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ON-LOCATION COMMERCIALS, LIVE STUDIOS, OR
JUST A QUIET EVENING WATCHING A MOVIE.

Now in lead oxide or vidicon format, Cohu’s 1000 series color camera
takes you places you'd like to go at a price you can afford. Available
for live use with or without viewfinder, the same compact camera (35
pounds) can be shifted to a film/slide multiplexer with minimal ef-
fort. Improved precision optics, proven solid-state circuitry and easy
portability combine to give you reliability matched with flexibility.

For all the details on this go-anywhere color camera, contact your
nearest Cohu representative or our TV product line manager in San
Diego.
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Now we've

enhanced
the enhancer!

The new CBS Laboratories’ Mark Il Image Enhancer
—with “crispened comb filter’— delivers spectacular
picture clarity. You have to see it to believe it.

The new Mark Il is the finest yet! It provides truly
effective enhancing of both vertical and horizontal
detail.

A remarkable new CBS Laboratories’ innovation,
“crispened comb filter” separates chrominance
signals from luminance signals — to permit lumi-
nance enhancing without chrominance signal dis-
tortion. No degrading of color quality.

What's more — the exclusive ‘‘crispening’ tech-
nique works like an electronic retoucher . . . elimi-

PROFESSIONAL

nates unwanted noise . . . preserves picture detail
enhancement.

Results? Spectacular! Details are sharper. Colors
are cleaner. Pictures have unbelievable clarity.

Amazingly enough — the Mark |l costs less than
first generation models. Models for all cameras and
NTSC program line.

You have to see it to believe it. Write us for a
demonstration. Or better yet, call us collect:
203-327-2000.

PRODUCTS
% LABORATORIES

Stamford, Connecticut 06905
A Division of Columbia Broadcasting System, Inc.
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DIRECT CURRENT
FROM D. C.

September, 1969
By Howard T. Head

New EBS Signalling System Being Tested

The National Industry Advisory Committee (NIAC) is conducting tests for
the FCC of a new two-tone emergency signalling system. Tests have already
begun on several radio stations and will be extended soon to include a
number of participating television stations.

The new signalling system is intended to turn on suitably designed radio

and television receivers automatically upon the transmission of an emer-

gency alerting signal. Several hundred receivers were specially designed
for the tests, but if the system is ultimately adopted, receiver manufac-
turers will be free to provide their own designs of receivers responding

to the alterting signal.

Early Action Expected on
New AM Treaty with Mexico

The US Senate has ratified the new treaty with Mexico governing the use of
the standard broadcast band. Word has been received that the treaty is
expected to be taken up by the Mexican legislature for ratification this
September, earlier than originally anticipated.

The new treaty provides for a number of changes affecting stations in the
U.S. Of particular interest are provisions for power increases, both day-
time and nighttime, for 250-watt Class IV stations on the local channels
near the Mexican Border, and provisions which would permit pre-sunrise op-
eration beginning at 6 A.M. local time for some 200 daytime-only stations
operating on Mexican clear channels.

Changes Proposed in Method For
AM Indirect Power Measurements

The FCC has proposed a number of changes in the Rules governing the de-
termination of the power of standard broadcast stations. Of principal in-
terest is the determination of power by the so-called "indirect" method,
ordinarily used when, for any reason, power cannot be accurately de-
termined by the "direct" method (W=I'R).

Under the present Rules, power determination by the indirect method is es-
tablished by applying a fixed efficiency factor (specified for each class
of final amplifier) to the D.C. input to the final amplifier. The proposed
new Rules recognize the fact that these efficiency factors, established
some thirty years ago, are often not applicable to modern transmitters.

(Continued on page 6)
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mission

accomplished

obiective

... to develop a high quality Audio Console with extra-
ordinary operational flexibility and versatility, required

to accommodate a wide variety of studio and mobile programming needs. All signal switching and

level changes to be accomplished by means of DC remote control.

achievement

... the Ward AC-650, a compact Dual Channel Audio
Console, The original objectives were realized by em-
ploying advanced engineering concepts and the utili-
zation of the highest quality components and controls.
Here are a few of the features that have made the
Ward AC-650 so popular with station engineers and
studio personnel . .. e Provides 24 inputs selectable
to 12 mixing channels « Any mixer may be fed to any
one, or all, mixing busses simultaneously, retaining
high cross talk isolation between busses e Output
obtained from sub-masters at line level, thereby

providing 4 channel output if required e Ideal for
AM-FM-Video ¢« Momentary contact illuminated push-
buttons engraved to customer preference ¢ Employs
silicon transistors throughout e All inputs High or Low
level o Plug-in audio amplifiers have individual power
supplies operated from low voltage ... ¢ Slider type
level controls e Three 10 watt monitoring amplifiers
supplied.

Write or call for full details of this remarkable Audio
Console system.
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Under the proposed new technique, an efficiency factor would be determined
for each individual transmitter, based either on past operating experience
or, in the case of new transmitters, on the manufacturer's stated effi-
ciency for each transmitter type.

Pre-sunrise Rules Adopted for Clear Channels

The Commission has adopted new Rules governing the pre-sunrise operation
of daytime-only stations on the US Class 1-A clear channels. The previous
pre-sunrise Rules were applicable only to the regional channels, the 1-B
clear channels and the Canadian 1-A channels.

The practical effect of the new Rules is to permit pre-sunrise operation
only in those instances where the daytime-only station is located to the
west of the dominant Class 1-A station on the channel. In those cases,
the station will be permitted to commence operation with 500 watts power
at the time of sunrise at the dominant station, but no earlier than 6 A.M.
local time.

AM Audio Proof of Performance Requirements Modified

The FCC has made minor changes in the Rules governing audio proofs of per-
formance for AM stations. Carrier and hum noise are now to be measured
against a reference level established with a 400 Hz tone. Audio frequency
response is now required to be measured to a lower level of only 50 Hz
compared with a previous requirement for measurement down to 30 Hz.

House to Vote on $35 Million Broadcast Bill

A bill authorizing $15 million for educational broadcasting facilities for
each of three years commencing in 1971 and $20 million for the Corporation
for Public Broadcasting for 1970 has been reported out of the House Inter-
state and Foreign Commerce Committee. The legislation now moves to the
full House for a vote which is expected after the summer recess for Labor
Day.

If the House passes the legislation, a House-Senate Conference will need
to consider only facilities funds since the Senate has already passed the
$20 million CPB authorization. The Senate-passed bill made no specific
dollar recommendations for facilities.

Short Circuits

The FCC continues to waive the FM rules to permit the use of desirable
transmitter sites at short spacings; numberous new FM assignments are also
being made, but the Commission continues to adhere to the mileage separa-
tion requirements in making the new assignments . . . The US Court of Ap-
peals has upheld the Commission's "suburban" requirements, intended to
prevent suburban AM stations from delivering signals in excess of 5 mv/m
to nearby larger cities . . . The FCC has reached agreement with mail or-
der dealers in receivers to discontinue the sale of SCA receivers to the
general public.

Howard T. Head
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HELIAX g
ELLIPTICAL W
WAVEGUIDE §

twelve
ymws

0
beat
the
clock...

by eliminating planning and installation
complications of rigid waveguide . . .

Yes, we have twelve sizes of
HELIAX® elliptical waveguide for the
microwave spectrum: 10 in stock, 2 more
soon. Coverage from 1.7 to 156.2 GHz.
‘ Andrew’s unique corrugated con-
struction makes the difference.

Makes HELIAX copper
->= waveguide stronger,
il ) nmore flexible. Long

szl continuous lengths

are easily fitted to your layout. You save time
and money all down the line. Wouldn't you like
to know more? Communicate with Andrew.

Y ANDREW

4

CONTACT THE NEAREST ANDREW OFFICE OR ANDREW_CORPORATION, 10500 W, 153rd STREET, ORLAND PARK, ILLINOIS 60462
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In the Beginning...

Dear Editor:

As this is the fortieth anniversary
of the opening of the first coast-to-
coast radio network of the forty-
three stations of the Columbia
Broadcasting System, I thought per-
haps you and your readers would
be interested in some of the high-
lights of the event.

The equipment was different then
—large, bulky and extremely heavy.
Can you imagine using storage bat-
teries to heat the filaments of the
amplifier tubes and getting 250 volts
of plate battery from a string of
Edison cells! We got pure DC, but
we had to charge the batteries every
night to get it.

Early in 1927, I was asked by
A. H. Grebe to build and install
the master control and studio equip-
ment for his new radio station,
WABC in New York. This also in-
volved installing a “new” Western
Electric 50 KW water-cooled trans-

mitter which completely filled the
main room of the building. A water
circulating system was used to cool
the 50 KW tubes to keep them from
burning up and the water from the
tubes was hot enough to heat the
radiators that warmed the building.

At this time, all radio programs
were live—live bands, live artists
and live audiences. The first live
boo-boo to go out over the air
happened the night of the inaugral
and went this way: William S. Paley,
President of the Columbia Broad-
casting Company had just com-
pleted his address and, as 1 was
sitting at the master control, I
switched to Philadelphia, Pa. for a
church broadcast which was part of
the ceremonies. The speaker was
the Rev. Dr. Barnhouse and his
opening words were to have been,
“Through Our Lord, (pause) Jesus
Christ,” (pause) and then he would
go into his sermon.

William S. Paley, President of the Columbia Broadcasting System, makes the con-
tact on the control board that hooked up a regular network of forty-three stations for
the first time. W. T. Abbott, chief engineer of WABC, is shown at the controls.

8

The announcer made the intro-
duction and then said, “The next
voice you hear will be that of Dr.
Barnhouse.” Then he switched from
his mike to the one at the pulpit.
Dr. Barnhouse, however, started be-
fore he had completed the switch
and we lost the first two words. As
he put plenty of emphasis on the
last two words, you can imagine the
effect it had as it came over the
monitor speakers in the control
room and the reception room where
a large gathering was listening.

Back in 1927-28, before he be-
came famous, Rudy Vallee and his
orchestra broadcast once or twice
a week locally over WABC with no
sponsor and no commercials. We
had installed a remote line from the
bandstand in the Heigh-ho Club to
our studios, with a microphone for
broadcasts.

Many an afternoon, Rudy would
call me over the PL. and the con-
versation would go like this: “Say
Warren, we’re down here rehears-
ing for a couple of hours this after-
noon, have ya got a spot open so
we could get on the air?” Then I'd
check my schedule and if there was
a free spot, we got Rudy Vallee’s
music for free and neither Rudy or
the club had to pay for the air time.

Another great I enjoyed working
with when he first started was Ted
Husing. I went with him to the
Polo Grounds for his first baseball
broadcast. We didn’t have a broad-
cast booth, but sat out in the open
in the grandstand. He worked the
microphone and I handled the
equipment.

The old programs such as Cap-
tain Henry, The Majestic Hour
Around the Samovar, with David
Ross reading poetry and Main Street
Sketches were great programs, but
they’re gone because there were no
acetate discs, ET’s or tapes to pre-
serve them. In the 1930’s when a
few engineers, including myself, be-
gan working with acetate disc re-
cording, we often wondered how
long the discs would keep before
deteriorating. Many that I recorded
over 30 years ago are as good as
the day I cut them. I have donated
many copies of my discs to the
archives of colleges and institutions
and eventually I will turn over my
entire library to the Pacific Pionecr
Broadcasters.

Warren T. Abbott
San Diego, California
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Construction Costs For
Silicon Rectifier Stacks

Dear Editor:

In reference to my article “Roll
Your Own Silicon Rectifier Stacks”
which appeared in the July issue of
your magazine, there have been
some queries regarding the actual
cost of constructing the units.

The square units used in the RCA
transmitter cost $127.40 each when
constructed in June 1965. The
round configuration used in the G.
E. transmitter cost $154.60 each.
The higher cost resulted in part
from the inevitable rise in prices
between June 1965 and February
1967 when the G. E. units were
assembled, but was mainly due to
the stud-mounted rectifier units
which are more expensive than the
press-mount type. Incidentally, the
correct type number of the West-
inghouse stud-mounted units is 1N 1-
206, not 1N126 as appeared in the
article.

The physical configuration of the
units had little, if any effect on the
cost, but was dictated mainly by the
space available. The larger square
type was fine in the roomy interior
of the RCA transmitter, but would
not fit in the restricted space avail-
able in the G.E. transmitter. The
final design evolved from several
bull sessions among members of the
WCKY engineering staff, and the
resulting unit is almost exactly the
same height and diameter of the
857-B tube it replaces. Wider lati-
tude in the physical proportions of
the units is possible if they are not
to be made as direct “plug-in” re-
placements. However, where a di-
rect replacement is desired, the phy-
sical configuration is rather rigidly
controlled by the size and shape of
the tube being replaced.

James F. Ranney
WCKY
Ft. Mitchell, Ky.

Moving?
Send Your Change
Of Address To:

Broadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64105
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sound so real
your
listeners
will think
they're
there

AEL’s New FM
SOLID STATE EXCITERS and
SOLID STATE STEREO GENERATORS

Update your broadcasting with AEL solid state technology and the
SOUND that's HERE AND NOW.

AEL’s new FM Solid State Exciters are built into every AEL FM
transmitter. Features: flat response, extremely low audio harmonic
distortion, only two printed circuit boards.

Our new FM Solid State Stereo Generators are optional. Your choice
of the choicest.

Remember, our business is sound. Yours, too.

e — 7
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Modei 2203
Stereo Generator

fldelity
capability

Model 2202
FM Exciter

A _MERICAN ERILECTRONIC LiABORATORIES, INC.
P.0. Box 552 * Lansdale, Pa. 19446 + (215) 822-2929 * TWX: 510-661-4976 * Cable: AMERLAB
Circle Number 25 on Reader Reply Card 843
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JEM Conference Theme: Survival in the 70’s

“The Engineering Manager: Sur-
vival in the Seventies” will be the
theme of the 17th annual Joint En-
gineering Management Conference
Oct. 8-10 in Montreal, Quebec. The
session themes for the four-day con-
ference have been announced by
James G. Ripley, chairman of the
General Conference Committee.

The theme of the morning ses-
sion, Oct. 9, will be “Challenges of
the Changing Environment.” The
speeches will cover the engineer’s
responsibility in the social and po-
litical spheres, trends in unionism
in engineering, the influence of gov-
ernment on engineering standards
and professionalism in engineering.

The principal speaker at the
Thursday luncheon will be J. P.
Gignac, Commissioner of Hydro
Quebec and President of SIDBEC.
The afternoon speeches will deal
with computers and the future, cre-
ative distribution of technical infor-
mation and the transference of tech-
nology from the laboratory to the
market. The theme of this second
session is “Challenges of Exploding
Technology”.

Session III, Oct. 10, will explore
the “Challenges of Emerging Indi-
vidualism” with speeches on engi-
neering education, the development
of managers from engineers and the

FCC Amendments

Two sections of the FCC rules
have been amended in order to clar-
ifly the rules and remove inconsis-
tencies.

Section 73.40(a)(6) and 73.47(a)
(4) were amended to require that
the reference level against which
hum and extraneous noise in stand-
ard broadcast transmitters is mea-
sured be established with a sinusoi-
dal tone of 400 cycles per second.

Section 73.47 has been amended
to require that audio frequency re-
sponse be measured over the range
of 50-7500 cycles per second instead
of 30-7500 cycles per second.

10

utilization and motivation of tech-
nical personnel. Congressman An-
derson of the Joint Committee on
Atomic Energy will highlight the
list of luncheon speakers.

The two-day conference will end
with the theme, “Restructuring the
the Seventies”. Topics under dis-
cussion will include a new philos-
ophy for engineering managers, the
manager's responsibility in the areas
of unemployment and social unrest
and a universal approach to com-
plex systems designs.

The conference will have partici-
pants from nine engineering soci-
eties in the United States and Can-
ada.

The IEEE, a participant in the
Joint Engineering Management Con-
ference, will be sponsoring a sym-
posium on nuclear science in San
Francisco, Oct. 29-31. The sym-
posium is planned as a broad spec-
trum professional workshop for en-
gineers and scientists.

Papers will be presented at the
meeting by physicists and electronic
specialists, doctors of medicine and
computer designers. It is expected
that the exchange of information
between these engineers and scien-
tists of diverse backgrounds will
provide a unique contribution to
nuclear development.

During Apollo 11, live television pictures of the moon were picked up through a
36-inch reflector telescope at Fernbank Science Center, Atlanta, Ga. using a small
Norelco black-and-white TV camera (indicated by the arrow). Standing, center, is
Fernbank astronomer Dr. Paul Knappenberger and to his left, Ralph Buice, acting
director of the Chattanooga Satellite Tracking Station. Seated is Charles Irvin, sys-
tems specialist of Philips Broadcast Equipment Corp. WSB-TV in Atlanta handled
the transmission of interviews and moon transmissions from the observatory for NBC.

BROADCAST ENGINEERING



Look what our customers say
about the live sound
of Gates automation systems...

“We’re in the ‘numbers’
now that we have
consistent programming
quality with our Gates
automated system. The
numbers help to make
our P&L black instead
of red.” Roger Larson,
KARM-FM, Fresno,
California

“Our Gates automation
system sounds as live as
‘live.” The only difference
is we do our production
before we go on the air
—and do it in a lot less
time.” Bill Fleckenstein,
WRED-FM, Youngstown,
Ohio

“My best announcers are
heard seven days a week!
This makes quite an
impression on our
sponsors who take time
to really listen to radio
on the weekends.” Paul
Marion, WBT-FM,
Charlotte, N.C.

“We can really maintain
the quality ‘on-air’ sound
with our Gates
automation equipment.
We use only our best
= people on automation.”
| Phil Sheridan, WNCI
~ | Columbus, Ohio
(.";

The soundest sound in automation is the living-sound of Gates. And we
have the customers to prove it! For more information about “live” auto-
mation, call us at (309) 829-7006, or write Gates, Automatic Tape Control
Division, 1107 Croxton Avenue, Bloomington, Illinois 61702.

GATES

AUTOMATIC TAPE CONTROL DIVISION
Circle Number 8 on Reader Reply Card
September, 1949 b
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YOU

ONLY
NEED
THIS
MUCH
PANEL
SPAGE
FOR

TECH
LAB’S
NEW 17
VERTICAL
ATTENUATOR

{actual size)

Here's the smallest vertical attenuator
made in the U.S.A. . . . another first
from Tech Labs, pioneers in vertical at-
tenuators since 1937.

It uses little panel space . ..only 1”
wide x 6" long. It provides quick change
of levels on multiple mixers and assures
long, noise-free life. Units are available
in 20 or 30 steps with balanced or un-
balanced ladder or “T”, or potentiom-
eter circuits. Standard Db per step is
1.5, others on order. Impedance ranges
are 30 to 600 ohms on ladders or “T's"
and up to 1 megohm on pots.

Don't wait, send for complete data today!
Need Video or Audio Rotary Attenuators?

All Tech rotary
attenuators are
precision made
for extended
noise-free service.
Many standard
designs available
and specials
made to your
specs. Send for =
literature today. 3

TECH LABORATORIES, INC.

Bergen & Edsall Bivds., Palisades Park, N.J. 07650
\Tel: 201-—-944-2221 « TWX: 510—230-97y
Circle Number 9 on Reader Reply Card
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Engineers and Broadcasters Slate
National and State-wide Conferences

The 1969 IEEE Symposium on
Adaptive Processes will be held at
Pennsylvania State University, State
College, Pa. November 17-19, 1969.
Papers will be presented on various
aspects of adaptive and related pro-
cesses such as feature extraction
and interaction in pattern recogni-
tion, identification and estimation,
automata models and search and
optimization techniques. Applica-
tions involving adaptive techniques
will be presented in such areas as
resign, pursuit trajectory optimiza-
tion, and digital devices. Special
sessions will include invited pre-
sentations on current topics of in-
terest in pattern recognition and
adaptive and learning control.

OAB Conference

Representative Edith Green
(Dem., Oregon) will be the featured
speaker at the luncheon held during
the 28th Annual Fall Conference of
the Oregon Association of Broad-
casters. The two-day session will be
held Thursday and Friday, October
23 and 24 at the Sheraton Motor
Inn, Portland, Oregon.

Other features of the fall meeting,
which will draw more than 100
broadcasters from throughout the
state, will include a Sales Manage-
ment Clinic on Thursday afternoon,
and election of officers the follow-
ing day.

During the plenary sessions on
Friday, four speakers will discuss
programming and other topics of
interest to radio and television sta-
tion owners and managers. Display
space with exhibits will be arranged
adjacent to the meeting area.

The conference will close with a
banquet Friday evening.

Armed Forces Conference

Preparations are under way for
the Second Annual Armed Forces
Audio-Visual Communications Con-
ference to be hosted this year by
the Department of the Army at the
Sheraton-Park Hotel in Washington,
D.C., November 3-7, 1969,

The meeting will cover topics in
applied audio-visual communica-

tions, including discussions and ex-
hibits of still and motion picture
photography, television, instrumen-
tation, audio-visual research and de-
velopment, media management and
utilization, and career opportunities
in the audio-visual fields. The latest
developments in audio-visual equip-
ment will also be on display.

Representatives from the Depart-
ment of Defense and the communi-
cations industry will be on hand to
examine the latest state-of-the-art in
the meetings and seminars. The An-
nual Audio-Visual, Pictorial, Tele-
vision and Communications Equip-
ment Symposium will be held at the
Sheraton-Park Hotel, November 3-
5, 1969, in conjunction with the
conference.

NAEB ‘Task Force’
Chairman Appointed

Dr. Roger Penn, former manager
of WAMU Washington, D.C., has
joined the staff of the National As-
sociation of Educational Broadcast-
ers on a three-month assignment as
chairman of a special Task Force
on Professional Development Needs.
The purpose of the task force is to
establish guidelines that will iden-
tify priorities for professional de-
velopment in all important aspects
of educational and public broad-
casting,

The study, funded by the Cor-
poration for Public Broadcasting,
will pinpoint current deficiencies in
the field, identify programs which
are currently underway to relieve
them and make recommendations
for additional programs which will
assist the CPB and NAEB in for-
mulating new policies for profes-
sional development in educational
broadcasting.

(Industry News Cont. page 77.)
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all solid state TELEVISION MICROWAVE RELAY LINKS
for high quality color and monochrome TV systems

Use as rack mounted STL
or Remote TV Pick-up
or for Intercity Relay

B Meets EIA, CCIR,
and FCC standards

®m Available in all
FCC authorized bands

B High fidelity color

Ferrite isolator

i Al Solid State RF Module

T Key lock switch

Removable power supply module
» Plug in pre/de-emphasis

i = Plug in printed cards

e :
- 2
b o8 I
a

o, 3 = Optional audio subcarriers

_-—

RECEIVER

RHG, a leading supplier of military TV relay -
links, now offers Series MRS to the broadcast ' =
industry. Transmitters and receivers, with ad- ‘
vanced field proven designs provide solid state
reliability, no warmup, and low power drain.

To improve your color transmission quality
and to insure trouble free operation specify
RHG equipment fully described in Bulletin 69C.
Call for “no obligation’ demonstration.

Y

94 MILBAR BOULEVARD
D:D@ RHG ELECTRONICS LABORATORY, INC. | FARMINGDALE, LONG ISLAND

NEW YORK 11735 (516) 694-3100
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BELDEN...new ideas for'moving electrical energy
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savvy is straight dollars and cents

There are two ways to sell wire and
cable. Item by item without regard for
the collective effect on economy and
operation. And the Belden way: By ex-
ploring the requirements of the entire
electrical system to determine what
package of wire and cable will give the
best overall value for the dollar. We
make every type of wire and cable used
in broadcasting . . . and are continually
introducing new cable and wire innova-
tions. Our Wire Systems Specialists
often can suggest new types of cables
that do a better job . . . or last longer
. . . or give added value. Or provide a

more economical put-up*. What better
dollars and cents reason could there be
to talk to the people who make all kinds
of wire for all kinds of systems? Belden
Corporation, P.O. Box 5070-A, Chicago,
Illinois 60680. Ask for our catalog, and
the reprint article, "‘Key Questions
and Answers on Specifying Electronic
Cable.”’

*For example: You can get Belden
cables in a one-piece put-up. No extra
splice due to the usual two-piece put-
up. So: less installation time . . . less
chance for trouble. a8
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By Harry Etkin

Publishers Support CATV

Newspaper publishers from across
the country have united against re-
strictions on CATV and proposals
which would prevent CATV/news-
paper cross-ownership and have
formed the Newspaper Committee
for Cablevision. The organizations
two basic objectives are:

1. To free cablevision from un-
due restrictions and to allow it to
achieve its great potential as part of
the overall communications struc-
ture of the nation.

2. To prevent class discrimina-
tion against newspapers, or others,
from owning cablevision systems in
their home markets merely because
they are newspaper publishers.

The committee has asked that
ownership franchises be granted on

individual merits because they feel
it would not be in the public interest
to have Federal Rules barring pub-
lishers, or any other citizen, from
operating cablevision in their home
towns, as the Justice Department has
recommended. The organization
feels that local governments can
best evaluate the public record of
local CATV franchises.

Commenting on CATV’s poten-
tial, it was stated that: “The policies
that are evolved now by the Con-
gress and by the government agen-
cies, will either encourage that de-
velopment or impede it. We believe
the growth of cablevision should be
encouraged, and we intend to try
to help evolve the kind of public
policy that will achieve this end.”

Manhattan

Manhattan Cable TV Services has
become the nation’s first cable tele-
vision system to install professional
broadcast equipment for originating
motion pictures and other film pro-
grams in full color.

When the $80,000 system begins
operation, Manhattan Cable view-
ers will see film programs equivalent
in color picture quality with those
that the cable now relays from all
of New York’s TV stations, accord-
ing to John MacPherson, General
Manager.

One of the nation’s largest TV-
by-wire systems, Manhattan Cable
provides 24-hour program service
over Channel 6, unassigned for
broadcasting in New York, and
reaches several thousand households

16

FCC Extends CATV
Comment Filing Date

The FCC has announced by Re-
port 140.5214 that the time for fil-
ing comments and reply comments
on various portions of the CATV
rule making proceeding (Docket
18397) has been extended by the
Federal Communications Commis-
sion. Requests for the extension
were made by the Association of
Maximum Service Telecasters, The
American Civil Liberties Union and
a number of individual firms.

In his review before the Subcom-
mittee on Communications of the
FCC’s recent actions in the CATV
field, Chairman Rosel Hyde called
CATV “one of the most important
issues in the communications area.”

Referring to the proposals in the
rule making proceeding requiring
systems in major markets to obtain
retransmission consent before they
can import distant signals and copy-
right, Chairman Hyde said it was
“a logical consequence of our goal
to eliminate unfair competition
which otherwise would be present.
To do this, it would appear that the
UHF station and the large scale
CATYV operation should both deal
fairly and openly to obtain the right
to present the TV product.”

plus approximately 40,000 hotel
rooms. Its franchise covers all of
Manhattan Island south from a
West 79th St. and East 86th St.
boundary.

MacPherson said the cable would
carry film features, news film and
interviews photographed at remote
locations—all in color—when the
RCA originating system is in regu-
lar use.

During the winter and early
spring months, Manhattan Cable
provided viewers with “live” black-
and-white coverage of college and
professional basketball games and
pro hockey, among other events.
These originations were in addition
to its off-air pickup and relay of
programs, mostly in color, from the

Cable to Originate Color Programs

11 New York area stations.

The RCA originating system cen-
ters on a four-tube TK-27 color
film camera. Motion picture and
slide projectors and an optical mul-
tiplexer complete the system.

The four-tube camera design by
RCA employs in addition to the
three pickup tubes normally used
for red, green and blue—a separate
tube for monochrome. This aids
sharpness and detail when signals
from the four tubes are combined
to form a complete color picture.

For headlines, stock ticker quota-
tions, scores and similar material, a
cable system is used which converts
typed information and symbols into
a TV signal without the use of a
camera. The system was widely used
in reporting election returns.

BROADCAST ENGINEERING



CATV New Product
Report Grows After
Cable Convention

With cable prospects looking bet-
ter, the list of new products is grow-
ing. In an cffort to keep up with
this growth, we are starting CATV
new products here and continuing
them on page 56.

New all-weather TV drops have
been introduced by Comm Scope.
The drops are available in conven-
tional, dual and dual IM construc-
tions. The center is a .032 copper-
covered conductor with 30% con-
ductivity. The drops are available
with expanded polyethylene dielec-
tric for acrial constructions or solid
natural polyethylene diclectric for
direct burial constructions.

The inner shield of aluminum-
mylar laminate is longitudinally ap-
plied with overlap and a Water-Bloc
compound between the inner and
outer shields. The outer shicld is of
helically wrapped corrugated alumi-
num-mylar in either black or beige
polyvinyl chloride for aerial con-
struction or polyethylene for direct
burial constructions.
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Program Switcher

The Essex Model 1619 Auto-
matic Program Switcher, which car-
ries a two-ycar guarantce on all
parts used under normal conditions,
is now available from Eessex Inter-
national, Inc., Controls Division.

The CATV program switcher
consists of a time base (1619A) and
two program boards (1619B &
1619C). A 1619B is used for the
first channel requiring non-duplica-
tion protection, and each succeeding
chanel (up to 6) is handled with the
1619C. When the channel protection
requirements are seven channels or
more, a power base is easily added.

The program board is designed to
provide switching information at V2-
hour intervals for an 18-hour pro-
gram day, covering a seven-day pe-
riod. The 1619A time base, which
provides the basic timing mechanism
required by the program board, util-
izes a precise cycle timer. Set for
operation at 117 V, 60 cps., this is
the timckeeping unit which NASA
has used as a timer aboard all
manned space satellites.

September, 1969

NAB Directors Adopt
Resolution On CATV

The Board of Directors of NAB
has adopted the following resolu-
tion:

A. Free broadcasting and CATV
arc necessarily related because of
the dependence of CATV on the
use of free broadcast signals so as
to best serve the public.

B. Federal regulation of the two
industrics should recognize this re-
lationship and seck to harmonize
the public’s interest in the orderly
development of the primary, free,
local and area broadcast service and
in the legitimate development of the
important but supplementary CATV

service.

C. A negotiated settlement of
cxisting differences involving all
partics of intcrest, including free
broadcasting, CATV, and copyright,
would, if consistent with the public
interest, provide a useful guide for
Congressional action,

D. The staff of the NAB has
participated in discussions with staff
representatives of NCTA and these
discussions have resulted in a list
of specific proposals delincating
some of the important aspects of
the relationship between free broad-
casting and CATV.

The unit will operate continuously
for approximatcly onec month on
standby power from readily avail-
able 9-volt transistor batteries. The
timing accuracy is the same durine
standby power periods as during 117
V opcration: therefore, immediate
return to the split-second, pre-set
sequence is insured when 117 V
power is restored.
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TV Camera

An ultrahigh-resolution television
camera, capable of a 2,048 line 30
Hz frame rate has been developed
by General Electric’s Elcctronics
Laboratory. This new era has a
bandwidth exceeding 40 MHz.

A 1%-inch focus projection and
scanning (FPS) vidicon tube, used
in this camera system, employs mag-
netic focus and clectrostatic deflec-
tion. This focus and deflection com-
bination is superimposed in the
same volume, rather than in a sc-
quential fashion.

In applications requiring higher-
resolution performance at flicker-
free scan rates with a change to an
amplifier bandwidth in excess of 80
MHz, the 1%4-in FPS camera sys-
tem will operate with equal horizon-
tal and vertical resolution on the
order of 1600 TV lines.

Circle Number 67 on Reader Reply Card

TV Camera System
Philips Broadcast Equipme nt
Corp. has announced a new multi-
purpose TV camera system which

accommodates the new one-inch
Plumbicon pick-up tube..This sys-
tem has been designed specifically
for universal applications in educa-
tion, broadcasting, science and in-
dustry. When combined with a 6Y2-
inch clectronic viewfinder, a Pan/-
Tilt unit and zoom lens, the multi-
purpose system also scrves as a low-
cost studio camera chain, the hcart
of local-origination operations for
the CATV operator.

Options in the system include a
choice of Plumicon or vidicon cam-
cra heads, and ecither l-inch or
30mm diameter pick-up tubes for
cither. This flexibility permits sc-
lection of an optimum sensor for
cach portion of a multi-camera sys-
tem television system while retain-
ing a single choice for the control
unit. The control units are avail-
able in cabinet or rack-mounted
models.

The Philips multi-purpose system
operates from a 100, 117, 220 or
234 volt power source. Modular
plug-in techniques are combined
with the latest circuit developments.

One set of available parameters
include switchable operation at 525-
line/60-field and 625-line/50-field
or the system may be obtained to
operate at 735-line/60-field and
875-line/50-field.

The camera chain is equipped
with an intercom system between
the camera and the control unit. An
additional connection is available
at the rear of the CU for interface
with a switcher/fader if required.

Circle Number 68 on Reader Reply Card
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Looking Inside Non-Commercial Broadcashng

By Mike Smith

One of the grey areas where tech-
nical and operational responsibil-
ities frequently overlap is that of
video tape labeling. The tape pro-
gram label necessarily bears infor-
mation which contains both engi-
neering and program data. Engi-
neers have had such problems with
inadequate program labeling that
the Society of Motion Picture and
Television Engineers has adopted
RP-26, “Label Specifications for 2-
in. Quadruplex Video Magnetic
Tape Recordings.”

RP-26 specifies that a label
should be affixed to both tape reel
and storage container and that it
should contain the following infor-
mation:

1. Name of company or studio

2. Name of program or commer-

cial

3. Number of program or com-

mercial

4. Modulation practice—high

band or low band

5. Color or black and white

6. Original or copy

Best Label Size

Selecting a label size is the first
problem. A label should be large
enough to contain all of the infor-
mation specified by RP-26, and
more. But it must be small enough
to fit on most reels of tape be-
tween the air holes. If the reel label
and the container label are two dif-
ferent sizes, the printer will look at
them as two different jobs. But, if
both labels are the same size, and
contain the same copy, the printer
see only one large job, and the unit
cost per label will be lower. Addi-
tionally, if the reel label and con-
tainer label are identical in size,
and made of the right kind of paper,
carbon paper can be used to make
both labels with one effort at the
typewriter. Therefore, it is logical
to shoot for one label which will
fit both shipping container and reel.

18

Figure 1 is a full size reproduc-
tion of a label with nearly ideal
dimensions. It measures 2”7 by 5”,
and can be cut from stock paper
sizes without an expensive waste
of unusuable gutter. Dimension A in
Fig. 1 (5") will fit on video tape
reels currently supplied by Mem-
orex, 3-M and Ampex which are
8” or more in diameter. By care-
fully designing the layout of the
label so that all of the essential in-
formation is kept within dimension
B (2 9/16"), the logo and address
can be snipped off to leave a label
which will fit most of the smaller
spot reels as well. The address por-
tion can then be placed in another

portion of the reel surface, and the
logo can be discarded. The full label
can be applied to the case without
modification.

A second problem area involves
selection of paper stock. Hard fin-
ish or glossy paper stock looks nice,
but will not absorb ink or typewriter
impression well. When the essential
information is smeared and illegible,
it is useless. A porous or woven
paper is desirable. If the labels are
exposed to rough handling in ship-
ment, they should be made from a
tough, fibrous paper such as Avery
Tigerhide.® Selection of adhesive to
make the label stick to the reel and
container is also important. Water
activated gum labels will not ad-
here to metal reels and plastic con-
tainers. It may seem ridiculous to
even mention the possibilty, but this
error has been made. Non-perma-
nent adhesives on pressure sensitive’
labels are not desirable. After a few
days, most labels of this type are
just as difficult to remove as those
with permanent adhesives. After a
longer period of time, this type of
label tends to curl at the edges,

LOGO

INFO.

PROGRAM

——ADDRESS——

Fig. 1

BROADCAST ENGINEERING



especially when they are on another
paper or a fiber surface. This curl
exposes a tacky underside and looks
bad. A good permanent adhesive
label is the best bet.

Use of colored paper stock with
the same printed information can be
a tool for immediately flaging a
master recording. A whole color
coding system can be developed for
special categories of tapes at a slight
increase in printing cost, since the
same printing plates can be used.

Labels printed in sheets like those
shown in Figure 2 make for more
efficient production in the type-
writer. Performations between the
labels, however can present a prob-
lem. If the performations are made
through the paper, adhesive and
backing, thousands of the little
punchouts from the perforations
tend to cling to the labels. Without
fail they find their sticky way into
expensive head assemblies and onto
the oxide of good tape stock. The
labels in Figure 2 were trimmed and
the gutters between the labels were
removed together with the adhesive
before perforation. In this process
the punchouts go through the back-

NATIONAL INSTRUCTIONAL
TELEVISION
C/O Indiana University
Audio-Visual Center
Bloomington, Indiana 47401

LESSON No. coPrY

TELECOURSE

LESSON

TIME:

FORMAT

CAUTION! STORE IN DRY, COOL
PLACE KEEP AWAY FROM

MOTORS, MAGNETS, TRANSMIT.
TERS, OR-ANY ELECTRICAL FIELD

Fig. 2

ing without adhesive on them, and
the very few that cling to the labels
on delivery from the printer disap-
pear before they are out of the
typewriter.

Video recordings can be made in
6 different quadruplex formats. That
is, high band monochrome, high
band color, and low band mono-
chrome at either 7% or 15ips. One
system for specifying format on a
program label is the box method,
where a box and descriptive line
are printed for ecach possible re-
cording format. The appropriate box
is then checked off by the engineer
at the time of the recording. This
method works, but uses valuable
space which could better be used
for wordy titles or special notes. A
simple line in which the expression
“15 ips HBC,” or “7Y2 ips LBM”
is entered can eliminate the wastc
of space. Use of the longhand phrase
can also help to avoid errors which
are easily made by checking off or
reading the wrong box.

Each station will have its own
peculiar needs in a program label.
These consideration are simply in-
tended as a helpful starting point.

ONE OF THE BEST REASONS FOR BUYING A TAPECASTER CARTRIDGE MACHINE

today, i1s tomorrow.

There are many good reasons for
purchasing a TAPECASTER cartridge
| machine: its superb performance is
: insured by the use of only the highest

= quality components, each subjected to
rigorous quality control testing by trained TAPE-
CASTER technicians. Its advanced solid state design
offers a new industry standard for excellence and
dependability.

Standard in all TAPECASTER units is the new SUPER-
TORQUE hysteresis synchronous
motor. It is twice the weight of mo-
tors found in competitive units,
contains extended life bearings and
is rated for continuous duty with
an estimated three times longer
life.

The SUPER-TORQUE motor, exclu-

sively in TAPECASTER units repre-
sents a significant breakthrough in
professional tape cartridge machine

design and promises far better performance with
years of trouble-free operation.

Before you buy a tape cartridge ma-
chine today, consider tomorrow and
you will find yourself buying
TAPECASTER.

TAPECASTER® TCM, INC.
BOX 662 — 12326 WILKINS AVENUE
ROCKVILLE, MARYLAND 20851

Please send additional information:

Name & Co.

Street

TAPECASTER TCNM, INC.

Box 662 — 12326 Wilkins Avenue, Rockville, Maryland 20851
Phone: 9426666 Area code 301
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RFE’s master control system

By J. R. McDonald, Jr.
Deputy Dir.., U.S. Army, Europe MARS Program

B Radio Free Europe, known to
most Americans as a big radio sta-
tation that broadcasts to castern
Europe, has grown over its nincteen-
year history much like many State-
side broadcasting organizations. Its
growth, while rapid, has not been
marked by haywire engineering or
hastily contrived makeshift projects.

The keynote of RFE’s engincer-
ing program has been to thoroughly
assess engineering requirements and
fill them as quickly as possible with
the best possible equipment and en-
gineering practices. This has led to
the development of RFE’s house-
designed and built master control
system. Completed in 1965 at a low
cost of $12,000, the system was de-
signed to provide reduction of extra
personnel, partial automation, vir-
tual elimination of production er-
rors, fail-safe circuitry and mini-
mum component maintenance and
downtime. In its four years of heavy
usage, it has provided thesc features
most satisfactorily and reliably.

In its 19 years of operation, Ra-
dio Free Europe has grown from
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a single 7,500 watt transmitter in a
truck to a 32 transmitter system
broadcasting from three sites in
West Germany and Portugal with a
total power of 2,245 kilowatts. All
systems are linked together and fed
from the main operations center at
Munich, Germany.

A separate audio feed in each of
the five languages is sent to select
transmitters from the Munich head-
quarters, making it necessary to
control five separate programs in
the studios at one time. Because
cach language is programmed by its
own department, control room co-
ordination is difficult. The master
control system, however, provides
centralized audio and switching con-
trol.

A unique feature of the system is
that, essentially, the traffic depart-
ment not only determines the pro-
gram continuity but actually oper-
ates the switching equipment. This
is done by a teletype tape punched
in accordance with cach day’s pro-
gram schedule for each program.
These tapes are prepared along with
thc program logs and sent to mas-
ter control cach morning where they
are threaded on teletype tape-read-
ers mounted on the front of the se-
lector panels one for each

language program.

Each tape selects the first pro-
gram source (live studio, news
booth, tape playback) and then
moves on to the next program
source while the first source is being
aired. It prepares the system for the
next event which is then triggered
by an OFF signal from the first
source. This signal is given either
by OFF buttons in the studios and
news booths or by a cue tone on a
playing tape. The selection cycle
then repeats itself, arriving at the
source which the tape reader has
previously selected.

As soon as this cycle is complete
and the new source is on the air, the
tape reader moves to the third
source and prepares the system for
that selection. This cycle repeats it-
self throughout the day, arriving at
whatever source has been punched
on the tape. This effectively reduces
manual switching to presets at the
beginning of the day and periodic
tape machine setup and sequence
selection.

When the tape reader has set
itself on the next source to be aired,
a “stand by” tally light appears on
both the sclector panel in master
control to indicate that the selection
has been made and in the selected

Fig. 1 Master control system has
all but eliminated jack fields. The
only one left is shown at far right
in foreground and is for metering
of all transmitter feed lines.
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studio or news booth to let the an-
nouncer there know he’s next.

Along with the appearance of the

“stand by” light, an alarm is set.
The alarm will sound if the source
is not ready at air time. Readiness
is indicated by the announcer at the
selected studio or ncws booth press-
ing a “ready” button on his console,
which lights a “ready™ light on the
selector panel in master control and
disables the alarm. Thus, the super-
visor in master control can tell at
a glance which source is next and
whether or not it is ready by observ-
ing the “stand by” and “rcady” tally
lights on each of the five sclector
panels.

When the OFF signal is given
from the prior source, thc new
source is selected and an “on air”
tally light appears on the sclector
panel and on the sclected console.
This is the announcer’s cue. If a
tapec machinc has been sclected, it
starts. If the “rcady” tally light has
not been lit by the announcer’s but-
ton or by threading of the selected
tape, the alarm rings. If it’s a news
booth that has been sclected but is
not ready, the alarm rings in the
news department. Each time a studio
or new booth is used, the “‘ready”
button relecases, so it must be de-
pressed cach time that source is to
be used. This prevents its being left
depressed all day and giving false
“ready” signals.

The master control room is also
the location of the central tape play-
back facility. This frees the opera-
tors and announcers in the studios
to prcpare and perform their pro-
grams without interruption. Each
language has a bank of three reel-to-
recel tape playback transports plus
two cartridge players that can be
added to any bank. Each machine
has its own RFEL-designed transis-
torized playback preamp and each
bank is connected into a tape se-
quential selector unit which can au-
tomatically sequence the three tape
players in its bank in any predeter-
mined order.

The sequential selector also pro-
vides for the addition of one of the
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Fig. 2 REF's studio console.
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Fig. 3 Back view of console with hinged access panels allowing maximum room for
maintenance.
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tape cartridge players to any bank.
The cartridge player can then be in-
cluded in the playing order. For ex-
ample, if a program is on three tape
reels and a cartridge, the reels are
threaded on the players in the
proper bank and the cartridge in-
serted into the desired machine. The
sequential selector buttons are then
depressed in the proper playing or-
der. If the order is transport 3,
transport I, transport 2 and car-
tridge, the third button from left
on the top row will be depressed,
as will the first, sccond and fourth
buttons on the second row. The four
rows of four buttons cach provides
the variable sequencing as the selec-
tor works in a similar fashion to the
“level-hunt” system in dial tele-
phone exchanges. It hunts from left
to right, top to bottom.

As cach transport plays, its sec-
lector button is magnetically re-
leased, thus preventing automatic re-
selection of the first transport after
the last one has played. This allows

automatic program switcher, allow-
ing it to select the next program
source. Like the automatic program
switcher, the tape sequential sclec-
tor has complete manual override
in the event of automatic control
failure. It also has an alarm which
sounds if a transport is selected but
not cued or threaded or if a tape
breaks while on the air.

The tape playback machines are
also automatic. Once the tape is
placed on the machine and threaded,
it is only necessary to press the start
button on the machine to cue the
tapc. The machine will run until
the first modulation passes the play-
back head, then it will stop, back
up about 8 inches and stop again
with the tape properly cued. At the
conclusion of a program, the mu-
chine will stop and automatically
rewind the tape then stop when the
recel is completely rewound.

RFE'’s nceds are somewhat spe-
cialized and often a commercially
built picce of cquipment will not

ter control system, precisely tailored
to their needs, is one example of
RFE’s approach to engineering and
production equipment. This ap-
proach has led to the design and
construction of many other pieces of
cquipment, such as the studio con-
soles and remote consoles for the
far-flung news bureaus, the housc
monitor system and many power
supplics, high-power transmitter
combining diplexing and switching
systems and specialized antenna
systems.

As RFE’s engincering department
puts it, *We'll design and build our
own cquipment if a commercially
available design won't fit our needs,
if we can build it less expensively
or if we can build it with better
quality than commercially available
cquipment.” With its many special-
ized needs, its sense of engineering
cconomy and cfficiency and its
knowledge of state-of-the-art tech-
nology, RFE will undoubtedly be
designing equipment for some time
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THE PHILIPS PC-70,  ihe prime time king of

color cameras ... serves on more live and taped studio
color shows, by far, than any other camera.

And it’s a fantastic switch-hitter. If the PC-70 is a winner in
studio work, in the field it's no contest. For inajor outdoor
news and sports events, the PC-70 consistently takes

the most valuable player award.

[ ]
Why? Its unsurpassed color picture, faithful and sharp.
— There are over 700 Philips 3-Plumbicon® cameras in
use worldwide. A videoman’'s dream. The cameraman’s

Nitters

® Trademark for talevision camera tubes,

camera. Management'’s assurance of the best, most
reliable, and most economical performance.

When a better camera is built, Philips will build it.*
In the meantime, the PC-70 is the ticket.

*The Philips PC-100, announced at NAB '69, will be available early in 1970,
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THE PHILIPS PCP-90 digitally controlled “Minicam” takes
the field alongside the PC-70 as the most mobile and versatile
of portables. Operating wireless or on small, cost-reducing
triax, the 3-Plumbicon Minicam brings tota! fiexibility to
broadcast-quality telecasting.

The PCP-90 is designed basically as a field camera. Controls
may be beamed from as far away as 30 miles. Signal processing
is done in the backpack. The Minicam produces a real-time
color-composite signal for direct broadcast. Or it can go into the
field with a portable recorder to tape interviews or other action—
totally unencumbered.

And here again, you have a star switch-hitter. Three new one-inch
Philips Plumbicon tubes perform to broadcast standards, pH | l' ps PHILIPS BROAD
bringing the Minicam right into the studio. : EQUIPMENT C

Training camps for Minicam prptotypes |_nc|uded crowded One Phiips Parkway Montvale, N.J. 07645 - 201, 391-1000
conventions, major sports, the inauguration and other events.
Now it's ready to sign with you. A NORTH AMERICAN PHILIPS COMPANY




Fig. 1a Schematic and pin config-
uration for IC differential ampiifier
LMX71 (LM171, LM271 and LM371).

5

{ Q1 @ 3
Subtrate
7 «l0 4

Fig. 1b Schematic and pins for IC
transistor array CA3018 and CA-
3018A.

oL

Fig. 1¢ Schematic and pins for IC
transistor array CA3045 and CA-
3046.
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TV applications for IC

Part 1 of 3 parts

By Walter Jung*
*Senior Engineer, MTI, a Div. of KMS Industries.

One of the most versatile circuit
configurations in existence is the
differential amplifier or emitter
coupled pair. It’s almost limitless
uses include amplifiers, oscillators,
switching circuits and a myriad of
other applications bounded only by
the ingcnuity of the user.

Until the advent of monolithic
integrated circuits, a high quality
transistor differential pair with the
necessary matched parameters was
a costly item usually avoided except
for the most stringent applications.
(4) But the appearance of a versatile
class of devices, configurated as
emitter coupled pairs, and generally
termed “RF-IF Amplifiers” has
opened the doors to economical and
extensive use of differential ampli-
fiers.

The monolithic processes under
which these devices are made yield
highly desirable DC characteristics
which together with the unparalled
flexibility of the basic configura-
tion suggests uses in many other
categories. This article will attempt
to illustrate the flexibility and ad-
vantages of various applications us-
ing the monolithic differential am-
plifier, with a variety of circuits
tailored around TV circuit use.

Advantages of IC
Differential Amplifiers

These monolithic devices have
several distinct advantages when
considered as a differential ampli-
fier pair. The DC characteristics
mentioned above include matched
Vbe (within a few millivolts),
matched DC Beta (within a few per-
cent), and a low temperature differ-
ential between circuit elements due
to the close physical proximity. Since
the devices are advertised as ampli-

fiers, or gain blocks, biasing is built
in and a current source provided to
establish the static emitter current
of the differential pair. Sufficient
flexibility to connect the device in
a variety of ways is provided by the
lead configuration, which allows ac-
cess to the circuit nodes. With these
DC characteristics and the small
geometry high Ft transistors utilized,
it is obvious that the unit is a well
designed DC amplifier pair using
high frequency transistors. Its ap-
plications should (and do) include
DC through hundreds of megahertz.

The schematic and pin configura-
tion of a device under discussion
is illustrated in Figure la. The dif-
ferential pair is Q1 and Q2. Both
the base and collector terminal of
each transistor is brought out ex-
ternal to the package, allowing these
terminals to be connected in unre-
stricted fashion.

The common emitter terminals of
Q1 and Q2 are connected to the
collector of Q3, a constant current
transistor. Q3 is biased by jumper-
ing pins 4 and 6 external to the
package, placing its base-cmitter
junction in parallel with DI. By
forcing a current through the DI-
D3 diode chain from the positive
supply, D1 will exhibit a terminal
drop proportional to this current.
This voltage is impressed across
Q3’s base cmitter junction via pins
4 and 6, causing a similar current
flow in Q3’s collector, and thus
through Q1 and Q2.

Due to the unique matched para-
meters of monolithic transistors, the
current conducted by Q3 will be
very near equal to that of DI (in
actuality a diode connected transis-
tor identical to Q3) over a fairly
wide range of operating currents.
(6 X(7) (11) By varying the current
through the diode chain, indirect
control of the Q1-Q2 emitter cur-
rent is achieved (3) (5). Several op-
tions of diode current are available
by connecting either one or both of

BROADCAST ENGINEERING



differential amplifiers

the 2.5K resistors to the positive
supply (normally 12 volts). In addi-
tion, the top of the diode chain is
brought out via pin 3, which results
in a convenient bias point for cither
or both bases of Q1-Q2 in some ap-
plications.

Many variations of bias configu-
rations are available, but this is the
basic and most simple scheme. Ad-
ditionally, monolithic transistor ar-
rays such as those shown in Figures
Ib and lc can be utilized, using
similar bias techniques. (22) Exam-
ples using all of these devices will
be illustrated in subsequent circuit
descriptions.

Amplifier Circuits

The difference amplifier is the
fundamental amplifier circuit on
which all discussion will be based.
It is shown in Figure 2a.

Q1 and Q2 amplify the differcnce
between the input signals e¢l and
e2, with a high degree of supres-
sion of common mode signals such
as hum, noise, etc. This is an ex-
tremely useful factor which allows
operation on long signal lines from
remote signal sources which would
normally be unusable. Chassis po-
tential differences in large systems
typically gencrate significant com-
mon mode voltages which are casily
suppressed by a circuit of this type,
while still amplifying the desired
signal.

Two circuit examples are shown
in Figures 2b and 2c. Circuit 2b is
an AC coupled difference amplifier
using single supply biasing. Figure
2¢ is a direct coupled, split supply
amplifier. Direct coupling and the
dual supplies allows the input termi-
nals to operate around DC ground
potential. In this amplifier, the neg-
ative common mode range is ex-
tended to within two diode drops of
the negative supply, because current
source element Q3 can operate at
very low collector-emitter potentials
(O Vcb) (6) (12). With Q3 at O
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Vcb, the minimum emitter voltage
of Q1 or Q2 will be one diode drop
above -V (Q3's base potential),
which places the bases of QI and
Q2 two diode drops above -V. This
type of current source, peculiar only
to monolithic devices such as this,
is most efficiecnt and allows maxi-
mum utilization of supply potentials.

Voltage Follower

An example of how this factor is
turned to uscful advantage is itlus-
trated by Figure 3a, a high output
swing voltage follower.

The combination of Q1-Q2, Q4
and QS comprise an operational
amplificr connected in a unity-gain,
non-inverting condition (voltage fol-
lower). In such a connection, the
output signal must always follow
the input in a 1:1 relation over the
full dynamic excursion of signal
swing. In this circuit, several fea-
tures contribute to an ability to do
just that; follow the input signal to
peak levels almost approaching the
+ and supply potentials.

Two diametrically opposing com-
mon emitter stages on the output
(Q4, Q5) allow operation to within
the respective Vee Sats of the two
devices. This factor allows (poten-
tially) swings to within a few tenths
of a volt of the 4+ and — supplics.

Line regulation is almost entirely
dependent on the reference diode,
since the current regulating action
of Q4 does not allow input varia-
tions to pass through the amplifier
via the supply. For critical applica-
tions, the current feed to D1 would
like to be maintained constant for
best stability. This can be done by
returning Rz to the output side of
the regulator rather than the input
(see notation on schematic), pro-
viding a constant current feed with-
out an active transistor. The draw-
back is that the regulator will now
need to be “started”, to reach its
operating bias. A simple starting
circuit can consist of a resistive

RL

RL

Fig. 2a Genera! difference am-

pilifier.
.
10 LMX7I “
A %
— ) Ch
=
i
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Fig. 2b AC coupled, single sup-
ply difference amplifier.

i

v

]

Fig. 2¢ DC coupled, dual sup-
plies difference amplifier.
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Fig. 3a High output voltage follower.

Fig. 3b Low level voltage follower with offset null. Ad-
just R, to zero offset between input and output. Total
resistance of R, + R. should pass Y2 total current of

Q3 in static condition.

shunt across QS (shown dotted in
the figure as R shunt) which will
“pull up™ the output until the regu-
lator can take over and maintain its
specified potential. This technique
has the disadvantage of requiring a
minimum load current (QS5 cannot
be allowed to turn off, or the regu-
lator will lose control) but in a prac-
tical circuit this is usually of small
conscquence.

It has already been shown that
the input stage can tolerate negative
swings to within two diode poten-
tials of the negative supply. On the
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Fig. 4 General purpose video am-
plifier.
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positive excursion the limit occurs
where Ol approaches saturation,
and this is approximately one diode
drop below the + supply line. Thus,
the configuration forms a very wide
swing voltage amplifier, suitable for
buffering high impedance sources
and transforming to lower impe-
dance levels. This configuration is
capable. with proper design, of high
speed operation due to the high fre-
quency devices used for Q1-Q2.

An inherent characteristic of this
circuit is the low offset voltage be-
tween the input and output termi-
nals. In this circuit case it amounts
to essentially the offset voltage of
IC, which is typically less than one
millivolt.

Another circuit example is Figure
3b, a voltage follower for fow level
signals. By balancing the collector
currents shared by Q1-Q2, the al-
ready small offset between input and
output can be reduced to zero or
some smaller fixed value if desir-
able. This is accomplished by the
variable collector load for Q2, R1-
R2. Q4 is an emitter follower to
provide a low impedance output.

Video Amplifiers
Figure 4 depicts a wide band
video amplifier configuration. Al-
though use of the LMX71 in this
configuration has previously been
discussed by Hirschfeld (3) (5) (14),
the advantages offered by a mono-

lithic differential pair for video am-
plification bears emphasis because
of the unique applicability.

Component designs for video am-
plifiers are usually characterized by
a battle with several issues; un-
avoidable circuit capacities, device
gaia—bandwidth product (with at-
tendant expense), Miller effect and
other compromising factors. It is
interesting to note that the mono-
lithic differential amplifier provides
a unique but cconomic solution to
these problems.

In the circuit example. the com-
binations of low input capacity, ab-
sence of Miller effect in Q2 due to
operation in the common-base
mode and the high inherent Ft of the
transistors yield a frequency re-
sponse well up into the megahertz
region. In addition, the block gain
and 3 dB bandwidth are easily ma-
nipulated by various R values and
control of Ql-Q2 emitter current.
Thus, a rather simple device yields
a solution to selection of high gain,
wide bandwidth video gain blocks
with highly predictable properties.
The cited references give excellent
design information for tradeoffs be-
tween gain and bandwidth variations
versus various values of R and sup-
ply voltage.

Voltage Regulator
An NPN differential amplifier
such as the LMX71 lends itself well
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Fig. 5 Power supply voltage regulator.

to power supply control amplifiers
for positive leg series regulators.
Coupled with a stable reference
diode, low temperature coefficient
regulators can be designed, due to
excellent inherent DC stability of
the differential pair.

Figure S is an example of a power
supply voltage regulator. The dif-
ference amplifier compares the refer-
ence voltage developed at point A
with a portion of the output voltage
sampled by the resistive divider at
point B. QS5, the series control ele-
ment, is driven by PNP amplifier
Q4. By using Q4 in this manner,
excellent rejection of input varia-
tions is obtained (13). Since Q4’s
base is fed from a current source,
input voltage variations will not be
amplified, because there can be no
changes in the Vbe. As a result, very
little ripple appears on the output.
Line voltage variations also have
little effect, for similar reasons. An
extremely high voltage gain can also
be realized with this simple config-
uration, as the gain is proportional
to the load impedance, which in this
case is SQS5 Ry.

Although this regulator circuit is
not unduly complex, it can ecasily
achieve good regulation figures. A
SA, 12 volt regulator of this con-
figuration measured .1% load reg-
ulation, a respectable figure. Even
tighter control can be achieved by

September, 1969

1 SELECT R]‘ R2 &0
LINE 15 2 VOLTS.

1

SO THAT VOLTAGE FROM POINT "A)’ TO COMMON NEGATIVE

2. FOR HIGH CURRENT, BREAX #Xcp, AND ADD DARLINGTON PNP, Qg - SEE TEXT.
3 ’l MAY BE REMOTELY DRIVEN THROUGH CABLE IF DESIRED

A, SELECT Cy FOR OPTIMUM AL STABILITY,

Darlington connecting an NPN
driver to the base of Q5 which al-
lows a higher open loop gain to be
realized, which in turn lowers the
output impedance.

Current Regulator

Although the differential ampli-
fier pair is quite common to power
supply voltage control amplifiers,
this monolithic variety is very applic-
able as a current regulator because
a very low reference voltage can be
used, as low as 1.8V. (12) The tech-
nique utilized is illustrated by Fig-
ure 6.

The circuit configuration is simi-
lar to that of the voltage regulator.
The load is transposed into the di-
vider network and the amplifier
compares the voltage developed
across a precision resistor (R sense)
with the reference voltage (point A).
If the reference voltage is held low
(on the order of two volts), a very
high compliance voltage circuit is
achieved, as the entire supply volt-
age minus Vsat Q4 and the two volts
across R sense can appear across the
load. The heavy power dissipation
is borne by the pass transistor, Q4.
Stability of the circuit can be as
good as the reference diode, as in
the voltage regulator circuit.

Although the LMX71 supply
voltage maximum is listed as 24
volts, it need not be a limiting fac-
tor should there be a necessity for

Fig. 6 Current regulator.

a higher compliance voltage (to
drive high resistance focus coils, for
instance). Reference 12 has shown
how the voltages range of the cir-
cuit can be extended by a simple
discrete transistor booster.

For current applications greater
than 50-100 ma, the device used for
Q4 should be Darlington connected
to an additional stage (shown dotted
as QS5). Precautions should be ob-
served for heat sinking of these
power devices. With adequate tran-
sistors, the basic differential ampli-
fier can control regulated currents
of several amperes with voltage
compliances limited only by the de-
vices used.

Summarizing this regulator, sev-
eral features bear emphasis. The low
reference voltage contributes not
only to circuit efficiency, but allows
a lower value resistance to be used
for R sense which means its dissi-
pation will be smaller, enhancing
temperature stability. The bulky
power elements of this regulator are
external to the IC package, and as
a result the IC will not be subjected
to large temperature excursions re-
sulting from power dissipation in
the pass elements. Again, it should
be emphasized that this (or any reg-
ulator) is only as good as its refer-
ence voltage and for ultimate sta-
bility, tight regulation, low tempera-
ture coefficient devices should be
specified for the reference diode and
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the operating current maintained
constant.

Deflection Amplifier

The applications of a stable DC
current source for TV use are many:
focus coils, alignment coils and long
cable runs for power supplics. How-
ever, this same basic regulator can
also be used as an AC deflection
amplifier by reconfigurating the cir-
cuit and substituting a sweep volt-
age for the DC reference.

In this circuit (Figure 7) the dif-
ferential amplifier is referenced to
ground through the input resistor
R1. As a result, the tendency for
the circuit to seek a natural balance
will place R sense at the same po-
tential (O volts) which means no
static yoke current will flow. Since
Q4 can supply only positive current
(upper half of sawtooth), a negative
pull down stage is added (QS) to
furnish negative supply current dur-
ing the lower half of the sawtooth
waveform. Q6 serves to regulate the
emitter current of QS5 at a constant
value.

Individual current and voltage re-
quirements for this circuit are pe-
culiar to the particular yoke and
sweep time involved, and cannot be
detailed here. The important point
is that the 1C differential amplifier
can contribute considerably to this
function due to its matching charac-
teristics and the differential compar-
ison, which forces the yoke current
to be an cxact current replica of the
sweep voltage, non-linear or “cor-
rected” voltage inputs to the circuit
will result in a corresponding yoke
current, If desired, DC centering can
also be introduced via R1 and the
centering control, Rc.

Many of this circuit’s virtues are
similar to the DC current regulator.
Obviously, the output current will be
a direct function of the amplitude
and linearity of the input sawtooth
voltage waveform, just as the DC
regulator’s stability is predicted upon
the reference diode. Absolute levels
of current and voltage are a func-
tion of the discrete devices used for
Q4-Q5 rather than the IC itself, as
in the DC circuit. O

Ein

lo = Ep
Rsense

NOTES:

1. FOR DC CENTERING CONTROL,

BREAK@ X & ADD R¢ AND BIAS
RESISTORS R," Ry~ SEE TEXT

2. SELECT Cf IN ACCORDANCE

WITH BANDWIDTH REQUIREMENTS
AND STABILITY CONSIDERATIONS.

Fig. 7 AC deflection amplifier.
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Editor’s Note: Parts two and three
of this survey will cover IC oscil-
lator applications and specialty cir-
cuits. The reference sources used in

this article are:

1. “Differential/Cascode Amplifiers”
RCA CA3028A, CA3028B Data
Sheet RCA File 327, March, 1968.

2. H. C. Kiehm, “Application of the
RCA CA3028 Integrated Circuit
Amplifier in HF and VHF Ranges”,
RCA Application Note ICANS5337,
January, 1967.

3. “Integrated RF/IF Amplifier”,
Amelco Semiconductor 911 C Data
Sheet, January, 1968.

4. R. Hirschfield, “Design Freedom
Through User Options in Monolithic
RF/IF Amplifiers”, Proceedings
IEEE Linear I/C Clinic, Mactier
Publishing Company, March 24,
1967.

5. National Semiconductor Corpora-
tion. “LM171/LM271 Integrated
RF/IF Amplifier Data Sheet”,
March, 1968. .

6. R. Hirschfield, “Tuned RF/IF De-
sign,” National Semiconductor Ap-
plication Note AN-6, March 1968.

7. R. Seymour, “A Monolithic RF/IF
Amplifier and Its Applications’’,
Wescon Proceedings, August 22,
1967.

8. “Dual RF-IF Amplifier,” Signetics
SE510J/NES10A Data Sheet, Au-
gust, 1967.

9. Fairchild Semiconductor Corpora-
tion, uA703 Data Sheet, February,
1967.

10. R. Seymour, “Operation of the 510
RF/IF Amplifier”, Signetics Appli-
cations Memo #64, August 11,
1967.

11. G. J. Estep, “Designing With the
uA703 Monolithic RF/IF Ampli-
fier”, Fairchild Application Bulle-
tin APP-156, May, 1967.

12. W. G. Jung, “Efficient Current Reg-
ulator Uses IC Differential Ampli-
fier”, Electronic Design, March 15,
1969.

13. W. G. Jung, R. G. Groom, “A Pro-
tected Power Supply” db The Sound
Engineering Magazine, April, 1969.

14. R. Hirschfield, “Designing with Low-
Cost RF-IF IC Amplifiers”, EEE,
November, 1968.

15. National Semiconductor Corporation,
“LM371 Integrated RF/IF Ampli-
fier Data Sheet”, January, 1969.

16. J. J. Robertson, “Linear IC’s: Part
2 Heart of the Matter”, Electronics,
August 21, 1967.

17. J. P. Keller, “Linear IC’s: Part 3
Differential Amplifiers at Work”,
Electronics, September 18, 1967.

18. “General-Purpose Transistor Arrays”
RCA CA3018, CA3018A Data Sheet,
RCA File 338, June, 1968.

19. “General-Purpose Transistor Arrays”
RCA CA3045, CA3046 Data Sheet,
RCA File 341, June, 1968.

20. Tektronix, Inc., “Television Wave-
form Processing Circuits—Circuit
Concept Series”, Chapters 6, 8, and
9, September, 1968.

21. “RCA Linear Integrated Circuits”,
RCA Technical Series IC-41, Decem-
ber, 1967.

22. H. M. Kleinman, “Design Ideas for
RCA Linear Arrays”, RCA Applica-
tion Note ST-3895, December, 1968.
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The SM60 cannot be stereotyped—is equally-at home
in the studio or in the field—stand-mounted or hand-
held—in uses as diverse as outdoor sporting events
and elaborate variety shows. Small wonder that audio
engineers have called it one of the most versatile omni-
directional dynamics they’ve ever encountered, for the
SM60 is a unique combination of good looks, strength,
performance and economy.

The smooth, wide-range response provides cleanest,
natural reproduction of both speech and music. A very
effective built-in wind and “pop” filter protects against
undesirable effects of close-talking.

Lustrous, non-glare metallic finish and tailored-to-the-
hand dimensions provide striking on-camera appear-
ance and superior handability. Specially reinforced
machined-steel case front is designed to take abuse
that would ruin other microphones—you can drop it
on its nose without damage to the internal structure!
Efficient windscreen and front end are quickly and
easily removable for cleaning.

Best of all, it is priced competitively with conventional
“workhorse” microphones. Why not check out an
SM60 now? See your Shure Professional Products Dis-
tributor, or contact Shure Brothers Inc., 222 Hartrey
Ave., Evanston, Ill. 60204—Phone 312 - 328-3000.

B SIVIGO

VERSATILE OMNIDIRECTIONAL DYNAMIC MICROPHONE

MODEL SMS6 MDDEL SM33
CARDIOID UNIDIRECTIONAL
DYNAMIC RIBBON

SHURE PROFESSIONAL MICROPHONES,..FOR BETTER AUDIO

b
MODEL SM50

MODEL SM76
%" DMIDIRECTIONAL OMNIDIRECTIONAL
DYNAMIC DYNAMIC

Extremely versatile in
studio, controi room,
and remote use. Also
widely acclaimed for
rhythm recording.
Bright, clean sound.
Exceptionally uniform
cardioid pattern gives
optimum control of
environment.

September, 1969

Warm, smooth sound
for studio, control
room, and scoring
stage. Super-cardioid
directional pattern.
Compact, yet rugged.

Ideal for interviews /g Self-windscreened
and audience partici- and pop-free for news,
pation, yet unusually f sports, remotes, and

smooth wide range
response (40-20 KC)
for critical music re-
production. Instantly
detachable from
stand. Steel case with
Cannon connector.

Circle Number 14 on Reader Reply Card

interviews. Also ideal
for many studio and
control room applica-
tions. Comfortably
balanced for hand or
stand use. Natural
response.
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SPARTA=-MATION
CUTS AUTOMATION COSTS AND CONFUSION

126
AUTOMATIC
PROGRAM
CONTROLLER
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CONTROLS PROGRAMMING AUTOMAT

ICALLY FOR UP TO TWENTY-FOUR HOURS
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Until now, broadcasters have faced confusion,
frustration, disappointment and even disillu-
sionment in the choice of available automation
equipment. SPARTA leaves all that behind and
takes a giant step ahead with SPARTA-MATION!
This simple and flexible approach takes the
complicated electronics out of automation for
years of service at a fraction of the cost of
other systems!

IF YOUR STATION IS ALREADY AUTOMATED,
the 726" will provide just the increased source
capability you need. Let SPARTA show you
how easily your existing cartridge and reel-to-
reel equipment can be plugged-in to the
SPARTA-MATION Automatic Program Control-
ler to save you even more. For the latest word
in automation call or write SPARTA today!

Y APARTA

ELECTRONIC CORPORATION

A DIVISION OF COMPUTER EQUIPNFNT GORFAIRA (10N
5851 FLORIN-PERKINSG ROAD SACRAMENTO, CALIFORNIA S5828 (916} 383-5353
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Multiple

program selection
for CATV

B The basic concept of community
antenna television is to pick up tele-
vision signals and pipe them down
the line to home television receivers.
At the recent NCTA convention,
a national six channel package was
proposed. This would add to the
recent moves toward program origi-
nation, propelled along by the FCC
proposals. And this would greatly
expand the content of CATV offer-
ings.

From the basic concept of sup-
plying signals to homes that nor-
mally would receive only a few
channels, CATV has moved to the
brink of highly complicated multi-
ple offerings.

The latest additional proposal for
CATYV service expansion comes
from Rediffusion Incorporated of
Montreal, Canada. Using a tele-
phone selector dial, the viewer
would be able to select any program
no matter how extensive the choice
becomes.

In the home, this would require
dropping a cable, installing the se-
lector dial, and an inverter con-
nected to the television receiver. The
inverter unit contains a single tran-
sistor and three semi-conductor di-
odes. It has no controls and, bar-
ring component breakdown, requires
no attention.

The function of the inverter is to
change the signal on the cable to a
VHF channel which is free of inter-
ference from local stations. The re-
ceiver is left permanently tuned to
this channel.

The subscribers inverter would

34

offer a minimum level of the video
carrier at 2 mV into 300 ohms. An
FM sound carrier would not be
more than 18 dB below the video
carrier. The frequency drift after
switching on would be in a range
of =70 kHz. The television receiver
would be isolated from the network
by 6 kV capacitors.

A conversion system could be
used in present CATV systems that
would offer double the number of
channels. However sufficient this
may seem for present conditions, it
would require a much more sophis-
ticated unit to equal the dialing sys-
tem. Up to this point, it would seem
that this system simply replaces the
channel selector. It does more than
this. It allows only one signal on
the cable at a time—that signal
(program) selected by the dial sys-
tem.

Since only one incoming signal
would be on the incoming pair at
any time, the bandwidth of the cable
need be only 5 MHz for NTSC
standards. This would be for one-
way communications. For two-way
communications, the cable band-
width requirements would need
about 11 MHz. Thus the cable eco-
nomics can be a factor. But the
configuration of such a system is
based on the old telephone exchange
design. All programs are received
on the same channel and are se-
lected by a dial acting on a rotary
selection switch at a program ex-
change.

The frequencies to be used for
the common channel are preferably
above the video band in order to

simplify the receiving equipment.
However, since cable attenuation is
related to the frequency, there is a
limit as to how far above the video
band they should be.

The frequency selected for the
luminance carrier is 7.94 MHz with
the upper side of the band sup-
pressed. The chrominance carrier
therefore falls at 4.36 MHz, with
the FM sound carrier at 3.44 MHz.
The time delay error between lumi-
nance and chrominance carriers is
+40 Ns.

Delivering The Signal

Each television set is linked to
a central exchange by a double pair
circuit. One pair carries the pro-
gram signal and the other carries
the control signals.

The balanced pair of .018” con-
ductors carrying the program and
a similar pair carrying the control
signal are combined in a quad for-
mation. At suitable intervals, the
cables from six subscribers are com-
bined at a junction box and are
taken back to the program exchange
in a 12-pair cable. In this cable,
audio pairs are reduced to .016”.

The programs are delivered to
the exchanges by means of a pri-
mary distribution network which
may use any of the conventional
methods of transmitting a television
signal. For example, in a city where
adequate underground duct space
is available, the maximum simplic-
ity and economy will be obtained by
the use of a separate coaxial cable
carrying the signal in the same form
and on the same channel as that

BROADCAST ENGINEERING



The rotating contact of each sub-
scriber’s switch delivers the signals
of his chosen program to his bal-
anced line by means of audio and
vision baluns. The rotating contact
is driven by a simple stepping mech-
anism operated by impulses from
the subscriber’s dial, the necessary
power being taken from a 50 volt
DC source in the exchange. The
subscriber is provided with a reset
button which brings the selector
back to its start position by means
of a self-drive contact.

One type of selector switch is of
printed circuit form with ten gold-
plated contacts. The bus bar is con-
structed so that banks of these
switches can be mounted one above
the other. Thus, if more than ten
programs arc required, the first
bank serves to select from program
numbers 1 to 9, a second bank from
numbers 10 through 18 and a third
from 18 through 27 and so on.
When a system is first established
it might be limited to 10 programs
and then cxtended by the addition
of further switch banks as the de-

mand for more programs arises.

The second form of sclector
switch makes use of magnetically
operated reed switches. Thirty-six
such switches are mounted radially
on a circular base plate and a mag-
net on the end of a rotating arm
causes the reed to operate as it
passes over them. The arm is driven
by a stepping mechanism controlled
by the subscriber’s dial. The reed
switches can be removed or added,
and in this way the programs avail-
able to particular subscribers may
be varied.

The space occupied by the ex-
change equipment will depend on
the number of television recivers
served and the number of programs
available to them, but the equip-
ment required for 330 reccivers cach
having a choice of 36 programs
would be contained in a volume of
6 ft. x 5 ft. x 3 ft. In areas of low
housing density, the exchange might
therefore take the form of a kiosk.
In areas of high density where the
number of receivers might be about
5,000, the equipment would be

housed on 9 ft. high racks in a room
27 ft. x 15 ft

Conclusion

By using an exchange system, it
would be possible to dial into a
two-way operation, use private cir-
cuits, or make any number of pro-
gram sclections. Such a concept,
aside from the arguments that could
arise from considering its technical
and cost implications, does offer a
challenge. Certainly two-way CATV
communications and the use of pri-
vate and selected circuits does open
up some new arecas for service.

Educational and home viewers
would probably be the prime users,
because major telephone companies
will surely develop video telephone
services for business and industry.
(After communicating with astro-
nauts walking on the face of the
moon, anything seems possible.)
Here, at least, is one attempt to
solve the selection problem for that
point in the future at which a mul-
tiplicity of program material may
be available.

FOR AM-FM-TV

and Intercity Relay

SOLIBSTITE (LRAL STI

PCL models — 202, 303, 303/C

Treat your audio with the kindness it deserves! Send it to your transmitter via a Moseley
Associates Aural Studio-Transmitter Link. Programming will arrive at the transmitter
unaltered and will be under your complete control at all times. Different models are
available to fulfill individual requirements — even a single STL for stereo. Remote control
and additional channels easily added. Contact our Marketing Department for full details
on the Moseley Associates Aural STL's.

300 - 470 MHz & 890 - 960 MHz Models Available

MOSELEY ASSOCIATES, INC,

111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017

SANTA BARBARA RESEARCH PARK

(805) 968-9621
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A solid state

logic film
projector
recue

By Fred Fowler*

The frantic advances in technol-
ogy in the television business leave
a person scrambling just to try and
keep pace. In this environment, it
is rewarding to feel, if only momen-
tarily, that you are out in front by
a nose.

There was a need at KOMO-TV
for an improvement over the tab
system of automatically stopping
film projectors, because it consumed
too many man hours, (over 20 hours
per week). Incoming films occas-
sionally had tabs left on them, and
when they got past the screening
personnel, they would stop the proj-
ectors while on the air. Lastly, a
worn tab would not always stop the
projector.

Design was begun around a
Farmer’s electric photocell sensor,
its associated amplifier and relay.
The sensor is mounted in an existing
hole in the projector. It is positioned
three seconds back from the gate
and looks at the film continuously.
When a white leader appears at this
point, the light from the sensor is
reflected into its receiving cadmium
cell and fires a relay.

One set of contacts turns on a
*Project Supervisor, KOMO Seattie.
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Fig. 1 Front view of loaded TP-66 projector
showing sensor head and added roller.

light in the director’s booth indicat-
ing film on this projector will run
out in three seconds. This eliminates
the need for unsightly punch dots
which previously served this pur-
pose. The other set of contacts ap-
plies power to the KOMO-TV de-
signed logic timer.

An idler pulley was added to keep
the film a constant distance from
the sensor for greater reliability. The
tab system is disabled by removing
the Fasten connected lead from the
sensing sprocket. Stopping the pro-
jector at the precise point for cor-
rect restart is done by using a 28
inch white leader. A leader of 25
inches or less will roll through to the
next film. A last minute decision to
roll on past a stopping leader is
still possible as the cue defeat sys-
tem remains operational. The sensor
head sees red, blue and green
opaque leader the same as white if
color coding is used to identify
films. The projector can be returned
to its previous state by unplugging
the sensor and re-plugging the tab
connection.

The second delay circuit was in-
corporated to utilize the fast start
feature of the TP-66 projectors and
preserve our mode of operation
which calls for a 12 second roll.
A three second roll is used at some

TV stations and if satisfactory could
alleviate the need for additional de-
lay by using the end of the leader
to switch the projector off. Although
designed for TP-66 projectors, the
system will work as well on a TP-6
or other brands with some modifi-
cation.

Theory of Operation

When the projector is running,
the run light indicator is on and
furnishes 4-24V to the anode of
Q-2 (a thyristor). This remains an
open circuit until the gate is opened.
The leader light sensor applies 4-24
to the timing circuit at the emitter
of Q-1. This circuit, consisting of
R-1, R-2 and C-1, will start charg-
ing towards 15 volts. With a roll
through leader of 3 seconds, the
charge does not build up enough to
fire Q-1 (a unijunction transistor),
and at the end of the roll through
leader, the 24 volts is removed from
the charging circuit and the charge
accumulated on C-1 leaks off to
ground through R-2 in preparation
for the next cycle.

A stop-down leader of 28 inches
in length (4 seconds) allows the
charge to build up enough to fire
Q-1, which in turn applies a posi-
tive voltage to the gate of Q-2. Cur-
rent starts to flow through Q-2 and

BROADCAST ENGINEERING



Fig. 2 Upper roller was added for
proximity control. Sensor head is look-
ing at leader just above lower roller.

R-4 which keeps the thyristor turned
on. At the point of the gate open-
ing, the timing circuit of Q-3 starts
to charge toward the firing point.
On firing, Q-3 will close K-1 which
grounds the projector stop circuit
and stops the machine. When it
stops, the voltage is removed from
the projector run light and the anode
of Q-2. This re-sets the entire sys-
tem and it waits for the next infor-
mation from the leader light sensor.

Field testing showed a need to
add a —12 volt command which is
picked off of pin 7 of K-112, fed
through capacitor C-3 to turn off
the thyristor and disable the stop-
ping circuit so that cue defeat may
be released without stopping the
machine.

This system allows precise stop-
ping of the projectors without the
use of metal tabs and it preserves
the cue defect system. When the unit
is unplugged, the projector may be
operated as a tab stopping system.

All terminal block numbers are
included on the diagram for correct
installation on a TP-66 projector.
The accompanying printed circuit
allows all listed components to be
fitted into a 3” x 3” x 3% mini-
box. An Amphenol male chassis
jack is installed on the box for casy
disconnect or replacement.

September, 1969

Fig. 3 Completed sensor timer built
on KOMO-TV printed circuit board.
Stopping relay is in upper right
corner of board.

Fig. 4 Minibox at left is the sensor timer mounted on inside of projector rear door.
At right is relay, power supply, and amplifier module.
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Fig. 5 Schematic for the KOMO-TV recue unit.
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Processing the field
sequential color TV signal

B Bringing signals back from space
has involved the interface of equip-
ment by many manufacturers and
their cooperation as well.

The operator’s position at Hous-
ton shown in the picture includes
units from CBS Labs, Cohu, Con-
rac, Data Disc, Tektronix, and Tele-
met. On the other end, the camera
used for the Apollo 11 mission was
built by Westinghouse. It used a
field sequential system that origi-
nated at CBS Labs. The transmitter
was built by Collins.

Using the field sequential system
meant that the signals received in
Houston would show the colors red,
blue and green in sequence instead
of simultaneously, as is the process
in commercial TV,

In order to change these signals
for network use, the Data Disc
video recorder system was inserted
as shown in Figure 1. Here is how
that system worked.

A rotating memory disc in the
system records the incoming color
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images one at a time on different
tracks—first red, then blue, and
then green. When all three colors
are recorded, they are automatically
picked up in parallel, replayed into
a network encorder, and then trans-
mitted over commercial TV.

The NASA video disc recorder
system was put together using stan-
dard Data Disc building blocks.
Basically, it consists of a fixed-head
parallel video disc recorder rotating
at 3600 rpm, a modem (modulator/
demodulator) unit, a servo drive
system, a video delay unit and all
necessary logic and switching cir-
cuitry.

The incoming, sequential video
signals from the spacecraft are con-
verted by period modulation tech-
niques and switched in proper se-
quence for recording on one of six
active tracks on the disc recorder.
Replay from the disc is arranged so
that the six tracks are utilized in
three pairs where each color image
is stored on a pair of tracks. Using

Fig. 1 Operator at
the controls of the
color converter at
the Manned Space-
craft Center in
Houston. The Data
Disc unit was de-
signed by CBS
Labs. The image
enhancer was also
designed by the
Labs for NASA.

this method of two tracks per color
enables one track to be read (re-
played) while the other track is up-
dated.

Special switching of the replay
signals must be accomplished to
provide a fully interlaced TV pic-
ture compatible with commercial
networks. Since a single field of
video information is stored on one
track, video delay networks are
used for continuous-interlace, com-
patible replay.

Rotational speed and phase of the
disc is maintained in precise syn-
chronism with an external crystal
source by a tightly coupled servo
drive system.

Since the color camera used in
the command module was not de-
signed for use in the vacuum of
space, the small Westinghouse black
and white camera was used instead.
It had met all the NASA specifica-
tions for operation on the moon.
There were some who felt that even

(Continued on page 42)
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Guards against cinching. “Scotch” Brand No. 400 now solves your

video tape handling and shipping problems. A new, matte-finish back treatment
virtually eliminates cinching, windowing and creasing.

Capstan slippage is a thing of the past.

Guards against scratching. The exclusive treatment on “Scotch” Brand
No. 400 resists scratching, eliminates polyester redeposits on the oxide surface.
Prevents the increase of dropouts and effectively extends tape life.

Guards against dust damage. This highly conductive treatment reduces
static attraction of contaminants that can damage tape and VTR heads.

New No. 400 gives you built-in protection, plus performance — 3

the finest value in color video tape. COMPANY

‘SCOTCH? 1S A REGISTERED TRADEMARK OF 3M €O,

Circle Nufbar I3@nReadarReply Card

New"Scotch”Brand
Color VideoTape guards
itself against damage.



I APOLLO
CAMERA
WITH

160
SERIALIZEO COLOR BROAOCAST FROM SPACECRAFT »J SEC L‘

COLOR OISC

g 2 D13 E3 O3 3 3 D ) N EY K g s B

THE SAME HERE AS IT Ot0
BEFORE TRANSMISSION
FROM SPACECRAFT AND
15 NOT COMPATIBLE WITH
NETWORK TV

TAPE LOOP \
DOPPLER \

]

SWITCH

REMOVER

&) 8

R100DY

REVEN)
—— e

PICTURE IMAGE LOOKS r ___________________________ ‘l PICTURE IMAGE IS
|
I
I

BEVEN)

G(0DD)

GEVENT
'H:CK

TRACK
5

R = RED
8 = BLUE
G = GREEN

|
!
|
!
KEY- l
|
|
|
|

OISC AOTATING
AT 60 RPS =

3600 RPM

COMPATIBLE WITH
NETWORK TV AT

] B
* REO
]
SWITCH T
L] | \
2> BLUE MPOSITE
- -
4| swiTen SIG
= . |
x
VIDEO »-Gr"“—“
_D - SWITCH

I CONTROL LOGIC l— — — - SERVO DRIVE SYSTEM

DATA DISC VIDEO RECORDER SYSTEM

OATA OISC APOLLO VIOEO DISC RZCORDER SYSTEM — SIMPLE BLOCK DIAGRAM

this camera could have been used
with a hand rotated color disc in
front of the lens. But even if suc-
cessful, it would have called for ex-
tended extra vehicular activity by

Fig. 2 Apolio video disc recorder system.

the astronauts. It was a matter of
choice as to how important color
would be at this point.

Surely color will be used in fu-
ture telecasts from the moon. And

[~ I

| |
READ/WRITE ] |

I
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COMPOSITE NETWORK

until other cameras are developed
for use in space, sequential conver-
sion will remain a key factor in the
interface of the Houston Space Cen-
ter television system. A

NEW! from
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PC-20 SERIES CAMERAS

Utilizing the Emmy Award Plumbicon® Tube

FEATURES

e Non-stick low lag response
e Superior gray scale reproduction
... adjustable gamma, 1.0 to 0.5
e High gain, wide-band preamp
. .. solid state circuitry
® Muitiple scan rates (opt.)
... 525, 875, 945 and 1023 scan lines
e Small, lightweight camera head
... 2% " x5" x10%2", 7 Ibs.
e 40DB signal-to-noise ratio
e Window gated AGC. (opt.)
® Modular, solid state design
o High focus mode
. . . greater than 40 gauss
® Electronic beam alignment
e Horizontal shading adjustment
® Regulated heater supply
® Regulated power supply

FREGISTENED CAMENA TUBE TRADEMARK
NV PNHILIE: 'S OF HOLLAND
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FEATURES

§-600 SERIES EIA SYNC GENERATORS

e Push Button Selection * Free-run clock * Line-lock clock
* Crystal lock * Color clock (opt.) * External clock (opt.)

* Generator lock (opt.)

* Ext. video or sync. (opt.)

e Integrated circuit design
e Small lightweight dimensions

e Flexible mounting

Y2 rack single, dual or cabinet style

e Pre-tested broadcast quality optional iine rates up to 1023

e Generator lock response (max. 16ms, vertical)

e Line rates up to 1023 (opt.)

e Sequential scan (opt.)

e Drives, sync, and blanking outputs individually adjustable
from 2 to 5.5 volts, terminated into 75 ohms.

e All modular PC board construction

e Generator lock to Ind. sync.or EIA sync.

MARYLAND
TELECOMMUNICATIONS

DIVISION OF KMS INDUSTRIES, INC

10534 YORK ROAD
COCKEYSVILLE., MD 21030
301.666.2727 ® TWX 710.862.2644
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Television raster lines (right) enlarged from 16mm film frames. Lower: EBR-100 recording on
3M fine.grain (less than 0.1 micron) electron recording film. Top: kinescope recording on television
recording film. Line-to-line spacing in both pctures is approximately 0.00058 inchés or 14.7 microns.
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TRANSFER LIVE OR TAPE TV TO 16 MM FILM ELECTRONICALLY
AND GET PRINTS WITH 1000-LINE RESOLUTION.

3M'’s new Electron Beam
Recorder is the first sys-
tem to produce 16mm
monochrome film copies
comparable to the orig-
inal live or video tape
signal. It has no energy-
wasting optical system. It
employs direct electron bombardment of the
film, eliminating phosphor granularity, face-
plate halation and camera-lens losses and
distortions.

The 3M Brand EBR-100 far surpasses the
conventional kinescope in reproduction quality
and in the ability to produce consistently good
films. It opens new horizons for TV taping and
mass film distribution for educational and
training purposes.

The EBR-100 is a machine that every major
TV studio, dubbing center, film lab and govern-
ment communications center will want to em-
ploy. Easy to install, completely self-contained.

Direct beam monitoring provides simple,

positive adjustment of
exposure and gamma.
Secondary electrons
imaging the film target
verify that focus, size,
and linearity are correct.
You can choose between
a direct positive or a
film negative with the flick of a switch. The sys-
tem also is switchable from US standard 525-
line to European 625-line requirements.

The EBR-100 records on low-cost fine grain
film. Overall resolution exceeds 1000 lines. The
film uses conventional processing and is shown
on standard 16mm projectors.

The unit is 68 inches tall, 46 inches wide,
34 inches deep, weighs approximately 1000 Ib.
and costs about $55,000. Optical or magnetic
sound is available at extra cost.

For details, call our EBR-100 information
phone. The number is (805) 482-1911, ext.
216. Or write to EBR-100 Dept. at the address
below.

Mincom Division gmlﬂf

300 SOUTH LEWIS ROAD ¢ CAMARILLO, CALIFORNIA 93010
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Servicing Tips for
Transistorized Circuits

COLLECT

BASE ——
—

EMITTER

Fig. 1a PNP transistors have a thin
section of “N" material between the
“P” sections. NPN types are re-
versed,

COLLECTOR

BASE PNP

EMITTER

COLLECTOR

BASE
NPN

EMITTER

Fig. 1b Each junction of “P” and
“N” material has diode properties.
For resistance tests they can be dia-
gramed as diodes.
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NPN
TYPE

Fig. 2 This is the equivalent of a
transistor when it is measured by an
ohmmeter.

NPP

Fig. 3a Any tube could be called
an NPP type since both grid and
plate will pass current if they are
positive in relation to the cathode.
In practice, a tube is operated with
a reverse-biased grid and forward-
biased plate.

NPN

+9.5

¢ +10

Fig. 3b Transistors are operated with
the base (grid) forward-biased, and
the collector (plate) reverse-biased.
Forward-biased elements are low im-
pendance and reverse-biased ele-
ments present a high impedance.

By Carl Babcoke*

Think of Transistors as “Black
Boxes”.

Knowledge of the internal con-
struction and chemistry of a transis-
tor is not necessary for cfficient
troubleshooting. But it is very help-
ful to take the basic physical con-
struction of a typical tansistor (Fig.
1A) and visualize it as two diodes
wired back-to-back as shown in
Fig. 1B. Of course, two separate
diodes cannot possibly have collec-
tor-emitter current and thus cannot
amplify.

In an actual transistor, the two
diode junctions are seldom symmet-
rical and the base material is so
thin that current can flow through
it between collector and cmitter
when stimulated by collector volt-
age and a forward base bias. Vary-
ing the base bias by a signal causes
collector current variation; this is
amplification.

According to the way a transistor
mecasures on an ohmmeter, its
“black box” circuit consists of three
diodes and two resistors, as shown
in Fig. 2A. The chart in Fig. 2B
is a good guide to the approximate
readings expected with germanium
transistors when checked on a
VTVM has a 1.5 volt chmmeter
battery. Don’t be surprised if many
normal transistors show more basc-
emitter than base-collector leakage.
This only means the collector and
emitter are not symmetrical. If you
usc other scales, or a meter with
another battery voltage, the resist-
ance readings will be radically dif-
ferent, since all solid-state diodes
change resistance according to the
voltage applied to them.

The same low base-emitter, base-
collector or collector-emitter ohm-
meter reading when the test leac
*BE Technical Editor
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Babcoke
Joins BE
Editorial
Staff

Carl Babcoke has joined the edi-
torial staff of Broadcast Engineering
as the technical editor. Among other
tasks, he will be reviewing new prod-
ucts and working in the lab.

Carl, who refers to himself as an
“electronic detective”, comes to BE
after 14 years with RCA as a service
and training manager. Although he
has worked in a number of areas in
electronics, Carl’s specialty is trou-
ble shooting solid state equipment.

S——

e

We welcome him to the staff and
to the broadcast fraternity.

polarity is reversed, indicates a de-
fective transistor with a shorted
junction. An open reading for both
polarities indicates an open junc-
tion. One common defect is a short
from collector to emitter. Often
there is no corresponding short from
the base to either the collector or
emitter. This is difficult to under-
stand since the base is located be-
tween them. Evidently the excessive
current caused by the collector-emit-
ter short burns away the base ma-
terial around the shorted area.
Silicon power transistors also can
be checked as shown in the chart of
Fig. 2B, although all the resistances
will be much higher than those
listed. Tests of small silicon transis-
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tors will be limited since the leak-
age resistance will be above the
highest ohmmeter scale. During
checks on both germanium and sili-
con transistors, don’t use a lower
scale than the ones specified in the
chart for forward bias readings be-
cause the ohmmeter current (which
reaches 150 mills on the X1 scale)
might damage small transistors.
You may question why we should
bother to check transistors with an
ohmmeter when there are many ex-
cellent transistor testors on the mar-
ket. First, there are many more
ohmmeters that transistor testers
around a typical workbench. But
more important, the ohmmeter tests
give more of an insight into circuit
voltage and resistance measure-

ments and how they are affected by
transistor defects. It is excellent belt-
and-suspenders technique to use
ohmmeter readings to verify the ver-
dicts of the transistor tester.

Tubes vs. Transistors

After the obvious lack of a heater
in a transistor and the necessity for
a high vacuum surrounding the ele-
ments of a tube, the next radical
difference between tubes and tran-
sistors is in the polarity of the bias
and the elements, as shown in Fig.
3.

A tube without bias (grid shorted
to cathode) will draw excessive plate
current. A transistor without bias
(base shorted to emitter) will have
a minimum collector current, and
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Connect Connect Desired
negative positive Ohmmeter reading
Test lead to: lead to: scale in ohms

Small RF and audio transistors

Forward base collector X10 50 or less
Forward base emitter X10 50 or less
Leakage collector base X10K 20K or more
Leakage emitter base X10K 20K or more
Forward E-C collector emitter X1K 2K or less
Leakage E-C emitter collector X1K 25K or more

Power transistors

Forward base collector X1 5 or less
Forward base emitter X1 5 or less
Leakage collector base X1K 10K or more
Leakage emitter base X1K 10K or more
Forward E-C collector emitter X10 2K or less
Leakage E-C emitter collector X100 4K or more

Fig. 2B Chart for measuring the junction resistances of PNP germanium tran-
sistors. All polarities should be reversed to test NPN types. These readings
are for VTVM’s using a 1.5 volt ohmmeter battery. Meters with other battery
voltages will show different resistances.

making the base positive increases
the collector current. The tube plate
voltage is positive, the polarity to
cause maximum conduction, while
the grid is negative to prevent any
grid current.

By contrast, the positive voltage
applied to the transistor collector
will cause less collector current than
would a negative supply (but this
current would not be under the con-
trol of the base-emitter). The base
is positive which is the polarity to
cause maximum base current. A
negative base voltage would be re-
verse-bias and would result in no
base or collector current (except
leakage).

To say these facts another way,
a grid is reverse-biased, a plate is
forward-biased, a base is forward
biased and a collector is reverse-
biased. A transistor always draws
base current (low impedance input)
and a tube has no grid current (high
impedance input) when both are op-
erated in class “A”.

The Hi-Lo P10 Pedestal permits new
angles—the unusual shots that add
interest and excitement to any broad-
cast no matter what the subject. The
very important addition of 10 inches to
the range of this pedestal over standard models
makes it a most versatile tool in TV production. With
the P10 pedestal you can get angles only possible
with a boom or cumbersome platforms or risers. The
lightweight construction of this versatile pedestal
with counterbalanced action and 8-inch twin wheels
permits two-man dolly shots by a single operator.
Sidewise tracking is practical while raising and
lowering camera. Go down 7 inches lower than other
pedestals for those interesting down-under shots.
Power assistance for elevation in remotely controlled
camera installations is provided for in its design.
Investigate this pedestal that can carry your TV
production to new heights.

Write for Bulletin P10

(215) 272-5300 ¢ Telex—846411

Western inquiries contact.

Circle Number 21 on Reader Reply Card
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POWER-OPTICS, INC.

P.0. BOX 226, FAIRVIEW VILLAGE, PA. 19409

Television Products, Inc. (213) 678-2388

NEW PEDESTAL
L I'l I'I_n gives tv cameras

10" greater range

3" higher...
7" lower...

than any other pedestal

BROADCAST ENGINEERING



- NBC
nixed our
dio
control
S lCw.

...they used our modular components instead.

NBC wanted a quality audio control system, but
they wanted to build it themselves. So they designed
their own system...using Electrodyne integrated
circuit modules.

Electrodyne consoles come standard. Or we’ll
build one to your order or help you design your
own. NBC, Technicolor and Glen Glenn Sound
designed consoles around our components. Capitol
Records, CBS Studio Center, and Hollywood Video
Center own big new consoles designed by Electro-
dyne. What do all these audio control systems have
in common? That “little bit more”” Electrodyne is
famous for. Here’s what we mean:

710L I-C Input Modules combine mike pre-amp, 1-f and
h-f equalizers, echo and program amplifiers in one 1%2” x
14” x 44" module with the widest available selection of
gain and equalization points.

Active Combining Networks combine up to 31 inputs with-
out foss. SM Series Switching Modules offer illuminated,
color-coded and identified control over inputs. LA-602 I-C
Program Amplifiers deliver 30 dbm output with less than
0.5% THD. PS-603 I-C Power Supplies put out 6 amps
fully regulated via I-C circuitry, with fail-safe short-circuit
protection. C A-702 I-C Limiter/ Compressor limits peaks
with or without level compression, has four slopes and con-
tinuously variable release time.

And of course there’s more. So call or write for
information on Electrodyue’s complete line of 8,
16 and 24 track audio control systems.

ELECTRODYNE

Electrodyne Corporation « 7315 Greenbush Ave., North Hollywood, Calif. 91605 - (213)875-1900 » Cable: “Electrodyne”

Circle Number 22 on Reader Reply Card

September, 1969
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An approach to automated

phasor design

By D. R. Denning,
RF Design Engineer, Gates Radio

B Since 1937, directional antennas
have helped new stations squeeze
into the congested AM broadcast
band and for 30 years communica-
tions engineers have wrestled with
the time consuming repetitive cal-
culations involved in the design and
specification of directional patterns
and the equipment necessary to pro-
duse the phased array.

While it is recognized that each
phased array presents a unique de-
sign problem, the mathematical
methods employed in reaching a suc-
cessful design do not vary signifi-
cantly from case to case. Even with
the basic mathematical similarities
in each design problem, the engi-
neer has been forced to calculate
each design manually, first deter-
mining the phased array necessary
to produce a proposed AM direc-
tional pattern and secondly comput-
ing and specifying the phasing sys-
tem to effect the necessary pattern.

With the coming of the small en-
gineering computer and the exist-
ence of real-time shared computer
facilities, communications engineers
have been able to adapt many of
their calculations to machine solu-
tion. But, whether the computer
technique is utilized by the con-
sulting engineer in specifying the
physical antenna array, or by the
systems engineers in determining the
networks necessary to produce the
phasing of the array, the technique
has been of a piecework nature.
Certain calculations are made by
machine; the results are inspected by
the engineer, and re-entered into the
machine under a different program
for further computation, and the
process continues. The engineer is
thus required to perform interim
work on a design.

Perhaps this type of process is
necessary in the specification of a
phased array to produce a desired
directional pattern, but it is not nec-
essary, from an engineering stand-
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point, to apply the piecework com-
puterization technique to the design
of the phasing system equipment.
The importance of the full specifi-
cation and precise design of phasing
systems has been discussed by R. S.
Bush.

A complex computer program for
phasing system design has been de-
veloped at Gates Radio Company.
Utilizing as input the data defining
the desired directional pattern, the
single FORTRAN program com-
putes all impedances, phase shifts,
network configurations, guaranteed
tuning ranges, and component val-
ues and ratings necessary for a suit-
able phasing system, without addi-
tional information or further action
from the engineer.

To grasp the complexity of the
programming involved in producing
this complete design technique, the
necessary computing hardware and
the program design technique will
be covered in this article.

The Computer

Major computing facilities applied
in the development of the phasing
system design program are located
in Cleveland. At the time of pro-
gram development, the hardware
configuration at this installation in-
cluded a Honeywell Series 200
Model 200 computer with four 20
kHz tape drives and a 20K charac-
ter memory.

The computer center in Cleveland
is linked to the Gates Engineering
offices in Quincy, Illinois, by a
hard-copy communication system
supplied by Xerox Corporation. Us-
ing a slow-scan process, the Xerox
Telecopier network provides hard-
copy data and result transfer and
permits computer results to be re-
turned to Quincy within 24 hours
after data submittal. Standard long
distance telephone communications
are utilized in this data link.

Chaining
The key to handling large scale
programs on the Honeywell 200

computer is an advanced program-
ming technique termed ‘“‘chaining”.
The availability of the chaining pro-
cess permits programs of up to
about 600,000 characters to be run
on the machine without interim data
transfer or operator assistance. Un-
der the chaining process, the major
program is divided into several pro-
gram blocks or “chains”, each con-
stituting a machine memory load.
The computer acts on each chain in
succession, storing meaningful re-
sults. Upon completion of a given
chain, the memory is cleared of all
information except that contained
in the specified area. The succeed-
ing chain is then entered into the
machine memory from magnetic
tape, and the preceding results are
utilized in the computations in-
volved in the new chain.

The phasor design program em-
ploys the chaining process to per-
mit solution on the Honeywell 200
configuration. The machine will ac-
cept up to 30 separate 20K charac-
ter memory loads within a single
program; the phasor design program
consists of 28 such loads, or a total
of about 500,000 characters.

A complete program run which
results in a comprehensive phasor
design may require up to 30 min-
utes of computer time to produce all
results from input data and the com-
piled program tape. This run time
is dependent upon the number of
active elements in the phased array.

The phasor design program is
written specifically for use on the
Honeywell 200 machine, utilizing
the FORTRAN language termed
FORTRAN “D”. However, with lit-
tle or no modification, the program
should be executable on any ma-
chine possessing sufficient memory,
chaining techniques, and an unre-
stricted FORTRAN 1V capability.

Input data for this phasor design
program consists of the parameters
specifying the required directional
array. The program has been writ-
ten to solve the phasor design prob-
lem with seven items of data.

BROADCAST ENGINEERING



ANTENNA
SELF
IMPEDANCE

1

ANTENNA POWER
SEPARATIONS OIVIDER &
MUTUAL MATCHING
IMPEDANCES
ANTEHNA PHASOR
BASE COMPONENTS &
IMPEDANCES TUNING RANGES!
ANTENNA CUSTOM OPTION ACU
CURRENTS & READ RASE COMPONENTS &
POWER IMPEDANCES TUNING RANGES
At
COMPUTATIONS PHASE SHIFTS PHASE SHIFTS

Fig. 1 Major computation areas of the
phasor design program.

—

. Broadcast frequency in MHz.

2. Tower height in feet or de-
grees.

3. Number of active elements in
the array.

4. Physical tower locations at the
antenna site in Cartesian Co-
ordinate form.

5. Tower field ratio data, includ-
ing relative magnitude and
phase angle.

6. Licensed broadcast power in
watts.

7. Transmission line data for

each tower, including the at-

tenuation, velocity factor,
characteristic impedance, and
line length in feet.

Major Computations

The basis for the design program
may be set down in the ten distinct
mathematical sections. The program
computes tower self-impedances us-
ing the tower height, construction,
and field-experience charts. It fig-
ures antenna separations and all
mutual impedances for the array,
solving the standard equations for
mutual impedances set forth by G.
H. Brown and R. King. Base im-
pedances, both positive and nega-
tive, are calculated, using mutual
and self-impedances and the tower
field ratios and all antenna base
currents and power are found.
Transmission line computations in-
clude phase shifts in the lines; input
power to each line, overall transmis-
sion line efficiency and allowable
deviation from input line lengths.

September, 1969

Next, the total phase shifts re-
quired in each line are investigated,
and ACU and phasor network phase
shifts are then calculated. To pro-
vide quantitative values for network
phase shifts, all lines and towers
must be considered together. The
final purpose of the phasing system
is to provide the correct phase shift
in each line to feed the correspond-
ing tower at the current phase indi-
cated by the angle of the field ratio.

This calculation for PHI, the to-
tal phase shift from common point
to antenna, is made for each line
in the antenna array. Thus, we have
an array PHI(I) where I=1, 2, 3,
. . . N. For mathematical simplicity,
all values of PHI are referenced to
a common value, any one of PHI
such that PHI(I) is replaced by REF
—PHI(I), where REF is the ref-
erence value.

Using the new array of values for
PHI, all values must be reduced to
PHI| <360, where |PHI| denotes
the absolute value of PHI. To pro-
vide a standard design using this
technique, all values of the array
PHI must fall into any of the follow-
ing three design areas: |PHI| = 20;
74< |PHI <101; or 149< |PHI
<200 (PHI in degrees).

If the above conditions cannot
be met, the following are considered:
PHI| < 30; 60 < |PHI| < 115;
or 130 < |PHI| < 200 (PHI in
degrees).

On the basis of stability, ease of
adjustment and economics of de-
sign, the “‘tee” network configura-
tion is used for phase shift and
matching applications. Ideally, the
tee configuration is designed with a
phase shift of 90 degrees. Design-
ing all networks to 90 degrees is
seldom possible, but good design
crieteria dictate that the phase shift
be as close to the 90 degree ideal
as possible. Therefore, definite limits
have been placed on acceptable
phase shifts, thus guaranteeing that
all tee networks have a phase shift
greater than 60 degrees, but less
than 115 degrees.

To facilitate all PHI values fall-
ing into these ranges, any value may
be added or subtracted from a value
of PHI so long as the same opera-
tion is performed on all values of
the array. By this method, all values

of PHI are adjusted to meet one of
the above design areas. Once the
array of line phase shifts has been
adjusted to acceptable values, these
values must be divided into phase
shifts to be made by the antenna
coupling unit, (ACU), and the pha-
sor network.

The value of the total line shift,
PHI, is divided between the ACU
and the phasor as follows:

If [PHI| < 30 and PHI =< 0
ACU phase shift = ACUPHI (in
degrees)

ACUPHI = (90 + ( |PHI| /2))
X (-1)

Phasor phase shift — PSRPHI
(in degrees)

PSRPHI — 90 — ( |PHI| / 2)
If |PHI| < 30 and PHI>0
ACUPHI = 90+ ( |PHI| /2)
PSRPHI = 90 - [90 - |PHI|]

2

X (-1).

If 60 < |PHI|<115
ACUPHI = PHI

PSRPHI = 0 (zero).

If 130<|PHI| <200
ACUPHI = PHI/2
PSRPHI — PHI/2

The program continues by calcu-
lating all ACU circuitry. These cal-
culations include the computation
of guaranteed tuning ranges for an-
tenna resistance and reactance and
the precise value required for each
component, including voltage and
current ratings.

Phasor network specification fol-
lows and results from calculations
include the range for adjustable
phase shift and the precise values
required for each component, in-
cluding voltage and current ratings.

The program concludes with a
rigorous investigation of power di-
vision circuitry, a calculation which
is often omitted from manual de-
sign. The power division circuitry
is computed for both the Shunt
(Ohm’s Law) type and the Series
type. In each case, a full 90 degree
tee network is provided for com-
mon point matching. Results here
include guaranteed tuning ranges
for the matching network, and pre-
cise component values including
voltage and current ratings.
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Output

Output from the phasor design
program is in the form of a printed
report. Complex output routines are
utilized to provide a report which
includes full identification for all
results. Thus, the computer printout
may be interpreted by persons un-
familiar with the computer tech-
nique, or with any single design
problem. The printed report pro-
vides the engineer and the customer
with a full description and specifi-
cation of proposed phasing system.

Exact values for inductances and
capacitances are provided in the re-
port rather than standard values as
are available in discrete compon-
ents. It is felt that the inclusion of
the precise values required provides
a true and meaningful picture of the
circuit. A typical phasing system
resulting from the computer is illus-
trated in schematic form in Figure
2.

Conclusion

Through the use of a medium
scale third-generation computer, the
various calculations involved in suc-
cessful phasor design have been
welded into a single computer pro-
gram. For the first time, the engi-

ncer has found a tool to frece him
entirely of the repetitive calcula-
tions required in the specification of
phasing systems.

The use of this computer tech-
nique makes possible an intensive
study of design problems. The in-
herent high speed of machine solu-
tions produces within 30 minutes a
design which could involve 40 hours
of valuable engineering time. The
significance of this time saving is
further enhanced by the fact that
the engineer is free to pursue other
projects in the time previously re-
quired for phasor design.

As in any lengthy and tedious
calculation, the possibility of human
error and approximation occurring
in phasing system design computa-
tion is quite high. Provided that the
initial input data is accurate, the
comprehensive computer program
virtually eliminates the possibility
of human error in design calcula-
tion and specification. Thus, the
phasor design program saves time,
improves accuracy and produces
better results over manual or piece-
work computer methods.

In spite of the present capabilities
of the phasor design program, addi-
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tional arcas exist for continued com-
puterization. Previously limited by
machine size and capability, the
program could be expanded to pro-
duce a complete parts list utilizing

library tapes of standard compon-—

ent values and types. The addition
of a computer plotter to the hard-
ware configuration would allow the
production of a system schematic
diagram directly from results com-
puted within the program.

Additional subroutines with the
program might provide for a list-out
of all acceptable designs for a given
directional array, or in a more so-
phisticated sense, the selection of
the most practical or desirable sys-
tem based upon design criteria.

These additional capabilities are
possible within the next few years,
as the computerization of the phasor
design technique grows with the
concept of machine-assisted design
in the broadcast industry.
References:

*Quantitative Phasing System Specifi-
cations”. R. S. Bush, Broadcast Engineer-
ing, pp. 26-34, June, 1961.

“High Frequency Models in Antenna
Investigations”, G. H. Brown and R.
King, Proc. I.R.E., vol. 22, pp. 457-480,
April, 1934. 0
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Fig. 2 Four tower system phasor computer designed for daytime and nighttime operation.
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Attention TV Stations:

We've got news for you!

FILMLINE'S professional color film processors
now availahle for TV NEWS

The FILMLINE Models FE-30 and FE-50 are exciting new color film processors designed specifically for use
in television station news departments. The design is backed by Filmline's reputation as the world's
leading manufacturer of professional film processors for the commercial motion picture laboratory industry.

Now for the first time the television industry can enjoy the benefits of professional caliber equipment
incorporating exclusive FILMLINE features that have paced the state-of-the-art in commercial laboratories,
at a cost lower than processors offering less.

After you check these exclusive Filmline features you'll want

to install a Filmline processor in your news department NOW!

© “FILMLINE OVERDRIVE FILM TRANSPORT SYSTEM”
This marvel of engineering completely eliminates
film breakage, pulled perforations, scratches and
operator error. The film can be deliberately
stalled in the machine without film breakage or
significant change of film footage in solutions.
The heart of any film processor is the drive
system. No other film drive system such as
sprocket drive, bottom drive or simple clutch
drives with floating lower assemblies can give
you the performance capability of the unique
Filmline Overdrive Film Transport System.

©®“TORQUE MOTOR TAKE-UP” gives you constant film
take-up and does not impose any stress or strain
on the film itself. Completely independent of the
film transport system. This FILMLINE feature is
usually found in professional commercial pro-
cessors but is incorporated on the FE-30 and

MODEL FE-50: |
16 mm Color Processor
fot Ektachrome Fllm. Speed,

0PN $22 500

Don't

FE-50 models as standard equipment.
settle for less!

® “TEMP-GUARD"” positive temperature control sys-
tem. Completely transistorized circuitry insures
temperature control to well within processing
tolerances. Temp-Guard controls temperatures ac-
curately and without the problems of other
systems of lesser sophistication.

® “TYRBO-FLOW” impingement dryer. Shortens dry-
to-dry time, improves film results, and carefully
controls humidity content of your valuable (and
sometimes rare) originals. Immediate projection
capability is assured because the film dries flat
without the usual curl associated with other
film processors.

®47ER0 DOWN TIME” The reputation of any film
processor is only as good as its reliability. The

. MODEL FE-30:
16mm Color Processor for
Ektachrome flim. Speed 30

FPM. $16,400

combination of the exclusive and special added
Filmline features guarantees trouble-free opera-
tion with absolute minimum down-time and with-
out continual operator adjustments. Recapture
your origina! investment in 2 years on mainten-
ance savings alone. Filmline’s “Push the button
and walk-away processing” allows inexperienced
operators to turn out highest quality film.

@ MATERIALS, CONSTRUCTION AND DESIGN” Ali
Filmline machines are constructed entirely of
metal and tanks are type 316 stainless steel,
heliarc welded to government specifications. The
finest components available are used and rigid
quality control standards are maintained.
Compare Filmline features to other processors
costing more money. Feature-by-feature, a careful
evaluation will convince you that Filmline offers
you more for your investment.

Additional Features included in price of machine (Not as extras).

Magazine load, daylight operation ® Feed-in time delay elevator (completely accessible) w Take-up time delay
elevator (completely accessible) m Red brass bleach tank, shafts, etc. Prehardener solution filter ® Precision
Filmline Venturi air squeegee prior to drybox entry m Air vent on prehardener ® Solid state variable speed D.C.
drive main motor m Bottom drains and valves on all tanks ® Extended development time up to two additional
camera stops at 50 FPM s Pump recirculation of all eight solutions thru spray bars ® Temperature is sensed in
the recirculation line ® All solutions temperature controlied, no chilled water required = Built-in air compressor
m Captive bottom assemblies assure you constant footage in each solution m Change over from standard develop-
ing to extended developing can be accomplished in a matter of seconds ® Impingement dryer allows shorter put
through time.

Partial listing of Filmline Color Installations: — NBC- New York,

NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net-
works, Eastman K'odak, Rochester,

Laboratories: De Luxe Labs, General fim Labs (Hollywood), Pathe-
Labs, Precision Labs, Mecca Labs, Color Service Co., Capital Film
Labs, Byron Film Labs, MGM, Movie Lab, Lab-TV, Technical Film
Labs, Telecolor Film Labs, Guffanti Film Labs, A-One Labs, All-
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs.

TV Stations: WAPI-TV, KTVI-TV, WXYZ-TV, WTPA-TV, WBTV-TV, WEAT-
TV, WMAL-TV, WSYR-TV, WDéU-TV, WVUE-TV, WIXT-TV, WTOP-TV,
b S et N T, A
TV, WNBQ-TV, KSLA-TV, WSAZYV, wHP-Tv, wHct-Tv, wiwo.v. “When you buy quality Filmline Costs Less”

Circle Number 23 on Reader Reply Card

Dept. BS-69

Send for Literature.

CORPORATION
MILFORD, CONNECTICUT

Time & Lease
Plans Available.

All prices F.O.B.
MILFORD, CONN.
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Announces a

Bueak T ! !

AN EQUALIZED
PRE-AMPLIFIER
WITH HEAD ROOM!

That’s right, QRK, now
offers a line of mono and
stereo equalized pre-ampli-
fiers, which can achieve +10
dbm output without distort-
ing or clipping. Normally,
the output of a pre-amplifier
is only —20 dbm, but with
loud passages, “head room”
1s required!! Only with the
QRK “Ultimate” pre-
amplifiers, can you be sure
of true reproduction of your
loud passages. Other fea-
tures —0.19, distortion; —75
db noise; built-in rumble
filter; self contained power
supply; balanced output
transformer,

Contact the QRK Plant or
your CCA Area Represent-
ative for details:

ELECTRONIC
PRODUCTS, INC.
1568 NORTH SIERRA VISTA, FRESNO,

CAl IFORNIA 93703 « Phone: 209 251-4213

Subxidwary of
CCA ELECTRONICS CORP.
716 JERSEY AVENUE, GLOUCESTER CITY,
NEW JERSEY 0B030 » Phone: 609 456:1716
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' EXGHANGE

Television Tape Counter

The number of dropouts on a
television tape playback can be
counted without using a picture
monitor by constructing an elec-
tronic counting unit. Much of the
necessary dropout circuitry for this
unit is found in board #6 of the
Ampex VR-2000. An adapter unit
may be connected to a front panel
test point on this board without af-
fecting the normal operation of the

recorder. During playback, digital
counting units total dropout pulses
appearing at this tesst point (TP1)
and at the end of the playback, the
total may be noted.

The dropout circuitry in a VR-
2000 is normally set to trip when
the recovered RF drops 20 db be-
low normal. When the dropout ex-
ceeds this figure, a pulse is gener-
ated in Q17, 18, 18 and shaped by

COUNTER BOTTOM VIEW
6V MOTORULA
MCrzap
TO TP1 VR2000
DROPOUT
SENSOR 8D #6
GND CLIP
COUNTER
P.S. NEG
3.6V
RESET '
RESH  —+—3 5 1.8
VR2000 424y Lo
ON RECORD- WA—
T rone " OPTIONAL CONNECTION B
0
.,Eé’}',;?s"‘ ouTPUT QUAD TWO INPUT GATE
DROP-OUT ANY EVENTS ELECTRONIC COUNTER ON DCN KITS
COUNTER ADAPTER POPULAR mcdmnmcsz.;muw 1968,
REQUIR!
- A -
/ A
[ %] [ [ ] [ 1
10TP1 | | T T T 1
BOARD 6 IN I ‘ COUNT COUNT
COUNT
' ouT CARRY | caRRy
[~}
[ Reser I | Reser RESET |
| o || o | | o |
CUPTO 6| | +36 | 36 |
VR2O0O | T T i T T
FRAME | ovD | GND | | oND | ono | OND |
} - 4 o | 1 +
IINH(I’BIT T — E— I
L1 GND
TO VR2000 +3.6
PIN12 BD6
- —
(+24V EE-MODE)
+6V
MOTOROLA
$2m0 MDA 321
T, viw r -
{+
&L, 500 uF MOT. oL 15000 | l6.3
T ev wrsi & T v | Vv DAL
L T LAMENT "
L ~ TRANSFORMER
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a Tunnel diode in board #6 for
use in another module. The same
pulse is available at TP1 with a peak
to-peak amplitude of 12V.

An adapter unit conlaining an
emitter-follower may be constructed
on a small piece of perforated board
to translate this pulse to RTL digi-
tal logic levels and to prevent exces-
sive loading of the test point. The
frequency response of the decades
extends past 8 MHz permitting the
counter to record any dropout that
occurs.

The complete circuit of the
adapter board also includes an in-
hibit circuit which may be con-
nected to the recorder EE-Record
24V bus at pin 12, bd. #6, to pre-
vent counter action when cal pulses
are present during standby. This
connection is not essential, since the
counter may be casily cleared with
the reset button at the start of any
tape playback.

The availability of counter decade
kits complete with printed circuit
boards simplified the construction
of this unit. Four decade units
should be used and may be mounted
at one end of a 4x7x12 minibox
complete with input jack, reset but-
ton and power supply. A regulated
supply is shown in Figure | since
such a circuit may be assembled in-
expensively and will give better re-
sults than an unregulated supply.
It should be possible to build the
complete unit for less than $75.

Bert Kelley
WFLA-TV, AM, FM
Box 1410

Tampa, Fla.

GET
COMPLETE
DETAILS

about the products
advertised or described
in this issue.

o
Use Free Inquiry Card.

Be sure to include your
name and address

Granger

Associates
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NEW SOLID-STATE FM “DRIVER” PUTS
STEREO, MONO AND SCA CONTROL AT
YOUR FINGERTIPS

Even old amplifiers get a fresh, clean start with
the Granger Model 660 FM Exciter. The 5 to 12
watts output offers plenty of driving power to
give FM’ers a new sound.

The G/A Exciter's direct-FM system assures the
cleanest possible signal, and stereo separation is
35 db or better from 50 Hz to 15 kHz. Compact
plug-in modules for mono, stereo and SCA use
reliable integrated circuits and are completely solid
state. Built-in meters and test probe let you make
on-the-air checks for easy, routine maintenance.

A built-in load fault protection system keeps the
RF amplifiers safe from short or open circuits.

There's more to tell. Write for information. . .
and drive safely with the Granger (Bauer) 660
FM Exciter.

BAUER
BROADCAST PRODUCTS

\

1601 California Ave., Palo Alto, California 94306
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(Use circle-number on reader service card for further information)

Building the Heathkit SB-620

The new Heathkit SB 620 Scana-
lyzer is a unique unit that has a
number of applications in commer-
cial, non-commeicial and amateur
radio service. Designed basically as
an instrument capable of displaying
signals in a bandwidth range of from
10 to 500 kHz, the unit has many
other uses.

Aside from acting as a spectrum
monitor, the Scanalyzer can be used
to check oscillator stages for har-
monic levels. And it will detect and
display parasitics. It also can be
used to check mixer stages for sig-
nal and oscillator feedthrough and
mixer products. It can even be in-
serted to check for linear amplifier
distortion products. In fact, the unit
is capable of displaying two RF sig-
nals on the screen at the same time.

Both variable and fixed sweep
widths are provided. The variable
sweep width mode provides up to
500 kHz of band width presentation
(150 kHz maximum when wired for
455 kHz IF systems). The 10 kHz
and 50 kHz fixed, narrow-band
sweep widths permit slow speed,
high resolution signal analysis. At
these reduced sweep widths and slow
sweep rates, this unit can resolve
equal amplitude signals down to 1
kHz separation,

The Scanalyzer can be used to
provide a check for out-of-band op-
eration (amateur), to aid in locating
spurious transmitter radiation, for
carrier null adjustments, and for
measuring unwanted sideband.

Other features include a fast
sweep pushbutton switch for the 10
and 50 kHz preset slow-sweep rates,
a —20 dB Log switch position for
an additional 20 dB of attenuation
in the IF system to permit a full 60
dB dynamic range, and a 20 dB
attenuation switch for test signal in-
put.

56

When BE constructed the kit,
only two problems came up. The
first showed up in routing the wire
bundle that runs between the black
and white capacitors in Fig. 2. Care
must be taken to assure that break-
out wires are headed toward the ter-
minal boards. Look ahead and press
the leads down and toward their con-
necting points. Otherwise, the sold-
ering will go smoothly until you get
to the middle of the bundle. If the
bundle has been rotated 180 de-
grees, some of the wires will not
reach their connecting points and
the entire bundle must be moved.
This may mean rewiring the first
several leads.

After several hours on the bench,
we found it nearly impossible to get
the maximum sweep rate. The grem-
lin was a NE 85 neon lamp. Since
there is another NE 85 that is used
as an Off-On indicator, we simply
swapped the two and the maximum
sweep rate was easy to achieve. But
it should be remembered that these
neon lamps must be aged before it

is assumed they are not working
correctly.

An experienced builder has wir-
ing ideas of his own. In some cases,
he can improve slightly on the kit
design. But when it comes to cutting
wire bundle and cable leads, the
manual must be followed. The leads
to the CRT base seemed too long,
and we cut them slightly. After all
the wires were soldered, the CRT
base leads were short enough to
keep the CRT from fitting properly
into its holder. The leads were
routed in alternate paths to allow
slack, and the problem was elimi-
nated. However, we were danger-
ously close to needing a new set of
leads.

Kits have a tendency to include
wire lengths that are in excess of
that which is best for optimum cir-
Cuit operation. In most cases, wire
trimming should take place after the
unit has been completed. When you
think you've made a nifty shortcut,
you may find that the move will
complicate the placement of other
parts.

Whether planned for use in com-
mercial, non-commercial or amateur
stations, the SB 620 can remain in
operation for extended periods of
time. The case is well ventilated, al-
lowing minimum unit operational
temperatures.

Like so many other basic test in-
struments, we suggest the unit be
inserted at some point and used
daily. Too much costly test equip-
ment sits on the bench waiting for
an emergency or a “proof” assign-
ment.
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The Two-Way Microphone

Tweeter

Woofer

Cross-Over

¥ |
l’
1

Similar to a two-way speaker system, the total response
range of a two-way microphone has been subdivided
between a high frequency and low frequency trans-
ducer with the cross-over at 500 Hz.

The basic principle is ideal. It took the electro-acous-
tical competence of AKG to make it possible. It repre-
sents the most significant advancement in cardioid
dynamic microphones.

The results are performance characteristics formerly
unobtainable in cardioid dynamic microphones,

In practical terms this means:

DISTRIBUTED BY

® Natural, objective recordings without discoloration
of sound reaching the microphone off-axis.

® More gain before feedback.

® Greater intelligibility and “‘reach’” without deteriora-
tion of signals reaching the microphone off-axis.

® Because of elimination of proximity effect there is
no rise in bass response to cause feedback or loss
of clarity.

lllustrated is the D 200 E, adjacent to its components.
Suggested retail net $69. Write for complete technical

description of all AKG Two-way Microphones. B0
*U.S. Patent #3,204,031

A NORTH AMERICAN PHILIPS CORPORATION
100 EAST 42nd STREET, NEW YORK, NEW YORK 10017

AKG CANADA « DIVISION OF DOUBLE DIAMOND ELECTRONICS « SCARBOROUGH, ONTARIO
Circle Number 26 on Reader Reply Card
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Audio Console

A solid-state audio console, the
Yard I, that offers a wide range of
operational facilities in a compact,
space-saving package has been in-
troduced by Gates Radio Company,
division of Harris-Intertype Corpor-
ation.

Just over a yard wide (38 inches),
the console features twelve inputs
into cight mixing channels. and two
unwired utility keys to give the
broadcaster greater operational flex-
ibility. The Yard 1l is a full control
facility for any size AM and FM
monophonic stations. It can also
serve as a sub-master control or
production console for larger opera-
tions.

Any of the cight input channels

may be switched to either the pro-
gram or audition position to permit
monitoring or recording of any in-
coming sources without disturbing
programnung.

Faders are the reliable open-type
step attcnuators that can be easily
serviced. Mixer knobs are supplied
with colored disc inserts to color-
code controls by function: red for
turntables, or green for studio loca-
tions.

Two muting relays are supplied
to operate warning lights as well as
muting of the control room and
studio speakers. A terminal strip on
the console permits flexible selec-
tions of muting relay operation
simply by changing jumper wires.

Except for the externally mounted
power transformer, the Yard IT is
completely self-contained. Accord-
ing to Gates, frequency response of
the Yard Il is uniform = 1 dB from
30 to 15,000 Hz. Noise is better
than 73 dB below normal output
with cross-talk below the noise at
normal levels and control settings.
Distortion is less than 0.75% from
30 to 15.600 Hz at = 18 dBm out-

put.
Circle Number 70 on Reader Reply Card

Audio Flutter Meter

An cconomical new flutter meter.
offering professional quality and ac-
curacy has been introduced by
Data Measurements Corporation.

Designated the Model 8155, the
new flutter meter was developed
specifically for use in radio and
television stations and in critical
high-fidelity applications. It pro-
vides precise flutter measurements
to NAB or DIN standards .

The Model 8155 also provides a
precision 3 kHz test frequency,
which may be used for recording
and reproducing without a standard
tape. The instrument has a self-
checking feature, and will maintain
calibration with measurement con-
sistency between an unlimited num-
ber of units.

Operating from reproduce elec-
tronics, the 8155 has easily under-
stood front panel controls, making
it usable for production line or field
service operations. The compact
size of the 8155 makes it easily port-
able. The unit weighs less than 10
pounds.
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Neve designed and bunt it for THAMES

24 Channel

free grouping TV Sound
Control Console with two
plug-in 12 Channel
auxiliaries.

This is the first stage of

a complete re-equipment
programme entrusted to
_Rupert Neve & Co. Ltd. by,

TELEVISION LTD

Rupert Neve & Co. Ltd. Cambridge House, Melbourn, Royston, Herts. {25355, 5cB0URN, 776
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Furtherproof...
sound has never

been inbettershape

OMNIDIRECTIONAL
DYNAMIC
MICROPHONE

RES55

There are plenty of good, functional reasons

. behind the new look of Electro-Voice profes-
sional microphones. Reasons dramatically proved by
the rapid success of the Model 635A and the REIS.
Now we've added the RES5S5 to this handsome group.

The RESS, like its predecessor the 655C, is an
extremely wide-range omnidirectional dynamic. And
in most electrical particulars it is not greatly different.
RES5S5 frequency response is a bit wider, and perhaps
a trifle flatter. An impressive achievement when you
consider that the 655C has been extensively used as
a secondary frequency response standard. Output
level is 2 db hotter, and the exclusive E-V Acoustalloy®
diaphragm of the RES5S can provide undistorted out-
put in sound fields so intense as to cause ear damage.

The biggest changes in the RESS are mechanical.
For this microphone is even more rugged than the
655...long known as one of thc toughest in the
business. There's a solid steel case and new, improved
internal shock mounting for the RES5. Plus a satin
nickel finish that looks great on TV long after most
microphones have been scarred and scratched almost
beyond recognition.

For convenience we’ve made the
barrel of the RESS just 3/4” in diameter.
It fits modern 3/4” accessories. It also
fits the hand (and its length makes the RES5
perfect for hand-held interviews). We also
provide XLR-3 Cannon-type connectors to help
you standardize your audio wiring. Detail
refinements that make the RE55 more dependable,
easier to use,

Finally, the RES55 has the exclusive Electro-Voice
2-year unconditional guarantee. No matter what hap-
pens, if an RES5S5 fails to perform during the first two
years — for any reason — we'll repair it at no charge.

Try the Electro-Voice RE5S5 today. The more you
listen, the better it looks!

ELECTRO-VOICE, INC., DEPT. 991V 638 Cecll St Buchanan, Michigan 49107

«high fidelity speakers and systems o tuners, amplifiers, receivers « public address loudspeakers
« microphones « phonograph needles and cartridges * organs » space and defense electronics

ElecthioYobres

Circle Number 17 on Rende ReplyeCarden o SUBSIDIARYT OF GULTON INDUSIRIES, INC.




PROFTABLY

If you think the straightest line to
UHF profitability is a ZIG ZAG—
you're right! Jampro offers lower
installed costs, the widest pattern
flexibility and hlghest gain per dol-
lar of any UHF antenna in the
industry. Omni gains to 48, with
power capability up to 120 KW. For
the straight line on UHF profits,
call JAMPRO!

J/AM P|RO)

ANTENNA COMPANY
A DIVISI%&%V OMPUTER EQUIPMENT CORP.
ower Inn Road

Sacramento, California 95828
916) 383-1177,

Clrcle Number 29 on Reader Reply Card
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Cable Preamplifier

A new weatherproot UHF an-
tenna preamplifier for use in cable
television systemis is now available
from C-COR Electronics, Inc., State
College, Pennsylvania, manufactur-
ers of amplifiers for military, indus-
trial and cable television applica-
tions.

Called Model 2202, this compact
preamplifier provides single-channel
reception for any channel from 14

through 60 with good signal-to-
noise characteristics. It has typical
noise figures of 3.5 dB to 5 dB with
good input match, VSWR 1.5, and
18 to 23 dB gain, depending on
channel.

Model 2202 with 75 ohm impe-
dance for standard television chan-
nels measures only 3% x 62" x
2¥4” and is packaged in a pressure-
tight, weatherproof aluminum hous-

ing.
Circle Number 72 on Reader Reply Card

TV Console

A television control console, cus-
tom-designed for video tape appli-
cations has been introduced by
Concord Communications Systems,
a division of Concord Electronics
Corporation,

Designated as the Model TCC-
100 series, the new consoles repre-
sent the first complete, compact sys-
tem designed for industrial and edu-
cational applications for less than
$3000.

The new ‘“package” system may
be used with any video tape record-
ing system for professional studio
quality recording capabilities. It in-
cludes such features as: three pre-
view video monitors, a composite
monitor, built-in switching and spe-
cial effects panel, five audio inputs,

“«“

built-in speaker for monitoring au-
dio, recording VU meters, operator-
to-cameraman communication pro-
visions and master audio and video
controls.

Subject matter from up to threc
cameras may be recorded with se-
lected audio material, background
music effects, titling and assorted
special effects as desired.

Circle Number 74 on Reader Reply Card

NEED AN AMPEX,
MAGNECORD or SCULLY?

CONTACT CCA "%y
EloSKETES SO
T 1609) 456.1716
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Distribution Amp

The new Vikoa Model 5410 solid
power series amplifier features a 30
dB gain high performance, solid
state primary distribution makeup,
true modular construction on glass
(Military grade) substrates, plus a
breakthrough in noise figure. The
unit is capable of being directly
driven from an antenna, and pro-
vides full coverage for low band
TV channels.

Generous ratings have been made
throughout, allowing cascaded oper-
ation, long life, and little or no
maintenance. Provision is made for
screw driver adjustment of indepen-
dent high band and low band gain
controls which provide ease in
reaching the farthest outlet with
compatible levels.

An aluminum extrusion provides
the housing for the modular ampli-
fier. Cast end bells provide rail type
mounting which, coupled with a low
profile, provide convenient mount-
ing in the most inaccessible loca-
tions.

Circle Number 75 on Reader Reply Card

Deviation Meter

Measurements, Boonton, N.J. an-
nounccs the availability of their new
Model 140A, standard deviation
meter and standard test receiver.

The new instrument, completely
portable and designed to measure
accurtaely the peak freqeuncy devia-
tion of FM communications trans-
mitters is specially suited for lab use
and mobile radio servicing. Devia-
tion meter contains accurate, linear,
counter-type discriminator and de-
generative voltmeter. Stable conver
sion oscillator permits measure-
ments to 1000 MHz with 3% devi-
ation accuracy. Easily standardized
without accurate FM source or re-
quirement for Bessel-null tech-
niques.

Output system includes 750
micro-second de-emphasis network
to permit use as a standard test re-
ceiver meeting EIA Standard RS-
152-A, enabling simple measure-
ments of noise, distortion and audio
frequency response on transmitters.
The network may be switched out
of the circuit when not required.
Front panel phone jack for conven-
ient monitoring. Meter has direct
reading ranges of 0-5 kHz and 0-20
kHz.

Circle Number 76 on Reader Reply Card
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Automatic Programmer

Two part-time program automa-
tion systems designed for specific
programming needs of broadcasters
not yet ready for full-time automa-
tion are available from Gates Radio
Company, division of Harris-Inter-
type Corporation.

One system usecs reel-to-reel ma-
chines for audio reproduction and
is especially suited to broadcasters
that offer a wide range of music in
their programming. Tape cartridge
units are featured in the other sys-

tem for stations having a limited
number of chart selections. Both
systems come in monaural and
stereo.

At many AM and FM stations,
night-time and weekend schedules
lend themselves to some part-time
automated periods. The change to
part-time automation has these ad-
vantages: Use of “quality” voices
during non-traffic periods, relief for
a lone operator who also must han-
dle news and production, and main-

Tandbergs_Love Child

‘i

JIRr
-

SERIES 11
Full Track and
Half Track

)

% s

---------

o o

PORTABLE/SOLID STATE/BATTERY OPERATED/TAPE RECORDER

At first, it was almost a labor of love to meet all the rigofous demands for
Tandberg excellence. Then, after exhaustive development, this fine product
was born for critical, on-the-spot, ‘professional-type recordings that require
“‘better, clearer, more natural sound.’”” The quality speaks for itself —
Tandberg. Try it. But first, to start with, review these important features:
3 separate heads; 3 speeds; 7” reel capacity (cover off); mixing facilities
with separate level controls, =0.59% absolute speed tolerance; automatic
limiting control; 200 ohm monitor headphone socket; built-in speaker;
accepts ten 1.5 D cell or nickel cadmium batteries, weight 10 Ibs.

SPECIFICATIONS

frequency Response: 732 ps — 30-20,000Hz (*2-
db 40-16,000Hz); 3% ips — 30-13,000Hz (*2db
50-9,000H2); 1% ips — 30:7,000Hz (*2db 60-
4,500Hz). Signal-to-noise Ratio: @ 7v2 ips 61db.
Wow: 712 ips better than .1%; 3% ips better
than .15%; 17 ips better than .35%. Erase &
Bias Frequency: 85.5KHZ *+2KHz; below 5% distor-
tion, Transistor Complement: 41 transistors, 8 di-
odes, 2 zener diodes. $449.50

Optional Accessories:
Carry Bag $29 95 AC Power Supply S 4.4 0%

for better, clearer, more natural sound

Tandbery

TANDBERG OF AMERICA INC

P.0. Box 171, 8 Third Avenue, Pelham, N. Y. 10803
914 PE 8-0772

ALSO, AVAILABLE

Model 11-1-P

For Professional Sound/ Film Syn-
chronization and Audio Engineering.
Rugged, climatized construction. Syn-
chronizer and power supply optional.

$699.00
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IMPROVED
PERFORMANCE!

NORTRONICS
ANNOUNCES
THE 9000 SERIES

TAPE HEADS
FOR
PROFESSIONAL
and STUDIO
EQUIPMENT

UNEXCELLED PERFORMANCE IN
AMPEX, SCULLY AND OTHER
PROFESSIONAL RECORDERS

® Extremely smooth response from
20 Hz to 20 KHz.

® Extra wide pole faces for minimum
low frequency contour effects.

® Hi-Q, low loss core structures.

® Extra deep deposited quartz gaps
for sharp, clean edge definition.

® Full gap depth for maximum wear
life.

® All metal hyperbolic face for re-
duced oxide loading and intimate
tape contact.

® Gap Colinearity—Precise Gap
Alignment For Both Azimuth and
Phase on Multi-Track Heads, either
4-Channel or 8-Channel.

MORE CONVENIENT THAN

FACTORY REPLACEMENT

® Available locally, from your
distributor.

® Replace heads in the field, mini-
mum down time. Plug-in simplicity.
No need for a spare nest.

® Wide choice of Record, Play, and
Erase Heads, for 14 inch, 15 inch,
and 1 inch tape, in a variety of
track styles.

8 Full details in Nortronics Bulletin
7295A, available free on request.

~ Hortronics

ComMPANY, INC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone: (612) 545-0401
Circle Number 31 on Reader Reply Card
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tenance of “on-air™ production qual-
ity with part-time and inexperienced
personnel.

Status lights indicate the exact
position of automated programming
at a glance. Last minute program
changes can casily be made at air
time on the systems’ SC-48 pro-
grammer. Each system has the ca-
pacity for five additional inputs for

future expansion.
Circle Number 77 on Reader Reply Card

Instructional TV
A new 2.5 GHz instructional tele-
vision transmitter modulator, Mod-
el SE-1, has been developed by

Micro-Link Systems/Varian Associ-
ates of Copiague L.I., New York.

Available in one, two, three or
four-channel configurations, the new
equipment provides automatic gain
control for both audio and video
inputs. thus eliminating the need to
continually adjust levels, or to pur-
chase extra processing equipment.

The Model SE-1 solid state ex-
citer accepts standard audio and
video inputs, and develops a TV sig-
nal on any of the VHF high-band
channels. The output is used to
drive a 2.5 GHz ITFS transmitter or

a cable distribution system.
Circle Number 78 on Reader Reply Card
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Low Power Antenna

A Class “A” circularly-polarized
FM antenna having all of the elec-
trical advantages of a high-powered
heavy-duty FM antenna but de-
signed to handle low power inputs
for less cost to Class “A” FM sta-
tions, has been introduced by
Gates Radio Company, division of
Harris-Intertype Corporation.

Constructed of rugged brass ele-
ments, the antenna is available in
configurations up to and including
six bays at power inputs up to five
kilowatts. It can also be supplied
with null fill and beam tilt, used for
the most part on higher power in-
stallations. The antenna is pre-tuned
to the station’s operating frequency
before it is shipped from the factory.

The low-silhouette configuration
of the antenna results in minimum
wind-loading. For de-icing, two 150-
watt stainless steel heating elements
per bay are available as optional ac-
cessories. They are factory installed
and replaceable in the field.
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Lighting
Berkey-Colortran, Inc. (a Divi-
sion of Berkey Photo, Inc.) an-
nounces the availability of a com-
plete line of PAR 64, 1000W
“quartz” lamps in 3 200°K,
3400°K and DAYLIGHT color

September, 1969

temperatures. The PAR 64 lamps,
with a range of beam patterns from
narrow spot to wide flood, meet the
creative needs of the cinematogra-
pher, lighting director and the still
photographer.

The recently introduced Color-
Tran Maxi-Brute “6” and the new
Cine Queen II are fixtures utilizing
the PAR 64 for a variety of light-
ing applications. The Cine Queen
II, an ideal motion picture and tele-
vision location light, is also suitable
for photo instrumentation and high
speed photography. The well ven-
tilated construction allows for con-
tinuous duty operation.

The Cine Queen II can be stand
mounted or supported by standard
grip equipment. Specially designed
specular or diffuse intensifiers are
available which increase the inten-
sity and efficiency performance of
the fixture. Other accessories include
four leaf barndoors, scrims, dichroic
daylight conversion filters, heat fil-
ters and diffusion glass.

"The stand model weighs only 9
Ibs. and incorporates a cast alumi-
num yoke with an integral mount-
ing bracket. The hanging model,
weighing 5%2 lbs., is equipped with

a C-clamp for mounting on an over-
head grid.
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FET Choppers

Three new FET choppers, 2N4-
391, 2N4392 and 2N4393 have
been introduced by National Semi-
conductor. These devices feature a
fast switching time of 15ns (typical)
and low leakage of 10 pA maxi-
mum.

National offers the potential users
of these devices two features, high
reliability and immediate availabil-
ity. This series of FET’s offers opti-
mum performance in micro-volt am-
plifiers and meters, multiplexers,
commutators, TV equipment, oscil-
loscopes, AM and CB receivers.
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Mixer Amplifier

Altec Lansing announces the in-
troduction of a new silicon transis-
toribed mixer amplifier, Model
1589A, designed for recording
studios, theatres, schools, broad-
cast studios and PA system appli-
cation. A rugged, compact unit mea-
suring only 134” H by 4% " D in
a standard 19” rack mount, it is
powered by a self-contained 120/

Continued on page 65

We're very close

to a lot of famous people.

The U-87ralso has one dis-adva
the grille, because performers can

This close. And even closer. To the
Rock-ers and the Bach-ers. To the
string sections and the swing sections.

Because Neumann's U-87 is made
that way. It's the only condenser
microphone designed to work up-close
without distortion. And with absolute
fidelity.

It has three-directional patterns.
An overload protection switch. Base
roll-off switch. And, of course, it has
the distinguished Neumanninsignia on
the front—the world-famous standard
of excellence.
ntage: We’ve had reports of lipstick on
get so close to it.

If you can put up with that, we promise you the greatest separation

and presence ever,

Cost: $336, including cable and mount, and then you’re ready to com-

pare the U-87 with any micro-

phones you've ever used. You'll

see, they don’t even come close.
Write today for our free brochure.

=coTiaars
AUDIO CORPORATION
2 West 46th Street. New York N Y 10036 (212)C054111
1710 N. LaBrea Ave Hollywood Ca 90046 (213)874 4444
In Canada J Mar Electronics Ltd
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SPOTMASTER
Tape Cartridge

Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle «ll
reel sves High speed wmdmg at
221," per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second  calibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $99.50
with Tape Timer $124.50.

Write or wire for complete details.

-2y B2l E

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland

Portability + Durability

LANG orernie
FIELD MIXER

Lang LT S "\\tﬁc; 3 V
MODEL LPM-2

4 Microphone channels ¢ Oper-
ates on inexpensive standard
“C"” cells and/or optional AC
power pack ¢ Regulated power
supply maintains continual per-
formance ¢ Automatic battery
takeover if AC power is inter-
rupted * Low noise, low distor-
tion, high output capability « All
silicon solid state plug-in cards
* Compact 12”x5”x6” * Optional
handy carrying case.

For complete details write.

LANG ELectronics iInc.

SOT FIFTH AVENUE, NEW YORK, N.Y. 10017

For all your audio needs - LOOK TO LANG!
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In South America

17 Country Network Planned

A telecommunications network
linking all the South American
countries and five in the Caribbean
area has moved one step closer to
execution. An agreement signed by
the participating countries, the In-
ter-American Bank and the United
Nations Development Programme
provides for feasibility studies of
requirements for installing the inter-
national connections required to link
the individual systems of each of the
countries.

The studies will serve as the basis
for the preparation of individual
construction projects for the net-
work and will facilitate the financ-
ing of such projects.

Specifically, the studies will seek
to:

—Recommend the best and most
economical means, including
the use of satellites, for inter-
connecting the national seg-
ments of the network and its
international switching centers.

—Propose alternate routes be-
tween international switching
centers.

—Recommend facility and circuit
requirements for each of the
services to be provided by the
network, such as telephone,
telegraph, telex, data transmis-
sion, facsimile, sound and video
programs.

—Estimate the probable growth
of the different services for
the next five and ten years and
make recommendations on fu-
ture circuit requirements.

—Make suggestions on model
agreements between govern-
ments for the implementation
of the interconnections.

The studies will also recommend
the adoption of standard procedures
for collecting and processing statis-
tical data needed to plan future ex-
pansions; lay down principles for
calculating tariffs and rates; draft
guidelines for the division of tolls
and expenses; make suggestions on
settlement currencies and procedures
for settling accounts and propose
uniform standards for the mainte-
nance, operation and organization
of network control centers.

The interconnection of the vari-
ous national segments will be
achieved through a combination of
microwave stations, submarine ca-
bles and satellites. The new system
will provide telephone, telex and
telegraph services and television and
radio broadcasting channels.

The participating countries are
Argentina, Barbados, Bolivia, Bra-
zil, Chile, Colombia, the Dominican
Republic, Ecuador, Haiti, Panama,
Paraguay, Peru, Trinidad and To-
bago, Uruguay and Venezuela. The
system will also be linked to those
systems in Mexico and Central
America which are currently under
construction.

Fairness Rules

The National Association of
Broadcasters asked the Federal
Communications Commission for a
90-day extension of the deadline for
filing comments on FCC’s proposed
rules concerning fair employment
practices in the broadcast industry.

NAB said the proposed rules are
“quite detailed and contain many
items calling for specific comment,”
and that more time is needed “for
a thorough evaluation. . .”

In the filing, Douglas A. Anello,
NAB general counsel, and John B.
Summers, assistant general counsel,
said the proposals can be expected
to affect stations of different size
and geographical location in differ-
ent ways and “it is important that
we consult with as many diverse
member stations as possible.”

Since such communication with
member stations would be time-con-
suming, especially in the summer
months when many station person-
nel are on vacation, NAB feels a
time extension is necessary.

It said the present August 4,
1969 filing date should be extended
90 days.

Noting that broadcast licensees
are members of a medium having an
extensive influence on American
life, NAB said it is “fully cognizant
of the need to implement the na-
tional goal of assuring equal oppor-
tunity in employment.”

BROADCAST ENGINEERING



240 VAC supply or may be op-
erated from a 24/28 VDC battery,
negative ground.

Power output is +20 dBm, with
a frequency response from 30 to
20,000 Hz, == dB at line level out-
put. The unit has two inputs, po-
sition #1 is low impedance (150/
250 ohms) and #2 position is high
or low impedance based upon plug-
in transformer selected. Indepen-
dent gain controls are provided for
both inputs. Output is 150/600
ohms, with the Altec 15095 plug-in

line transformer, used to provide
isolation between the mixer buss and
high level inputs. Power output is
+18 dBm at less than 0.5% total
harmonic distortion, 20 to 20,000
Hz., and less than 1.0% from 30 to
20,000 Hz at 420 dBm. The new
Altec mixer amplifier thus exceeds
all requirements for broadcast and
recording studios where sophisti-
cated systems demand top perfor-

mance.
Circle Number 82 on Reader Reply Card
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Film Processor

Terminal Data Corporation has
announced the availability of the
ColorMate ME-4 16/15 processor
for the Eastman Kodak Ectachrome
16mm color film.

The ColorMate 16/15 operates
at 15’/minute. ColorMate claims
features include easy installation,
operation, reliable performance, and
minimum maintenance. ColorMate
construction incorporates a stainless
steel frame and corrosion resistant
PVC tanks. Quick disconnect stain-
less steel side panels permit easy
access to all components. ColorMate

September, 1969

is only 79” long. Integral operating
controls and the compact size mini-
mize space requirements.

Circle Number 83 on Reader Reply Card

Modulation Meter

The type AFM2, AM/FM Mod-
ulation Meter features solid-state
circuitry and line or battery opera-
tion. This instrument is wide range
in both the carrier frequencies
covered (5 to 1002 MHz) and the
modulation frequencies accepted (0
to 200 kHz). It handles complex
modulation patterns such as FM
telemetry signals up to 200 kHz and
stereo signals, for which it features
a L/R separation greater than 46
dB.

Full scale measurement ranges in-
clude 3, 10, 30 and 100% for AM
modulation depth and =+3, =10,
#30, =100 and =*=300 kHz for
FM peak deviation. Positive and
negative deviation peaks can be
measured separately. The input sig-
nal level necessary for full sensitiv-
ity is 3 mV in the carrier frequency
range from 5 to 200 MHz, 20 mV
from 200 to 600 MHz and 30 mV
from 600 to 1000 MHz. Measure-
ments of incidental FM on AM sig-
nals and residual AM on FM sig-
nals are readily accomplished due
to the very small amount of residual
modulation generated in the meter
proper.

The AFM2 has many applications
in the measurement of FM and AM
modulation levels of RF generators,
fixed or mobile transmitters, telem-

etry and multiplex stereo signals.
Circle Number 84 on Reader Reply Card

NEED AN ELEGTROVOICE
MICROPHONE?

(WE
CONTACT CCA st
ELOTETRSS R
e 609) 456 1716 !

MODEL BUDR-1
BALUN AMPLIFIER

« Accepts Balanced or Unbalanced
Signal Voltages

* Provides Hum-Free Transmission
between Two Locations

« Eliminates Frequency Interference

A solid-state high performance video
distribution amplifier which accepts
either balanced or unbalanced signal
voltages. It provides four outputs, two
balanced at 124 ohms and two unbal-
anced at 75 ohms. Choice of inputs is
selectable by a front panel switch.
The BUDR-1 provides high common
mode rejection up to 50 db and a
frequency response from 10 Hz to 10
MHz. The unit automatically cancels-
out generated unbalanced voltages,
and eliminates power hum or other
spurious interference frequencies
which could be induced into the cable.

APPLIED ELECTRO
MECHANICS, INC.

2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2166

Circle Number 35 on Reader Reply Card
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How are your
*Kknights of

the ROUNO
TaBle”

(turntable, that is)

With apologies to King Arthur,
we'd like to ask how your
days are, too? A QRK plays
night and day . . . and if you
should ask any one of the
thousands of users throughout
the U. S. and the world they’ll
tell you nothing stops them
. .. and nothing tops them. It’s
no secret . . . QRK’s principle
of performance is in only 3
rotating parts . . . its unique
“platter-dapter” . . . ultra-ac-
celeration . . . platter-protector
rim . .. and it does everything
so ultra quietly it exceeds all
NAB standards. All you need is
a feather duster for mainten-
ance and you're ready today
for a QRK . . . or to knight!

o

QRK Custom 12*

Our deluxe unit features offset
design — provides added space
for pick-up arm. Control is cen-
ter for right or left hand opera-
tion and complete with control
light and switch.

Standard 12* or 16"

This is the hottest seller in broad-
casting. It features all the famous
QRK engineering, only with
slightly lighter chassis than the
custom and more modest design.
Comes with lightand switch.

FOR THE COMPLETE QRK STORY
WRITE YOUR DEALER OR
US .. TODAY!

ELECTRONIC PRODUCTS
a subsidiory of C.C.A.

We’ve moved:
1568 N .Sierra Vista, Fresno, Ca.93703

For Instont Informotion
QRK’s NEW LINE: (209) 251-4213
Circle Number 36 on Reader Reply Card
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Piezoelectric Mic

A new, one-inch diameter piezo-
electric microphone from B & K
Instruments, Inc., boasts very high
capacity for use with long connec-
tion cables and low impedance am-
plifiers.

Offering frequency response from
3 Hz to 100 kHz wtih the lower
limit adjustable, the low cost micro-
phone’s dynamic range extends up
to 140 dB sound pressure level.

The Model 4117 can be mounted
in restricted space and has front
end equalization for installation
flush with ducts or walls. It is de-
signed primarily for use with B & K
sound level meters, but will find
application as a high quality, low
cost measuring microphone in sound
distribution compensating systems
in theaters, public address systems
machinery monitoring systems in
factories and power plants, or any-
where a small, high capacity mea-
suring microphone is required.

The microphone’s high capacity
means that amplifier input imped-
ance need not be large. Relatively
long connection cables between mic-
rophone and preamplifier produce

no significant loss of sensitivity.
Clrcle Number 85 on Reader Reply Card

Tunable Filters

Texscan Microwave Products
Corporation has introduced the VF
series of tunable bandpass filters.
The frequency range of the VF
series is 50 MHz to 4000 MHz with
any single model covering more than
an octave.

The VF series is available with
either a three or five section re-
sponse and has a 3 dB bandwith of
5%, insertion loss from 0.2 dB to
1.5 dB, and VSWR less than 1.5:1.

The tunable bandpass filters are
housed in an aluminum case. An
engraved dial calibrated in frequency
indicates the center frequency of

each filter response with resetability.
Circle Number 86 on Reader Reply Card

Chroma Demodulator

Television manufacturers can now
improve the quality of color TV re-
ception by designing with a new
Fairchild Semiconductor chroma de-
modulator, which provides an ex-
tremely low voltage output drift
through all operating temperature
conditions including the initial
“warm-up.”

Fairchild’s new product entry is
the wA746E, a silicon linear inte-

grated circuit characterized by a
drift of only .3 mV per degree cen-
tigrade, This unique tolerance al-
lows designers to achieve high per-
formance by the use of economical

direct-coupled chrominance output.
Circle Number 126 on Reader Reply Card

Volume Indicator

A radically new design in volume
indicators has been introduced by
Altec Lansing, a manufacturer of
professional broadcast and record-
ing equipment.

Designed to replace the old-style
VU Meter, Altec’s new volume level
display is a peak reading device con-
taining a vertical array of seven
lights. Designated 9713A, the dis-
play occupies less than one inch of
width, allowing up to 24 displays
to be easily arranged in less than
two feet of panel space.

According to Arthur C. Davis,
vice-president, Audio Controls and
designer of the display, “The con-
ventional approach of monitoring
console outputs cannot be effectively
used when modern sound reproduc-
tion techniques rcquire eight, sixteen
or, on many occasions, twenty-four
channel recordings. This new Altec
volume level display answers these
multi-track monitoring problems by
providing a volume indicator device
that is virtually instantaneous in fol-
lowing the audio envelope. It is
very simple for the eye to follow a
multiple array of color lights as
opposed to watching many meter
needles.”

The Altec VU indicator is cali-
brated in modulation percentages,
6%, 16%, 25%, 40%, 63%,
100% and overload, using respec-
tively blue, four green lights in
stepped succession, yellow and red.
The unit measures 1”7 (W )x 412"
(H) x 314" (D).

Clrcle Number 87 on Reader Reply Card

Spectrum Aanalyzer

The J-tec Corporation has an-
nounced the availability of their
new line of CATV spectrum ana-
lyzers.

CableScan I and CableScan II are
specifically for CATV. Both units
offer input sensitivity and stability
for scope-screen display of carriers
within the CATV spectrum of 50
to 220 MHz.

CableScan I is designed for use
with virtually any existing oscillo-
scope (which provides the display).
Interconnection to the scope is

BROADCAST ENGINEERING



[NDUSTRY GALENDAR

SEPTEMBER

12-14 The Maine Broadcasters Association will host
an annual fall meeting at Sebasco Lodge, Se-
basco Estates.

17-19 The fall convention of the Michigan Association
of Broadcasters will be held at Boyne Highlands,
Harbor Springs.

18-20 The Group on Broadcasting of the Institute of
Electrical and Electronics Engineers will spon-
sor a broadcast symposium at the Mayflower
hotel in Washington.

23-25 The Pennsylvania Community Antenna Televi-
sion Association annual fall meeting at the David
Mead in Meadville.

24-25 CBS Radio will host its 16th annual affiliates
convention at the Waldorf Astoria hotel in New
York.

26-27 The Tennessee Cable Television Association will
meet at Howard Johnson’s motor inn in Gatlin-
burg.

26-27 The Utah Broadcasters Association will spon-
sor its annual fall meeting at the Roadway Inn
in Salt Lake City.

28-30 Annual fall meeting of the Nebraska Association
of Broadcasters at the Holiday Inn in Grand
Island.

Oct. 3 106th technical conference and equipment ex-

11-12

13-15

18-21

20-23

22-24

23-24

29-31

hibit will be sponsored by the Society of Motion
Picture and Television Engineers at the Century-
Plaza hotel in Los Angeles.

OCTOBER
New deadline for reply comments on part five
of the FCC’s proposed rulemaking dealing with
CATV policy. The previous deadling was Aug.
14.

Annual fall convention of the Tennessee Asso-
citaion of Broadcasters at the Sheraton-Peabody
in Mempbhis.

Texas Association of Broadcasters annual fall
convention at the Koko and Villa inns in Lub-
bock.

Kentucky Broadcasters Association will host a
fall convention at the Phoenix hotel in Lex-
ington, Ky.

Annual fall convention of the Carolina Associa-
tion of Broadcasters at the Robert E. Lee hotel
in Winston-Salem.

The Electronic Industries Association will spon-
sor a fall conference in Los Angeles.

Annual fall convention to be sponsored by the
Indiana Broadcasters Association at the Sheraton
hotel in French Lick.

The Ohio Association of Broadcasters will host
their annual fall convention at Neil House in
Columbus.

The Illinois Association of Broadcasters will
hold its annual fall convention at the Drake-
Oarbrook hotel in Oakbrook.

NOW.....ne digital master clock you asked for.

o e ]

X
*'ER M l
[ ]
MASTER CLOCK DTI-701

36 68 oo
Accuracy of 50 PPM, Readout of day, hour, minute, second.
Internal or external sync. Fail-safe power supply. External
reset. 1 second pip outputs at 4 audio frequencies.

ACCESSORY |INSTRUMENTS SYNCHRONIZED TO DTI-701

RACK-MOUNTED SLAVE DTI-702
Cabinet and bracket available for wall mounting.

EXECUTIVE DESK MODEL DTI-703
Walnut cabinet. Attractive blue read-outs.

STUDIO MODEL DTI-704
Large read-outs for camera pick-up.

ELECTRONIC STOP-WATCH DTI-705

Reads out in hours, minutes, seconds, tenth’s of second. Pause
control. Zero Reset. Walnut cabinet or custom panel for in-
stallation into studio production control panel. Audio pips
cue output.

RACK-MOUNTED SLAVE WITH STOP-WATCH DTI-708

Combines features of DTI-702 and DTI-705. Remote control
stop-watch.

ELAPSED TIME CLOCK DTI-707

Presets to any time up to 9 hours in minutes, seconds. Internal
or external preset input. Manual or external start. Pulse out-
putin 1 second intervals, 10 seconds to zero, with synchronized
audio pips.

For more details write or call:

TELCOMP

MANUFACTURING

A DIVISION OF TELEVISION AND COMPUTER CORPORATION
2056 U. S. HIGHWAY 22, SCOTCH PLAINS, NEW JERSEY 07076  (201) 233-6200

Clrele Number 37 on Reader Reply Card
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PD SERIES
PULSE DISTRIBUTION
AMPLIFIERS

* Six 75 ohm Outputs
* Input-Pulse Level Meters

s Full Front Panel Operation

PD Series Pulse Distribution Ampli-
fiers provide six outputs and feature
unique input-pulse level meters per-
mitting continuous recognition of
pulse deterioration even though the
regenerated output puises may not yet
be affected. Exceeding all NTSC color
and monochrome specifications, the
units also feature full front panel
monitoring of all input and output
cables, notation cards for routing
records, and low input pulse accept-
ability.

APPLIED ELECTRO
MECHANICS, INC.

2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2166

Circle Number 38 on Reader Reply Card

SPOTMASTER
g Tape
Cartridge

I
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industry’s
most comprehensive
line of cartridge tape equipment.
Enjoy finger-tip convenience
with RM-100 wall-mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table-top
mounting as well); $45.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $1250.
Write or wire for complete details.

W

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland
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through a three wire cable (pro-
vided) to the vertical and horizon-
tal posts.

CableScan IT has the identical
spectrum analyzer found in Cable-
Scan I, plus its own solid state (ex-
cept for CRT) display system. Both
units have simplified operating con-
trols, designed to make spectrum
analyzer use simple and straight for-
ward for the CATV technician or
engineer.

Input sensitivity—Minus 35
dbmv input signal provides 6 dB
signal plus noise to noise display,
low band; minus 300 dbmv high

band.

Frequency range—50 to 220
MHz, continuous coverage includ-
inng mid-band, with optional fre-
quency extender available to cover
5-50, 220-300 MHz.

The display dispersion is 20 MHz
maximum display, continuously ad-
justable down to 500 kHz (i.e. dis-
plays up to three TV channels—18
MHz—simultaneously, or the entire
FM band from 88 to 108). Color
sub-carrier, FM SCA channels are
clearly displayed in log display
mode.

Circle Number 88 on Reader Reply Card

Wide Angle Lens

An cxtreme wide angle lens for
Vidicon television cameras has been
announced by Angenieux Corpora-
tion of America. The 7.5 mm /1.9,
designated the R7, has a 94° field
angle (on a .625” image diagonal).
At a distance of only 3 feet the field
covered is 3’4" x 4’8",

Considering the very short focal
length and the large aperture, this
lens is amazingly compact. With a
total length of only 3.70 inches
(measured from the image plane)
and a maximum diameter of 3
inches, this lens weighs 14 ounces.

Because of its unusually great
depth-of-field, the R7 is supplied
with a fixed focus “C” mount. At
full aperture, a sharp image is ob-
tained of all objects between 20
inches and infinity. Distortion is cor-
rected as well as all other aberra-
tions. The quality over the entire

field is really exceptional for such

a wide angle lens.
Circle Number 89 on Reader Reply Card

NEED A SPOTMASTER or
SPARTA TAPE CARTRIDGE?

CONTACT CCA "%as*
CCA ELECTRONICS CORP
Lo ase 1716
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Total Cost of FCC Studies For
1969 Will Exceed $450,000

More than $450,000 will be paid out by the FCC in
fiscal year 1969 for research and study programs in
the communications field. The studies are designed to
assist the FCC in solving regulatory and technical policy
problems in communications technology.

The major projects contracted for by the Commis-
sion as of June 30, 1969 are:

Broadband Communications Technology: Analysis
of technical communications developments, their sig-
nificance and possible impact on existing communi-
cations systems. Contractor: Institute for Telecom-
munications Sciences (Department of Commerce),
$50,000.
Mathematical Model of the TV Industry: Computer-
ization of TV industry data to permit projections of
future status of the industry to aid in decision making
by Commission. Contractor: Leasco Systems and Re-
search Corp., $23,778.
Frequency Assignment Techniques for Microwave
Systems: Improvement of frequency utilization by
computerization of microwave frequency assign-
ments. Contractor: Communications and Science,
Inc., $192,000.
FCC Laboratory—Evaluation of role of Laboratory
in Commission with view to modernization of facil-
ities to meet current communications problems. Con-
tractor: A. Earl Cullum, Jr., Consulting Engineers,
$38,960.
Stationary Orbit Communications Satellite: Develop-
ment of methodology for coordinating spectrum util-
ization of communications satellite systems using
geostationary orbit. Contractor: Office of Telecom-
munications Management, $50,000.
Foreign Attachment Interconnection—Definition and
evaluation of problems involved in interconnection
of customer owned voice and data communications
equipment and telephone company services and fa-
cilities. Contractor: National Academy of Sciences,
$28,060.

Citizens Radio Service—Analysis of utilization of

the Service to determine how to eliminate abuses and
increase usefulness. Contractor: Bureau of the Cen-

sus (Department of Commerce), $21,600.

The Commission has also contacted for follow-on
studies in connection with the land mobile project con-
ducted by Sanford Research Institute, and has ar-
ranged for the services of Dr. Hyman Goldin, of Bos-
ton University, as a consultant to assist the Commis-
sion staff in its study of conglomerates in the broad-
cast field.

Buying? Looking? Selling?

Try Our Classified Ads
For Better Results
Broadcast Engineering
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Square

Round—inches and mm '
“p'

Double “D"

with Greenlee punches

Here's the simple speedy way to cut smooth,
accurate holes in metal, hard rubber, plas-
tics, epoxy, etc.

Save hours of hard work . . . punch clean, true
holes in seconds for sockets, controls, meters,
and other components. Easy to operate. Simply
insert punch in a small drilled hole and turn with
awrench. For use in up to 16-gauge metal. Avail-
able at leading radio and electronic parts dealers.

GREENLEE TOOL CO

OIVISION OF GREENLEE BROS A CO
1866 Columbia Avenue, Rockford, lil. 61101
A Unitof Ex-Cell-O Corporation DXLy
Circle Number 39 on Reader Reply Card

ANY WIRE,ANYWHERE.

Coaxial and RF cable connectors for any place

you need them . .. and direct sales and assistance
anywhere in the U.S.A. Over 30,000 other wire
connecting products from #26 AWG to 1000 MCM.
Talk to us about your connecting problem or write
for free Terminal and Connector Handbook.
American Pamcor, Inc., Valley Forge, Pa. 19481

AMERICAN PAMCOR

A SUBSIDIARY OF

AMP

INCORPORATED

Circle Number 40 on Reader Reply Card
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All keyed up

By Don Hiles*

Have you ever arrived at work
thinking, ‘It’s gonna be a great day?’
All T have to do is unlock the door,
turn on the rig, get her on the air.

Here is the tale of one engineer
we’ll call Chief. (Chief is standing
at the front door of the station ob-
serving his reflection in the glass
door. He has just realized he has
forgotten his key.)

5:30 a.m.

Only 30 minutes ’til air time!
What am I going to do? There must
be something? I know! I'll go down
the roads to Bill’s Gas Station and
call the announcer. That’s it.

5:32 am.

Hey Bill! Give me change for a
quarter. Got to make a phone call.
What’s Jack’s number 242—uh . ..
6924 . .. ring, ring, ring, ring. Why
doesn’t he answer? Got it! He’s at
the hospital. His wife’s due any
day now,

Chief: Hello Operator . . . get me
Sunnyside Hospital.

*WCKY, Ft. Mitchell, Ky,

70

Operator: Is it an emergency?

Chief: You better believe it! My
friend’s wife is due . . .

PBX: Good Morning, Sunnyside
Hospital-—May I help you?

Chief: Give me the Delivery . ..
er ... Admitting Office!

PBX: Thank you...One mo-
ment please.

Admitting: May I help you?

Chief: Has a Mrs. Jack Smith
been admitted in the past few hours?

Admitting: No. We have no one
here by that name sir.

Chief: Thanks.

5:35 am.

I’ll bet he’s at the station by now?
Why of course. It’s 25 ’til 6. He
has to be there now! Good thinking,
Chief.

(Chief zooms back to the sta-
tion.)

5:37 am.

He’s not here! Think, man, think!
What'’s left? Why did I have to for-
get that key? Where could it be? It’s
in yesterday’s trousers! Sure. What

took you so long Chief? What time
is it?

(Chief hops into his car and
pushes the accelerator to the floor.
Sixty, seventy . . . four minutes later
he arrives at the apartment.)

5:41 a.m.

Where are those trousers? In the
clothes hamper. Sure! Where else.
Nope, not there! Hurry! I kicked
them under the bed. Why of course!
I always do that. I'm not thinking
straight,

Take it easy . . . keep calm. They
are not under the bed. That’s
strange. Try the living room Chief.
They couldn’t be in there. Better
look anyway. They always say, ‘If
you’ve lost something, look in the
most unlikely places.’

Then, charging through the ga-
rage, Chief finds the crumpled trou-
sers atop a pile of clothes he was
about ready to set out for a wel-
fare pickup truck. With keys in
hand, Chief exits the garage, but
only after catching a belt loop on a
nail at the side of the garage door-
way. (Looking over Chief’s shoul-
der as he crashes through the tulip
bed, you must agree bad luck comes
in bunches.)

(Sixty, seventy, on the way back
to the station.)

5:49 a.m.

Hustle Chief...you’ve gotta
warm that rig up! Of all places to
find a pair of pants. I don’t remem-
ber putting them there? This busi-
ness is gettin’ me down. Talk about
needin’ a vacation!

(The Chief slides sideways into
the gravel drive leading to the sta-
tion. Whew! Then, he spots Jack’s
car in front of the building.)

5:54 a.m.

Watch your temper Chief. He's
here! All this over one lousy key.

(The Chief stops amidst a cloud
of dust in front of the station, gets
out of the car, places his hands in
his pockets. He casually strolls to-
ward the station entrance where
Jack is standing in the door.)

5:55 a.m.

Jack: I didn’t think you were
going to make that turn Chief! What
happened?

Chief: Wasn’t much. My foot
slipped off the brake and hit the
accelerator. Got any donuts?

Jack: Yeah, sure.

BROADCAST ENGINEERING



TV Camera Is ‘On the Beam’

To give scientists more precise
data on measurements such as dis-
tance between the earth and the
moon, a 20 hundred million watt
laser beam was fired from Lick
Observatory to reflectors set up by
astronauts on the moon and
bounced back to earth. The laser
beam was fired through a 120 inch
reflecting telescope at Lick Observ-
atory on Mt. Hamilton, operated
by the University of California at
Santa Cruz.

Because the laser is so powerful
and could accidentally misfire, no
one can look directly into the tele-
scope during the set up period or
during firing. To properly sight the
unmanned telescope and watch the
performance of the laser, scientists
replaced the human eye with a tele-
vision camera mounted on the tele-
scope.

The camera, supplied by Telema-
tion, serves a dual purpose—the
astronomers can safely sight the
telescope and television networks
can pick up a flash of light which
will appear on the camera picture
(the light will appear to be coming

Arrow indicates TeleMation camera.
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from the surface of the moon, but
will actually be coming from a small
reflector mounted on the telescope
and used to collimate the optical
system).

Television station KQED, San
Francisco, was available to feed the
video picture to the networks from
a mobile van stationed outside the
observatory. KQED, using Tele-
Mation equipment, was set up as
a pool feed point for all three net-
works.

Astronaut Neil Armstrong placed
a unit on the Lunar surface con-
sisting of 100 one and one-half inch
reflectors. Scientists and astrono-
mers from Lick Observatory then
shot impulse type laser beams at
speed of 10 nanoseconds, fired at
30 second intervals to the moon re-
flector. The exact, high speed signals
from the laser beam and their sub-
sequent bouncing off the moon and
returning to earth will enable scien-
tists to determine within inches, the
distance of the earth from the moon,
the exact diameter of the earth and
the moon and rate of continental
drift.

AUTOMATE
... WITH
MINI- MATE

Station profit-
ability depends on
tight programming.

MINI-MATE lets your station
stay “up-tight” while it takes the
pressure off your personnel . . .
allowing for smoother, more effi-
cient programming. The new
“mini-mate” automation system
by Ampro lets you mix-and-
match men to machines to meet
your own specific station needs,
thereby eliminating loss of even
one second of precious air time.

The automated MINI-MATE
multicartridge tape player pro-
vides you with programmed auto-
matic sequencing. And, at the
same time, it permits FULL
MANUAL OPERATOR CON-
TROL . . . another new product
from the innovators.

A DIViISION OF AMPRO I CORP.

ONE LIMEKILN PIKE, GLENSIDE, PA.
(215) 886-1414

ASK ABOUT OUR LINE OF: Single and
Multicartridge Equipment ¢ Logger Printer
System ¢ Automation Systems ¢ Cartridge
Duplicator * Sound Effects System ¢
Audio/Slide Projector
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Light is a dynamic fact of life. Cen-
tury handles light with the concepts
and technologies of our space age...

light control
unlimited...

for quality with
economy...
6" 10" to 18°,

The newness of Century products
stands on Century's advanced think-
ing—on new design concepts which
resultin new standards of excellence.
= This is why, when it comes to light-
ing and light control, Century is al-

ways a step ahead.

CENTURY
LIGHTING Jiiatee

LIGHTING CORPONATION OF AMEMCA

3 ENTIN ROAD, CLIFTON, N.J. 07014
5432 W. 102 ST., LOS ANGELES, CAL.

P. 0. BOX 185, REXDALE, ONTARIO
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ALCO ELECTRONIC
PRODUCTS, INC.—A twen-
ty-page catalog features an ex-
panded line of miniature elec-
tronic switches and keyboard
assemblies. Included are five
lines of toggle switches, an il-
luminatcd push button switch,
reed actuated keyboard assem-
blies and push button modulc
sections. Electrical specifica-
tions, dimension drawings and
prices are listed,
BEECHWOOD MANUFAC-
TURING CO.—A new four-
page brochure covers a com-
plete line of multi-purpose in-
strument cabinets. The cabi-
nets come in 32 basic sizes.
The brochure includes dimen-
sions, prices and choice of
colored vinyl.

CHERRY ELECTRIC
PRODUCTS CORP. A
complete line of switches is
described in a switch selector
guide. Sixty-seven types of
coil snap action switches and
four types of gold “crosswire”
contact switches. Photographs,
cutaway illustrations, descrip-
tions and specifications are in-
cluded.

COHU ELECTRONICS,
INC.—A two-page data sheet,
6-362, describes remote con-
trols for closed-circuit televi-
sion cameras. Block diagrams,
photographs and a compatibil-
ity table are included to show
how remote controls mate with
various TV cameras.

ELCO CORPORATION—
The 1969 issue of the circular
connector guide describes two
enlarged lines of miniature cir-
cular connectors conforming
to MIL-26482 and MIL-C-
26500. The guide contains
drawings with dimensions in
millimeters and inches, an il-
lustrated reference index and
a glossary of circular connec-
tor terms.

BELL EDUCATIONAL
LABS.—A four-page bulletin

106.

107.

108.

109.

describes a new line of “do-it-
yourself” cabinets. Different
cabinet sizes and applications
are illustrated in the bulletin.
The panels of the cabinet are
made of vinyl-clad steel. A
table gives sizes, descriptions
and prices.

GRAYHILL, INC.—The new
product supplement S-305 is
a twenty-page bulletin illus-
trating and describing the
company’s latest switch inno-
vations. Included are minia-
ture and lightend push button
switches and bi-pin lamp sock-
ets. Complete technical data
and specifications are given
on each item.

ITHACO, INC.—A four-page
brochure on instrumentation
for dynamic data acquisition
and signal conditioning is
available. Tables include low-
noise voltage, charge, velocity
and seismic preamplifiers and
rack-mounted, voltage, charge
and dynamic strain and auto-
matic gain ranging instrumen-
tation amplifiers. Data is in-
cluded on input impedance,
frequency response, gain,
noise, output, rated load, max-
imum input signal, power sup-
ply and mechanical configura-
tion.

KISTLER INSTRUMENT
CORP.—A pressure transdu-
cer which can be “boiled”
clean is the subject of a new
bulletin. The unit can be dis-
assembled and cleaned by im-
mersion in a heated solvent.
Specifications cover perform-
ance parameters and available
ranges. Dimensional drawings
are also included.
PREFORMED LINE PROD-
UCTS CO.—An illustrated
four-page product data bul-
letin is available on closures
for splices in buried communi-
cations cable. It contains spe-
cifications and contents of
closure kit and accessories.
Also available is bulletin SP-
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2137 giving step-by-step pro-
cedures for applying the clo-
sures.

CAM TECHNOLOGY, INC.
—The fifth in a series of tech-
nical bulletins is an analysis
of parallel curves and cutoff
in the generation of cam con-
tours through the use of elec-
tronic data processing contin-
uous path numerical control.
Useful to engineers responsi-
ble for designing or specifying
cams.

RCA, ELECTRONIC COM-
PONENTS—An updated cat-
alog provides information on
commercial and developmen-
tal vidicons. Also included is
a listing of suggested compon-
ents for use with different vi-
dicons, a bibliography of arti-
cles pertinent to vidicon sys-
tems and an expanded replace-
ment guide.

WARNECKE ELECTRON
TUBES, INC.—A high reso-
lution dual gun, electrical sig-
nal storage tube is featured in
a four-page brochure. Appli-
cations to which the tube is
best suited are described. Per-
formance charts and tables,
electrical data, physical de-
scription and dimensions of
the tube, operating recommen-
dations and complementary
components are included.
GENERAL REED CO.—
Bulletin GR-11 describes the
new “300” series of multi-
circuit relays. The “300”
series is a line of small, low
profile relays. Included in the
two-page bulletin are dimen-
sional drawings, pin and con-
tact diagrams, construction de-
tails, features, specifications
and options.

AMPEX CORPORATION—
Now available is brochure T-
343 describing the Series 404
low noise audio tape for mas-
ter recording and other crit-
ical recording applications and
Series 600 audio tape for du-
plicating and general profes-
sional uses.

GARRETT ELECTRONICS
AND CABLE CO.—A re-
vised 36-page catalog lists nine
major wire product groups and
related products. The categor-
ies include military hook-up
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The Spotlight Is on

wire, aircraft wire, coaxial
cable, control and instrumen-
tation cable, power and ser-
vice cable, audio cable, heavy
industrial cable and shielded
and braided wire and cable.

ROME CABLE—Cross-
linked polyethylene insulated
cables for power applications
from 2,000 to 35,000 volts are
described in a 12-page bro-
chure. The booklet contains
specifications of cables for wet
or dry applications, including
conduit, duct, trough, direct
burial and aerial installation.

117. SCANBE MANUFACTUR-

ING CORP.—A new type of
EMI/RFI gasket is described
in an 8-page bulletin, The bul-
letin contains information on
materials, basic configurations
available, photos of the prod-
uct and complete descriptions
of the different types of gas-
kets available.

118. TENNEY ENGINEERING

INC.—A new thermal pro-
tection system designed to pro-
tect equipment undergoing en-
vironmental tests from exces-
sive heat or cold is described

Superior Tape Cartridge Recording
and Playback Equipment

COMPACT 500
functional styling and ease of operation, mo

Model 500 CR

C SERIES—Completely solid state, handsome 500 C equipment features
dular design, choice of 1, 2, or 3 automatic elec-

tronic cueing tones, automatic record pre-set, separate record and play heads, A-B monitoripg,
biased cue recording, triple zener controlled power supply, transformer output . . . adding
up to pushbutton broadcasting at its finest. Specs and performance equal or exceed NAB
standards. Record-play and playback-only models are available.

RACK-MOUNTED 500 C MODELS—The 500 CR rack models offer the same Model C
design and performance features and are equipped with chassis slides ready to mountin your

rack. Each unit slides out for easy head and capstan cleaning and other routine maintenance.

All 500 C models carry iron-clad full-year guarantees.

ECONOMICAL 400 A SERIES—Now even the smallest stations can enjoy Spotmaster
dependability with the low-cost, all solid state 400 A series, available in compact record-play
and playback-only models. Performance and specifications are second only to the 500 C series.

For complete details about these and other Spotmaster cartridge units (stereo, delayed-

programming and multiple-cartridge models, too), write, wire or call —

today. Remember, Broadcast Electronics is the No. 1 designer/producer
®
]

BROADCAST ELECTRONICS, INC. st

8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588-4983




in an illustrated bulletin. The
system detects out-of-toler-
ance high or low temperature
conditions and responds with
an electrical switching action
and a visual and audible
alarm. The system is offered
in two models.

119. CONCORD ELECTRONICS
CORP.—A four-page bro-
chure covering the series
VTR-620 video tape recorder
is available. The brochure also
covers the VTR-620A with
automatic gain control. In-
cluded in the bulletin are ap-
plications, features and tech-
nical specifications for the two
recorders.

120 BECKMAN INSTRU-
MENTS, INC.—A 16-page
catalog features a discussion
of the need for maintenance
programs and provides infor-
mation on various types of
electrical test equipment. The
bulletin focuses on insulation
tests and operational tests.
Reference is also made to the
specialized need and equip-
ment for cable testing. Photo-
graphs and circuit diagrams

are included and full specifi-
cations are given for all in-
struments.

121 FAIRCHILD SEMICON-
DUCTOR—A complete line
of standard, off-the-shelf in-
tegrated circuits designed for
use with all major logics is
described in a 54-page bro-
chure. More than 40 compati-
ble current sinking logic build-
ing blocks are described along
with descriptions of memory
circuits, interface circuits and
special circuits.

122. NANASI COMPANY—A
six-page brochure illustrates
switches and jacks used in
military and commercial ap-
plications. The bulletin covers
gear mechanisms, plug-in
modules, air variable tuning
capacitors, telephone switch-
boards and modules for tele-
rhone equipment producers.

123. CORNELL - DUBILIER
ELECTRONICS—A four-
page illustrated brochure de-
scribes a line of tubular alu-
minum electrolytic capacitors,
type WRB, which have capac-
itance values from 1 to 10,-

000 mfd. with voltage ratings
from 10 to 500 VDCW. The
bulletin includes a listing of
the units and describes the
three basic assortments avail-
able.

124. NATIONAL SEMICON-
DUCTOR CORPORATION
—A TTL integrated circuit
specifying guide is available
on the 54/74 series. The
guide contains power dissipa-
tion and propagation delay on
40 different types of circuits.

GET
COMPLETE
DETAILS

about the products
advertised or described
in this issue.

o
Use Free Inquiry Card.

Be sure to include your
name and address

ERASE
RECORD
REPRODULE
MONO - STEREO

Heads with

Professional Direct Repl

complete written and pictorial instructions
e ¢ —

Our factory will clean, rebuild, adjust and test your
head ASSEMBLY..install new MMI heads. .,
replace minor hardware and modify your gate
to accept our "NON:-POPPING" ‘springs

'CABLE REELS

For the broadcast industry: a complete line of
rugged, dependable reels for handling live electric
cable or cable storage, available now from Hannay.
Custom reels and spools for special applications too.

Write today for our free cable reel catalog.

CLIFFORD B. HANNAY & SON, INC.

. WESTERLO, NEW YORK 12193
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All-Channel Legislation Committee Is
Announced By NAFMB President Voron

Formation of an All-Industry
Committee for Radio All-Channel
Legislation was announced by Abe
J. Voron, president of the National
Association of FM Broadcasters.
The committee includes broadcast-
ers representing large markets and
small networks, multiple ownerships
and independents.

The committee members are
Craig Bowers, president, general
manager and station manager,
KMYR, Denver, Colo.; Alfred E.
Burk, general manager, WBAL-FM,
Baltimore, Md.; Lynn A. Christian,
president, Dawson Communications,
Inc., Dallas, Texas; Robert Cole,
vice president of CBS owned FM
stations, New York.

Joseph Dougherty, exec. vice
president, Capitol Cities Board,
New York; Elmo I. Ellis, general
manager, WSB-FM/AM, Atlanta,
Ga.; Edward F. Kenehan, Esquirc-
Fletcher, Heald, Rowell, Kennehan
& Hildreth, Washington; and
George A. Keohler, radio and TV
division general manager, Triangle
Publications, Philadelphia, Pa.

Others on the committee are Da-
vid C. Kroniger, president, Metro-
media Radio, New York; J. T. Law-
rence, general manager, Taft FM
Group, Cincinnati; Jerry Lee, presi-
dent WDVR, Philadelphia, Pa,;
Gordon McLendon, board chair-
man, the McLendon Stations, Dal-
las, Texas; Arch L. Madsen, presi-
dent, KSL, Inc., Salt Lake City.

Gunther Meisse, vice president
and general manager, WVNO,
Mansfield, Ohio; David H. Polinger,
president and general manager,
WTFM, New York; Walter A.
Schwartz, president, ABC Radio
Network, New York; Harold Tan-
ner, general manager, WLDM, De-
troit, Mich. and Abe J. Voron, gen-
eral manager, WQAL, Philadelphia,
Pa.

The committee is working to-
ward the passage of House Bill HR-
2113 and Senate Bill S-402. These
bills will make it mandatory for all
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radio receivers manufactured and
imported in the United States to be
capable of receiving both FM and
AM.

Joins NAEB Network

David B. Eccleston, production
manager, WAMU-FM Washington,
D.C. will join the National Associ-
ation of Educational Broadcaster’s
National Educational Radio Net-
work when it moves to Washington
from Urbana, Ill. this summer.

Eccleston will be responsible for
overseeing all technical and engi-
neering aspects of the network. In
addition, he will do editing and
oversee the activities of the dupli-
cating processes. NERN provides
some 173 affiliated stations with an
average of 5-10 hours of high qual-
ity tape recorded programs each
week. Programs are produced by in-
dividual affiliates and numerous
other sources, including foreign
bruadcast agencies.

Eccleston has been an airshow
producer for the East Asia and Pa-
cific Branch of Voice of America
since 1963. He has also served as
producer for WAMU’s school radio
project, Enrichment Thru Radio.

Assistant Director

Roy E. Fullen has been named
Assistant Director of Engineering
for Capital Cities Broadcasting Cor-
poration, owners and operators of
Television Station WTVD.

Fullen has been the chief engi-
neer at WTVD-TV since 1959 and
has been with the engineering de-
partment of the Durham Station
from the time it went on the air in
1954, He was previously associated
with radio stations WTIK and
WDUK in Durham,

STL 147 test tapes are top quality,
full-track alignment tapes for playback
equalization adjustment and accurate
phase reference. They measure up to
finest standards!
These quality 14’ test tapes are avail-
able in three speeds—3.75, 7.5, or 15
ips at $21.00 each. Shipped same day
order received.
FOR A SOUND BUY, MAKE TABER
YOUR TAPE HEADQUARTERS!

Call or Write TA B E R

MANUFACTURING AND
ENGINEERING COMPANY

OAKLAND INTERNATIONAL AIRPORT, P, O, BOX 2365

OAKLAND, CALIF. 94614 « Telephone (415) 635-3832
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The Euphonics Miniconic® phono
system represents the ultimate in
modern high-fidelily technology.

TOTAL CARTRIDGE RESPONSE .
1C to 30 KHz. Acclaimed by Recording and
Broadcast Engineers.

SEMICONDUCTOR ELEMENT .
10,000 times the energy output of magnetic
cartridges. PS-15 adapter supplied to match
all amplifier inputs.

LOWEST EFFECTIVE TIP MASS AND

COMPLIANCE
Unequalled tracking ability at high and low
frequencies.

The amazing Euphohics Miniconic is
truly a unigue and rewarding auditory
experience.

At better dealers everywhere, or write
for name of nearest Euphonics repre
sentative.

BOURNS
Euphanlcs DEPT. 27

8782 SW 131st ST. « MIAMI, FLA. 33156
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FAIRCHILD'S
PRECISION
MAKES 57 OF THE
WORLD’'S FINEST
PROFESSIONAL
AUDIO
COMPONENTS

. - - Fairchild's complete
Series of Attenuators: 10
models with new
packaging plus Slide Wire
Fader / The integra |
Series: an automatic
Attenuator, 3
Preamplifiers, 3
Compressors, 3 Program
Equalizers, 4 Dynalizers,
De-Esser / 692 Remote
Card Series: over 12
inputs with extensive
switching capacity /
Integrated Control
Module Series: Input-
Qutput-Monitor Modules /
7 Audio Control Devices
including the well known
Conax, Limiter and
Reverbertron Systems /
2 Gain Shifter Intercom
Systems / 7 Power
Supply Models / over 24
Accessories. Contact
your Fairchild Distributor
or write FAIRCHILD
RECORDING
CORPORATION

Dept BE-9 10-40 45th
Ave., L.I.C., N.Y. 11101.
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FAIRCHILD

Jusf send your worn cartridges to us

Our individual professional recondi-
tioning

A ssures you of properly serviced cart-
ridges

FOR BETTER
. . . LONGER
PERFORMANCE

—JOA will inspect, service and reload your
cartridges with ANY LENGTH tape
NO MINIMUM--NO EXTRA CHARGE FOR—
{al FOAM TEFLON-FACED PRESSURE
PADS

[b) replacement of minor parts
{c) VISIBLE SPLICE
All cartridges PRETESTED under actual

broadcast conditions—48-hour Processing
20 or more cartridges SHIPPED PRE-PAID

Need NEW CARTRIDGES fost? JOA will
ship immediately . . . from stock . . .
any size Fidelipac, precision manu-
factured NAB cartridge.

JOA—the cartridge service of author-

ity—serving the broadcast industry.

Authorized distributor for NORTRONIC HEADS
phone or write

Cartridge Service

P. O. Box 3087

Philadelphia, Pa. 19150

Area Code 215, TUrner 6-7993

% Jo
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Up-and-Coming Engineers

Jerald Crusan has been promoted
to the position of applications en-
gineer for Jerrold Electronics Cor-
poration’s CATV Systems Division,
it was announced by James Forgey,
division manager.

He is responsible for performing
tests and evaluation measurements
on CATV equipment, as a member
of the division’s special test and
evaluation group. This group is
headed by Bob Bilodeau, technical
director of the CATV Systems and
Educational and Communications
Systems Divisions.

Crusan is alsc responsible for de-
veloping sophisticated test methods
for the special test and evaluation
group.

Gregory C. Potter has been ap-
pointed Manager and Chicf Engi-
neer of WGLS-FM at Glassboro
State College, Glassboro, N.J. Pot-
ter is the Assistant Director of Edu-
cational Media at the college.

N. William Faun, engineering su-
pervisor, has been promoted to en-
gineering manager at Kaiser’s
WKBF-TV Cleveland. Faun was
senior engineer with WKTR-TV
Kettering-Dayton and studio super-
visor for nine years with Avco’s
WLW-D Dayton. He joined WKBF-
TV as a technician before the sta-
tion began operations.

Stein Chosen by NAEB
To Head MMI Systems

George Stein, systems analyst,
Pittsburgh Plate Glass Industries
Inc., Pittsburgh, Pa., has joined the
staff of the National Association of
Educational Broadcasters as direc-
tor of the association’s newly formed
Management and Membership In-
formation Systems.

Stein will be responsible for the
development of an information
gathering, retrieval and dissemina-
tion system which will serve the
needs of the NAEB, its member
stations and the Corporation for
Public Broadcasting, which has
funded the project. When the infor-
mation system is operational, the
NAEB will be in a position to pro-
vide current data projections, statis-
tics, technical advice and other in-
formation about all aspects of edu-
cational broadcasting to a wide
range of government, industry, pro-
fessional and instructional groups
which are in need of such data.

IEEE Council Member

Stuart L. Bailey, vice president
of the Susquehana Corporation, has
been appointed to the Joint Tech-
nical Advisory Council which is un-

der the sponsorship of the Institute
of Electrical and Electronics Engi-
neers and the Electronic Industries
Association.

WMCA Managing Director

Stephen B. Labunski has been
appointed managing director of
WMCA radio in New York. He
served in a similar capacity at
WMCA from 1958 to 1965 and
then left to become Executive Vice
President in charge of the NBC
Radio Network and subsequently
President of the NBC Radio Divi-
sion,

Labunski has served as a board
member of the Radio Advertising
Bureau, the National Association of
Broadcasters and the International
Radio and Television Society. He is
on the Board of Advisors of the
Bedside Network, a member of the
Communication Arts Advisory
Council of St. John’s University and
a member of the Washington Con-
ference for the Advertising Council.

NEED A CBS
VOLUMAX?

(WE

CONTACT CCA sieer
CCA ELECTRONICS CORP.
4.I1biA'(',‘l.",Il.Il.l‘q‘hx:A:llv‘. N
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NDTSTIEY NEWS

Solid-State Circuits Conference
Call for Papers Issued by IEEE

The 1970 1EEE International
Solid-State Circuits Conference will
be February 18-20 in Philadelphia,
Pa. Papers not previously published
or presented, describing significant
contributions in the following fields
are invited: integrated electronics,
circuit techniques, memories, new
device applications, optoelectronics
and microwave electronics.

Authors must submit both a 35-
word abstract and a 300-500 word
summary, to:

L. D. Wechsler

General Electric Company

Electronics Park, Building #3

Syracuse, New York 13201
by October 17, 1969. Overseas
papers should reach the secretary
by October 10.

Since papers will be selected on
the basis of the summaries, they
must clearly describe what new and
significant results have been ob-
tained, supported by illustrations
where appropriate. Authors of ac-
cepted papers will be asked to pre-
pare a final version for publication
in a Conference Diegst.

The 35-word abstract should be
typed on a separate sheet and in-
clude the title of the talk, the au-
thor’s name, affiliation, complete
return address and telephone num-
ber. Summaries must be submitted
in single-side, double-spaced type-

written from suitable for immediate
reproduction and screening pur-
poses. The author’s name, affilia-
tion, complete return address and
telephone contact should appear on
the first page and the author’s name
and paper title on each subsequent
page.

A limited number of late news
items, suitable for 10-minute papers
reflecting important new develop-
ments, will be considered if 100-
word abstracts and 300-500 word
summaries are received by Janu-
ary 23, 1970.

GAB Votes to Become

Independent Group

The Georgia Association of
Broadcasters has voted to become
an independent organization. In
making the announcement, Presi-
dent Don Ferguson said it was the
opinion of the GAB’s board of Di-
rectors that the growth of the or-
ganization has been such that it
could better serve the public inter-
est as a totally independent organi-
zation.

The GAB encompasses practic-
ally every radio and television sta-
tion in Georgia and has 200 asso-
ciate members across the nation.
The organization’s offices will re-
main in Atlanta.

Station of the Year

The Georgia Association of
Broadcasters has presented its 8th
Annual Prestige Awards at the 35th
Anniversary Convention of the GAB
in Savannah.

WGGA, Gainesville was named
Radio Station of the Year, while
WAGA-TV, Atlanta was proclaimed
Television Station of the Year.
WRBL radio of Columbus won the
Promotion of the Year Award with
its “40th Birthday Celebration.”

MODEL P15

P15 MOBILE BROADCAST VAN HEATER:

® PI5 Heater Is bullt to Signal Corps specs.
® PI5 Heater used aboard fixed & moblile

radio stations, mobile T.Y. Yans, remote
AM/FM Stations, Pick-up vehicles, trans-
mitter sites. etc.

® Broadcast statlons will find heating equip-

ment ideal for outdoor & indoor cover-
age, Built for rugged field performance.
Can be portable or attached to floor.

® Also avallable Is our lightwelght & com-

pact food warming Equipment avallable
for remote sites.

® Write for full catalog on our electric

space heaters & food warming equipment,

VALAD ELECTRIC HEATING CO.
71 COURTLANO ST., TARRYTOWN, NY 10591

THE ACKNOWLEDGED LEADER
ALTO FONIC PROGRAMMING,
INC.

PROVEN . . .
Top Rated
Tape Program Service!

The NEW way
to make Radio PAY.

Alto Fonic can provide
for your station:

o Finest audio quality—no record deterio-
ration.

 Phasing and Leve! control.

» Our Engineers at your service.

e Economy in operation costs.

» Finest professional voices if desired.
e Available in mono or stereo.

Six basic formats varied from 40 different
categories.

A library with a distinctive sound tailored
to your market.

Management programing control and con-
sistent image.

Write or Call for all information,
sample tapes and catalog.

ALTD FONIC

Programing Inc.
6362 Hollywood Blvd.
Hollywood 90028
California

Phone (213) 466-9261
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"FOR PETES SAKE Mo PoN T TALK SHOP

ALL EVENING /77

APPLICATIONS
ENGINEERS

Broadcast & Closed Circuit TV
Audio and Video Systems

5
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® Video System Design
® RF & Video Distribution
e Dial Access System Design

e Audio System Design
e Control Room Layout
® Intercom System Design

The Applications Engineering Activity at Philips Broadcast
Equipment Corp. requires additional professional-ievel-personnel
immediately to work on Educational, iIndustrial and Broadcast
facilities projects. Join the most energetic and progressive or-
ganization serving the communications Industry today with
products and systems of the highest quality.

I your experience and quolifications meet one or more of the
areas listed above, you are invited to submit your resume to:

MR. WAYNE GILBERT

PHILIPS BROADCAST
EQUIPMENT CORP.

Box 379, Montvale, N. J. 07645

An equal opportunity employer
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National TV Network Is
Planned by Canada Firm

A national television network is
being planned and designed for the
National Iranian Television Service
(NITV) by Hoyles Niblock Associ-
ates, Canadian Broadcast Consult-
ing Engineers.

The project began when the Iran-
ian government purchased the coun-
try’s two existing television stations.
The first phase is the establishment
of five regional program produc-
tion centers in Iran’s largest cities.
These basic facilities will be supple-
mented by thirty medium and low
power stations serving the smaller
citiess and towns. The station net-
work will be interconnected by a
microwave system.

NITYV is an agency of the govern-
ment of Iran.

New D&S
Cradle Head

P Pat.r Pending.
The heavy-duty head with
a lightweight price.

I The new D&S cradle head incorporates the

basic engineering principles of the more ex-
pensive models at a price that is within every-
ones budget. They are built to high standards,
capable of controlling heavy cumbersome
cameras with ease and safety and will meet
all your requirements.

® Cradle rolls on needle bearings...slides on
walls of teflon w Friction drag adjustments =
Pan handle adjusts to any angle w Micro ad-
justments of forward and backward tiiting may
be done by turning the knob at the side ®
Easy to lock ® Smooth pan action & ldeal for
cameras weighing up to 100 Ibs.

For literature write:

DAVIS &5 SANFORD

24 Pleasant S%ép{\leavg Rochelie, N.Y.
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Professional Services

FRANK A. ZOELLER

TELEVISION SYSTEMS
CONSULTANT

20 Years Experience

Box 366 * San Carlos, Cal. 94070
(415) 593-1751

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Bivd.

Phone: (Area Code 303) 333.5562
DENVER, COLORADO 80206

Member AFCCE
TWX 910.931-0514

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave. Phone 876-2810
Cambridge. Mass. 02138

JAMES C. McNARY

Consulting Engineer

National Press Bldg.
Washington 4, D.C.
Telephone District 7-1205

Member AFCCE

JOHN H. MULLANEY
and ASSOCIATES
Suite 71,

1150 Connecticut Ave., N.W.
Washington, D. C. 20036
Phone 202-223-1180

Member AFCCE

ROSNER TELEVISION
SYSTEMS
ENGINEERS — CONTRACTORS

29 South Mall
Plainview, N.Y. 11803
(516) 694-1903

RADIO AIDS
MONITOR REPAIR AND RECALIBRATION
All FCC approved types
Precision Frequency Measuring Service

Lake Bluff, 1ll. 60044
Phone 312-234-0953

M0W...a beller way
1o drive and adjust
IBX SOCKE1 Serews

...IN PRECISION WORK

With the tools in this new, compact convertible
screwdriver set, you can turn all types of hex
socket screws . . . in all types of locations . . .
faster, easier than with conventional keys.

Handy midgets are ideal for such delicate,
precision work as assembly and servicing of in-
struments and controls. Remarkable *piggyback”
torque amplifier handle adds grip, reach, and
power needed for other applications, lets you do
more jobs with fewer tools.

A

PS-89 SET

8 midgets (hex size .028” .
thru Y4”) plus hollow, o
“piggyback” handle. Slim, trim, y
see-thru plastic case fits f

pocket or tool box, -

doubles as bench stand i

O (o} o °

REQUEST COMPLETE HAND TOOL CATALOG

which includes information on other Xcelite
Compact Sets, too — stot tip/ Phillips/Scrulox®
screwdrivers, nutdrivers, and combinations.

®

Nationwide availability through local distributor

XCELITE, INC., 118 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.
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Classified

Advertising rates in Classified Section are
15¢ per word, each insertion, and must be ac-
companied by cash to insure publication.

Each_initial or abbreviation counts a full
word. Upper case words, 30¢ each.

Minimum classified charge, $2.00.

For ads on which replies are sent to us for
forwarding, there is an additional charge of
$2.00 to cover department number, etc., which
is printed in advertising copy, and processing
of replies.

Classified columns are not open to adver-
tising of any products regularly produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor,

Training

To advance in electronics, knowledge and
ability are required. Grantham offers
correspondence and resident instruction,
in depth, leading to_the degree or Asso-
ciate in Science in Electronics Engineer-
ing. G, 1. Bill approved. Credit for pre-
vious training and experience allowed.
Free Catalog. Write: Dept. E-2, Grantham
School of Electronics, 1505 N. Western
Ave., Hollywood, California. 90027, 6-67-tf

Help Wanted

opportunity employer.

TECHNICIANS AND/OR OPERATORS

Immediate Opportunity to join large group-operated station in
Midwestern home office city. Salary based on qualifications.
Can start in excess of $200.00 weekly. All fringe benefits. Equal

Call Collect RAY OWEN, CINCINNATI, OHIO
Area 513 421-1750

Joh Headquarters for all Radio and Tele-
vision Engineers. Immediate openings ex-
ist in 9 western states and elsewhere for
qualified engineer and technical person-
nel. All categories from trainees to ex-
perxenced transmitter maintenance, chief,
assistant chief, live color video mainte-
nance and technical operations. Send us
your complete resume now. The AMPS
Agency, 3924 Wilshire Blvd. Los Ange-
les. California 90005. Telephone DU 8-
3116, By Broadcasters—For Broadclastli;sertsf

Situations Wanted

FIRST PHONE, 24, veteran, single, col-
lege and broadcast school graduate, Seek-
ing position as broadcast engineer/opera-
tor trainee, Can handle '‘Top 40’ or up-
tempo MOR airshift. Four years college
radio-TV experience. Eager to get start
in chosen profession. Prefer Calif. or
West, but will consider any reply. Tape,
photo, resume on request. Dan Sorbi, 141
Shawnee Ave. San Francisco, Ca. 994(1“1)112'E

First phone through tape recorded lessons
at home plus one week personal instruc-
tion in Washington, DC, Atlanta, Boston,
Detroit, New Orleans. Minneapolis, Se-
attle, Denver. Portland. Los Angeles.
Proven results. Our 17th year teaching
FCC license courses. Bob Johnson Radio
License Preparation, 1060D Duncan, Man-
hattan Beach, Calif, 90266. Phone 213-
379-4461. 1-69-tf

Equipment for Sale

AM or FM Audio P.O.P, form kit $1.50
postpaid. Broadcast Service Co.. Box 2605,
Corpus Christi, Tex, 78403. 2-69-tf

CoAx TRANSFER SWITCHES—31!3” An-
drews 6720 50 ohm—Unused. $500.00 each,
Sierra-Western Elect, Co.. Oakland, Cal.
94607. Phone 415-832-3527, 3-69-tf

Surplus audio and video patch panels and
patch cords. 500 to 500 ohm repeat coils
flat to 20 000 cycles. Send for list, Gulf
Electro-Sales, Inc., 6325 Beverly Hill,
Houston, Texas 77027. 4-69-12t

For Sale: 30,000 feet #10 soft drawn,
non-insulated new copper wire for an-
tenna ground system. $1,000 F.O.B. Mo-
bridge. S,.D, KOLY Radio. 8-69-6t

Third Class License instruction booklet,
reviews all phases necessary for license,
also contains sample test. $1 each. Order
from Baker Publishing, 443 So. 13th
Street, Lincoln, Nb. 68508, 9-69-3T

FOR SALE: RCA broadcast console, type
76B-1 studio consolette with manual, Two
16 inch Gates transcription turntables
with arms and head mounted in Gates
cabinets. Reasonably priced. WSRW Hills-
boro, Ohio. 9-69-1T
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SENIOR DEVELOPMENT ENGINEERS

Openings created by steady planned growth through industry leadership. Personal growth
through project responsibility for new or expanding product lines. Personal qualifications in-
clude EE degree and desire for professional growth in one of the following development functions:

TV Transmitting Equipment
Broadcast Audio Consoles
FM Transmitting Equipment
for further information call collect or send resume to Robert T. Fluent, Assistant Personnel Mgr.

GATES RADIO COMPANY

A Division of Harris-Intertype Corporation
Quincy, linois 62301 — (217) 222-8200
An Equal Opportunity Employer (M & F)

TELEVISION ENGINEERS—Join a CRE-
ATIVE corporation working on broadcast
and closed-circuit television for applica-
tions in space, ground, subsurface and
underwater. DESIGN ENGINEERS are
needed for video processing, video switch-
ing. CCTV systems and color camera sys-
tems. More than 120 television stations
use our equipment, SEVERAL OPENINGS
exist in the above design fields. Appli-
cants should have recent circuit or sys-
tem design experience in related fields
and have a BSEE or MSEE physics or
equivalent, BEAUTIFUL SAN DIEGO:
University of California and three other
four-year institutions; first-rate sym-
phony orchestra aero-; space and art mu-
seums; fine arts gallery. light opera; fam-
ily recreation unlimited; rica’s finest
climate. Call J W. Barnes, Chief Engi-
neer, 714-277-6700. or send your resume
to COHU ELECTRONICS, INC.. Box 623,
San Diego California 92112, 'An equal
opportunity employer. 9-69-3T

IMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment. monochrome or color, TV Sys-
tems Engineers - Maintenance Techni-
cians - Video Engineers - to work in either
New York, New Jersey or California area.
Write: RCA Rep., 1559 Jericho Tpke., New
Hyde Park, New York 11040. tf

Assistant Chief Engineer: September 1,
1969 FCC First Class License—TV Studio
Maintenance Experience Required/VTR'S
and Camera FM Desirable, Non-Smoker
preferred, Position is at Colorado State
College. Greeley. Colorado 80631 Please
contact Mr. Estel Haning, I.M.C. Depart-
ment of Colorado State College or tele-
phone: 351-30983. 9-69-1T

Want More
Coverage?

Send your news to:

The Editor

Broadcast Engineering
1014 Wyandotte
Kansas City, Mo. 64105

BROALCAST ENGINEERING




The famous

video/pulse

itier

istribution am

- -

with differertia input

% The first transistorized distribution / amplifier to be
commercially available

3 More in use than any other model in the world

3= Over 1,000 in use by a major television network

3+ In use at almost every TV station in the nation

% Hundreds in use by telephone companies

3+ Has a one year guarantee (never breaks down anyway)

$295.00 FOB Nashville

V) INTERNATIONAL NUCLEAR CORPORATION

7 608 Norris Avenue « Nashville, Tennessee 37204 « 615—254-3365
New catalog sent on request.
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Telemet’s
vertical
interval
switcher...

plus effects...
for color or
monochrome
operations

HATTEEEEEER B LEl
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The twelve input full-broadcast video
switcher with 8 Mix-Effects and Preview
Channels is ideal for mobile or remote
operations because of its unitized design.
But Telemet hasn't sacrificed full Broad-
cast Quality in the process, for the SS-36
is equally suited for Educational and Ad-
vanced Circuit applications. Measures a
compact 19” wide x 834" high x 41%4” deep
(max.) for mounting.

Just look at these standards!

Crosstalk—Signal to all inputs except one
under test: 60 db to 4 MHz; Frequency
Response: +0.1 db to 8 MHz; Differential
phase: 109 to 90% APL: .25°; Differential
gain: 109% to 909 APL: 0.3%; 115 V. 60
cycles @ 3A. Complete with three outputs,
Mix-Effects, special effects, preview/
program and internal power supply, yet
the SS-36 is only $6500. Call or write for
complete specs.

Very self-contained. Very special, too.
There's a system to fit your needs:

88.36  Described above ......... $6500

8S-36R  SS-36 with remote control.$7600

§5-48 Same as SS-36 but with
4 outputs; Mix-Effects
A and B, Preview

and Program ............ $7500
SS-48R Sanie as above with
remote control ........... $8600

a division of GEOTEL, INC.

| AMITYVILLE, N.Y. 11701/TELEPHONE: 516 541.3600
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