. 1

In Cartridge Tape Equipment
SEE THE NEW SPOTMASTER 500
A complete Tape Cartridge Self-cuing,
Record Playback Combo Unit.
For Details or Demonstration, Write

VISUAL ELECTRONICS, corp.

~ w —
&" 366 W. 40th St., New York 18, N.Y,
ENNENEEREENERERENEEEREERE
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...but only the “Twenty, Twenty” cleans up video transmaission distortion

BEFORE AFTER

Photos, talen a few seconds apart, show how the
Model 20/20 cleans up smears, overshoots, ringing
and other waveform defects.

BEFORE AFTER

Waveforn correction is illustrated by before-and-
after photos of an expanded portion of Sine-test
signal, The Model 20/20 can be used with any
desired test signal for pre-broadcast, or on-the-air
correction.

The Model 20/20 Time Domain Corrector is Telechrome’s ingenious appli-
cation of the proven ‘“paired echo” principle to the prcblems of video
transmission and video tape recording. Result: for the first time a practical,
commercially-priced instrument that eliminates overshoots, ringing, smears
and other waveform defects from meonochrome, color, composite and non-
composite signals.

Portable or rack-mounted, the DModel 20/20 can be used anywhere in a
television system. At the terminal end it eliminates difficulties regardless
of where they originate. It is equally effective for pre-broadcast or on-the-
air correction. And Telechrome’'s engineers have made it simple enough
for easy use by anyone after only a brief demonstration. See for yourself
how the Madel 20/20 dramatically cleans up transmission guality, assures
continuous broadcast fidelity for maximum viewer and advertiser appeal.

For « demonstration, contact H. C. Riker, Vice-President, Marketing.

TELECHROME

_—r————
AT THE FRONTIERS OF ELECTRONICS

ELECTRONICS DIVISION

TELECHROME MANUFACTURING CORP., AMITYVILLE, L.I.,, NEW YORK

Division Offices: Lombard, lilinois ® Van Nuys, California ® Dallas, Texas ® Washington, D.C.

WWW.americanradiohistons.com —



Brazil

via
Paraquay

NEW RA 7293-A FIELD-MESH IMAGE ORTHICON
prevents

haghlight “ghost”
and “portholing”

You’ll be amazed at the picture quality you get with the new RCA
7293-A! A unique combination of design features provides a pic-
ture that is essentially free of distortion and free of shading at the
sides and corners of the screen. In addition, the tube effectively sup-
presses objectionable “highlight ghost”’—an effect usually encoun-
tered when a light subject is televised against a dark background.

The 7293 -A offers many design advantages:

ANTI-GHOST DESIGN. “Ghost” (or highlight flare) is prevented when the tube is operated well “above
the knee” in black-and-white cameras.

ANTI-PORTHOLE DESIGN. Tube provides uniform background right to edge and corners of picture!
Suppressor grid in electron gun re-shapes focusing field to produce a blemish-free background.

EXTREME PHOTOSENSITIVITY. Equivalent to film rated ASA 8,000! Only 10 foot-candles of incident
light are required to produce commercially acceptable pictures!

HIGH SIGNAL-TO-NOISE RATIO. Low noise component—another benefit of the suppressor grid.

HIGH RESOLUTION AND CONTRAST. Inherent high resolution and high contrast enhanced by use of
field mesh resulting in razor-sharp transition from black to white and improved corner focus.

HIGH SIGNAL-CURRENT OUTPUT. Due to extremely high photosensitivity and high-gain multiplier.
For full information on the RCA 7293-A—the camera tube that represents a major step forward in
camera pick-up—write Commercial Engineering, RCA Electron Tube Division, Harrison, N. J. For
prompt tube delivery for your station operation, call your RCA Industrial Tube Distributor.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

RCA Electron Tube Division
Harrison, N. J.

wWWW-americanradiohistorv.com



