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RIKER VIDEO
100 PARKWAY DRIVE SOUTH, HAUPPAUGE, L.I, NEW YORK 11787

Dear Sirs,

NAME

COMPANY NAME

[J Pulse [J Switching

Please send me Product Information on Solid State [ Test Signal
Professional Television Equipment.

[ Signal Processing

— -TITLE

ADDRESS

-~ TELEPHONE

- STATE _ S— ~ZIP

MAIN OFFICE AND PLANT

HEADQUARTERS

Abe Jacobowitz
National Sales Manager

T. K. Chapman
Manager of Marketing Admin.

Riker Video

100 Parkway Drive South
Hauppauge, New York 11787
(516) 543-5200

Telex 96-1356

Cable RIKERVIDEO

RilER ViDEO
100 PARKWAY DRIVE SOUTH
HAUPPAUGE, L.I., NEW YORK 11787

CENTRAL REGION

Herbert N. Didier

Riker Video

2550 Denver Merchandise Mart
451 East 58 Avenue

Denver, Colorado 80216

(303) 534-3995

Telex 45-784

WESTERN REGION

George Ray Walker

Riker Video

7811 Le Mona Avenue
Van Nuys, California 91405
(213) 785-1005

TWX 910-495-1795

Circle Item | on Tech Data Card

NORTHEAST REGION

Richard E. Sims

Riker Video

2106 Paul Edwin Terrace
Falls Church, Virginia 22043
(703) 893-9445

SOUTHEAST REGION

Lewis L. Parson

Riker Video

3127 Maple Drive, N.E.
Suite 210

Atlanta, Georgia 30305
(404) 233-2557

TELEPHONE (516) 543-5200
TELEX 96-1356
CABLE~-RIKERVIDEO



the Gohu compacts

TV accessories in the
small, economy size

QUAD 100% 1 fo)
QUAD .5 BLK BRST BLK QUPT
e ",‘ BAL SETUP AM BALCHROMA LVL
»

| - BAL BAR AMP . . ? ? f :

OLOR BAR GENJ l COLOR BAR ENc:3
Cohu’s Color Bar Generator facilitates ad- Cohu’s Color Bar Encoder expands the
justment of color monitors, encoders and basic usefulness of the color bar generator
other studio equipment requiring RGB by adding an accurate and stable matrix
I-Y-Q signals which meet EIA specifica- and phasing circuit to provide encoded
tions. Video bar outputs are switchable color bars which meet EIA RS-189 speci-
from 100 to 75%. Special test pulses allow fications. Television transmission charac-
adjustment of quadrature without use of a teristics can be checked with the encoded

vectorscope. bar signals.

Compact, modular design of Cohu's 2610/2620 Accessory
Series results from the use of integrated and solid-state cir-
cuits and provides reliable and versatile operation. Each com-
pact is 1%2” high by 43" wide and plugs into a frame which
occupies only 132" of a standard 19” rack. In addition to the
color bar generator and color bar encoder, other accessories
include a drive generator, colorlock, black burst generator,
dot ¢ bar  crosshatch generator and background generator.
For specific data on each accessory, contact your local Cohu
representative, or call Bob Boulio
direct at 714-277-6700 in San
Diego. Box 623. San Diego, Califor- ELECTRONICS, INC

nia 92112, TWX 910-335-1244. | san 01€c0 IEIMETEIY
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Comes the Evolution

) -

Audimax and Volumax Television Mobile Vans Image Enhancer

...and now the Minicam VI

The new Minicam VI is just one more innovation from CBS Laboratories—the organization

which has researched, developed, produced and marketed such remarkable advances in

the science of sight and sound as the Audimax and Volumax, Mobile Television Vans, and

the Image Enhancer. The organization with vision on the move. Now the new Minicam is free

to go anywhere: land, sea or air—riding easily on the shoul-

der of a single cameraman. And brings you studio-quality

color pictures live right from the scene of action! Look to ,j&%%. LABORATOR!_ES
/s Stamford, Connecticut. A Division of

CBS Laboratories for tomorrow’s electronics today. Columbia Broadcasting System, Inc.
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COMPARE...
YOU'LL BUY
a CCA
FM Circularly
Polarized Antenna

TYPE 6811

TYPE 6810

Only CCA offers a choice be-
tween a medium power (Type
6811) or high power antenna
(Type 6810). Thus broad-
casters can economically select
the best combination for their
situation. Both antennas are
rugged, broadband, and have
excellent electrical properties.
They’re presently in service in
all environments with
exceptional results.
Contact CCA and
we’ll provide you with
technical data and a
list of users.

30 UL
|

CCA Electronics Corp.
716 Jersey Avenue
CCA Gloucester City, N. J. 08030
Telephone: (609) 456-1716

LETTERS

T0 T ELTCR

Editorial Notes

The Broadcast Engineering edi-
torial office often receives requests
for back issues and reprints. Back
issues requests should be sent to:
Pat Osborne, Howard W. Sams Co.,
4300 W. 62nd Street Indianapolis,
Ind., 46206.

Reprint requests should be di-
rected to: Dean Kroeker, Intertec
Publishing Corp., 1014 Wyandotte,
Kansas City, Mo., 64105. A reprint
policy handbook will be sent by the
editor when requested.

Change of Address

All correspondence for the BE
editorial staff should be sent to In-
tertec Publishing Corp., 1014 Wyan-
dotte, Kansas City, Mo., 64105.

Many news items are still being
sent to the former BE offices in
Indianapolis. Since using the former
address causes long delays, some
news items sent well before the edi-
torial closing date arrive too late for
publication.

Editorial Changes

Why wait for conventions to pass
along the news about who has be-
come a CE, who has been trans-
ferred or who is working on a new
installation? Take a look at the BE
departments. It should be apparent
that they are designed with the engi-
neer in mind. Pass along your news
through BE.

Occasionally we get letters asking
about the Engineer’s Exchange col-
umn. Why doesn’t it appear in every
issue? Mostly because the items do
not come in regularly. And while
we're on the subject of submitted
materials, BE is on the lookout for
articles on lighting. Regardless of
subject matter, we’d like to know
what you’re doing and how you’re
doing it. An author’s guide will be
sent upon request.

IMPROVED
PERFORMANCE!

NORTRONICS
ANNOUNCES
THE 9000 SERIES

TAPE HEADS
FOR
PROFESSIONAL
and STUDIO
EQUIPMENT

UNEXCELLED PERFORMANCE IN
AMPEX, SCULLY AND OTHER
PROFESSIONAL RECORDERS

8 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.

8 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 % inch, 15 inch,
and 1 inch tape, in a variety of
track styles.

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

&~ Hortronics

COMPANY, INC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone: (612) 545-0401

Circle Item 6 on Tech Data Card
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+Video
+ audio
«cuthar &
+ Non-additive mixing
+ hreakaway audio

SPUT
AUDIO

o~ L

. add up to make the TS-211 Master Control Switcher one of the most
versatile and economical, high quality switchers, ever!

® ldeal for master control and ® 6 auxiliary audio inputs
small studio applications. for cartridge tape, announce, etc.
e Vertical Interval — Solid State design. ® DC remote audio level controls on panel.

® 14x2 video matrix.
o Automatically switched cutbar/mix mode.

® Video inputs may be all composite
or all non-composite.

® Audio-follow-video, and split audio
for 14 inputs. @ Camera tallies on terminal block.

WARD ELECTRONIC INDUSTRIES

142 CENTRAL AVE., CLARK, N. J. O7066 . (201) 382-3700

® Compact rack space, only 14’ high.

@ Control panel, 19” x 102", brushed
aluminum finish, with illuminated
pendar push button switches.

Clrcle Item 7 on Tech Data Card
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WOUSTRY NEWS

Apollo 7 Camera
Is Successful;
Manipulators Next?

Apollo 7 got into orbit in good
shape Oct. 11, and along with it
went the much disputed half million
dollar RCA camera. The dispute got
its start when Commander Walter
Schirra indicated he didn’t like the
idea of flight controllers looks over
his shoulder.

What's more, the crew insisted
that the picture quality was not
good, and that they did not want
to take anything along that was
not perfect. Those who saw the pic-
ture relayed to earth on Oct. 14 had
to agree that, contrary to previous
doubts, the picture quality was good.

The 42 pound camera consumes
a little more than six watts of power
and uses a 500 Hz bandwidth. It
works at 10 frames a second and
has 325 scan lines. The reception
of acceptable signals should allow
a high public relations value for the
Apollo series.

Remote-controlled manipulators

could be used to construct satellites
in space—or even to repair or main-
tain satellites in orbit—according to
a recent study conducted by engi-
neers at the General Electric Com-
pany.

The GE effort—performed under
a contract from the U.S. Air Force
Aero-Propulsion Laboratory at
Wright Patterson Air Force Base—
has established the preliminary spe-
cifications for a system that would
permit operators to perform sophis-
ticated construction and repair tasks
in space with remote-controlled
manipulators. The operators could
be located on the ground or in
neighboring spacecraft.

The study indicates that a space
manipulator system—equipped with
TV cameras that would act as
“eyes” for the operators—could be
mounted aboard a maneuverable
“repair spacecraft.” Unlike conven-

tional robots, the slave manipulators
would incorporate “force feedback,”
so that an operator could feel what
the manipulators are doing.

Under this system, an operator’s
hand and arm movements would be
transmitted by telemetry to the re-

pair satellite’s slave manipulators,
which would mimic the operator’s
motions. Proportions of the forces
generated or encountered by the
machine would be transmitted back
to the operator’s hands, providing
him with an accurate sense of touch
necessary to perform delicate, com-
plex tasks by remote control.

The study of remote-controlled
manipulators was conducted by
GE’s Specialty Materials Handling
Products Operation in Schenectady,
New York, and the company’s Space
Systems Organization in Philadel-
phia.

One major problem would be cre-
ated by the time lag in communica-
tions between an operator on the
ground and a remote-controlled ma-
nipulator in space, according to the
study. Depending upon the distance
of the manipulator from the opera-
tor, the time delay could range from
three tenths of a second to one
second or even longer. Although
the operator can adjust to this time
delay, additional research on force-
reflecting systems is required to im-
prove task speed without affecting
the stability of the manipulators.

in this artist's con-
cept, electronic
components are
installed in an or-
biting scientific
satellite by slave
manipulators
mounted aboard a
remo te-controlled
‘‘repair space-
craft.”

BROADCAST ENGINEERING
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when it comes to
selecting Vital
switchers for

KSHO-TV

Give your production people a Vital Industries switcher and make them feel like “Cecil B. De Mille". The
VIX-108 vertical interval switcher is like a computer...a real money-making production tool. You no
longer have to search and wonder if your video is composite or non-composite, synchronous or not,
equalized re-entry or not, burst on black or not, etc. The VIX-108 thinks for you and minimizes errors
caused by the unfamiliarity of the operator with color electronics.

FEATURES:

e Extensive use of integrated circuits with solid state
cross points for long term stable performance.

e Basic matrix housing 108 crosspoints and associated
logic and output electronics, comes in 5%” of rack
space and has no coax inter-connections. This means
no delays of signals in any path and no crosstalk.

e Production oriented design with automatic sync and
clamping on all inputs for bounce-free switching of
video with varying luminance levels.

e True composite additive/non-additive mixer with auto-
matic inhibit of non-synchronous dissolves.

600D ENGIMEERING IS VITAL

VITAL INDUSTRIES, INC.

e Fade network color to network black burst with auto-
matic inhibit.

e Fade to monochrome, maintain color burst or choose
to drop color burst. Only one reshaped burst and con-
stant level sync during all dissolves.

e Custom built production or routing switching with the
latest state of the art accessories designed as an in-
tegrated system are all furnished by Vita! Industries, Inc.

OTHER VITAL PRODUCTS:

e V|-1000 video proc. amp. with automated features.
e V|-500 stab. amp. with AGC.

e Video and pulse distribution equipment.

Selecting the right switcher is Vital

Play it safe...Call N. Donoyan

3614 SOUTHWEST ARCHER

Clrcle [tem 8 on Tech Data Card
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Kentucky ETV:
Nation's Largest

The nation’s largest state educa-
tional TV network, a 12-station
RCA transmitting system covering
all of Kentucky, went on the air re-
cently when Gov. Louie B. Nunn
pushed a button to begin the first
broadcast.

The ceremonies at network head-
quarters marked the start of week-
day televised instruction for pupils
in Kentucky elementary and high
schools. Adult continuing education

and cultural program broadcasts for
home viewers during the evening
hours will begin next January.
UHF broadcast facilities at the
12 sites make use of TV transmit-
ters and antennas produced by the
RCA Commercial Electronic Sys-
tems Division and supplied under
a $4 million contract, representing
the largest single purchase of broad-
cast equipment received by RCA.
Common-carrier microwave con-
nects the transmitters in a broadcast
network and links the transmitting
locations in turn to the network
center in Lexington where most of
the programs will be produced or
originated. Studios at six state in-
stitutions of higher education and

one at the Jefferson County School
System also may originate programs
for the network.

O. Leonard Press, Executive Di-
rector, Kentucky Authority for Ed-
ucational Television, said programs
will be transmitted in both color and
black-and-white, with color broad-
casts originated from film and TV
tape until the color equipment is
fully installed and operative later
this year.

He added that programs for class-
room viewing will concentrate on
the elementary and secondary school
levels and, with full operation of
the network, TV lessons will reach
nearly all of the state’s 750,000 pu-
pils in these schools.

Computer Control
Streamlines NHK

One of the most advanced infor-
mation and control systems in the
broadcasting industry, and one of
the most advanced such systems in
the world, was dedicated in Sep-
tember by the Japan Broadcasting
Corporation (NHK).

The system, called TOPICS (for
Total On-line Program and Infor-
mation Control System), will coordi-
nate all production and broadcast-
ing activities of NHK’s two televi-

sion and three radio networks—a
complex roughly equivalent to a
commercial network like CBS, an
educational network like NET, plus
an FM and two AM radio networks.

TOPICS, developed by NHK
with the collaboration of IBM. will
help administer the simultancous
production of some 1800 programs
by 1000 directors and 2700 tech-
nicians at work in 26 TV and 33
radio studios and on location. It
will do so without the memoran-
dums, letters and phone calls that
characterize other, similar environ-
ments.

The system will also provide man-

A line of television screens (back) monitor programs being broadcast by Japan
Broadcasting Corporation’s two television networks and those of five competing
channels. The corporation also broadcasts on an FM and two AM radio networks.

agement reports and perform gen-
eral accounting tasks.

The nerve center of TOPICS and
of NHK’s broadcasting activities is
a Broadcast Control Center (BCC),
a large, brightly-lighted room at
NHK headquarters in downtown
Tokyo, where fewer than two dozen
personnel plan and supervise the
production of the 640 TV shows
and the 1200 radio programs con-
stantly in production and monitor
the five that are at any given time
on the air.

Commenting on the new system,
NHK President Yoshinori Maeda,
under whom it was developed, ob-
served that with TOPICS the com-
puter reaches into a new era. NHK,
he said, is not using the computer
simply in individual applications,
such as information retrieval, simu-
lation, computation, or process con-
trol, but for all, simultaneously and
in a completely integrated way.

NHK, Mr. Maeda continued, has
made the computer the technologi-
cal underpinning of its entire $280
million a year complex of opera-
tions. It is using the computer on-
line in the planning, production and
actual broadcasting activities of its
five networks, and though the com-
puter is fusing those formerly sepa-
rate activities into a single, contin-
uous process.

BROADCAST ENGINEERING
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Video Broadcast
Distribution Video

Amplifiers Switchers
Camere Pulse
Control Camerzs Distribution
Units Amplifiers

PORTA-CYNC™

EIA
Gzneratars

Optical
Uniplexers

CABLECASTER® Video
Video Conirol Signal

Center Generators
Charactar WEATHER
Ganerators CHANNEL ™
MESSAGE Color
CHANNEL" Encoder

A Complete Line of Video Products, TELEMATION, INC.

Designed and Manufactured by TeleMation for I 2275 South West Temple
Eroadcast TV, CCTV, ETV and CATV Applications. Tolepnone (801) 4867564




Annual Engineering
Conference Dates
Set By NAB

The Broadcast Engineering Con-
ference Committee of the National
Association of Broadcasters recently
approved the format for the 23rd
Annual Broadcast Engineering Con-
ference and named two subcommit-
tees to select a recipient of the En-
gineering Achievement Award and
luncheon speakers.

The Conference will be held in
conjunction with the 47th Annual
Convention of the National Associa-
tion of Broadcasters, March 23-26,

at the Shoreham and Sheraton Park
hotels in Washington, D.C.

In addition to reviewing outlines
of technical papers submitted for
presentation at the Conference, the
Committee also agreed to include
on the agenda a discussion of satel-
lite communications.

Named to select the Engineering
Achievement Award recipient were:
Robert W. Flanders, director of en-
gineering, The WFBM Stations, In-
dianapolis, Ind., chairman; Charles
Abel, manager of engineering,
KFMB-TV, San Diego, Calif.; Les-
lie S. Learned, vice president for
engineering, MBS, New York; L.
Keith Townsdin. technical director,
KAYS, Inc., Hays, Kans., and Wil-

liam H. Trevarthen, vice president,
operations and engineering, NBC,
New York.

The subcommittee for the selec-
tion of luncheon speakers consists
of James D. Parker, staff consultant,
telecommunications, CBS television
network, New York, chairman;
Glenn G. Boundy, vice president for
engineering, Storer Broadcasting
Co., Miami Beach, Fla.; Albert H.
Chismark, director of engineering,
Meredith Broadcasting Co., Syra-
cuse, N.Y.; Royce LaVerne Pointer,
director of broadcast engineering,
ABC, New York, and Lee R. Wal-
lenhaupt, vice president for engi-
neering, The WSJS Stations, Win-
ston-Salem, N.C.

Candidates Use
CATV; Duplication
Rule News Again

In a case involving a Greensboro,
N. C., cable system, owned by the
Jefferson-Carolina Corporation, the
FCC dismissed petition asking that
the cable system be ordered to cease
and desist in both program origina-
tions and the selling of commercials.
At the same time, the Commission
announced that it would shortly ini-
tiate a general rule-making proceed-
ing into these key issues.

In the Greensboro case, the City
Council only last month amended
terms of the system’s franchise to
permit all types of program origina-
tions and to eliminate a previous
ban on advertising.

In refusing to strike down the
City Council’s action, as it had been
requested to do by entrenched
broadcast interests, the FCC said
opponents of the franchise revisions
had failed to prove their contention
that cable-system originations and
the acceptance of advertising would
cause economic injury to TV sta-
tions in the area.

The National Cable Television
Association has taken action aimed

at encouraging advertising agencies
and related businesses to come up
with the kind of creative promo-
tional material that will help the
cable television industry add sig-
nificantly to its subscriber rolls.

The move came at an NCTA
Board of Directors’ Meeting held
recently in Washington. Acting on
a staff recommendation, the board
agreed that NCTA should discon-
tinue the production of most adver-
tising specialties and other promo-
tional items and, instead, should
concentrate on calling the industry’s
attention to the availability of such
material from outside sources.

Spokesmen for both the Repub-
lican and Democratic presidential
candidates disclosed plans to make
extensive use of cable television as
a free public service medium to
reach thousands—perhaps millions
—of voters between now and elec-
tion time, Nov. 5.

The action came in response to
an invitation extended to all three
national parties by the National
Cable Television Association, na-
tion-wide trade group representing
the cable television (CATV) indus-
try. Officials of the American In-
dependent Party said they were still
considering whether, and how, to
utilize cable system facilities.

Frederick W. Ford, president of
NCTA and a former chairman of
the Federal Communications Com-
mission, hailed the political interest
in cable television as “a significant
milestone in communications pro-
gress and a possible answer to the
high cost of future political cam-
paigns.”

The FCC'’s “nonduplication rule”
is back in the news again. The rule,
designed to protect local stations
from competition by imported sig-
nals, says that the local CATV sys-
tem cannot bring in programs dupli-
cating those of the local stations.

Conley Electronics Corp., oper-
ator of a CATV system in Liberal,
Kansas, recently challenged the rule
as a violation of the Constitutional
right of free speech. Conley has
been bringing in programs from
Texas, but, according to the rule,
it cannot duplicate same day pro-
gramming of the local stations. An
appeals court upheld the FCC'’s re-
jection of the Conley challenge.

In a case brought up by another
CATYV operator, the Supreme Court
upheld the FCC’s authority under
existing law to regulate CATV sys-
tems in general. However, the Court
decision did not concern itself with
individual FCC rules such as the
nonduplication rule.

BROADCAST ENGINEERING



UP WITH AVERAGE
MODULATION.
INCREASE

SIGNAL EFFICIENCY.

That’s what Gates Solid Statesman Limiting Amplifier will
do for your station. It brings broadcast signals up to maximum
efficiency by controlling audio levels instantaneously, automatically.

The Gates Limiter attacks modulation problems — in just
3 to 5 microseconds (without audible clipping) and a 30:1
compression ratio allows 99.5% modulation.

Asymmetrical limiting is provided for AM stations, permitting
positive peak modulation levels of 110% or 120% with negative
peaks limited to 100%, thus producing a louder sounding signal.

Want to hear more? Write or call for full information. Gates
Radio Company, a Division of Harris-Intertype Corporation,
Quincy, Illinois 62301. Telephone (217) 222-8200.

HARRIS

nau (A TES

coRPORATION
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General Telephone
Announces New
Hawaiian System

A multi-million-dollar microwave
radio system interconnecting the
Hawaiian lIslands will make possi-
ble a 12-fold increase in the num-
ber of inter-island communications
circuits when construction is com-
pleted in mid-1969, General Tele-
phone & Electronics Corporation
announced today.

The project, which was started in
1964, utilizes microwave radio, mul-
tiplex, and related communications
equipment produced in San Carlos,
Calif., by Lenkurt Electric Co., Inc.
for Hawaiian Telephone Company.
Both companies are subsidiaries of
GT&E.

The communications network ex-
tends a total of 388 miles, principal-
ly over water, between Hilo, Hawaii,
and Lihue, Kauai, and includes 16
microwave relay and terminal sta-
tions. It provides up to 600 voice
channels for inter-island communi-
cations, in comparison with a 48-

The new system (shown, above) is being
installed in three sections. The initial por-

tion between the islands of Oahu and
Molokai was completed in 1965. A second
link between Molokai, Maui, and Hawaii
was placed in service in June, and the
final Oahu-Kauai section is scheduled for
completion next year.

channel capacity in the existing in-
ter-island system.

The new system is being installed
in three sections. The initial portion
between the islands of Oahu and
Molokai was completed in 1965. A
second link between Molokai, Maui,
and Hawaii was placed in service
in June, and the final Oahu-Kauai
section is scheduled for completion
next year.

Although the operating portions
of the microwave system are being
utilized primarily for voice trans-
mission, data communication links
have been provided for U.S. mili-
tary installations, several university-
operated observatories, and facilities
of the National Aeronautics and
Space Administration and Federal
Aviation Agency.

On the island of Oahu, the sys-
tem includes two separate micro-
wave networks that relay voice and
video communications traffic be-
tween the Communications Satellite
Corporation’s earth station at Pau-
malu on the northern tip of the
island and a major switching facility
of Hawaiian Telephone in Honolulu.

In microwave communications,
radio signals are focused like a

KAUAL
KALEPA
=

beam of light and relayed from
point to point over line-of-sight dis-
tances until the desired terminal sta-
tion is reached. Hundreds of tele-
phone conversations may be trans-
mitted simultaneously in this man-
ner through the use of multiplexing
techniques.

The microwave radio equipment
manufactured by Lenkurt for the
inter-island network includes the
company’s types 75 and 76A2 sys-
tems. A Lenkurt type 46A multi-
plex system also is utilized, together
with a 936A alarm system which
enables Hawaiian Telephone to
monitor all of the microwave relay
sites from a master station at Hono-
lulu.

In addition to the new inter-island
microwave network, Hawaiian Tele-
phone has invested several million
dollars for the installation of five
Lenkurt microwave systems and re-
lated equipment for intra-island
communications. Extending over a
total of approximately 500 miles,
the intra-island systems include a
total of 43 microwave relay and
terminal stations, and each of the
systems is linked with the new inter-
island network.

LIHUE ~
R OAHU
S
\V HANAUMA BAY

MOLOKAI

PUU N'ANA MAUI
AN
HALEAKALA ‘

The installed microwave is indicated
by the heavy continuous line, and
the microwave to be instalied be-
tween Oahu and Kauai is illustrated
by the broken line. The narrow con-
tinuous line between Hanauma Bay
and Honolulu on the island of Oahu
indicates a coaxial cable transmis-
sion path.

HONOLULU

HAWAN

HILO

HUEHUE LELEIWIPT.
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simultaneous record « playback

... plus dubbing

with Collins’ new compact Twintlape System
Collins” new T'wintape System, completely solid-state and avail-
able in monaural or stereo models, is the most convenient, flexible,
and easy tooperate cartridge machine on the market. The Twintape
System consists of two units: the 642E Twintape Playback Unit,
and the companion 216D Record Amplifier. Combined. these
units permit:

* Playback on both cartridges simultaneously.

* Recording on one cartridge while playing the other.

« Dubbing from one cartridge to the other.

Tape transport assemblies in the Playback Unit are easily re-
moved. Rugged, direct-drive capsian motors climinate flywheels,
rubber belts, etc.. and produce extremely low wow and flutter.
With extra heavy Mu-metal magnetic shields, the unit has very
low susceptibility to magnetic pickup of noise. Rear terminal
strips provide for optional remote control, automatic sequencing of
multiple machines, cue detector contact outptits, etc. Routine main-
tenance of the Playback Unit may be performed in seconds.

Cue tone oscillators, record level metering. operation
controls. and an amplifier are contained in the
216D Record Amplifier. One cuc tone is
standard. with option for three cue
tones. The amplifier may be stacked
compactly with the Playback Unit, or
rach mounted with an optional adaptor.

All T'wintape System electronic circuits
are mounted on plug-in, etched epoxy boards.
For a descriptive brochure on this new Twintape System. write
or call Broadcast Communication Division, Collins Radio
Company. Dallas, Texas 75207. Phone (214) AD 5-9511

COMMUNICATION/COMPUTATION /CONTROL



CENTRAL DYNAMICS TV
PROGRAM CONTROL SYSTEMS

have made the panic button
obsolete in 13 stations around the world!

Four years ago, Central Dynamics designed and HOW DOES IT WORK?

manufactured a revolutionary television program The system incorporates a “'memory”’, loaded either
control system for & station in Adelaide, Australia. by magnetic tape, by punched cards, or manually
Today, thirtzen stations are enjoying panic-free, from control panel push buttons. The memory, in turn,
ulcer-free operation. In these stations, directors activates the control logic which provides the
are creative directors—not traffic cops! The work machine control output for film projection, slide
load is smoothed out. The haunt!ng possibility projection, VTR and cartridge tape, causing all
of human error has been eliminated. And functions of these machines (start, stop, change, etc.)
station operation has become a genuine art. to proceed automatically. Included in the system is

a dynamic alpha-numeric display of the program
schedule on conventional TV monitors, enabling
operators to check or change the program at will.

Control room at WVNY-TV, Burlington, Vermont, showing the APC 210 installation.

|14 BROADCAST ENGINEERING



what will it do for your station?

e allows the work load to be smoothed out. Eliminates
the panic in commercial and station breaks, because
sequences are pre-set and run automatically.

e takes the burden of mechanical direction from the
director.

e eliminates the possibility of human error.
e improves station operation. The capital cost is soon

Esammu 7@
\ ) .

offset by re_duced .mak(_e-goods and more effective Detail of read-out panel
use of creative engineering personnel.
CENTRAL DYNAMICS EQUIPMENT OF
two systems available THIS TYPE IS INSTALLED IN THESE
. STATICNS.

1. Aﬁc 310: a comprehensnve RiSiam goerI System. SAS 1C Adelaide. Australia WVNY-TV Burlington, Vt.
Allows complex process control routines to be pre- HK-TVB  Hong Kong WLAC-TV Nashville Tenn.
planned, checked visually, and executed without KMBC-TV Kansas City, Mo. WRGB- TV Schenectady, N.Y.
error. KMOX-TV St. Louis, Mo. CFRW-TV Edmonton, Alberta

WBNS - TY Columbus, Ohio CHCH-TV North Bay, Ontario

2. APC 210: semi-automatic TV master control. Permits WMAL-TV Washington, D.C. CXLW-TV  Windsor, Ontario
advance selection of program sequences during WOR-TV  New York, N.Y.
quiescent periods. MAY \WE HELP YOU?

FOR COMPLETE TECHNICAL INFORMATION BY RETURN MAIL WRITE:

D CENTRAL DYNAMICS CORPORATION

Cherry Hill Industrial Park, Cherry Hill, New Jersey 08034. Phone (609) 424-3300
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COMMUNICATION SATELLITES:

How will we use them?...

. We already have some clear
ideas about what we can get out of
our weather satellites. Space weather
pictures are commonplace. But what
about communications satellites?
What effect will they have on broad-
casting?

While there is considerable spec-
ulation, we are not likely to see the
final answers for another 10 or 15
years. Until then, it does not seem
unrcasonable to pinpoint at least
two areas of broadcasting as recip-
ients of the benefits of communica-
tions satellites. These two would be
instructional and remote area broad-
casting.

But before going further, it is im-
portant to first take a look at com-
munications satellite developments.

INTELSAT
The International Telecommuni-
cations Satellite Consortium (IN-

TELSAT) is a unique international
joint venture that is bringing satel-
lite communications to a growing
number of countries around the
world.

Although international telecom-
munications have always required a
high degree of cooperation among
the nations involved, satellite com-
munications present an additional
challenge and an opportunity for
cooperation on a global basis be-
yond anything that has gone before.

The structure chosen as the in-
strument for this cooperation was
an international consortium. Ac-
cordingly, in 1964 INTELSAT was
formed.

The Consortium was established
by two International Agreements for
Interim Arrangements first opened
for signature on August 20, 1964.

On that date 14 countries signed.
By September 3,

1968, there were

63 signatory nations. The growth
rate of the venture has been cited as
one of the fastest of any interna-
tional organization in history.

The first of the two agreements,
the Interim Agreement, was signed
by the governments of the partici-
pating nations. The basic objective,
as set forth in this agreement, called
for international cooperation in ‘“‘the
design, development, construction,
establishment, maintenance and op-
eration of the space segment of the
global commercial communications
satellite system.” This agreement
also established broad principles to
govern the system, and create the
Interim Communications Satellite
Committee as the governing body
until the “Definitive Agreements”
are in effect.

Since each of the governments
could designate either a government
agency or a private interest to repre-
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sent it in the Consortium, INTEL-
SAT stands as a unique partnership
of governments and private inter-
ests.

Each of the governments of their
designated entities then signed the
second agreement, the Special
Agreement. This agreement deals
with the financial, technical, oper-
ating and contracting principles re-
lating to establishment and opera-
tion of the system.

Communications Satellite Corp-
oration (COMSAT),is the United
States representative in the consor-
tium and under the agreements acts
as manager on behalf of the con-
sortium. The new satellites, as their
predecessors, will be operated by
COMSAT as manager for INTEL-
SAT.

INTELSAT |
Early Bird (INTELSAT 1), the

world’s first commercial communi-
cations satellite with a capacity of
240 high quality voice circuits, was
launched from Cape Kennedy, Flor-
ida, on April 6, 1965 and emplaced
in synchronous equatorial orbit over
the Atlantic Ocean at 25° west lon-
gitude. Its antenna was focused
north of the equator to serve the
heavy communications requirement
between North America and Europe.
This satellite also made the commer-
cial transmission of live television
possible consistently across oceans
for the first time.

Four satellites have been success-
fully injected into synchronous equa-
torial orbit to create the existing
INTELSAT system. On January 11,
1967, a satellite of the INTELSAT
Il series with a capacity of 240 cir-
cuits, but capable of coverage north
and south of the equator, was
launched and emplaced over the

Pacific Ocean at 174° east longi-
tude to connect North America with
the Far East and Australia.

On March 22, 1967, a second
satellite of the INTELSAT II series
was launched and emplaced over the
Atlantic Ocean at 6° west longitude
to expand capacity in the Atlantic.
Its coverage also included Latin
America and Africa.

On September 27, 1967, a third
satellite of the INTELSAT II series
was launched and emplaced over the
Pacific Ocean at 176° east longitude
to serve as a spare in space, and to
expand capacity in the Pacific basin.

These four satellites extended
communications satellite coverage to
more than two-thirds of the world,
and work with earth stations which
are either operational or nearing
completion.

Now, the launching of four satel-

Fig. 1 Operational communica-
tions satellite earth stations
and satellite coverage areas.

Fig. 2 Artists conception of an
INTELSAT Il satellite in orbit.
The light area on the earth's
surface shows satellite cover-
age.




Fig. 3 James P. Wilde, COMSAT engineer at left, and Simon B. Bennett, manager of INTELSAT Il Project Radio Frequency
Branch, connect test equipment.

lites of the INTELSAT III series
each with a designed capacity of
about 1,200 circuits. Their one-third
of earth coverage is planned to ex-
pand capacity in the Atlantic and
Pacific basins and, with the emplace-
ment of one of these satellites over
the Indian Ocean, to provide a
global series of commerctal com-
munications satellites.

Satellite Characteristics

The INTELSAT III satellites are
designed to receive transmissions in
the 5.930 to 6.420 Gigahertz band
(up-link) and to tramsmit back to
earth in the 3.705 to 4.195 Giga-
hertz band (down-link). (Gigahertz
(GHz) means millions of cycles per
second.)

I8

A satellite command subsystem
will be used to signal ignition of the
apogee motor and to control the sat-
ellite during its lifetime. Each
satellite will have two command and
telemetry sets, one for each com-
munications repeater. The telemetry
sends information through the om-
nidirectional or mechanically despun
antenna to the earth stations
equipped with telemetry and com-
mand ground equipment. Informa-
tion concerning spin rate of the sa-
tellite, the spin rate of its antenna
and whether the spacecraft is prop-
erly oriented toward the earth is re-
ceived by the earth station and
transmitted to the Control Center in
Washington. Engineers evaluate the
data with the aid of computers and

relay necessary commands back to
the satellite through the telemetry
and command earth station.

Each INTELSAT Il satellite has
been designed for a minimum life of
five years in orbit, 22,300 miles over
the equator. At launch, each satellite
will weigh 632 pounds. In orbit,
after the apogee motor fuel has been
expended, the weight will be 322
pounds.

The body of the INTELSAT III
satellite is a cylinder 41 inches tall
and 56 inches in diameter. On top
of this cylinder is the antenna sys-
tem which, combined with the
height of the body, gives the space-
craft an overall height of 78 inches.

Among the major subsystems or
operating components which com-
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Furtherproof...
sound has never

been in better shape!

OMNIDIRECTIONAL
DYNAMIC
MICROPHONE

RES5

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 REI1S.
Now we've added the RESS 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.
RESS 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 RE55 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 the toughest in the
business. There’s a solid steel case and new, improved
internal shock mounting for the RESS. Plus a satin
nickel finish that looks great on TV long after most
microphones have been scarred and scratched almost
beyond recognition.

« high fidelity speakers and systems ¢ tuners, amplifiers, receivers « public address loudspeakess
« microphones ¢ phonograph needles and cartridges « organs s space and defense electronics

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 RESS
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 RESS more dependable,
easier to use.

Finally, the RES5 has the exclusive Electro-Vaice
2-year unconditional guarantee. No matter what hap-
pens, if an RESS fails to perform during the first two
years — for any reason — we'll repair it at no charge.

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

ELECTRO-VOICE, INC., DEPT. 1181V, 638 Cecil St. Buchanan, Michigan 49091

ElecthoYeies

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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Fig. 4 COMSAT engineers check out satellite in the anechoic chambers. The chamber is soundproof and also prevents electronic

echoes.

bine to make an INTELSAT I1II
communications satellite are:
Antennas - A directional com-
munications/omnidirectional tele-
metry and command antenna, moun-
ted on top of the structure, enables
the satellite to receive and transmit
signals. The antenna is mechanically
despun. As the satellite spins clock-
wise, the antenna spins counter-
clockwise at precisely the same
speed. This keeps the antenna al-
ways pointed toward the earth in the
proper communications position.
Communications - Two repeaters
(transponders) receive, process and
transmit many different kinds of sig-
nals simultaneously. The effective
radiated power from the satellite is
mote than 22 dbw. Each INTEL-

20

SAT III has a design capacity of 1,
200 two-way voice circuits or 4 tele-
vision channels. They are designed
for simultaneous communications
between several earth stations.

Orientation - Earth sensors and
electronic equipment are used to
measure the attitude, and the con-
trol station fires small thrusters to
keep the satellite properly aligned
with the earth.

Electric Power - 10,720 solar
cells, mounted on the outside of the
satellite, convert sunlight into elec-
trical energy for operating the equip-
ment. More than 130 watts of power
are supplied to the satellite for oper-
ating the various electrical and elec-
tronic components. At synchronous
altitude, the spacecraft is in sunlight

most of the time. During the spring
and fall, however, there are 45-day
periods during which each satellite
is in and out of the earth’s shadow.
During these periods, the required
electrical energy is provided by a
battery which is recharged by the
solar cells when the satellite re-
enters the sunlight.

ATS—HI Satellite

The ATS-III is the latest in a
series of NASA satellites orbited
with multiple experiment packages
on board. The satellite precedes the
more advanced ATS F/G, but it is
part of the initial step toward dem-
onstrating programming possibilities
for reception in homes.

Earlier this year, the Philadelphia

BROADCAST ENGINEERING



Attention TV Stations:

We've got news for you!

FILMLINE’S professional color film processors
now available 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 lahoratory 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!

®“F|LMLINE 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
Filmiine 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
for Ektachrome Fiim. Speed

50 FPM. $22’500

FE-50 models as standard equipment. Don’t
settie 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.

®“TURBO-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.

®:7ER0 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
Filmtine features guarantees trouble-free opera-
tion with absolute minimum down-time and with-
out continual operator adjustments. Recapture
your original 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" Ail
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 m Feed-in time delay elevator (completely accessible) ® Take-up time delay
elevator (completely accessible) ® Red brass bleach tank, shafts, etc. Prehardener solution filter m Precision
Filmline Venturi air squeegee prior 10 drybox entry m Air vent on prehardener w Solid state variable speed D.C.
drive main motor = Bottom drains and valves on all tanks ® Extended development time up to two additional
camera stops at 50 FPM ® Pump recirculation of all eight solutions thru spray bars ® Temperature is sensed in
the recirculation line wm All solutions temperature controlled, no chilled water required ® Buiit-in air compressor
m Captive bottom assemblies assure you constant footage in each solution ® 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 Kodak, Rochester.

Laboratories: De Luxe Labs, General Film 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, Al-
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs,

TV Stations: WAPI-TV, KTVI-TV, WXYZ-TV, WTPA-TV, WBTV-TV, WEAT. [

) . WSYR-TV, WDSU-TV, WVUE-TV, WIXT-TV, WTOP-TV,

by T WO JTv, WITY. WWL TV, KIWTY, KETV.

TV, WCPO-TV, WAPA-TY, - STV, WWL- . . e

TV, WNBQ-TV, KSLA-TV, WSAZTv, WHP-iv, wHci-Tv, wiwo.rv. “When you buy quality Filmline Costs Less”
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section of the IEEE sponsored a
three-day conference which ranged
over the technical aspects of com-
munications systems and planning,
The meet concluded with a keynote
address on “Communications in
Education”.

It was during this conference that
the General Electric Company dem-
onstrated the use of satellites for
dissemination of information by
completing a space link into down-
town Philadelphia using an ATS sat-
ellite “parked” in orbit above the
east coast of Brazil.

The telephone link spanned more
than 45,000 miles. Originating in
the Sheraton at a dial telephone in
the GE exhibit booth, conversations
travelled overland to the NASA
tracking station in Rosman, N.C.,
and then were transmitted to the
satellite. Through the use of a high-
gain 15-foot parabolic-type antenna
(pictured on the cover of this issue),
delegates conversed via satellite loop
with other visitors in the exhibit
booth.

Other Satellites

During the latter part of July and
early part of August, Dr. W. Deming
Lewis, president of Lehigh Univer-
sity and former space scientist,
served as chairman of a group of
100 scientists, engineers and econo-
mists. Their purpose was to continue
an intensive American study begun
last year on the peaceful uses and
applications of space satellites.

In their work, the scientists are
looking into eight areas with satellite
applications. They include broad-
casting, hydrology, geology, ocean-
ography, navigation, traffic control
and other areas.

Satellites 600 miles above the
earth are guiding ships at sea with
an accuracy of about 1/10th of a
nautical mile, anywhere in any
weather. The equipment aboard the
ships is supplied by IT&T. It makes
use of existing polar orbiting satel-
lites of the U.S. Navy Navigational
Satellite System (NNSS). The system
has been operational since 1964 and

Fig. 5 Demonstrating its 0 to 37 degrees elevation range, the Bouchette satellite

earth station nears end of tests,

22

is now available to most nations.

In August, COMSAT issued a
request for proposals for an aero-
nautical communications satellite.
The request calls for proposals on
two options; one for two and the
second for three satellites which
could be used for two-way simplex
voice communications between air-
craft in transoceanic flight and fixed
earth stations.

Earth Stations Needed

According to the Electronic In-
dustries Association (EIA), power-
ful, low-cost earth stations hold the
key to future satellite telecommun-
ications uses. This was the report of
an ad hoc EIA engineering group
in a major study sent to the Presi-
dent’s Task Force on Communica-
tions Policy.

The study group, part of the EIA
Industrial Electronics Division’s Sat-
ellite Telecommunications Subdivi-
sion, submitted a 200-page report
entitled ‘‘Future Communications
System Via Satellites Utilizing Low-
Cost Earth Stations,” which it said
will serve as a basis for a compre-
hensive document on all aspects of
satellite communications.

The study is part of the EIA sat-
ellite Telecommunications Subdivi-
sion’s active push for a domestic
telecommunications satellite system.
In a policy position taken in May,
the subdivision called for “aggres-
sive pursuit” of a domestic system
and urged that “all appropriate re-
sponsible governmental, legislative
and industrial activities vigorously
work toward this end without fur-
ther delay.”

When commerecial service first be-
gan across the Atlantic via the pi-
oneering Early Bird satellite in the
summer of 1965, five stations were
in operation—four in Europe and
one in the United States. The next
year three more stations went on the
air. In 1967, six more stations joined
the steadily growing system when
INTELSAT II satellites were placed
in synchronous orbits, extending ser-
vice to the Pacific as well as the
Atlantic.

This year a total of 22 stations
equipped with powerful sending and
receiving antennas are scheduled to
be in commercial operation—14 in
the Atlantic and eight in the Pacific
—when the first of the new gener-
ation of INTELSAT III series sat-
ellites is launched. Service was in-

BROADCAST ENGINEERING



New from AKG

-4951E

the total
microphone

with job-conforming interchangeable modules

Regardless of location or application, the new AKG
Condenser Microphone System provides select mod-
ular components adaptable to every recording and
sound reinforcement demand. A selection of compo-
nents and accessories, such as extension tubes, bass
cut filter, in-line pad, suspensions, windscreens, etc.,
further emphasize the flexibility of the CMS.

Consisting of the basic C-451E Condenser Microphone
FET Preamplifier, the system offers an interchange-
able selection of optional capsules and powering
techniques.

Capsules include CARDIOID; OMNI-DIRECTIONAL;
VARIABLE — omni-directional, cardioid & figure eight;
and SHOTGUN —interference tube.

Powering options include DIRECT FEEDING —directly
from DC supply of associated amplifier; AC POWER
SUPPLY—with individual bass roll-off and cut-cff
switches for two microphones; DG BATTERY SUPPLY
—operates on regular 9 volt battery.

Write today for your copy of the Total Microphone
brochure—a 12 page complete technical catalog of the
CMS system. Discover how total a microphone can be.

MICROPHONES * HEADPHONES
DISTRIBUTED 8Y

NORTH AMERICAN PHILIPS COMPANY, INC.
100 EAST 42nd STREET, NEW YORK, NEW YORK 10017
AKG CANADA * DIVISION OF DOUBLE DIAMOND ELECTRONICS » SCARBOROUGH, ONTARIO
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It,S time YOU  That old clock. timer. or stopwatch of yours is
certainly some sort of an anachronism in the midst of

StOpped Squm"ng all your modern electronic gear. Besides that, it’s
and gOt a new getting just a little bit harder to read every year,

now isn't it?

e]@Ctl'OlllC StOpwatch That’s why we’re bringing out our new electronic
by E]ectrodyne stopwatch. It times continuously up to an hour and

forty minutes. reads out in minutes and seconds —

in big, bright digits. And has just two controls —one
for start/stop/reset, the other for power on/off.
Completely self-contained in its own handsome Teak
cabinet. this new electronic stopwatch by Electrodyne
is readily rigged for remote control.

Our optional tape motion sensor lets you use it for
direct timing of magnetic tapes —even at high speed.
We call this piece DC-900. You’'ll call it the best
thing that’s happened to timing since the sundial.
Get one no later than Tuesday.

EEELECTRODYNE
HlCORPORATION

- 7315 Greenbush Avenue = North Hollywood e Calif. 91605
Phone: (213) 875:1900 = Cable Address: “ELECTRODYNE”
Circle Item 16 on Tech Data Card
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augurated to Latin America earlier
this year with the opening of new
stations there.

General standards, or operating
characteristics, for earth stations in
the commercial satellite system have
been established by the governing
body of INTELSAT. A standard
station is considered as one having
an antenna 85 feet in diameter, or
larger, and meeting certain other
technical specifications.

Standard stations are capable of
handling and processing all forms
of overseas traffic—multi-channel
telephone, telegraph, facsimile, data,
both color and black-and-white tele-
vision. Communication signals trans-
mitted by a station, after passing
through a high-power amplifier, are
concentrated by the antenna into ex-
tremely accurate, narrow beams. In
turn, faint incoming signals, a mere
fraction of a watt in power by the
time they reach earth, are simul-
taneously received by sensitive
equipment, and boosted billions of
times in power for further process-
ing. The stations transmit in the six
gigacycle range.

Cover Remote Areas

During the 18th Symposium of
the IEEE-GB, held in Washington,
D.C. during September, Roy Cahoon
mentioned the future possible use
of satellites by the Canadian Broad-
casting Corporation (CBC). He said
that one of the major problems fac-
ing the CBC was that of providing
television signals to the remote areas
of Canada. The solution, he added,
could be the use of satellites.

While Cahoon, CBC’s chief engi-
neer, was addressing the group, Nor-
thern Electric was busy checking
out Canada’s first domestic satellite
communications earth station. The
station was expected to be in oper-
ation by October.

The 35-ton antenna complex is
now erected, and is presently under-
going antenna pattern measurements
to test the performance of the 30-
foot parabolic dish and elaborate
feed system. The station (at Bou-
chette, Quebec) capacity depends
upon the satellite with which it
would work. It might amount to
one or two television channels, sev-
eral radio program channels, and
some 60 message channels. The
message channels could carry either
telephone conversations or other
forms of telecommunications.
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Community television broadcast
via satellite, as suggested by GE,
would be intended for use in de-
veloping countries that otherwise
could not have a nationwide broad-
casting service. The satellite de-
signed for community service also
could provide for the distribution
of additional radio or television
signals to large cities near the tar-
get area. The signals could be re-
transmitted by ground transmitters
to urban areas.

Instructional Satellites
Instructional radio and television
broadcast via satellite could provide
formal educational programs for in-
tegration into school curricula. This
would be especially useful, again, in
underdeveloped countries and for

broadcasting into remote areas.
Programs would generally be re-
corded and used on a well-publi-
cized advance schedule, to allow for
maximum use of material within the
class schedule. Current events would
probably be confined to one chan-
nel. Recorded programs could ori-
ginate at a single area, with current

events relayed through this area or
sent to the satellite by “up-termi-
nals” at major cities.

Direct broadcast satellites are
another matter. In order to keep the
cost to the individual viewer to a
minimum, the satellite must radiate
a signal level that will provide an
acceptable picture grade to an inex-
pensive receiving installation. This
would require that the satellite be
capable of an ERP far in excess of
that currently in use. Once again,
the highest potential may be for use
in instructional or educational
broadcasting.

Conclusion

It is possible that communica-
tions satellites could provide faster
introduction of broadcast service
into new areas. They might eventu-
ally offer a low cost for providing
full coverage. In fact, satellites
might make more efficient use of
radio and television frequencies. The
effect communications satellites will
have on broadcasting rests on the
future decisions of the broadcast in-
dustry itself. A

Fig. 6 This giant is located at Santiago, Chile. It was constructed by GT&E Inter-
national for Empresa Nacional de Telecommunicaciones S.A.
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The Lenkurt total

When you decide on a Lenkurt system—whether it's
microwave, radio multiplex, cable carrier, open wire
carrier, telegraph, or data transmission —you can
expect more than just the most complete telecom-
munication product line on the market.

You can expect a lot of service. We'll analyze your
present and future needs; plan the best system for

you in detail; handle all stages of installation; pro-
vide a free, continuing program of formal instruction
for your employzes at our factory.

You can expect a lot of experience. The kind that
comes from years of serving your industry; the kind
a company can give you when its primary business




systems capability:

It means more than just the
best telecommunication equipment
on the market.

N

\

»
is the telecommunication business; the kind you get
when a company was the first to offer engineering, IMKM; HH; ﬁlc
planning, and installation services. Subsidiary of
You can expect equipment that's built better, that’s GENERAL TELEPHONE & ELECTRONICS

easier to operate and maintain than similar products;
that’s designed not only for your present application,
but for your future growth.

In short, you can expect the best possible system
and service for your needs —whatever they may be.
Because that's what the Lenkurt Total Systems
Capability is all about. We'll be glad to send you
complete information if you'll write us at Lenkurt
Electric Co., Inc., San Carlos, Catifornia. Clrcle ltem 17 on Tech Data Card
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The
Performance Picture

Looks Great with
BIALKON Orthicons

o New warranty— now extended to 1800 hours
e New non-stick capabilities mean long, long life
e No linear decline in sensitivity

e Five BIALKON camera tube types* now can replace
80 industry types

You get more with RCA BIALKON orthicons—in initial

performance, hours on-air per your dollar, and

in-camera stability.

See your RCA Field Engineer for full information about

the five BIALKON camera tube types, now available

from your RCA Broadcast Tube Distributor.

RCA Electronic Components, Harrison, N.J. 07029.

*Bialkali photocathode,
electronically coaducting
glass target image orth icon

-
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Automation:

WTMIJ central control room.

WTMJ-TV Solves Switching Problems

By Phil Dean*

I'm sure that every engineer who
has ever sweated out a major break
with a number of complicated
switching assignments from a num-
ber of complicated pieces of tele-
vision equipment, will welcome the
new trend toward computerization
of production operation in the con-
trol center.

At WTMIJ-TV, Milwaukee, Wis.,
we have been dedicated to the prin-
ciple of “systems engineering” for
our overall station operation for
some time, and the belief is that
the sooner we gear up for overall
automated operation, the more ef-
fective and efficient our complete
operation will be.

In our long-range planning,
WTMI-TV hopes eventually to de-
velop a system that will cover every
phase of station operation. We have
designed plans which will encom-
pass all of these operations and have
initiated and effectively adapted one

*Phil Dean Associates, Inc.
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phase, the master control operation
to computerization with dramatic re-
sults.

Before discussing the approach
we have used for our automated
master control operation, it might
be interesting to point out some of
the problems we have encountered
on the inculation of the overall com-
puterization process.

We have found that much of our
trouble stems from a lack of plan-
ning; this is probably the most im-
portant phase of eventual full com-
puterization. Not only is the plan-
ning for an eventual systems engi-
neering concept of vital importance,
but also the people involved in such
planning are equally important.

When the possibility of adapting
various automated equipment to
broadcast purposes first became ap-
parent, many television broadcast-
ers rushed to buy computer equip-
ment they felt would suddenly make
their whole operation a push-button
affair.

Unfortunately, the people they de-
pended on too often were people
with too limited a background in
the overall engineering requirements

to provide an effective and adapt-
able system which could be inte-
grated into other systems developed
as required. Thus, in many in-
stances, despite the optimism of the
computer salesmen and the admin-
istrative people involved, many
broadcasters ended up with expen-
sive computer equipment which was
obsolete for its original purposes
and completely unadaptable for in-
tegrating into other automated units
which were being developed.

Thus the importance of long
planning and the equal importance
of who is doing the planning. I
would recommend for any broad-
caster planning future automated in-
novations in his operation that he
use his engineers as catalysts in joint
meetings with the heads of the vari-
ous departments in planning spe-
cific automation programs for their
benefit.

Thus the sales department would
determine recommendations for de-
mographic and sales analysis needs,
the accounting department for bill-
ing, etc. But the engineering depart-
ment would act as advisors on the
type of equipment to be used in con-
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Station personnel checking computer stage.

Hallway view of computer complex.

junction with the data experts from
the manufacturing company.

In fact, I would suggest a com-
plete and exhaustive analysis of the
entire flow of the station operations
with all department heads and sta-
tion engineers working jointly to
develop the final requirements.

At WTMIJ-TV, for instance, we
spent about three years in the de-
velopment of the systems engineer-
ing we wanted. It took about one
year to integrate the hardware into
the operation.

The phase we have had so much
success with—computerization of
the switching operation in our mas-
ter control room—is the key, we
think, to eventual integration of
other phases of the overall opera-
tional system on an automated basis.

We bought a Sarkes-Tarzian
APT-1000 to automate our overall
switching operations. The APT-
1000 is a solid-state computer de-
signed specifically for control of
television station programming. Its
video automation, video and audio
switcher/mixer, and computer con-
trol panel make it a totally inte-
grated system. Its input is the pro-
gram log . . . its output is the acti-
vation of all video, audio and ma-
chine sources—slide, film projection
and video effects.

Program instructions include such
data as video source, audio source,




Four reliable reasons why

experienced broadcast engineers

prefer Nems-Glarke equipment
...NNOW available from DEI

In the broadcast industry, the
quality, reliability, accuracy, and
durability of Nems-Clarke equipment have earned it a reputa-
tion that is unique. DEI, now manufacturing and distributing
this famous equipment, can assure you that it will continue to
adhere to the same high standards that built this unmatched
reputation.

Model FIM-120E (WX2zC)

Field Intensity Meter Model FIM-120E A compact, lightweight,
portable instrument for measurements in the 540 to 1600 kHz range. Sensi-
tivity range is from 10 uv per meter to 10 v per meter. Performance data
includes a 540 to 1600 kHz frequency range and a 10 uv/m to 10 v/m
intensity range. Power supplied by internal alkaline batteries, insures
operation at 32°F and below and can be calibrated at any frequency at either high or low temperatures. Both
linear and logarithmic indications permit use with recording equipment. Accuracy of this unit is essentially
independent of battery voltage ambient temperature and modulation. Accuracy, linearity, and stability are
vastly superior to any currently available solid state
field intensity meter. Over 1,000 of these field-proven
units are currently in use.

Field Intensity Meter Model FIM-107A (Test
Set) Includes in one portable unit a radio receiver
of laboratory quality with a metered output and an
accurately calibrated signal generator. It covers a
frequency range of 54 to 240 mHz without band
changing. Operates from automobile batteries or
standard 117 vac line. Performance data includes a
1.0 uv sensitivity. Signal generator output level is adjustable from 1 uv to o.l.v. A calibrated dipole provides
1.6 uv/m to 16 v/m field intensity measurements at 54 mHz.

Model FIM-107A (Test Set)

Model PM-112

Phase Monitor Model PM-112 This new solid-state unit replaces
our model 108E and monitors phase and current relationships in direc-
tional AM arrays. Adaptable to remote control. Provision for switching
of day-night reference levels can be provided. Performance data in-
cludes *1 degree phase accuracy, 0.5 degree phase resolution and 2%
repeatable current accuracy. Will monitor up to 9 towers. Qutputs are
available for a digital voltmeter to provide increased resolution. Well
over 100 of these units are now in world-wide use.

Precision Phase Monitor Model PPM-101 This unit is designed for
use with critical directional AM arrays where a high degree of resolu-
tion and stability is required. Provides both phase and current indica-
tions. Contains digital counter. Nuvistor and solid-state design. Repeat-
able phase accuracy is +0.1 degree, phase resolution is 0.1 degree and
repeatable current accuracy is within #0.1%. Will monitor up to 12 towers. Model PPM-101

For full specifications, spares or service for these and other DEI/Nems- Clarke equipment, call or write today.

Nems-Clarke Equipment: Recognized as the Standard in the Broadcast Industry for Years

Defense Electronics, Inc.

DEI

PRODUCERS OF RESEARCH
DEImnw NEMS-CLARKE DEVELOPMENT
EQUIPMENT MANUFACTURING

ROCKVILLE, MARYLAND (301) 762-5700; TWX: 710-828-9783; TELEX: 089602 ¢ LOS ANGELES,
CALIFORNIA (213) 670-4815 o INTERNATIONAL: ROCKVILLE, MARYLAND e CABLE: DEIUSA;

INTELEX: 64102 « Sales Representatives: Rome, {taly  London, England = Madrid, Spain ¢ Tel Aviv, Israel *
Bromma, Sweden ¢ Rijswijk, Holland ¢ Koln, Germany ¢ Paris, France ® Zurich, Switzerland ¢ Oslo, Norway
Clrcle Item 19 on Tech Data Card
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Operator relaxing at switching console.

type of transition, speed of transi-
tion from one event to another, the
time which the event must go on the
air, the duration of the event and
any special instructions such as lock
time switching, audio lock, projec-
tor roll on, cue instruction or man-
ual operation instructions.

The APT-1000 accepts such in-
structions—which, in the semantics
of the computer, are called words
—and stores them in its memory for
later use at a selected time. APT
automatically searches and totals
duration time (or waits for a VTR
or film cue) and at the precise mo-
ment performs the complicated
switching and video effects func-
tions stored within its memory.

The output capacity of the APT-
1000 is enormous: machine con-
trols are activated, slides sequenced,
previews are made, film or VTR’s
pre-rolled or stopped, all in precise
timing with the program require-
ments.

Each program event word is as-
signed its own number, called an ad-
dress, and each word also contains
the address of the next event which
is to follow. Because of these num-

32

ber assignments, modification to the
program is easily made at any time.
Even though the facility to make
last minute changes is one of the
computer’s features, the touch of a
button puts the operation in com-
plete manual or semi-manual con-
trol of all functions by the opera-
tor.

The operation of the computer
during the past six months has facil-
itated station operation. The effi-
ciency has been a boon to our sales-
men, who detest, above all things,
the situation that calls for a “make
good.” And our engineers, skepti-
cal in the beginning, have mastered
the capabilities of the switching
computer.

Computerization has taken the
strain of complicated switching as-
signments from them, thus giving
them more time to work on further
creative engineering plans, and has
increased the overall efficiency of
operations to a high degree.

I might point out, however, to
any broadcaster contemplating the
switch to automation in the near
future, that it took a long time for
WTMIJ-TV to achieve its current

efficiency with the new APT-1000.

The major problem was interfac-
ing the Sarkes-Tarzian computer
with the variety of other equipment
we had, to make a fully integrated
and effective system. Along these
lines, most manufacturers are will-
ing to help in overcoming these
problems which are indigent to the
adapting of a number of different
pieces of equipment to one central
computer switcher. They are often
on call for any emergency.

The ultimate development of
complete systems engineering con-
cepts for television stations seems
inevitable. The increasing use of
more complicated equipment, par-
ticularly in the master control
rooms, is creating a need for more
efficient and accurate automated de-
vices. It may be only a matter of
time before many of the stations in
the major markets are fully auto-
mated.

Although many executives will
complain about suppliers costs for
such computerization, 1 think that
the ultimate results possible by such
automation will be especially worth-
while in the long run. A
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Be on time with CHU

by Ron Merrell

The National Bureau of Stan-
dards’ radio station WWV offers
eight services to listeners. Who
could want anything more?

CHU, WWV’s Canadian counter-
part, does not transmit propagation
forecasts, geo-physical alerts and the
like, but it does have one major ad-
vantage: the correct time is given in
a voice transmission each minute. In
fact, it is given in English and
French.

Rather than compete in any way,
CHU and WWYV stations simply of-
fer time and frequency standards
over such a wide spread of frequen-
cies that the basic information can
be received regardless of prevailing
propagation conditions.

While the two stations combine
for nine possible checking freqen-
cies (see table), it is not likely that
all will be received during any given
hour.

e e~
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The 40 kw 7335 KHz main transmitter,

CHU transmitter site.

Time Standard Stations

MHz
Stn, Freq. Power
WWV 2.5 2.5 kw
CHU 3.330 3.0 kw
AVAY 5.0 10.0 kw
CHU 7.335 10.0 kw
Wwv 10.0 10.0 kw
CHU 14.670 3.0 kw
wWwv 15.0 10.0 kw
WWV 20.0 2.5 kw
Wwv 25.0 2.5 kw

The CHU antenna on the 3.330
MHz transmitter uses a dipole that
produces East-West lobes. The cur-
tain antenna used on 14.670 MHz
is directed to 315 degrees. This
makes the 7.335 MHz signal, trans-
mitted from a vertical antenna, the
best receiving possibility for most
American listencrs under normal
conditions.

Depending upon conditions and
geographical location, as many as
nine standard frequencies are avail-
able for checking. CHU is of special
importance to amateur radio opera-
tors, because its frequencies lie in
or are adjacent to the amateur
bands. Such checking sources are
important, because vfo’s and receiv-
ers often suffer from drift and/or
mechanical calibration defects.

Long Time Service

The radio “voice” of the Do-
minion Observatory was first broad-
cast in 1923. This was the same year
that WWYV initiated its service. Dur-
ing this early period, time signals
from the observatory were sent by
telephone to a local Ottawa station
where they were put on the air.

Like WWYV, CHU has been in-
volved in experiments that have
aided commercial and noncommer-
cial broadcasting. And until 1946
this was accomplished with power
inputs of no more than 25 to 75
watts. Today CHU's high power
transmitters deliver precise time sig-
nals that are controlled by an atomic
frequency standard and solid state
units.

A point which must be remem-
bered when taking advantage of
time signals is that there is a lag
between transmit and receive time.
And if you want to get into micro-
second accuracy, there is some time
lag within the equipment. Normally,
the total of these time lags will not
detract from the precision required
by domestic broadcasters and ama-
teur radio operators. A



Raytheon
reliability

and on...and on... _

Raytheon’s KTR series of hot standby micro-
wave relay equipment can be serviced during
normal working hours, eliminating after-
hours maintenance and added expense.

KTR-2, -3, and -4 solid-state systems cover
microwave-frequency band assignments from
2 to 13 gHz. All three meet or exceed applica-
ble DCA standards, Bell System specifications,
EIA standards, NTSC color requirements,
and CCIR and CCITT recommendations.

The KTR-2 consists of solid state, base-
band-type terminal equipment with extremely
wide bandwidths for handling up to 960 FDM
(Frequency Division Multiplexed) channels,
NTSC color TV with up to four program
audio channels, or 40-megabit wide-band data
communications.

The KTR-3 is made up of solid state, long-
haul, heterodyne repeater equipment with
heavyrouteapplications for transmittingup to

keepsyou
turnedon...

1800 FDM channels, NTSC
color TV with up to four 15
KHz program audio chan-
nels, or wide-band data
communications.

The KTR+4 is solid state auxiliary terminal
equipment complying fully with Bell System
spec KS-20098, Issue 2.1t is designed to handle
up to 72 message channels as well as order
wire and alarm information over wide-band
radio routes.

The KTR line has set performance and reli-
ability standards for the communications in-
dustry. Our delivery schedule is better than
ever. So turn to Raytheon and keep turned on.
For more information, contact: Jack Banister,
Raytheon Company, Communications and

Data Processing Operation,
1415 Providence Turnpike, @
Norwood, Mass. 02062.
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THE
900

s a 33Y3Coer!

And that's no arbitrary figure. Here's a recorder/reproducer
that out performs its competition by a third more, costs 333 %
less, and has a reliability factor ¥3 better than most.

Using dual capstans for smooth and precise tape control, the
Tape-Athon 900 performs with a new low in wow, flutter, and
scrape. Recorded sound is pure and sure every time.

That other big plus factor, reliability, is a function of component
selection and craftsmanship, and Tape-Athon has staked its
reputation on excellence in both areas throughout production
of over 15,000 tape transport units.

But price is something we can prove right away. Let us quote
your next system, and get you started out 33v3% better off.

If you'd like more details on the Tape-Athon 900 Recorder/

Reproducer, write for catalog
TA250, Tape-Athon Corp., 523 S. I ape —A‘Hlnn

Hindry, Inglewood, Calif. 90307

Tape-Aﬂwn Clnp 523 S. Hindry, Inglewood, Calif, 90307

Yes, send me catalog TA250 today.

Firm

Address _— P

City =~ State.

]
|
|
|
|
|
|
Name _ S |
|
|
|
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|
|
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STUDIO CONSOLE:
Tomorrow’s features today

By Oliver Berliner*

B The final link in the unique
KTBT Radio/Telaudio Centre com-
plex, and unquestionably the most
unusual portion, has now been
placed in service. This is the re-
cording studio known as Studio-B.
A full two years were required for
analysis, specification, design, labo-
ratory experimentation, manufacture
and construction. The result has
been the emergence of a record-
ing studio console containing more
features and more versatility than
virtually any other signal installa-
tion.

Philosophy of Design

The advent of 8-channel (or
more) consoles and tape recorders
of 24-track (or more) capability,
combined with the currently popu-
lar use of modules, has produced
control panels which are not only
often displeasing appearancewise,
but are also awkward from an oper-
ator’s standpoint. Some panels are
confusing, particularly when the op-
erator is under pressure. The modu-
lar concept, created mainly for cost-
saving purposes, has been responsi-
ble primarily for control panels that
are not pleasing to the eye and
force the operator into physical dis-
comfort due to distant location of
the controls. Furthermore, many off-
the-shelf modules offer either the
wrong features or insufficient versa-
tility.

For these reasons, Telaudio
wanted a recording console that was
fully “human engineered” while
containing capabilities second to
none. It was decided to incorporate
space-age technology by eliminating
all audio from the mixing panels.
In fact, there is no audio in the
console except to run the VU me-

*Oliver Berliner and Associates
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ters and the talk-back microphone
imbedded in the main mixing panel
for the operator’s convenience.

Telaudio Studios are located near
Disneyland and about 35 miles from
Hollywood. For this reason, the
bulk of Telaudio’s recording activ-
ity is centered on other than com-
mercial phonograph record sessions.
Since the primary uses for the stu-
dio are for recording radio spots,
amateur, school and religious
groups, a 4-channel output capabil-
ity was decided upon and a single
mixer-recordist operation was estab-
lished.

The Studio-B console (Fig. 1)
consists of a main operating panel,

a meter-monitor panel and a sub-
panel, the latter located under the
operator’s forearm as it rests on the
padded front edge of the console.
The row of ten large knobs are the
main mixing controls and the oper-
ator’s arm automatically is posi-
tioned so that his hands come to rest
on these knobs. Just below them
are the 18 input level-setting knobs,
slightly smaller in size.

Although it is possible to mix
here, the system is designed for a
slightly different method of opera-
tion. It is almost impossible for the
operator to accidentally hit any pre-
set knob, whether it be on the mix-
ing panel or on the subpanel.

Fig. 1. Operator at main operating panel. Note subpanel arm rest.



Contrary to the case of many
contemporary boards, which are
mounted at awkward angles, mak-
ing operation and reading of desig-
nations difficult and strenuous, our
mixing panel is at the most com-
fortable slope. The meters are low,
but exactly perpendicular to line of
sight. The subpanel is pertectly hor-
izontal, and the depth of the con-
sole is minimal, making all controls
easily accessible.

RCA knobs are used, because
they are easy to grip and to read.
All four standard sizes are utilized.
Another type of knob with Y8-inch
shaft acceptance was needed for
various subpanel controls. Behind
and to the right of the operator is
the equipment rack (Fig. 2). The
producer sits to the operator’s left.
Behind him are the two 4-channel/
2-channel tape recorders operated

by remote control from the console.
To get to the rack quickly, the oper-
ator need only push his roller-chair
straight back. The front faces the
tape recorders which plug into a
panel at the bottom.

Electronics

In order to reduce console size
and cost, all amplifiers are housed
in the separate equipment rack.
Consequently, the console houses
only controls and is connected to
the rack via some 650 wires carrying
direct current only. The duct be-
tween the two also carries the eigh-
teen microphone lines to the studio,
4 high-level lines to the studio, 4
studio playback loudspeaker lines,
4 controlroom monitor speaker
lines, studio warning light cables,
cut and intercom circuits, and met-
ering lines.

it

As everything is on plugs, the
console and rack may be discon-
nected and removed completely in
minutes. This system is also ideal
for test purposes and minimizes the
number of patch bays and jack
“normals”. Patching is required
only for insertion of limiters or spe-
cial devices as occasionally needed,
otherwise it is not used.

At the top of the rack (Fig. 3)
are the various low-voltage, high-
current power supplies which in-
corporate over a thousand light-
dependent resistors. This is the
heart of our amplifier and equalizer
design, created by project engineer
Charles S. Broneer.

We created our own printed cir-
cuit amplifier cards for all amplifier
and equalizer stages, using Field
Effect Transistors which are con-
trolled by the LDR’s. The bulbs in

Fig. 2. Studio view of panel with equipment rack behind and to the right of the operator.
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the Light-Dependent Resistor units
are designed for 6-volt operation
and are rated at 50,000 hours of
life. Because we put a maximum of
less than half this voltage on them,
and because voltage is applied grad-
ually from zero via the rheostat, the
bulb life should extend to over a
million hours.

Furthermore, this low voltage
minimizes the inherent hysteresis ef-
fect, an unfortunate characteristic
of LDR’s today. Each of the 18
preamplifiers has two separate in-
puts. One accepts any source of
—65 to —17 dB level; the other
handles high-level sources and is
selected by a switch on the rack.

The 8 outputs of the two tape re-
corders are normally connected to
the high-level inputs of the first 8
preamplifiers (positions 1 thru 8).
They are kept out of the circuit and
microphones are substituted at the
inputs of these preamplifiers by the
appropriate selector switches. Tapes
on either machine are heard directly
from tape to monitor amplifiers
without going through the mixer in-
puts, of course. The FET’s, coupled
with unique circuitry, eliminate any
possibility of input overloading.

All amplifier cards are housed in
the rack, and spares are available in
case any stage fails. Spares for each
of the three types of power supplies
are available for instant plug-in, but
normally stay in the scrvice shop
for use in other equipment testing.

It has been recently shown that
microphones of even —56 dB out-
put can actually generate peaks of
as high as —19 dB. This is why so
many amplifier inputs tend to over-
load when theoretically they are ca-
pable of substantial microphone out-
put levels. Having anticipated this
phenomenon, we created a preamp-
lifier circuit with substantial biasing
of the input FET, yet with suffi-
cient gain. However, as one in-
creases the setting of the gain con-
trol (clockwise rotation) the biasing
of the input FET diminishes while
maximum clockwise rotation is be-
ing achieved. At the maximum point
the biasing has been fully “shorted
out” and the preamplifier will have
an additional 10 dB of gain. Thus,
in cases of high microphone output,
the biasing is greatest, gain is least
and distortion is nearly impossible
to create. Conversely, low micro-
outputs create negligible chances for
distortion.

November, 1968
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Fig. 3. Equipment rack with various power supplies at top. Note the placement of
printec circuit amplifier cards in lower section of rack.
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The rack also contains 4 echo
“chambers” of our own design. Each
has its own send and return master
and a complete set of equalizers for
reverb effects. Operational ampli-
fiers are used in all combining net-
works where separate audio sources
must be brought together to feed
one of the output channels. As is
generally known, the output level of
the op-amp does not vary with the
number of sources fed to it, so it
has become the new standard com-
bining network, especially since it
also eliminates the high loss of gain
encountered in conventional com-
bining networks.

It has been mentioned earlier that
mixing is done by submasters. This
is because today’s “heavy mikeing”
demands that each group be indi-
vidually pre-set, levelwise, and then
the entire group controlled by a
single gain control.

On the rack is a 10 x 20 lever
switch which permits any of 20 (we
use only 18) sources (usually micro-
phones) to be sent to any of the 10
submasters. A maximum of 10
sources may be connected to any
one submaster (mixer control). Even
if the operator desires to “mix”
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Fig. 4. Operator’s view of console controls.
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with the 18 input level-setting fad-
ers, he must assign them to one or
another submaster, otherwise oper-
ating voltage will not be present at
the level-setting control, and in such
case the appropriate submasters
would be set more or less wide open
and then not used. Four solid-state
stereo amplifiers, housed in the rack
and driven by preamplifiers com-
plete the electronic array. Our high
impedance, DC-gain-controlled pre-
liminary amplifiers make possible
the most versatile monitoring setups
imaginable, described later.

Design Features
The console contains the mixing
panel, meter/monitor panel and set-
up panel (Fig. 4). The latter con-
tains the following functions for
each of the 18 inputs:
A. Low-frequency equalization—
Boost of attenuation of 12 dB
in 3 dB steps at 40 Hz. or 100
Hz. An “off” position is also
provided.
B. High-frequency equalization—
Boost or attenuation of 12 dB
2.5, 5 and 19 KHz.
C. Cueing gain — Whatever
source is connected to the in-
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put may be fed to the cue
circuit so that a performer may
synchronize to any previous
recording, or whatever. By ad-
justing the Cue Gain controls
of any of the 18 inputs de-
sired, cue from anything to
everything may be fed, in
proper balance, to the per-
formers via headphones or a
cueing amplifier/speaker lo-
cated in the studio.

. Channel selection — Any

source may be connected to
any of the 4 output channels
or any two channels simultan-
eously; the latter permits a fea-
tured performer to be split to
both of the final two stereo
channels during original re-
cording or later transfer or
dubdown.

. Panning—Once it has been

decided to split a source be-
tween a pair of output chan-
nels, the panning control as-
sociated with that source de-
termines the proportions of
signal being divided between
the two selected channels.
There are six steps possible
... from90% x 10% to 10%

T
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atotally product

a simple and automatic way
to phase synchronous color signals
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Take a look at a really new product. It's impressive, And not just
because it reeks of quality manufacturing. It's impressive in
performance, too. For the first time, you can now automatically
phase one color signal to match the phase of other synchronous
color signals—even if the other signals originate in different
studio locations. Impressed?

Operationally Tested by Major Network

We managed to impress one of the major networks with our rew
Video Color Phasing Amplifier. It must have convinced them too.
After a thorough evaluation of one of our prototypes, we were
pleased to hear their report. No breakdowns. No failures. Perfect
performance. Happy network.

First production unit sold and shipped.

Impressed? We hope so. Call Sid McCollum to hear more.

TARTAN ELECTRONICS CORPORATION

44 Broadway, Greentawn, N.Y. 11740 (518) 757-4800

EASTERN REPRESENTATIVE FOR ALMA ENGINEERING: SWITCHERS, AUDIO CONSOLES, DISTRIBUTION AMPLIFIERS
Clrcle I1fem 23 on Tech Data Card
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x 90%, relative intensity. The
critical observer may note that
since there are an even num-
ber of panning positions, there
is no “center” position where
the source is split equally be-
tween the two channels. This
is correct.

An equally split source will
become 3 dB too loud when
the 2-track stereo recording is
played monophonically, due
to the addative effect. In our
splitting system a source must
be 3 dB down on one of the
two channels. This effectively
eliminates the addative effect
in mono usage, yet the soloist
or split source is slightly low-
er in level on one of the two
channels. All 18 inputs have
this panning.

F. Echo proportioning—We used

a reverb method, created some
years ago by Charles Broneer,
which has not received the ac-
claim to which it is entitled.
Instead of merely tapping
some audio off of the source,
as is customary, we divide the
source between its main chan-

nel and the echo (reverbera-
tion) channel. It is thus possi-
ble to change from one ex-
treme of all direct signal and
no echo, to the opposite ex-
treme of all echo and no direct

signal. . . or anything in be-
tween.
Metering/Monitoring

The uppermost panel contains the
VU meters and gain controls for
control rooms monitoring and play-
back loudspeakers in the studio.
Contrary to the practice of many
cost-conscious studios, we have full
4 channel playback for the musi-
cians in the studio, not just in the
control room. As in the case of the
two tape recorders, any speaker in
the studio or in the control room
can hear any one, any combination,
or all of the four available channels.

Frequently, it is necessary to com-
bine the channels in the monitor
(only) in order to observe the over-
all orchestral balance. This can be
done at any time, including during
recording, without disturbing the
separation of the four tape tracks.
Beside each 4 x 4 switchbank is a

Fig. 5. Looking into the control room from hallway. Curtains can be drawn when
visitors cause distractions.
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group of four illuminated push but-
tons which select for their respec-
tive loudspeakers the source of au-
dio . . . console, tape-1, tape-2, off.

All switches on the console, and
the VU meters, are illuminated;
however, the switches light up only
when depressed, for quicker identi-
fication. Five volts are applied to 6-
volt bulbs which not only prolongs
their life but makes them less ob-
trusive when the operator does not
wish to look at them.

At the producer’s desk, accom-
modating two to three persons, are
an electric timer and two micro-
phones. One is less accessible than
the other, to minimize accidental
use. This is the slating and talkback
mike. The other is an intercommu-
nication microphone. A conductor,
leader or key performer may be
equipped with headphones and can
receive instructions or other mes-
sages from the control room without
interfering with the recording.
Should such a person be using the
headphones for cueing purposes, the
intercom overrides the cut signals.

In concluding the discussion of
the electronic features it must be
again pointed out that there are no
switches or controls in any audio
circuits! Not only is gain changed
by Direct Current control of LDR’s,
but equalization—including fre-
quency selection and extent of at-
tenuation or boost—is similarly con-
trolled. Furthermore, all tape re-
corder amplifiers and monitor am-
plifiers are driven by our own pre-
liminary amplifiers. They maintain
uniformity in the control method but
permit the desired combining of
channels without disturbing balance,
levels or channel separation.

Special Features

As much attention was given to
features of the studio as was given
the console. First consideration went
to the creation of a foolproof studio
warning light system. When the stu-
dio is in use for live recording, the
operator depresses the “in use” but-
ton on the console’s monitor panel.
This turns on a light in the hallway
near the studio door. It is not neces-
sary to do so when live recording
is not taking place. When the “in
use” button is depressed, it lights
a “silence-recording” sign in the
hallway when the “record” button
on either of the two recorders or
their remote control units is de-

BROADCAST ENGINEERING



Bl “The tracking was excellent
Rl and distinctly better in this
respect than any other cartridge we have
tested....The frequency response of the
Stanton 681EE was the flattest of the car-

tridges tested, within +1 dB over most

of the audio range.”

To anyone not familiar with the Stanton
681, this might scem to be an extraordinary
statement. But to anyone else, such as profes-
sional engineers, these results simply confirm
what they already know.

Your own 681 will perform exactly the
same as the one tested by Hirsch-Houck. That
is a guarantce. Every 681 is tested and mea-
surcd against the laboratory standard for fre-
quency response, channel separation, output,
etc. The results are written by hand on the
specifications enclosed with every 681.

From the laboratory tests of eleven
cartridges, conducted by Julian D. Hirsch
and Gladden B. Houck, as reported in
HiFi/Stereo Review, Julv, 1968.

You don’t have to be a professional to
hear the difference a Stanton 681 will make in
your system, especially with the “Longhair”
brush that provides the clean grooves so essen-
tial for flawless tracking and clear reproduction.

The 681EE. with clliptical stylus, is
$60.00. The 681T, at $75.00, includes both an
elliptical stylus (for your records) [
and an interchangeable conical sty-
lus (for anyone else’s records). For
free litcrature, write to Stanton Mag- Rt =€
netics, Inc., Plainview, L.I, N.Y. IRt

Circle Item 24 on Tech Data Card
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pressed. During playback only, the
“silence” light will not go on. Fur-
thermore, when the recorder is
stopped or put in any mode other
than “record”, the warning light will
not come on. Consequently, it is
impossible to leave the “silence”
light on or off, accidentally.

Most studios are plagued by vis-
itors who are either just curious and
wish to watch a recording session,
or those who (supposedly) have
business with some of the perform-
ers. In order to satisfy the curious
and minimize the disruption by vis-
itors looking for a specific performer
or producer, we placed windows be-
tween the hallway and the studio,
and between hallway and control
room (Fig 5). This also makes the
control room seem larger. Curtains
can be drawn to prevent onlookers

from seeing into the studio, if de-
sired.

The producer’s comfort is further
enhanced by an operating platform
some eight inches above studio floor
level, which permits five visitors to
sit comfortably at floor level be-
tween the platform and the control
room window without blocking the
producer’s or operator’s view. A
dimmer adjusts control room illumi-
nation to suit the producer.

The window between studio and
control is actually a wall of glass—
three pieces thick, with no parallel
panes and no adjacent pieces of the
same thickness. The glass wall
stretches some six feet from the
floor. Although expensive and dif-
ficult acoustically, it enhances the
“viewability” between studio and
control room (Fig. 6).

All of the necessary precautions
were taken in the acoustic design
of the studio, space permitting.
There are no parallel surfaces of
any consequence. Inner and outer
walls are on different studs. Outlet
boxes are filled with sound absor-
bent compounds. Storage cabinets
have gasketed doors. The air condi-
tioning is acoustically separated with
diffusers to minimize air noise and
motor noise. The hallway is heavily
carpeted to eliminate noise, and the
studio and control room floors are
one of the first to use a new ab-
sorbent tile developed by Armstrong
Cork Company.

We believe that the painstaking
planning of the studio, its control
room and console have made it the
pacesetting facility. It truly provides
tomorrow’s features today. A

Fig. 6. Operator view from control room into studio. Note placement of microphone and overhead speakers.
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Send us your name, and we’ll
add an impressive performance
chart to this list of reasons for

you to specify the Sony (55-FEI

microphone.

1. We have replaced the conventional,
fragile vacuum tube with a field-effect
transistor for rugged dependability and
elimination of bulky external cables and
power supply.

2. Completely self-contained, the
C55-FET has an internal 9-volt battery.
We think it’s a big improvement over the
whole power station you used to have
to hook up with all the cords and wires!

3. Permits use of standard Cannon XLR-3-12C
output connector for battery operation. Now
a condenser mike can have the same connector
as any dynamic or ribbon mike, providing com-
plete compatibility among all your studio
equipment.

4. For ease of operation in a permanent stu-
dio location, the C55-FET can be externally

powered by an optional AC power supply
(ACl09).

5. By the use of a field-effect transistor, Sony

eliminates overload problems commonly
associated with tube-type mikes because

of grid blocking.

6. The C55-FET’s low current draw per-
mits at least 800 hours of battery life. A
pilot light indicates battery condition at
the flick of a switch.

7. Movable capsule can be positioned
vertically, horizontally, or anywhere
between, making the C55-FET unusually
convenient for hand-held operation.

8. Ring switch for battery check, flat or two
low-cut modes.

These are just a few of the reasons that Sony
professional microphones are so popular with
studio engineers and sound experts. For more
reasons and more information, please write to
Harold Watson, Sony/Superscope, 8150
Vineland Avenue,
Sun Valley, Cali-
fornia 91352.

SONY, JFREFIR - - -
You never heard it so good.

€1968 SUPERSCOPE, INC.

Circle Item 25 on Tech Data Card
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BELDEN...new ideas for moving electrical energy

L & & 0 O

OO OO0 0000
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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. s

Circle Item 27 on Tech Data Card

November, 1968
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ment system was also installed.
The cost for the complete conver-
sion, including heating and replen-

ishment, was $3,000—Iess than half
that of the prepared conversion Kkit.

Why did he decide to use the
Anscochrome film process? “Ansco-
chrome is a versatile film,” Brown

November, 1968

Though the color processing at
WCYB-TV can be done by any of
several people at the station, it is
normally assigned to a trainee in the
news department. Brown, who is in
charge of keeping the process in
control and maintaining the chemi-
cals and replenishment, attended a

betore the 6:UU PM news), the con-
venience of the processor is impor-
tant to Brown, who shoots all of
the station’s commercials. Where it
formerly took a week to have his
footage processed and returned to
him, he now has it back in slightly
over an hour. A
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Processor

That's a fact of life. If you want to
go anywhere in the TV world, your
future is in the grip of your connec-
tions.

Take Superior Continental Con-
nectors, for instance.

They really snuggle up to you.
Keep out the weather. Prevent con-
ductor pull-out. And if you're con-
cerned about your outer conductor,

*DuPont Trademark

“Look, fellows, if you want
to get ahead
in this business,
you've gotta have
the right connections.”

they’ll maintain its integrity.

Like | say, fellows . . . if you're
gonra go anywhere, go first class.
Insist on quality. Things like silver-
plated contacts. Teflon* insert. Iri-
dited body. Ancdized grip nut. And
a heavy-duty weather seal that pro-
tects your backside.

That's what you get when you
pick the right connections. But,

Circle Item 28 on Tech Data Card

then, who would know more about

coaxial connectors than the lead-

ing producer of coaxial cables?

And that's Superior Continental.
Get the connection?

For information and prices. write or call:

Superior Sales and Service Division

P. 0. Box 2327 Hickory, North Carolina 28601
Phone 704/328-2171

A7\ suUPERIOR

11 CONTINENTAL

‘ , CORPORATION
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You're in great shape

with COTERM"®

NORMAL-THROUGH COAXIAL
SWITCHING AND TERMINATING JACKS

COTERM® is COOKE-designed so you know
that it will give years of rugged use and
trouble-free service. Available in 75 or 50
ohm impedances COTERM® provides normal-
through video or other R-F circuits without
patch-cords or plugs; it is completely self-
terminating at the source when the load side
is patched.

Find out more about COTERM?, send for data
sheet #22T . . . no obligation of course.
COOKE coaxial switching equipment . . .
best by design.

Circle Item 29 on Tech Data Card

Unsurpassed in Quality...
Unparalleled in Performance

MODEL 700-RP
combination record-playback unit

SPECIFICATIONS
Equalization: NAB Standard

Frequency Response:
+ 2db 50-12,000 cps @ 7.5 IPS
+ 3db 40-15,000 cps @ 7.5 IPS

Distortion: 2% or less
Signal to Noise Ratio: 50 db or better
Wow and Flutter: 0.2% or less @ 7.5 IPS

Cue-Tones: Primary-1,000 cps (stop)
Secondary-150 cps (optional)

Motor: Hysteresis Synchronous

Broadcaster net price $450.

TARPECASTER I

*TAPE CARTRIDGE MACHINE

Box 662 — 12326 Wilkins Avenue, Rockville, Maryland 20851 — Area Code: 301 — 942-6666

Circle Item 30 on Tech Data Card
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COOKE ENGINEERING COMPANY

735 N. Saint Asaph St., Alexandria, Virginia 22314 (703) 548-3889
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Understanding transistor
audio circuits

Part 1ll of a six-part series

m After working through some the-

ory in Part 2, it will now be neces-
ary to purchase the parts and do
some checking. The circuit of Fig.
2-6, repeated here as Fig. 3-1, will
be used for this purpose. A dozen
or so transistors will be needed. They
must have an average current gain
of 150, with limits of 120 and 180.

A transistor type number for this
is not given, because transistor tech-
nology advances so rapidly that this
article won’t have been in print a
year before someone will want to
know where that archaic type num-
ber can be obtained. For the present
purpose, the important parameter is
current gain. The transistor will be
named by its gain figures. The whole
circuit could be set up and then
decisions made on various parts of
it. It could be set up by parts and
values developed for the parts. The
whole would then be integrated,
making further adjustments as nec-
essary. The first method will be used
here.

To start to work, bypass C,, C.
and C, with large electrolytics, so
they will not contribute anything to
the response in the frequency range
in which we are interested, and go
to work on Cs. The feedback resis-
tor (shown as 12K from the output
stage emitter to the input side of C.)
should be disconnected.

To calculate the value of C; we
need to know the input impedance
of the last stage. The base input
impedance is S0K. When paralleled
with the 10K and 12K bias resistor
“pot” the result will be SK.

This can be checked by measuring
the input impedance as part of a
voltage divider (Fig. 3-2). When the
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By Norman H. Crowhurst

calibrated resistor is set to equal the
input impedance, the signal voltage
at the output from the oscillator will
be precisely halved at the base of the
transistor. Reading off the resistance
value (or measuring it, if the resis-
tance used wasn’t calibrated) will tell
the value of base input impedance.
In this case, it checked the calcu-
lated 5K closely.

Now we assume the source resis-
tance of the middle stage, as input
for Cy, is 1.2K (the collector resis-
tor), placing the total resistance

associated in series with Cz at 6.2K.
The reactance of Cs should be 6.2K
at 141.4 Hz. This would be 0.18
mfd. A capacitor assembly with this
measured value can be inserted in
the circuit.
Testing for Response

It should have a 45° point, with
3 db loss, at precisely 141.4 Hz (Fig.
3-3). Note the shape of the loop
needed to indicate this. Use a scope
with a graticule and set the vertical
and horizontal traces to be of iden-
tical amplitude, so you have a 45

S 10k

3% 1.2%

—AA
AAA
vV
-
=

Fig. 3-1. The first transistor circuit discussed. The problem is to
align it to give the response described in the previous article.

CALIBRATED

RESISTOR

AUDIO
OSCILLATOR

-12v
”
j—— 1)
12K 330
VOLTS

Fig, 3-2. Checking the base input impedance of the third stage in

Fig. 3-1.
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line trace, located between definite
markings on the graticule, using a
mid frequency from the oscillator,
where the capacitor has no effect
and phase shift is zero.

Now lower the oscillator fre-
quency to 141.4 Hz. If necessary,
the oscillator input should be ad-
justed so the horizontal dimension
of the trace is the same as it was
at mid-frequency. Don’t adjust
traces by the oscilloscope controls
after the true 45° line trace has been
set up at a mid-band frequency
where there is no phase shift.

At 141.4 Hz, the vertical height
should go to 0.707 of its previous
value, as well as the trace opening
out from a straight line at 45° to
form an ellipse. The shape and dis-
position of the ellipse tell whether
the attenuation and phase shift are
correct.

The maximum height of the el-
lipse should be 0.707. It should cut

the vertical axis at 0.5 of the origi-
nal height (above and below origin)
and the horizontal axis at 0.707 of
the original width. Thus all three
dimensions, or pairs of points on
the graticule, can be checked for
true 3 db drop with 45° phase shift,
after the width is set correctly by
the oscillator input control.

Phase Shift Problem

Here we encounter our first sur-
prise. All the calculations were
made carefully and the values mea-
sured and checked, but the 3 db,
45° phase shift does not come at
141.4 Hz. Instead, it is at about 154
Hz.

This discrepancy can be explained
in two ways: (1) we assumed the
collector source impedance was 1.2
K; had we assumed it was 700
ohms, we would have been correct.
Or (2), the gain of the middle stage
changes as C; goes into its roll-off,

. 707
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effectively shifting its turnover point.

In mid-range, where Cz couples
the 5K load across the 1.2K collec-
tor resistor (signal-wise), the feed-
back factor (assuming a current
gain of 150) is 1.83, yielding a work-
ing gain of 82. But below the cut-
off frequency, where Cs decouples
this parallel load from the collector
resistor, the feedback factor rises to
2, yielding a working gain of 75.
This drop in gain, accompanying
cut-off, is equivalent to accentuating
or increasing the cut-off.

This can be solved by increasing
the value of Cs; to a reactance of
5.7K at 141.4 Hz, which requires a
value of 0.198 mfd. So we install
this value and bypass it with the
electrolytic we remove from Co..

Capacitor C. works into a load
resistance of 6.2K (the base input
resistance being negligible in com-
parison) and from a source resis-
tance of 1.2K. The feedback resis-
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Fig. 3-3. The test set-up for aligning the circuit of Fig. 3-1. The trace shown represents -3 db with 45° phase
shift, after the scope has been calibrated by setting the trace to a 45° closed line (dashed line) at a midfrequency
where there is no phase shift. Electrolytics bypassing the coupling capacitors swamp their low frequency cut-off
while individual values are worked on.
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Fig. 3-4..The trace to
represent —6 db with 90°
phase shift, which should
be given when two roll-
offs are combined with-
out interaction due to
feedback.

Fig. 3-5. The required
traces when proper feed-
back is applied to the two
roll-offs within the feed-
back loop. This repre-
sents +3 db at the 90°
phase shift point, with a
peak of +3.6 db at a
slightly higher frequency.

Fig. 3-6. The traces asso-
ciated with the final com-
pleted response, when
correctly aligned.

tor is not connected. The source
resistance of the input emitter fol-
lower is very low, so the total resis-
tance associated in series with C; is
7.4K.

A C, value of 0.153 mfd. will
have a reactance of 7.4K at 1414
Hz. This checks quite closely, giving
the -3 db, 45° trace at 141.4 Hz.

Now remove the electrolytic from
paralleling Cs to check the two ca-
pacitors, C. and C,, in the circuit
together. This works well, giving the
-6db, 90° trace at 141.4 Hz (Fig.
3-4).

The best way to identify the 90°
trace is to look for the ellipse to be
“on the square”—major axes ver-
tical and horizontal. The highest
and lowest points are precisely on
the vertical center line when this
happens. And the left and right ex-
tremes also are on the horizontal
center line. The 6 db loss is indi-
cated by the height of the ellipse
being precisely half the height of
the original sloping line trace.

Checking for Gain

Connect the feedback (12K) re-
sistor for the next check. The first
thing is to check the gain drop in
mid-band (where no phase shift
occurs). It proves to be very slightly
more than the calculated 18 db, or
8:1. This can be corrected by using
a slightly larger value in place of the
12K resistor.

Whether the difference is ac-
counted for by values being off cen-
ter value within their rated toler-
ance, or by having overlooked some-
thing, adjustments can be made to
maintain circuit balance and proper
gain. Possibly a 15K resistor could
be used and then various higher-
value shunts could be connected
across it, until a precise 8:1 reduc-
tion in gain is obtained.

Before this is done, we should
check to see how the feedback af-
fects the response. It should produce
a peak a little above 50 Hz, so that
a 90° point, with amplitude +3 db
instead of -3 db, occurs at precisely
50 Hz (Fig. 3-5).

This will be shown by the maxi-
mum height of the ellipse occurring
at about 58 Hz. But the major axes
will be vertical and horizontal at 50
Hz, and the amplitude should be
precisely 1.414 times that at mid-
band, after adjusting oscillator in-
put, if necessary, so the horizontal
dimension of the trace is the same.
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The Desktop Console above is comprised of

FAIRCHILD INTEGRATED
CONTROL MIODULES

Each module is one compact control unit offering
full capability of processing the microphone
signal to the line level or mixing buss. It provides
+18 dbm output to a recorder or other equipment.

The Module includes these functions: Input Level
Selector Switches and Pads, Input Preamplifier,
Input Fader with or without cue, Echo Feed Control,
Echo Feed Selector, Compressor, Full Spectrum
Program Equalizer, Qutput Amplifier, Metering,
Channel Selector Switch.

FAIRCHIL.D

Each Fairchild Desktop Console is assembled to
meet individual requirements; the one above
accepts up to ten modules. Other Fairchild modules
include the Integrated Control Output Module, which
processes the signal from the mixing buss to the
console output, and the Monitor Module, which
provides complete flexibility in the selection

of recording channels.

Contact your Fairchild Recording Distributor or write
Fairchild for more data.

FAIRCHILD RECORDING EQUIPMENT
CORPORATION, Dept. BE-1!, 10-40 45th Avenue,
Long Island City, New York 11101

DESKTOP MODULE CONSOLE / LUMITEN / REVERBERTRON 6588 / INTEGRATED CONTROL MODULE / REVERBERTRON 658A / REMOTE AUDIO CONSOLE




Since the feedback seemed a little
too high on the gain-change check,
we would expect more than this
amount of boost at a frequency
slightly lower than those predicted.

Adjusting for Gain

Here comes another surprise. The
boost is slightly less than 3 db at the
90° point, which is slightly above
50 Hz. This suggests the need for
more feedback, rather than less.
Larger resistor values can be used
in a parallel combination with the
12K resistor already connected in
the feedback position.

As we juggle the values, we find
the 90° point does not precisely co-
incide with +3 db. So, adjust the
resistance values to get +3 db at 50
Hz, with the ellipse slightly “off”
the perfect 90°, and with maximum
boost at about 58 Hz, which is im-
portant for combining with the other
responses to get the correct shape.

If we wanted to, we could adjust
the values of C» and Cs so as to
get both the 43 db and the 90°
phase shift at precisely 50 Hz, using
a suitable amount of feedback. But
to do this, we find ourselves juggling
many variables. Why did this hap-
pen?

As we have already seen, current
gain changes on its way through roll-
off. Now that we’ve moved from
141.4 Hz down to 50 Hz, the gain
has changed to a different value. Al-
though we measure 8:1 (or slightly
more) gain reduction at a mid-band
frequency, we're getting less than the
equivalent amount of feedback at
50 Hz. Also, the injection of feed-

back at the output end of the 1.2K
resistor changes the effective source
resistance from which C. works.
This effect is similar to that causing
us to change the value of C; earlier.
Slightly increasing C» will help cor-
rect the condition.

Had the gain change been ad-
justed at midband frequency to pre-
cisely 8:1, the equivalent gain re-
duction at 50 Hz would be about
7.3:1. This is partly why the results
don’t add up.

If the design had been such that
C; produced a bigger effect on the
middle stage stabilizing feedback
from collector to base, which it does
by coupling its output load in par-
allel with that stage’s collector, there
would have been more trouble. This
is why the base input impedance of
the output stage was made relatively
high.

Also keeping the resistor before
C. relatively smaller than the one
following it (in this case, values are
1.2K and 6.2K) prevents the effect
of feedback from too seriously in-
validating the effective roll-off of C..

Final Checking

The final stage of checking con-
sists of again bypassing C: and C;
with electrolytics and removing the
bypass from C; and C. one at a
time, to get their roll-offs at 50 Hz.

The input capacitor, C,, works
from the 560 ohm resistor into an
output load (the first stage input im-
pedance) of 5.3K. If the external
circuit is 500 ohms, the source for
C, is about 280 ohms. This means
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]—cllla Fig. 3-7. The second circuit whose alignment is dis-
L.5K cussed in this article.

C, should have a reactance of 5.6K
at 50 Hz., requiring 0.57mfd. The
output capacitor, C: works from al-
most zero impedance (the emitter
follower) into 2.2K plus 560 ohms
in parallel with an assumed 500
ohms external impedance, making
the output load for C. about 2.5K.
A reactance of 2.5K at 50 Hz re-
quires 1.37 mfd.

These values are made up and
checked, one at a time, with the
other bypassed with a fat electro-
lytic. Each should give -3 db 45°
ellipse at 50 Hz. The relevant trace
was shown at Fig. 3-3, but the fre-
quency at which it is obtained should
be 50 Hz instead of 141.4 Hz. If
either capacitor fails to give the cor-
rect trace, its value should be ad-
justed until it does.

Having checked C» and C; sep-
arately, they should be checked to-
gether, with C; and Cs; still bypassed
with electrolytics. The pattern is the
same as at Fig. 3-4, but again the
frequency is different. Finally, if no
adjustment is needed here, the by-
passes are removed from C. and C;
and the overall response checked.

This should now show phase re-
versal with 3 db drop at 50 Hz, with
90° and 270° phase shift frequen-
cies at 87.5 Hz and 28.5 Hz respec-
tively (Fig. 3-6). Phase reversal is
where the loop closes to a line
sloping the opposite way from the
midband trace. Its height should be
0.707 of the height of the first
sloping line.

The 90° frequency will show little
loss, being about 0.96 of full ampli-
tude, while the 270° may be so
small a trace the quadrature point
(major axes on the square) is diffi-
cult to recognize with precision. The
amplitude at this point should be
almost exactly one tenth the original.

Second Method

So much for checking the first
kind of circuit. Now we’ll go over
the second variation described in the
previous article (Fig. 2-8) repeated
here (Fig. 3-7). Again we’ll build
the whole thing and check through
piece by piece. But here we cannot
“disconnect” the feedback, because
the same resistor (the 5.6K from
collector of stage 3 to base of stage
1) serves for both feedback and bias
for the first stage.

A fairly simple way to overcome
this is to break this resistor into two
parts—two of 2.7K will be close
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Give everyone
in your audience
a new television set

Amazing new Image Enhancer installed in
your studio “rides through” weaknesses and
defects in home receivers. Delivers
unbelievable picture clarity.

When anyone tunes in your newly-equipped
channel for the first time, he’ll think his old set
is brand new. That’s how remarkable our
new Image Enhancer is. Color pictures
(black and white, too) leap to life with
incredible clarity. They have more snap.
More sparkle. More impact.
Our Image Enhancer gives complete contour
enhancement. Even fast-action sporting
events are sharp. Clear. Well defined.
And aremarkable process called *‘crispening”
works like an electronic retoucher. Puts lightin the
eye. Even darkens an eyebrow. And does it
without noise or crosstalk.
Order our Image Enhancer for your studio, and
deliver the “new television set” to your audience.
Don’t wait. Write us for details. Or better yet,
call us collect: (203) 327-2000.

SEE THEM AT NAEB—BOOTHS 41 AND 42

PROFESSIONAL

PRODUCTS
LABORATORIES
Stamford, Connecticut. A Division of

Columbia Broadcasting System, Inc.
Circle Item 32 on Tech Data Card

November, 1968

59



enough—and proceed from there,
decoupling the center point to re-
move feedback (Fig. 3-8). With all
the capacitors bypassed with elec-
trolytics and the feedback bypass
capacitor in place, we can start
checking gain, stage by stage. Input
is connected from top side of input
to ground, because the bottom side
of input is a “dummy” to pad out
impedance matching on a balanced
circuit.

Balance of this input circuit
should be checked with the feed-
back bypass removed, because the
2.7K paralleling the 620 ohm will
change the reflected value slightly.
If you’re using a single-ended out-
put oscillator, you can check the in-
put impedance one side at a time,
as one is only a dummy (Fig. 3-9).

Checking the Circuit

Now with input connected to
top side (Fig. 3-8) and feedback by-
passed, check levels through the
unit, using 50 mV. input. At base
of first transistor, the signal is 18
mV. At the collector of first and
base of second transistor, signal is
180mY. At collector of second and
base of third transistor, as well as
emitter and collector of the third
transistor, all sensibly the same au-
dio voltage, 1.8 volts. Then at each

output terminal, 390 m". The over-
all gain is close to 8 times: 50 mY
in, 390 m" out.

Now open the bypass across Cs,
which should be adjusted so its value
is 12 K at 141.4 Hz, or 0.095 mfd.
Check that the 3 db, 45° point is at
141.4 Hz, as at Fig. 3-3. Now close
the bypass across C3 and open the
one across C. with its value ad-
justed to 6.7K at 141.4 Hz, which
is 0.17 mfd. Check that its 3 db,
45° point is also at 141.4 Hz.

The next step is to open both
these bypasses and check the re-
sponse without feedback. It should
be -6 db, 90° at 141.4 Hz, as at
Fig. 3-4. Since this circuit provides
good isolation, this is close. In this
circuit, instead of gain dropping as
cut-off is approaching, as it did with
the current feedback of the other
circuit, gain rises a little, because
the collector load rises. But the ef-
fect is small and more easily com-
pensated, because other interaction
does not occur.

Now remove the bypass from the
feedback point. Gain will drop by
slightly less than 8:1, because re-
moving the bypass also affects the
input stage attenuation, as well as
allowing feedback to come in. The
important thing to check is whether
or not the response changes to show

AUDIO
vours

+3 db, 90° at 50 Hz, as at Fig.
3-5. If the other checks came close
to predictions, this one will too.

Some slight adjustments may be
necessary, either because values are
off their center values (within the
tolerances used) or because of the
slight gain shift mentioned.

Final Adjustments

Remove the bypasses from ca-
pacitors C; and Cs, one at a time,
to check that each of these yields
its -3 db, 45° at the 50 Hz fre-
quency. This can be done with the
feedback bypassed and C. and Cj
bypassed, or each can be checked
with the central portion fully oper-
ating (C; and C. providing their
roll-offs and the feedback active).

Since this is different from the
method we used for the first circuit,
the relevant pattern is shown at Fig.
3-10. The 3 db 45° shift can be
checked directly on the output side
of the “dummy” half of the input
(Fig. 3-11). For the action half,
keep C,s bypassed and check C,
with C., C; and the feedback oper-
ative.

The turnover point is now
checked by a trace representing a
135° phase shift and zero attenua-
tion at SO Hz, as measured on either
output (Fig. 3-8). The 135° phase

50 mV
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Fig. 3-8. The method of setting up the circuit of Fig. 3-7 up for alignment.
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shift ellipse is similar to the 45°
ellipse, but sloping the opposite way.
Zero attenuation is shown by the
height being the same as that of the
slanting line, instead of 0.707 as in
Fig. 3-3.

The theoretical 90° phase shift is
at about 65 Hz with 1.3 db, an
amplitude 1.16 times midfrequency
level. The theoretical frequency of
peak is slightly different, about 64
Hz, but the level is not noticeably
different. Thus the easiest to spot
on the trace is the 90° point, which
should correspond with 65 Hz.

Now remove the bypasses from
C,s and bypass C,, to check Css in
the same manner. Note that Cis
should always be both bypassed or
both unbypassed and that checks
should be made on both, because
the last stage is virtually a phase
splitter, depending on symmetrical
loads in emitter and collector.

Finally, remove the bypass from
C, which should bring the 50 Hz
response to phase reversal (180°)
at 3db loss, as in the other circuit
(Fig. 3-6).

Working with the two circuits we
have discussed will show how much
more freedom from interaction the
second arrangement has than the
first. The only interaction in the
second circuit is between the feed-
back and the first stage bias.

If adjustments need to be made
for any reason, it may be better not
to change the feedback resistor, if
this happens to give the correct bias
for the first stage, but to change the
second stage gain, which can be
achieved by altering its emitter re-
sistor. If this change throws the col-
lector voltage too far from a suitable
midpoint, it can be brought back by
changing this stage’s bias, preferably
the upper resistor, which will not
change base circuit impedance ma-
terially.

If any voltages are off, they can
be brought back by similar means.
If the first stage does not have a
suitable operating point, the feed-
back resistor may need changing, in
which case the base to ground re-
sistor will need changing to bring
feedback to its correct value. Then
the input attenuator may need
changing to bring attenuation back
to the desired figure.

Due to the problem of compo-
nent value selection to maintain cir-
cuit balance, this circuit makes
changes easier to handle than the
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Fig. 3-9. Method of checking the
dummy balanced input circuit for
balance.

Fig. 3-10. The traces associated with checking
one of the 3 db, 45° roll-offs with the middle
part, including feedback, active in response.
It represents zero attenuation with 135° phase
shift at 50 Hz, with a 1.3 db peak at about
65 Hz. See text.

Fig. 3-11. How to check the value of
C: used in the dummy part of the
input circuit.
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first, because there is much less two-
way (or even more-way) interaction.

One of the useful transistor ap-
plications is the development of spe-
cial tone generators for various pur-
poses. Their compact size and inex-
pensive cost make them very attrac-
tive for building devices that would
have been prohibitive, even if pos-
sible, using tubes. The fact that they
are obtainable in two polarities and

Y

have complete freedom of connec-
tion (no heaters to think about)
makes them infinitely more flexible
in design application.

A surprising amount can be ac-
complished by various adaptations
to the basic multivibrator circuit. In
the next article of this series, we
will show how frequency can be
controlled and special waveforms
developed, using voltage controls. A
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GOOD-BYEKINE:
HELLO EBR100

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 pictures is approximately 0.00058 inches 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
system to produce 16mm monochrome film
copies comparable to the original live or video
tape signal. It has no optical system. It employs
direct electron bombardment from subject to
film without face-plate halation of camera-lens
light losses.

In most applications the EBR-100 far sur-
passes the conventional kinescope in reproduc-
tion quality. Since it costs no more than the
conventional kine, it opens new horizons for TV
taping and mass film distribution for educa-
tional and training use.

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.

You can choose between a positive or a
negative film print with the flick of a switch.

The EBR-100 is switchable from 525 line 60
field/s at 24 frames/s, to 625 line 50 field/s
at 25 frames/s.

No test strips are necessary. A nine-inch
monitor screen lets you see what you are
recording. The EBR-100 records for 33 min-
utes on each 1200-ft. reel of low-cost fine grain
16mm film at 1000-line resolution. The film
can be processed like any 16mm monochrome
film, and projected on standard 16mm projec-
tors. Optional sound is available.

The unit stands about 6 feet high, 4 feet
wide and 2V feet deep, weighs about 1000 Ibs.,
costs about $55,000. Field sales and service is
worldwide.

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

Mincom Division 3mmpm

300 SOUTH LEWIS ROAD ¢ CAMARILLO. CALIFORNIA 93010

You're invited to 3M’'s Booth 46 at NAEB.
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Al MA
Your Best Buy in Switchers!

8300/8500 Audio/Video Local Routing Switchers

Broadcast performance at CCTV prices ® Solid state video switching avail-
able ® Crosstalk > 50 db down between channeis at 12 MHz ® Fre-
quency response == 0.25 db to 12 MHz ® Total PCB modular construction
® All plug-in circuits—removable from front ® All video adjustments and
test points on front panel ® Separate voltage regulators on each buss
® llluminated pushbuttons ® Optional sync insertion, tip of sync clamped
outputs ® 12 or 6 looping inputs ® 6, 3, or 1 outputs ® Units may
be stacked and looped through for any number of outputs ® 12 and 6
input modules can be mixed in a single frame ® Unequalled expandability " 2
and flexibility.
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rEGEEEEEEEED 8000 Audio/Video Remote Routing Switchers

Outstanding value in a remotely controlled switcher ® Crosstalk > 60

db down between inputs at 3.58 MHz e Audio distortion < 0.05%
s ® S/N > 70 dbm e Highly reliable—proven in heavy field usage ® Re-

EECEEEEEEEER mote or local audio switching ® Audio amplifiers remote or behind con-

e trol panel ® 12 x 12, 6 x 6 are standard ® Custom systems available in
BOEEEEEEEER any configuration.
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8500 Pr(;ﬂuction S\w:}ehers

omparable in performance to systems
priced much higher ® Competitive in price I TR e

wjlth Iowelrd petrfonnancs systems at; All
silicon solid state ® Proven reliable e “T-I-I-T- T 6

Best in the industry for use with VTR's— G G G i i il W B.
Proprietary VITIok® vertical interval timer
can be set up anywhere and locked to sync
so as to synchronize with VIR timing and
avoid VTR disruption during switching—
Precise positioning and locking of VIT
pulse greatly simplifies videotape editing
—VIT pulse will not drift ® 40 nanosec-
ond switching ® Fast lap or vertical in-
terval—VIT can be modular add-on ® Full
double or single reentry available ® Cut
bar operation ® Sync sensing ® Sync add
and delete ® Designed for color ® Small—
;nedium—large standard and custom sys-
ems.

Plus Other Top Quality Products

Including ® Chorma Key (RGB) switchers ® Clamping amplifiers ® Pulse DA’s e Differential video amplifiers ® Black burst generators ® Audio con-
trol consoles ® Audio amplifiers

For more information or a demonstration write or call
Alma Engineering
7990 Dagget Street, San Diego, California (714) 278-9330 Eastern Region—44 Broadway, Greenlawn, New York (516) 757-4880

*See These Exciting Alma Products—And More —at the NAEB Show— Booth 85
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Late Bulletin from Washington

by Howard T. Head

Commission Taking A Closer Look At Operating AM Directionals

The Commission's field inspectors and the Washington Engineering Staff are
paying increasingly closer attention to the performance of operating standard
broadcast directional antennas. As a consequence, more and more AM directionals
are being found operating outside of licensed limits. An increasing number
of directional antenna licensees are being directed by the Commssion to take
corrective action, and in some flagrant cases fines are being levied by the
Commission.

Contributing to the problem is the fact that the licenses for many of the
older directional antenna systems, including most of those built prior to 1947,
do not require that field strengths at the monitoring points be measured on a
regular basis. However, this does not relieve the licensee of the requirement
for maintaining the monitoring point fields within the license values.

Chief engineers of directional antenna stations should institute a program
to assure, first, that the monitoring point fields do not regularly exceed the
values specified in the license and, second, that the operating directional
antenna parameters are within limits. The Commission's Technical Standards
specify a 5% tolerance on antenna currents, but no tolerance is specified on
phase angle deviations. The Commission's field inspectors, however, generally
consider deviations of more than 2° or 3  from the licensed phase angle rela-
tionships to be excessive. Actually, many directional antenna systems cannot
tolerate variations of as much as 5% in current ratio and 2° in phase without

exceeding permissible pattern values.

Deviations from the licensed operating parameters and monitor point field
strengths do not necessarily mean that the directional antenna pattern is out
of adjustment. They do mean, however, that the cause for the deviation should
be investigated promptly, and any needed corrective action taken.

Canadian Television Receiver Industry Going All UHF

The Canadian Department of Transport (DOT), FCC's opposite number in
Canada, is preparing new technical regulations which will require that all
television receivers manufactured in or imported into Canada after June 1,
1969, be capable of receiving all UHF, as well as VHF, channels. Similar
requirements have been in effect in the United States since April 30, 1964.

The new DOT regulations will set standards for Canadian UHF receiver
performance similar to those set by the FCC for the performance of American
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all-channel receivers. In both countries, the noise figure at the UHF tuners
must be no worse than 18 db, and in Canada the VHF noise figure is also speci-
fied, to be no worse than 10 db. A comparable U.S. requirement specifies that
the sensitivity of the UHF portion of the receiver shall not be more than 8 db
poorer than at VHF.

Canada's Board of Broadcast Governors (BBG) opened up the UHF band in 1966,
when it was apparent that most of the VHF television channel assignments,
especially in the large Metropolitan areas, had been taken. The Canadian
Broadcasting Corporation (CBC) maintains both English and French language tele-
vision stations in the province of Quebec and other French-speaking portions
of Canada, producing an added demand for channel assignments. There also is
an increasing demand in Canada for television licenses by independent operators
and for ETV stations.

FM Mileage Shortages on the Increase

The CommisSsion is granting an increasing number of FM applications pro-
posing the operation of new stations or transmitter moves of authorized stations
at locations failing to meet the minimum mileage separations established by the
FM Technical Standards. Most of the cases are characterized by special
circumstances, such as the desire of an FM permittee to combine AM and FM
operations at an existing AM transmitter location, the unavailability of sites
meeting mileage requirements, or the inability to provide the required principal
city coverage from a site meeting the mileage requirements. Additionally,
there are a few FM assignments provided by the Commission's table on a "grand-
father" basis which are not expected to meet the minimum mileages.

To date, all of the waivers which have been granted were for the purpose
of permitting the use of particular transmitter locations, and no mileage
shortages have been authorized in order to permit the making of completely new
FM channel assignments. The demand for new assignments continues to be heavy,
although few, if any, unused assignments remain in the more populous regions
of the country.

CATV Operators Press Commercial Program Origination

The Commission has denied a petition by three television broadcast stations
in Greensboro-High Point, N.C. to prohibit a CATV system in Greensboro from
carrying locally-originated CATV programs which included commercials. Plans
for the carriage of commercials were made by the CATV system after the City
Council modified the local franchise so as to permit commercial originations.

The Commission, in denying the relief requested by the television stations,
stated that one of the reasons for the denial was the Commission’'s reluctance
to establish overall policy on the basis of the situation in a single market.
The Commission announced its intention, however, to shortly investigate the
implications of commercial carriage by CATV systems on an over-all basis, with
a view toward establishing nationwide policy.

Howard T. Head...in Washington
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difficult installations made easy

The long continuous lengths of HELIAX® coaxial cable make any type of installation possible.
Whether across a vast ravine or up the tallest tower, the installed cost is less. Corrugated inner
and outer conductors absorb all stress. Andrew connectors firmly anchor both conductors to
eliminate electrical problems. Consult your Andrew sales engineer or write Andrew Carporation,

10500 West 153rd Street, Orland Park, lllinois 60462.
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870-foot self-supporting catenary instai-
lation of 5 inch HELIAX air dielectric co-
axial cable (Type HJ9-50) at mountain
top site of Station KBYU-TV, Provo, Utah.

W 31 YEARS OF ENGINEERING INTEGRITY
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TV Octopus:

Hair in the Gate......

| America’s greatest force for
eliminating dirty movies from tele-
vision is an unseen and unknown
star, compressed air. Most TV view-
ers have watched this invisible
worker without knowing it and with
no reaction other than perhaps ap-
preciation for a consistently good
performance. Relatively few people
outside the broadcasting industry
know how widespread is the use of
compressed air in providing a
clearer picture.

The tremendous amount of pro-
gram material on 16mm film keeps
movie projectors in almost constant
operation at most TV stations and
compressed air is put to good use in
TV projection rooms. The intense
light and strong lenses used in film
projection magnify the tiniest
thread, dust particle or emulsion
silver into a huge, dirty blemish
which threatens to engulf the pic-
ture. When these trash particles en-
ter the film gate of a projector and
lodge there, they hang on with the
seeming tenacity of an octopus, all
the while waving hairy tentacles
around the edges or across the cen-
ter of the picture.

When the director sees such trash
on the picture monitor he advises

*WQXI-TV, Atlanta, assisted by Compressed Air &
Gas Institute.

the projectionist with the phrase,
“Hair in the gate!” The projection-
ist may have already noted the
problem before being told. He then
begins his efforts to dislodge the
foreign matter without either stop-
ping the projector or delaying the
program presentation by even a sec-
ond.

The earliest uses of compressed
air for this purpose came when a
projectionist, using nothing but
sheer lung power, would huff and
puff and blow mightily into the pro-
jector’s innards. If this failed to re-
move the obstructing matter, he
would try the use of moisture; wet-
ting the film with water or saliva by
moistening his fingers and letting
the film slide between them prior to
entering the gate. Unsanitary as the
practice might be, it worked often
enough to earn a permanent place
in the projectionists’ bag of tricks—
for frequently the offending trash
would stick to the wet surface of the
film and be pulled clear of the gate.

In extremely stubborn cases
where all else fails it may be nec-
essary to switch to a commercial on
another projector or to show a ONE
MOMENT PLEASE slide while the
projector is stopped and the film
gate is physically cleaned to elimi-
nate the obstruction.

Experience has proved that air

Before-and-after simulated photo of “hair in the gate” on TV screen shows
effectiveness of compressed air gate cleaning during film projection.
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does the cleaning trick better than
most other methods. Thus, early in
TV history, an air compressor
found its way into many broadcast
projection rooms. Initially, it prob-
ably consisted of a hose and hand-
held nozzle. It was used not only
for clearing film gates, but also in
routine maintenance and cleaning,
where it was found to be superb for
blowing accumulated dust from al-
most inaccessible nooks and cran-
nies of equipment-racks.

The development of VTR, or
Video Tape Recorders, brought the
use of compressed air in television
broadcasting into a more refined
state of development wherein pro-
vision for compressed air supply is
built into equipment at the time of
manufacture.

In video tape recorders, however,
compressed air serves a quite dif-
ferent function from the one it per-
forms for film projectors. In VTR
usage, compressed air actually
serves as an air bearing, providing
much less friction or drag for video
tape than would a roller or ball
bearing.

It was a logical step, therefore,
that film projectors for TV have
built-in provision for compressed
air supply. At WQXI-TV in At-
lanta, RCA film projectors which
incorporate this feature are in use
and have proved exceptionally ef-
fective in solving the film gate prob-
lem.

In this installation compressed air
flows into a T-junction which pro-
vides controllable air flow to either
of the two film projectors normally
installed with each multiplex chain.
The projectionist can usually clear
trash from the gates without leaving
his operating position and with
merely a press of the appropriate
push-button valve.

While by no means is this use of
compressed air an exclusive use or
development by WQXI-TV, it nev-
ertheless reveals another way in
which compressed air serves broad-
casting directly and is of indirect
benefit to everyone who watches
television. A

BROADCAST ENGINEERING



You can earn more money if
yougeta Government FCC License

...and here’s our famous
CIE Warranty that you
will get your License

if you study with us

at home

NOT SATISFIED with your present in-
come? The most practical thing you
can do about it is add to your Electron-
ics know-how, pass the FCC exam and
get your Government License.

The demand for licensed men is
enormous. Today there are over a mil-
lion licensed broadcast installations
and mobile transmitters on the air, and
the number is growing constantly. And
according to Federal Law, no one is
permitted to operate or service such
equipment without a Government
FCC License or without being under
the direct supervision of a licensed
operator.

This has resulted in a gold mine of
new business for licensed service tech-
nicians. A typical mobile radio service
contract pays an average of about $100
a month. It’s possible for one trained
technician to maintain eight to ten
such mobile systems. Some men cover
as many as fifteen systems, each with
perhaps a dozen units.

Opportunities in Plants

And there are other exciting opportu-
nities in the acrospace industry, elec-
tronics manufacturing, telephone
companies, and plants operated by
electronic automation. Inside indus-

o e |

OF SUCCESS IN OBTAINING
A GOVERNMENT FCC LICENSE

A Cleveland Institute of Electronics

FCC License course will quickly pre-

pare you for a Government FCC |

License. If you don’t pass the FCC
exam after completing your course,
CIE will refund all your tuition. You
get an FCC License...or your money

trial plants like these, it’s the licensed
technician who is always considered
first for promotion and in-plant train-
ing programs. The reason is simple.
Passing the Federal Government’s
FCC exam and getting your License is
widely accepted proof that you know
the fundamentals of Electronics.

So why doesn’t everybody who
“tinkers” with electronic components
get an FCC License and start cleaning
up?

The answer: it’s not that simple. The
Government’s licensing exam is tough.
In fact, an average of two out of every
three men who take the FCC exam
fail.

There is one way, however, of being
pretty certain that you will pass the
FCC exam. That’s to take one of the
FCC home study courses offered by
the Cleveland Institute of Electronics.

CIE courses are so effective that bet-
ter than 9 out of every 10 CIE gradu-

ates who take the exam pass it. That’s
why we can afford to back our courses
with the iron-clad Warranty shown
above: you get your FCC License or
your money back.

Mail Coupon for Two Free Books

Want to know more? Send the coupon
below for free copies of our school
catalog, “How To Succeed In Elec-
tronics,” describing opportunities in
Electronics, together with our
special booklet, “How To Get A Com-
mercial FCC License.” If coupon has
been removed, just send your name
and address to us.

ENROLL UNDER NEW G.I.BILL
All CIE courses are available under
the new G.I. Bill. If you served on
active duty since January 31, 1955,
or are in service now, check box in
coupon for G.I. Bill information.

Cleveland Institute of Electronics

them.

Cleveland institute of Electronics
1776 E. 17th St., Cleveland, Ohio 44114

Please send me without cost or obligation:
1. Your 40-page book “How To Succeed In Elec-

tronics” describing the job opportunities in Electron-
ics today and how your courses can prepare me for

1776 East 17th Street, Cleveland, Ohio 44114

2. Your book “How To Get A Commercial FCC Li-

Matt Stuczynski, Senior Trans-
mitter Operator, Radio Station
WBOE: “I give CIE credit for my
First Class Commercial FCC Li-
cense. Even though I had only
six weeks of high school algebra,
CIE’s lessons made Electronics
easy. I now have a good job in
studio operation, transmitting,
proof of performance, equipment
servicing...and am on my way
up‘Y!

Thomas E. Miller, Jr., Engineer,
Indiana Bell Telephone Com-
pany: “I completed my CIE
course and passed my FCC exam
while in the Navy. On my dis-
charge, I was swamped with job
offers from all over the country.
My only problem was to pick the
best one,and 1 did—engineer with
IndianaBell Telephone.CIE made
the difference between just a job
and a management position.”

Zip

[J Check here for G.I. Bill informat—io—n
Accredited Member National Home Study Council
A Leader in Electronics Training...Since 1934

-
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ABC's "'Lawrence Welk Show."" Video taped on Memorex 78V

When the show’s rolling,







Reviewing Video Clamp Circuits

By Roy K. Brandt

B Clamp circuits have been used in
video equipment since the early days
of television, and their basic func-
tion has not changed. Complex
equipment in use today requires
clamping of the video signal at many
points between the camera pickup
tube and the visual transmitter. Be-
fore discussing actual circuits, it
might be well to review some rea-
sons for clamping.

A video signal contains both AC
and DC components. When the sig-
nal passes through a coupling capac-
itor the DC component is lost, and
the signal centers itself about its AC

*Cedar Rapids, lowa.

axis. Fig. 1 shows 2 lines of white
followed by 2 lines of black, then
2 more lines of white. Sync tip and
blanking levels follow a straight
line when the DC component is pres-
ent, however after passing through
a capacitor the signal is centered
about its AC axis and the sync tip
and blanking levels no longer follow
a straight line.

During normal programming, the
video is constantly changing from
black to white, and the relation of
sync tip and blanking baselines to
some fixed reference is also con-
stantly changing. It may be said
that the sync tip and blanking base-
lines are modulated by the DC video

(B) VIDEO SIGNAL CONTAINING ONLY THE AC COMPONENT

Figure 1

BEFORE CLIPPING

Figure 2
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—=———WHITE CLIP LEVEL

— BLANKING LEVEL

——SYNCTIP LEVEL

AFTER CLIPPING

information. The purpose of the
clamp circuit is to pull or “clamp”
each sync pulse to some reference
level so that the sync tip and blank-
ing baselines follow a straight line
and are not affected by the video
content of the signal.

Clamps are sometimes employed
to remove baseline ripple or hum,
and are normally used whenever the
signal is modified during a specific
part of its duty cycle such as: clipp-
ing of whites and/or blacks, sync
and setup level adjust, or white
stretch and gamma correction. The
video signal also must be clamped
prior to modulating the visual car-
rier in the transmitter because the
DC component must be represented
in the transmitted signal so that it
may be recovered in the home re-
ceiver.

White Clipping

The only part of the signal af-
fected is that part going white that
exceeds the white clip reference
level. Fig. 2. The white clip level
is set at some point above blanking,
and for this reason blanking must
occur at a known level regardless
of the picture content. This is the
function of the clamp—to establish
a reference level for blanking.

Line by line clamping establishes
a DC bias, or reference, at the be-
ginning of each horizontal line. The
clamped stage then operates for the
remaining duration of the line with
the same DC bias as that established
during clamping time. Line by line
clamping may occur anytime during
the horizontal blanking period, ie:
during front porch sync, or back
porch times. Short time duration and
tendency for tilt make the front
porch an undesirable place to clamp.
Back porch and sync tip clamping
are both in use, however back porch
clamping will be the method referred
to unless otherwise noted.

Transistor Clamp Circuit
Video is applied to Q1 base

BROADCAST ENGINEERING
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through CI, and the negative clamp
pulse is applied to Q2 base in Fig.
30. The clamp pulse (2 usec. nomi-
nal) is coincident with back porch,
which means that during this time
Q2 saturates and holds the base of
Q1 at ground potential for the dur-
ation of the clamp pulse. Between
pulses, Q2 presents an open circuit
to QI base. The base of QI re-
mains at the DC level established
during clamp time for a period de-
termined by the RC time constant
of Cl and the input resistance of
Q1. This constant is longer than
one horizontal line (63.5 usec.) thus
the bias established during clamp
time will remain unchanged until
the next clamp pulse occurs.

This circuit is commonly used for
hum removal and is sometimes
called a “hum clamp”. To change
this circuit to sync tip clamping, it
is only necessary to make the clamp
pulse coincident with the sync tip.

Double Diode Clamp

This is a vacuum tube circuit (Fig.
4) and requires push-pull clamp
pulses. A negative clamp pulse is ap-
plied to the grid of V3 which oper-
ates as a phase inverter with a neg-
ative pulse developed at the cathode
and a positive pulse at the plate.
R1=R2, therefore the pulses are of
equal amplitude. During clamp time
D1 and D2 conduct heavily, clamp-
ing the grid of V2 to the top ends
of R3 and R4.

Between pulses, capacitors C3
and C4 discharge through R3 and
R4 respectively, creating voltage
drops of equal amplitude but op-
posite polarity. The net potential
between V2 grid and point (A) is
zero during clamp time. The grid
of V2 is in effect clamped to point
(A), which in this case is ground.
It should be noted that point (A)
may be some reference other than
ground, and often is. The grid of
V2 is clamped to whatever poten-
tial exists at point (A) during clamp
time.

November, 1968

Cl retains this potential for the
remainder of the line as in the tran-
sistor circuit of Fig. 3. One differ-
ence exists. The input resistance of
V2 is very high and Cl may be
much smaller in value than in the
transistor circuit. With this high in-
put resistance, the circuit is very
sensitive to a gassy V2, which will
develop a horizontal shading signal
added to the video at V2 plate. (The
cure, of course, is to replace V2.)
Clamping occurs during the same
time that burst is present on the
back porch, and precautions must
be taken to prevent distortion or
phase shift of the burst.

The parallel circuit of L1—R5
isolates the 3.58 MHz burst from
the clamp diodes D1 and D2. Be-
tween clamp pulses the circuit is
effectively disconnected from point
(A) by the diodes, and therefore
does not effect the response of
clamped stage V2. This is an early
attempt at isolating burst from the
clamping action. More sophisticated
methods have been devised, as will
be seen later.

Bridge Clamp

The bridge clamp in Fig. 5 em-
ploys 4 diodes and requires push-
pull clamp pulses. Q1 base is
clamped to point (A) by the diodes
for a period of time determined by
the duration of the clamp pulse. The
diodes conduct heavily during this
time and all four legs of the bridge
are in effect, tied together. Between
pulses the bridge presents an open
circuit between Q1 base and point
(A). CI therefore functions the same
as in the previous circuits discussed,
being charged during pulse time to
the potential existing at point (A),
and holding this charge until the
next pulse occurs. The voltage at
point (A) then becomes the bias for
the clamped stage Q1. The versa-
tile bridge clamp is found in vac-
uum tube and transistor equipment.

Methods used to prevent burst
distortion when clamping fall into
two general categories: (1) Burst
and chroma are separated from the
luminance information, then recom-
bined with it after separate process-
ing. In this method burst cannot be
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Later, he’ll make a second-rate tape.

But it's not his fault. Things have just got to go
wrong when the controls for any given function are
spread all over the recorder. Delays and retaping.
Or make-goods. Or worse.

But a tape recorder doesn’t have to be designed for
the convenience of the manufacturer—from the in-
side out. At RCA it's got 10 be designed strictly for
the convenience of the user—from the outside in—
for absolute simplicity of operation and mainte-

nance. A simple truth . . . but we seem to be the only
ones doing it that way.

Consider our TR-70 hi-band, hi-ti color tape re-
corder. It's intelligently laid out, throughout. Human
engineered. Controls are groupad by function.
Monitors are eye-level and ear-level. Everything is
instantly accessible, convenient, efficient.

Operation is so straightforward we defy anyone to
make a bad tape on it. Even its fourth-generation
tapes are excellent by any standards.

In fact, with accessories, the TR-7( is really a com-




Right now,

he’s cutting

the clincher

off a commercial.

plete color teleproduction system. It automatically
corrects those substandard outside tapes line-by-
line, including drop-outs. It has push-button editing,
automatic splicing, too.

If you're interested in numbers, it has the world’s

best specs in K factor, moire, differential phase, dif-
ferential gain. And its performance is superb under
the critical 20T pulse test.

But what we're really talking about here is the
clearly visible, unquestionable superiority of tapes
made on the TR-70.

If you don’t believe the difference can be that obvi-
ous, you and your chief engineer owe yourselves a
look at the TR-70.

To arrange it, call your RCA Field Man. Or write
RCA Broadcast and Television Equipment, Bldg.
15-5, Camden, N. J. 08102.

“c "I Broadcast
Equipment




distorted by the clamping action be-
cause it is not present when the
signal is clamped. (2) The color sig-
nal is left intact, but the clamping
action is isolated from the burst.
One approach was shown in Fig. 4,
another is through the use of feed-
back clamp circuitry.

Separate Processing

A band rejection filter removes
chroma and burst information
around 3.58 MHz so that a lumi-
nance-only signal is acted upon by
the clamping and processing cir-
cuitry where white and black clip-
ping is performed (Fig. 6). A 3.58
MHz bandpass filter removes the lu-
minance information from the chro-
ma and burst which are later re-
combined with the processed lu-
minance signal in the chroma adder.
The function of the burst process-
ing circuitry is to clean up the burst,
and provide adjustments to vary its
amplitude and phase with respect
to chroma.

Separate processing allows *“hard”
clamping of the luminance signal.
A bridge clamp is shown in Fig. 6;
however, any of the other circuits
discussed might be used. A feature
of this method is that luminance
whites and blacks may be clipped
without clipping chroma which often
exceeds peak white and peak black
levels.

CLAMPED
vibeo

Cl
UNCLAMPED |
VinEo

(H CLAMP PULSE

JL i

(=} CLAMP PULSE

POINT (AV~_

Figure 5

76

3.58 MHz
BAND REJECTION
FILTER

SIGNAL .} _—
INPUT b U

M

3.58 MHx
BAND PASS
FILTER

=i

WHITE CLIP
CHROMA | PROCESSED
w‘é:naw ADDER | SIGNAL OUTPUT

BURST I

Figure 6
Feedback Clamp

The circuit in Fig. 7 produces a
somewhat “softer” clamp action
than the separate channel method
just discussed. However, there is no
need for the bandpass and band re-
jection filters. Even though clamp-
ing takes place during back porch
time, burst is not affected because
of the inherent isolation from the
clamp action.

Video is applied to the base of
common emitter stage Q1. Q1 is DC
coupled to emitter follower Q2,
which provides a low output imped-
ence for driving Q3. Q3 samples
the video signal during back porch
time. Q4 saturates between clamp
pulses because of the forward bias
on its base and holds Q3 emitter
positive with respect to its base, thus
cutting off Q3. The negative clamp
pulse cuts off Q4, which allows Q3
to be gated open for the duration
of the clamp pulse. The voltage at
Q3 collector is a series of pulses
whose peak values are dependent on
the DC value of the video signal at
Q2 emitter during back porch time.
These pulses become the bias for
Q5. Between clamp pulses, C1 par-
tially charges through R1.

During clamp time, C1 discharges
through QS5 to a value determined
by the amplitude of the pulse at its
base. The average charge held by
C1 is then dependent on the DC
level of the back porch. The saw-
tooth voltage across Cl1, after fil-
tering by R2 and C2, becomes the
bias for Q6 which functions as a
series regulator for the collector of
video amplifier Q1. A negative feed-
back loop therefore exists, with the
video being sampled during back
porch time and the R2-C2 time con-
stant exceeding one horizontal line.
(Refer to Fig. 1B where the third

IPROCESS Iﬁ

line is black following two lines of
white.) During the transition from
white to black, the collector of Ql
will attempt to go more negative.
This will result in increased bias
on the base of Q6, reducing its emit-
ter to collector voltage and raising
the collector voltage of Ql. The
result is that the blacking level of
the video signal at Q1 collector re-
mains at a constant DC value re-
gardless of picture content. And op-
erations such as black clipping,
white clipping, and sync level adjust
may be performed at this point.

Clamp Pulse Generation

The simplified block diagram in
Fig. 8A shows a conventional sync
stripper providing composite sync
to drive the clamp pulse generator.
Two commonly used circuits for
generating the pulse are shown. In
Fig. 8B, positive sync is applied to
the base of QI, which is normally
at cutoff. Between sync pulses, Q2
base is forward biased through RI
and the stage is saturated. The posi-
tive sync pulse arriving at Q1 base
drives Q1 into saturation, charging
C1 with the polarity shown. When
the trailing edge of sync cuts off
Ql, the charge on Cl1 quickly cuts
off Q2 for a period determined by
the time constant of R1 and CI.
After C1 has discharged sufficiently,
Q2 once again saturates,

The clamp pulse width is de-
termined by the length of time that
Q2 remains cutoff which is depen-
dent on the values of R1 and Cl.
The clamp pulse should occur dur-
ing back porch time because it is
triggered by the trailing edge of
sync.

Fig. 8C shows a different method
of generating the clamp pulse. Posi-
tive sync is applied to Q1 base
through differentiating network C1-

BROADCAST ENGINEERING



R1. The negative spike, which is
coincident with the trailing edge of
sync, cuts off normally saturated
stage Q1. When Q1 collector volt-
age drops to zero, ringing circuit
L1-C2 oscillates. CR1 stops the os-
cillation as it attempts to go in the
negative direction so that a positive
pulse is generated which is coinci-
dent with the back porch of sync.

The pulse duration is dependent
on the resonant frequency of L1-C2.
The half sine wave pulse is subse-
quently amplified and clipped to
shorten the rise and fall times. Dur-
ing the vertical blanking interval,
the trailing edges of the equalizing
pulses will also generate clamp
pulses as will the trailing edge of
each vertical sync pulse. There is
ample time between equalizing
pulses and during the vertical pulse
serrations to allow the 2 usec. pulse
to clamp the signal at blanking level.

Inhibiting of the clamp pulse dur-
ing the vertical interval is not re-
quired as would be the case if the
clamp pulse duration exceeded that
of the vertical serrations.

Other Clamp Circuits

Clamping of non-composite video
is often found in color cameras
ahead of the matrix networks—
where the signal is always mono-
chrome, whether it is in the green,
red, blue, or mono channels. Clamp-
ing of this type of video is less com-
plex than that of a composite color
signal because of the absence of
burst and sync. The entire blanking
period may be utilized, and the
clamp pulse may be of most any
duration as long as it does not ex-
ceed that of horizontal blanking. In
fact, horizontal blanking may be
used as the clamp pulse, making
separate clamp pulse generation un-
necessary.

The transistor clamp (Fig. 3), and
the bridge clamp (Fig. 5) are well
suited for this purpose.

Waveform monitors require a spe-

November, 1968

cial clamp circuit that does not re-
move baseline ripple. It is desirable
to stabilize the blanking baseline so
that the scope presentation does not
move vertically with changes in vi-

deo content. Any ripple or signal de-
fects must not be removed, be-
cause, after all, that is the purpose
of the waveform monitor—to see
the signal as it is. A
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with COHU’S new solid-state

VIDEO ENCODER™*

our
WL A S

-

stepger e

* EXCEEDS ALL NTSC AND FCC SPECS
ACCEPTS RGB OR RGBM INPUTS
PROVIDES THREE-LINE OUTPUTS
Box 623

HAS RGBM-LUMINANCE CORRECTION
IS 1-%" HIGH (IN 19-INCH RACK)

PURCHASE ORDERS MAY BE PLACED DIRECTLY WITH THE COHU
ENGINEERING REPRESENTATIVE IN YOUR AREA-OR
CALL BOB BOULIO IN SAN DIEGO.

Clrcle Item 38 on Tech Data Card

San Diego, California 92112
Phone 714-277-6700
TWX 910-335-1244

ELECTRONICS,INC

BROADCAST ENGINEERING



KOB am, Fm, Tv:

It all began in college

By Harry A. Etkin*

A great many things begin in col-
lege. And today there are many
schools offering glancing blows at
broadcasting, while a few are ex-
celling. A look at school stations
wouldn’t excite many people, but
perhaps this is so because we don’t
often recall the birthplace of some
of our leading commercial stations.

On October 11, 1919, the Cam-
pus Radio Club was created at New
Mexico State College in Las Cruces
for the advancement of wireless ra-
dio telegraphy.

The station building housed a 500
watt marconi spark transmitter
which broadcast time signals and
weather reports. Fabrication and
construction of a 50 watt CW trans-
mitter began in 1920 and was li-
censed under the call letters 5XD.
A commercial license was granted
to KOB in April of 1922. Agree-
ments were made with a phonograph
company to furnish the latest hits
in recorded music, and local news-
papers supplied press releases. By
December, a 500 watt CW transmit-
ter was placed in operation.

In 1927 the foundation was laid
for a new radio house to provide
room for new motor generators.
That same year the Federal Radio
Commission granted KOB a tem-
porary permit for 5000 watts with a
requested increase of power for 10,-
000 watts. This power increase
made KOB one of the six largest
of 685 licensed stations in the na-
tion.

KOB was considered by the col-
lege as a personal hobby and no al-
location of funds was made. How-
ever, space was furnished and util-
ities paid.

*Consulting Engineer, Levittown, Pa.
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It was in 1929 that several local
merchants expressed an interest in
advertising at rates which would
sustain KOB operating costs. Three
years later the college decided to
transfer the station to Albuquerque
to more adequately serve the whole
state from a central location. At
that time the station was managed
by The Albuquerque Journal but
owned by the New Mexico State
College. This arrangement contin-
ued until 1936 when the college
sold the station to the Albuquerque
Broadcasting Company, and in 1937
the station joined the NBC network.
Another achievement was KOB-TV,
the first television station in the
area in 1948.

KOB Television
In 1948 when few in the nation
were willing to make the necessary
financial investment, the owners of
KOB radio filed an application with

the FCC for a permit to establish
a television station in Albuquerque.
The grant was obtained and KOB-
TV telecast its first programs to the
television viewers on September
13th of that year.

Network kinescopes brought
many of the top shows to the Al-
buquerque market area, along with
locally, originated shows, special
events and sports coverage, which
quickly increased the size of the
viewing audience. KOB-TV fol-
lowed its radio tradition by building
a reputation for public service.

After take-over by Hubbard
Broadcasting in 1957, the following
ten years saw considerable invest-
ment to improve facilities for bet-
ter programming and service. It was
during this time that the station in-
stalled a new, modern transmitting
plant on Sandia Crest, doubling the
coverage.

New studio and plant facilities

Production director David Wilkins (foreground) and T. D. Austin at the studio con-
trols of KOB-TV.
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Studio technician Sam Tikkanen readies B&W film for the projection sys-
tem.

were required which completely con-
verted the station with the addition
of color cameras, color lighting, tape
recorders and TV film equipment.
No doubt, KOB’s success over the
years is due to the emphasis placed
on modern techniques, equipment
and public service.

Studio Additions

An ambitious achievement was
realized in 1967 when the studio
was remodeled and the plant en-
larged. A new wing added 600
square feet to the building to per-
mit complete conversion for full
color operation. This made the KOB
building the largest, most complete
broadcasting facility in the state.

The addition houses a chemical
mixing and analysis room for the
recently acquired color processing
equipment, expanded newsroom
space, engineering shop quarters, art
department, carpenter shop, talent
dressing room and TV audio record
center.

Adbvertisers are provided facilities
in the conference room for viewing
slides, film, video tape recordings,
programs in progress, or for listen-
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Austin prepares video tape on one of several

KOB-TV VTR's.

ing to AM, FM, or sound tape. New
productions and master TV control
centers are available so that produc-
tion may proceed without interrup-
tion to on-air crews.

Color Facilities

The 45 by 60 foot main studio
“A” shown has been completely
converted to color operation using
Colortran Sky Pan and Century In-
candescent Lighting systems. Light-
ing has been increased to 300-400
foot candles in order to stop down
to f/11. Seven monochrome cam-
eras are used mainly for remote
telecasts. Two RCA TK-42 fully
transistorized color cameras have
been acquired, and new sets and
props have been created and de-
signed.

The television news department
can view, edit, and write copy for
film shortly after return of the cam-
eraman. This is possible because
KOB has its own high speed pro-
cessor, which is located near the
chemical mixing and analysis room.
A technician on the staff controls
quality by frequent chemical analy-
ses and densitometer readings. All

filming is done in color; normally
30,000 feet of color film is pro-
cessed each month.

The KOB-TV remote 34-foot
mobile van houses four mono-
chrome or two color cameras, a
portable video tape recorder, and a
complete director’s console. A full
technical crew is available to handle
production of commercials on loca-
tion or live remote telecasts. It is
air-conditioned for all seasons and
carries its own generator capable of
supplying all power needed for
equipment operation.

All locally produced programs,
commercials and daily news pro-
grams are in color. Color-coordi-
nated backdrops and props have
been designed for use by advertis-
ers, and there is a separate area for
production control of tape record-
ings. Due to the large amount of
local commercial production, KOB
has won the Albuquerque Advertis-
ing Club Annual Award.

KOB-TV’s staff produces com-
mercials for American Furniture
Company, Montgomery Ward, Rich-
ford, local RCA Dealers Associa-
tion, Piggly Wiggly supermarkets

BROADCAST ENGINEERING
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KOB-FM's circularly polarized an-
tenna.

and Fred Harvey Western Division.
The station offers its clients two full
time staff copywriters, complete art
department, both film and still pho-
tographers, engineering crew of 17
men and a nine man production
crew. All KOB advertisers may util-
ize the station’s promotion and mer-
chandising department. It is orga-
nized to handle direct mail, transit,
outdoor, on premise, dealer contests,
sales incentive programs, in store
and market survey work and spe-
cialized promotional activities tail-
ored to suit the individual client’s
campaign.

Plant And Antenna

The KOB-TV transmitter and an-
tenna are located atop 10,660 foot
Sandia Crest, making it one of the
highest transmitting sites in the
world.

From the studio located in down-
town Albuquerque, the TV signal
is beamed via microwave, a distance
of 15 miles to the Sandia Crest
transmitter a TT-6 AL 6 kw TV
transmitter combined with a gain of
6 superturnstile antenna provides
27 kW ERP of radiated power.

November, 1968

The TV tower is 175 feet high,
making the total antenna height
10,835 feet. The average terrain is
4200 feet above sea level.

The transmitter building on San-
dia Crest houses both transmitting
equipment for TV, FM and living
quarters for the engineers and tech-
nicians. The microwave receiving
equipment is located at the highest
part of the building. In addition to
the TV tower there is a tower for
the FM antenna. Both towers are
built to withstand a wind velocity
of 150 MPH, and a two-inch coat-
ing of ice.

Since the transmitter site is some-
what isolated and without water
service, each shift of engineers
brings with it 300 gallons of water
to be put into a 6000 gallon tank.
Two 6000 gallon tanks are for die-
sel fuel and one for water. The men
are assigned work rotations of 48
hours first week, 48 hours second
week, 72 hours third week and then
the cycle is repeated.

There are two 100 kVA and one
50 kVA emergency power diesel
generators included. These date
back to the time when commercial
power was not available and they
powered the transmitting plant for
five years.

Am, FM Facilities

Long a pioneer in AM, KOB
added FM as a part of its expansion
program. The FM facility has the
transmitter, antenna and fully auto-
mated programming equipment lo-
cated at Sandia Crest. The 50,000
watt AM transmitter is located in
Alameda, which is near Albuquer-
que.

The main studios and control
rooms for KOB radio are in the
downtown Albuquerque Building.
The main control room uses cart-
ridge tape and turntable equipment
to provide quality sound reproduc-
tions. A production room with patch
panel arrangement can provide re-
cording facilities for several net-
work or local programs while feed-
ing a remote broadcast at the same
time.

Located in Alameda, the AM 50

kW type SE RCA transmitter feeds
a phased two-tower antenna system
which operates omnidirectional dur-
ing daylight and directional at night.

The transmitter exciter is a pi-
oneer RCA-5C, a water cooled relic
of the old days that still operates 24
hours daily, 7 days a week. This
unit has been converted to a 10 kW
unit by the addition of more water
cooled tubes and power equipment.

KOB’s 50 kW amplifier and mod-
ulator is an RCA 50 E. An out-
standing feature of this unit is that
a type 5671 tube in the final ampli-
fier was installed in 1955 and is
still operating with over 90,000
hours recorded at this writing.

To provide the listeners with
compatible FM monophonic and
stereophonic sound, KOB utilizes an
RCA BTF-5E FM transmitter.
Compatibility is required because
the transmitted stereo signal must
be capable of being received not
only by the stereo FM receiver but
by the existing monaural receivers
as well. The FM transmitter com-
bined with a circularly polarized an-
tenna provides complete radiating
patterns for better FM reception by
all types of portable, auto, or home
receivers.

For a number of years KOB-TV
was the only television station be-
tween St. Louis and the West coast.
In November, 1948 they began tele-
casting network programs. Growth
of KOB has been matched by the
area it serves. Albuquerque itself
sets the pace as a dynamic metro-
politan center.

Public service has been the key-
note of KOB. Its long record of ser-
vice, together with dedicated per-
sonnel, the finest of facilities, mod-
ern color equipment, places the sta-
tion in a position to provide even
better performance for its clients
and viewers.

(The author is indebted to RCA
Broadcast News and KOB Radio
and Television whose cooperation
in supplying photographs and infor-
mation has made the foregoing ar-
ticle possible.)
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Editor’s note: Broadcast Engi-
neering depends on the individual
stations to send in news for this sec-
tion and for News of the Industry.
Send your copy to the editorial of-

Prior to his immigration to the
United States fifteen years ago, Vac-
caro studied advanced electronics at
the Italian Institute of Technology,
in Rome. He has been with Co-
lumbia for thirteen years, and has
several patents in electronics: (1)
an electronic optical scanner that
will detect flaws in film, paper
and certain fabrics at speeds up to
1500 feet per minute in continuous
web and sheet operation; (2) a mag-
netic character reader; (3) a special
intercom telephone system; (4) an
electrostatic web tension control unit

used in the manufacture of carbon

fice, located at 1014 Wyandotte,
Kansas City, Mo., 64105,

Angelo Vaccaro, vice president
of Columbia Controls Research
Corp., has received the 1968 Riet-
zke Achievement Award from Mr.
Lattie Upchurch, president of Capi-
tol Radio Engineering Institute,
Home Study Division of McGraw-
Hill Book Company. Five such
awards are granted annually by the =
correspondence institute. The Riet-
zke Award, named for the founder
of CREI, recognizes Vaccaro, *‘for
his excellent study record and ex-
ceptional career progress in elec-
tronic engineering technology.”

— Professional Head Replacements for Ampex, Magnecord
s Write f

j oy rite for details
=N

%ﬁfg MINNEAPOLIS QX T3 [ 1] o8

1
I'/)e—; 2915 Huntington Avenue

/
”I Minneapolis, Minnesota 55416

—
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/" ALFORD TRANSMITTING ANTENNAS FOR |

ITFS

{2500 MHz ETV)

e Directional or Omnidirectional
e For Top or Side Mounting

e With Null Fill-In, Electrical and /or
Mechanical Beam Tilt

ALFORD ITFS Antennas are ruggedly designed and constructed
of noncorrosive materials such as aluminum, copper and stain-
less steel. The antenna is mounted within a rugged, heated fiber-
glass radome which provides further mechanical protection for
the antenna as well as a streamlined design to minimize wind
loading. This construction yields an extremely dependable antenna
that requires essentially no maintenance.

A system engineered mounting kit provides independent light-
ning protection (the antenna structure is not used as a grounding
means). for top-mounted antenna arrays. Antennas are shipped
completely assembled and are individually tested at the factory.

For more information on these antennas, write for Bulletin 12.

® ®
Alford Manufacturing Company
‘*" 120 Cross Street, Winchester, Mass. 01890
’ Tel: (617) 729-8050 TWX: (710) 348-1063 Cable: AMCIBOS

Clrcle Item 39 on Tech Data Card
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SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1Ais a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding 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-
ahle as accessory. TP-1A is $94.50,
with Tape Timer $119.50.
Write or wire for complete details.

-y g

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

IT'S A FACT . . . YOU PROFIT
WE DO THE WORK

Let JOA Cartridge Specialists recondition
and rebuild your worn cartridges to give
you EXTRA CARTRIDGE LIFE . . . EXTRA
ENGINEERING TIME.

—JOA will inspect, service and reload
your cartridges with ANY LENGTH
tape

NO EXTRA CHARGE FOR—

(a) FOAM TEFLON FACED PRES-
SURE PADS

(b) replacement of minor parts

(c) VISIBLE SPLICE

(d) EVERY cartridge COMPLETELY

PRETESTED under actual
broadcast conditions
NO MINIMUM

48-hour Processing
20 or more cartridges SHIPPED PRE-
PAID

Need NEW CARTRIDGES fast? JOA will
ship immediately . . . from stock . . .

any size Fidelipac, precision monu-
factured NAB cartridge.

JOA—the cartridge service of author-

ity—serving the broadcast industry.

Authorized distributor for NORTRONIC HEADS
Philadelphia, Pa. 19150

phone or write
N
DK
W OA
Area Code 215, TUrner 6-7993
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Cartridge Service
P. O. Box 3087
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paper and carbon film products.

Abram E. Patlove, a cable tele-
vision systems development expert,
has been named executive vice pres-
ident of International Telemeter
Corporation. The CATV subsidiary
of Gulf + Western is substantially
increasing its penetration of the U.S.
CATV market and exploring ways
to offer additional services on the
cable,” James J. Shaw, G+ W vice
president, announced. “In line with
these objectives, Patlove will pro-
vide direction to G+W’s CATV
franchise acquisition, development
and operation programs.”

Patlove has been active in the
cable television industry for the past
nine years, first with the Jerrold
Corporation as systems development
manager and most recently with Vi-
koa, Inc., as vice president of CATV
operations. He is the author of nu-
merous articles on CATV promo-
tion and operation. In 1966, he re-
ceived second prize in the national
advertising competition sponsored
by the National Cable Television
Association and this year won first
award in NCTA’s national public
relations competition.

Frederick Stevens, Northrup Cor-
poration vice president and general
manager of the company’s Nortron-
ics Division, has been named gen-
eral chairman of the 1969 Winter
Convention on Aerospace and Elec-
tronics Systems (WINCON) meet-
ing slated for February 11-13, at
the Biltmore Hotel, Los Angeles.

WINCON has become the West’s
leading forum for progress in areas
of research and development vital
to the nation’s future needs. The
10th annual conference is designed
to provide top aerospace, education
and government managers a forum
for exchange of ideas on current
technical developments, problems
and solutions.

Stevens, prominent in the field of
inertial guidance and engineering
management, joined Northrop in
1947 where he was one of the in-
ventors of America’s first successful

intercontinental missile guidance
system, the Mark I for the Snark
missile. In his capacity as Nortron-
ics general manager, he directs the
engineering and production of many
advanced, defense-priority projects
in the fields of opto-mechanics, elec-
tronics and electro-mechanics.

A native of Burbank, Calif., Ste-
vens received his bachelor’s degree
from Whitman College, and a M.S.
from the California Institute of
Technology in 1947.

Paul Ehrlich has been appointed
News Director for WABC Radio
according to Vice President and
General Manager Don B. Curran.
Ehrlich has been with ABC since
May, 1961.

He formerly served as a Network
Radio News writer and operations
man, until attached to local news in
the spring of 1964. He was named
WABC News Editor in the fall of
1966. Ehrlich also worked as Chan-
nel 7 free-lance reporter and spent
a year with WNTA, Newark, in the
news department.

Ehrlich has a B.A. in History
from Harvard University, and an
M.A. in International Politics from

more performance
at less cost!

ONLY
495"

KUSTOM
BROADCAST
CONSOLE

Has all the control flexibility, adapt-
ability, fidelity and dependability of
equipment costing much more. All
solid state. Six input channels. Full
switch and gain control flexibility. Use
on remotes or for studios. Write for
full-facts catalog sheet.

Sold exclusively through

UNITED RADIO INDUSTRIAL
829 W. Burnside St.
Portland, Oregon 97209
503/226-6334

e
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JIAMIP RO
RUNS CIRCLES AROUND
FM ANTENNAS

FOR BETTER RECEPTION

8

|

N
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JAMPRO advanced tecknology has de-
veloped another industry “first™ A circu-
larly polarized FM Anterna witt variable
horizontal to vertical® gain ratios! Jampro
will adjust the ratio to your exacting
specifications for the kest possible re-
ception performance avadable — 2eception
to the outer fringes, and to more auto FM
receivers, too.

EXCLUSIVE DIGITAL TUNING END STUBS
allow lower VSWR on you- tower {GUARAN-
TEED under 1.1 to 1), and field trimming to
1.08 to 1, + 200 KC.

AVAILABLE IN EITHER PARALLEL CR SHUNT
FEED SYSTEMS.

Write for full specificatons or make a
circular motion on your phone dial—Call
Jampro today. (916) 383-1977.

JIAIMIPRO)

ANTENNA COMPANY

A DIVISION OF COMPUTER EQUIPMENT C®RP.
6939 Power Inn Road
Sacramento, California 95€28
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Johns Hopkins. He has wide ex-
perience in the area of political re-
porting, having covered New York’s
John V. Lindsay since the fall of
1965 when Lindsay was still cam-
paigning for the job. He was
WABC’s permanent City Hall re-
porter when WABC opened its City
Hall Bureau in January of 1966.

Most recently Ehrlich covered
both political conventions in Miami
and Chicago exclusively for WABC.
He has covered the 1968 campaign
travels of both former Vice Presi-
dent Richard M. Nixon and Gover-
nor Nelson A. Rockefeller.

Dr. William J. Pickering, director.
Jet Propulsion Lab, Pasadena, Cal-
ifornia, has been named to receive
the Golden Omega Award of the
Electrical Insulation Conference,
which will be held in Los Angeles,
December 9-12. The award recog-
nizes his work in devising, develop-
ing and supervising significant space
and satellite programs for military
and civilian agencies of the govern-
ment.

Dr. Pickering came from New
Zealand to the U.S. where he took
his degrees at Caltech, Pasadena,
and worked with the famed Robert
A. Millikan. Going into missile work
as early as World War II, he was
responsible for the development of
early missiles such as CORPORAL
and SERGEANT. Made Director
of JPL in 1954, he headed a team
with many successful satellite mis-
sions including the EXPLORERS,
and in the sixties, the RANGER,
MARRINER and SURVEYOR
SERIES. He sits on various Defense
Department panels, and is active
with various university panels on
astronautics. He is past president,
American Institute of Aeronautics
and Astronautics, and is a Fellow
of the IEEE.

Robert Mott, executive director
of the National Educational Radio
Division of the National Association
of Educational Broadcasters today
presented an NER Certificate of

color coed
nutdriver sels

IN new “keep and carry” cases

Sturdy plastic cases keep nutdrivers in order on
the workbench. Tight fitting, snap-lock covers
protect tools when not in use, permit carrying
them on service calls without danger of spilling
or becoming lost in tool box.

No. HS-6-18 )
HOLLOW SHAFT At
NUTDRIVER SET L 2
10 Hex Openings: X¢”, %", Y4", %" %" %",
3%, %", V4", %s”. Yellow, slipover cover case.

No. 77

DRILLED SHAFT

NUTDRIVER SET

7 Hex Openings: X", %", 4", %", %", Y2”,

34”. Hole depth 1)4". Black, pebble grain, hinged
cover case.

professional guality

Precision fit, case-hardened sockets, polished
and plated steel shafts; shockproof, breakproof,
color coded plastic (UL) handles.

WRITE FOR BULLETIN N567

®

XCELITE, INC., 118 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.
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When you're ready
to buy your next
professional

recorder...

Look for:

LOW NOISE Pure sound reproduction is
the minimum requirement for a
professional recorder. Listen carefully for
hum and other machine-produced
noises—marks of an ‘‘amateur’’ machine.
Incidently, the noise level of all Crown
recorders is lower than that of most other
professional recorders. (G uaranteed
minimum S/N of 60db at 7% ips.)

WIDE BAND-WIDTH Any professional
recorder will cover all the audible sound
spectrum. Now try to find one with the
band-width safety margin of a Crown,
(Guaranteed minimum of +2db, 30-25 kHz
at 7% ips and 30-15 kHz at 3% ips.) In
side-by-side comparison, you’ll discover
that reproduction on a Crown at 3% ips is
comparable to that of other professional
recorders at 7% ips, giving you savings of
50% on tape in many recording
applications!

MINIMUM DISTORTION Wow, flutter and
other signal distortions should be
imperceptible at 7% ips for professional
quality tapes. Crown guarantees a
minimum of 0.09% wow and flutter at 7%
ips.

FLEXIBILITY Look for a recorder with a
full range of professional refinements. More
than with any other professional recorder,
you can ‘“‘do anything’’ with a
Crown—record sound-on-sound, create
special equalization and echo effects, A-B
monitor while recording, mix four
microphones and much more.

INVESTMENT Professional electronic
equipment is a good secure investment,
with a slow rate of depreciation. A Crown
is insured against obsolescence with a
design acclaimed by professionals “years
ahead of the industry.” With only ten
moving parts, normal care and routine
service will assure like-new performance for
ten years. In 1978, you’ll be glad you
purchased the very best—a Crown.

Lo International
Box 1000, Dept. BE-11

U),C@ Elkhart, Indiana 46514

MADE ONLY IN AMERICA
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Recognition to Morris Squire, presi-
dent, Forest Hospital Foundation,
Des Plaines, Ill., for a radio series
produced by the Foundation and
selected for distribution by the Na-
tional Educational Radio Network.
The presentation was made at a
luncheon meeting of the American
Psychiatric Association which is
holding its annual meeting here at
the Mayflower Hotel.

The series attempts to inform lay-
men about the problems of mental
illness. It is heard nationwide on
more than 80 educational radio sta-
tions including outlets in all major
urban areas of the country.

Arthur L. Freeman, Jr., director,
has been promoted to assistant pro-
duction manager at Kaiser Broad-
casting’'s WKBF-TV Cleveland.
Freeman was producer-director at
KDKA-TV Pittsburgh and director
at KSD-TV St. Louis. He is a mem-
ber of Sigma Delta Chi, professional
journalism fraternity, and Radio-TV
News Directors Association. Free-
man is a radio-TV graduate of In-
diana University.

N. William Faun, engineering
technician, has been promoted to
engineering supervisor at Kaiser’s
WKBF-TV Cleveland. Previously,
Faun was a senior enginecer with
WKTR-TV Kettering-Dayton and a
studio supervisor for nine years with
Avco’s WLW-D, Dayton.

Bill Crawford, veteran television
meteorologist, has died of cancer
at the age of 51. Crawford was
weatherman for The WFBM Sta-
tions from 1950 until he was ini-
tially stricken in 1964. During his
early television career, Crawford at-
tended Dental School at the Indian-
apolis Campus of Indiana Univer-
sity.

Crawford was a veteran of World
War II and had served in the China-
Burma Theatre as Executive Wea-
ther Officer. When he left service,
he was Operations Officer for the
Continental Weather Wing, which
included all air force bases in the
United States.

Crawford was among the first
weathermen in television to receive
the seal of approval from the Amer-
ican Meteorological Society. Just
prior to his departure in 1964, a
special survey revealed Crawford to
be the most popular personality in

Qh 201-944-2221 »

YOU

ONLY
NEED
THIS
MUCH
PANEL
SPAGE
FOR

TEGH
LAB’S
NEW 1”
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”
widex 6” long. It provides quick change
of levels on multiple mixers and assures
long, naise-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 500 ohms on ladders or “T’'s"
and up 0 1 megohm on pots.

Dant wait, send for complete data today!
Need Video or Audio Rotary Attenuators?

Ell Tech rotary
attenuators are
precision made
for extended
noise-freeservice.
Many standard
designs available
and specials
made to your
specs. Send for
iterature today.

TECH LABORATORIES, INC.

Bergen & Edsall Blvds., Palisades Park, N.)J. 07?

TWX: 5§10—230-9780
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Indianapolis television.

James B. Mathis has been ap-
pointed Commercial Manager of
WFBM-TV, according to a recent
announcement by Eldon Campbell,
Vice-President and General Man-

The Spotlight Is on

ager of the Indianapolis-based
Time-Life stations.

Mathis had been Assistant Sales
Manager since July of 1966. He has
been with WFBM-TV since 1959.
He is a native of Indianapolis and
a graduate of Butler University. His
previous broadcast experience was
with WAJC-FM, Butler, Indiana,
WASK and WFAM, Lafayette, In-
diana.

Donald A. Littleton has been
named transmitter engineering su-
pervisor for the Kentucky Educa-

Superior Tape Cartridge Recording
and Playback Equipment

Model 500 CR

Donald A. Littleton

tional Television Network. In his
new position Littleton will be re-
sponsible for 12 UHF transmitting
facilities and interconnections
throughout the state. His office will
be in Lexington.

Prior to this position, he was the
studio technical director for the
Delaware Educational Television
Network. He is an active member
of the SMPTE.

William C. Hunter was named
Director of Engineering for WHAS,
Inc., Effective July 15, 1968. He
succeeds Orrin W. Towner, who re-
tired July 13 after 30 years with the
Louisville stations.

Hunter was born and raised in
Johnson City, Tenn.,, and has a
Bachelor of Science degree, in phys-
ics, from East Tennessee State Uni-
versity. From 1951 to 1965, he was
on the technical staff of WIHL AM-
FM-TV, Johnson City. He was tech-

nical director there from 1958 un-
til joining WHAS as assistant to the
Director of Engineering in May,
1965. During that time, he super-
vised moves of both studios and
transmitter for WIHL-TV.

At WHAS, Hunter has been in-
volved with the plans for the just-
completed facilities at 520 West
Chestnut Street and the start of op-
erations for WHAS-FM. He is a
member of the Institute of Electrical
and Electronics Engineers, the So-
ciety of Broadcast Engineers, and
the Society of Motion Picture and
Television Engineers.

COMPACT 500 C SERIES—Completely solid state, handsome 500 C equipment features
functional styling and ease of operation, modular design, choice of 1, 2, or 3 automatic elec-
tronic cueing tones, automatic record pre-set, separate record and play heads, A-B monitoring,
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, Br oadcast Electronics is the No. 1 deSIgner/producel
l ] =

of broadcast quality cartridge tape equipment.. . . worldwide!
BROADCAST ELECTRONICS, INC. st

8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588-4983
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William C. Miller has been ap-
pointed program coordinator at
WPSX-TV, Division of Broadcast-
ing, Continuing Education of The
Pennsylvania State University. Mil-
ler was formerly the director of
music at the State Correctional In-
stitute at Rockview.

A native of Bellefonte, he at-
tended Villanova University, gradu-
ating in 1952 with a Bachelor of
Arts degree. He is also a veteran
of the Korean War with three years’
service as an officer in the U.S.
Navy.

Miller has had a varied career
in the performing arts which in-
cludes serving as director of music
of St. John the Evangelist Catholic
Church of Bellefonte, music con-
sultant of the Catholic Diocese of
Altoona-Johnstown, and choral di-
rector of the Johnstown Symphony
for 1965-66.

The National Association of
Broadcasters announced recently the
designation of Robert R. Pauley,
newly-clected President of the Mu-
tual Broadcasting System, as the net-
work’s representative on NAB’s Ra-
dio Board of Directors.

Pauley replaces Matthew J. Culli-
gan who recently resigned as Pres-
ident of the Mutual network. A for-
mer president of the American
Broadcasting Company Radio Net-
work, Mr. Pauley previously served
on the NAB Radio Board as the
ABC representative,

Leonard R. Harris has been
named chief engineer of Channel 51,
WSMS-TV, it was announced by
Barney Kobres, Channel 51 general
manager. A native of Columbia,
Tenn., Harris came to Channel 51
from WIKS-TV, Jacksonville, Fla.
where he had been chief engineer.

C. D. “Derk” Zimmerman, pro-
gram director WLM-TV, Cincinnati,
joins Kaiser-Globe Broadcasting as
program manager at WKBG-TV,
Boston.

Before going to Avco, Zim-
merman was producer-director at
Westinghouse Broadcasting’s KPIX
TV, San Francisco and KDKA-
TV, Pittsburgh where he developed
the John Bartholomew Tucker and
John Reed King shows. Earlier he
was a producer-director at WEWS,
Cleveland.

PROTECT YOUR
SOUND REPUTATION

MANUFACTURED BY TABER

Nationally recognized recorder head manu-

facturing and reconditioning experts.

® Heads manufactured under controlled
laboratory conditions.

® Heads guaranteed to meet, or exceed,
equipment manufacturer’s specifications.

® Modern precision machine shop, and
sophisticated laboratory installations in-
sure highest quality replacement heads.

® Free loaner assemblies available on
request.

¢ Cost—$310.00 for four (4) new heads
installed.

TABER'S so?hlstlcated quality control tests

insure total frequency response and un-

interrupted sound playback. Maintain the

high quality audio that your equipment

was engineered to produce.

Call or TA B E R MANUFACTURING AND
punte: ENGINEERING COMPANY
OAKLAND INTERNATIONAL AIRPORT, BLDG., L-821

P.0.BOX 2365 ¢« OAKLAND, CALIFORNJA 94614
Telephone (415) 635-3832
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Standing up

Metrotech's 500A series bi-directional

professional recorder runs longer than anythmg
else you can huy.
(Except our famous slow-speed logger.)

@ METROTECH INCORPORATED / 670 National Avenue / Mountain View, California 94040
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EIA SURVEY:
Future Uses
of Spectrum

Results of a survey undertaken
by a subcommittee of the Joint
Technical Advisory Committee of
the Electronic Industries Associa-
tion and the Institute of Electrical
and Electronics Engineers on “Fu-
ture Needs and Uses of the RF
Spectrum” indicate that the spec-
trum cannot accommodate many in-
dustry-sponsored developments even
without government activities in-
cluded.

A report on the survey, begun in
1967, has been submitted to the
Director of Telecommunications
Management and Federal Commu-
nications Commission. Purpose of
the survey was to determine the im-
pact of new techniques and indi-
cated requirements for spectrum al-
locations.

A recommendation of the sub-

CUSTOM 127
also available in
STANDARD 12" or 16"

Or

Since 1945
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committee conducting the survey is
the establishment of a spectrum en-
gineering entity to serve FCC and
DTM. This recommendation was
also part of another JTAC subcom-
mittee report entitled “Spectrum En-
gineering—The Key to Progress.”

The survey on “Future Needs and
Uses of the RF Spectrum” was sent
to some 100 companies that had de-
velopments entailing prospective
spectrum allocations. These com-
panies returned more than 200 com-
pleted questionnaires. Following is
the breakdown of replies (because
of multiple or missing checks on the
questionnaires, only the answer to
question four adds to the total of
144 usable responses):

Will the new technology create:
(1) New services (68 Yes, 54
No)
(2) Improvement of existing
services(s) (120 Yes, 37
No)
(3) Replacement of existing
service(s) (46 Yes, 67 No)

Service(s) in question:
(1) Safety of life (44 Yes, 62
No)

It's a 33 hgur day

for QRK'!

Michelangelo .

Check one out or write your dealer or us for more information.

ELECTRONIC PRODUCTS

2125 N. BARTON, FRESNO, CALIFORNIA 93703
QRK's new direct line - (209) 251-0001
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33-1/3, 45, 78 or even 24 hours a day . . . the
sun never sets on QRK Professional Turntables.
Throughout the world thousands of them are
working right now.

WHY? Because QRK's exclusive originality,
precision manufacture and quality control have
earned its place in the sun in all hemispheres.
Since introducing the QRK principle 23 years
ago, we've discovered there’s something extra
special about originality — besides being first
: Like a Michelangelo, it's

) | always an original . . . You can’t hang a QRK,
> but positioned on your console you can depend
on its performance from now on, and like a
. . perhaps just a little dusting
now and then. No matter what time you have,
somewhere the sun is shining on a QRK.

with an idea . . . .

(2) National defense (92 Yes,
30 No)

(3) Meeting a public need (96
Yes, 14 No)

(4) Meeting a private need (56
Yes, 58 No)

Do you foresee such service in
the:
(1) Near term (less than about
5 years) (100 Yes, 22 No)
(2) Longer term (beyond about
S years) (77 Yes, 4 No)

Is an exclusive assignment re-
quired:
(80 Yes, 59 No, 5 Qualified)

Is frequency selection based pri-
marily on:
(1) Propagation characteristics
(99 Yes, 32 No)
(2) Equipment considerations
(79 Yes, 33 No)
(3) Other (49 Yes, 53 No)

Is spectrum allocation presently
established:
(75 Yes, 53 No)

If not, to be established by:
FCC (56 Yes, 15 No)
IRAC (37 Yes, 28 No)
International regulation (35
Yes, 28 No)

BROADCAST ENGINEERING
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Sylvania Electric Products Inc.
has developed a technique for sta-
bilizing the beam of a carbon diox-
ide laser, making reliable laser com-
munications between earth and
satellites practical for the first time.
Sylvania is a subsidiary of General
Telephone & Electronics Corpora-
tion.

Dr. Burton J. McMurtry, Direc-
tor of the Electro-Optics Organiza-
tion of Sylvania Electronic Systems.
an operating group of the company,
said that by using a carbon dioxide
laser Sylvania has achieved a signif-
icantly greater power output, possi-
bly 50 times greater than other
lasers used for optical transmission.

Space Communications
The combination of higher power,
plus beam stability, make the new
Sylvania laser transmitter ideally
suited for space communications,
according to Dr. McMurtry. Devel-

oped under a National Aeronautics
and Space Adminstration contract,
Sylvania has delivered a highly sta-
bilized, 20-watt carbon dioxide laser
transmitter to NASA. The device
will be used by NASA to send a
beam through a telescope to Echo
I, a balloon-type satellite orbiting
1,100 miles above the earth. The
telescope focuses the laser so that
there is less spreading of the beam
as it is projected through space.

Dr. McMurtry explained, “This
20-watt carbon dioxide laser trans-
mitter was specially designed to pro-
duce a very stable, single frequency.
The beam’s stability allows trans-
mission and reception of a signal
with very little distortion. Most
other lasers are poor signal carriers
because they generate many fluctu-
ating frequencies which garble the
transmitted signal.”

“A carbon dioxide laser pro-
duces the highest continuous power
output of any laser, which makes it
highly suitable for transmission over
the great distances involved in space
communications,” Dr. McMurtry
stated.

Sylvania’s Electric-Optics Organ-
ization, which Dr. McMurtry heads,
was established in December. It is
the focal center for laser and electro-
optical developments in General
Telephone & Electronics Corpora-
tion.

Limiting Amplifier

True limiting without peak clip-
ping is achieved in the new Gates
M-6543 limiting amplifier with a
3 to 5 microsecond attack time. This
eliminates several milliseconds of
clipping found in most limiters while
limiting action catches up; it also
eliminates associated distortion.

(120)

A choice of asymmetrical or sym-
metrical limiting is available for
AM, FM, and TV operation. Asym-
metrical limiting permits AM sta-
tions to run positive peak modula-
tion levels of 110 to 120% with
negative peak limited to 100%. Ac-
cording to Gates, distortion is typi-
cally 0.2% at 30 Hz and 0.3% at
16 kHz with 10 db of limiting, and
it is less than 1.0% with up to 30
db of limiting. Frequency response
remains uniform with or without
limiting.

Fast attack time (in microsec-
onds) and variable release time pro-
vide complete freedom from *‘thum-

Color TV Mobile Van

A Texas-style color TV bus has
been delivered to WBAP-TV, Chan-
nel 5, Dallas-Fort Worth by RCA
Commercial Electronic Systems Di-
vision. Shown with the 40-foot mo-
bile TV unit are Robert M. Macrae
(left), RCA Staff Vice President for
the Southwestern Region, and Ru-
pert Bogan, WBAP-TV Director of
Engineering.

The bus is being equipped for
operation this fall with a custom-
built TS-40 switching system and
two TR-70 high-band color TV re-
cording systems, among other gear.
It will carry up to six RCA color
TV cameras and is capable of 65-
mile-per-hour speeds in moving to
the scene of a remote color pickup.
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ping” with limiting of 15 to 30 db
on most program content. A 30:1
compression ratio allows 99.5%
negative AM modulation without
overmodulation.

Only 3% of standard rack space
is required for the M-6543 limiter
which has all operating controls lo-
cated behind the front access panel.

Loop Tape Machine

Tapecaster TCM announces its
new all silicon solid-state Series 700
professional broadcast-type contin-
uous loop tape cartridge machines.
According to Tapecaster, these units
exceed NAB standards and offer
considerable systems flexibility in
the recording and reproduction of
audio and digital information. The
Series 700 units have been designed
for applications in broadcasting, en-
tertainment, automation, exhibiting,
medical research, education, com-
munications, and industrial fields.

As the laser-borne information is
reflected off the satellite and re-
turned to earth, a receiver attached
to a telescope will recover the data.
Scientists at NASA’s Goddard Space
Flight Center, Greenbelt, Md., will

a21)

compare the transmitted and re-
turned signals to determine the ef-
fects of the atmosphere on laser
communications. This will be inval-
uable for the design of advanced
space communications systems.

In addition to the information
tracks on the tape, an auxiliary track
is provided for the control and
sequencing of the unit itself, other
tape machines, slide projectors,
lights, displays, or other equipment.
The Series 700 machines are avail-
able in reproduce only, record re-
produce, stcreo, and delayed pro-
gramming models.

Test Signal Generator

Tektronix, Inc. has announced the
availability of the Type 141 PAL
television test signal generator, de-
signed to provide high-quality tele-
vision test signals for 625-line, 50-
cycle field standard PAL color TV
systems.

According to Tektronics, the all
solid-state Type 141 utilizes digital
integrated circuits to achieve the sta-
bility, accuracy and reliability ex-
pected of an instrument which gen-
erates test signals against which
system performance can be evalu-
ated.

Three operating models provide
PAL color bars, a 5-step staircase
with fixed Average Picture Level
(APL), and the same staircase with
variable APL. The color bar output
is a full-field test signal appearing
on every active line and consists of
EBU 75% amplitude, 100% sat-
urated color bars in descending lum-
inance order, with white on the left
and black on the right, PAL Color
Burst with 4-field blanking sequence
per CCIR specifications and com-
posite sync blanking.

A $400 Audio Test Center |
for $48.00|

AUDIO AMP.
Low-gain input for tuners,

crystal phonos and all hi-out- MICROPHONE TESTER
put audio devices. 50 to 150 Q input, convertible
AUDIO PREAMP. to 600 0.

Hi- gain input for magnetic SCOPE PREAMPLIFIER

cartridges, mikes, tape heads

and all low leve! audio devices. scope.

Now you don't need a bench full of equip-

ment to test audio circuits., Here's all the rPIease send me a Model 140 Audio
instrumentation necessary for RF, IF, hi-gain, | Test Center @ $48.00 each. ppd.

low-gain and signal tracing work — all in

one palm-sized cabinet. It's the only audio | [J 1 enclose full payment (check or
money order). Add local sales tax l
where applicable.

system trouble shooter with all the features
found only in a combination of hlﬂ\er priced |
instruments. Compact (44" H, 77 W, 312" D),

lightweight (1 Kg.), portable, batfery-oper- | (1 Send me data on fuantity
discounts

ated instrument (6 penlite cells, suqlpllcd),
comes complete with probes. Will NOT over-
load or damage transistors. Gain 70 db with
volume level control. Noise better than —60 | Name
db.Freq.resp.== 3db 100-12KHz. Harmonic dis. = Na
tortion less than 3%. Power output 200 MW. |
Power supply 9VDC @ 50 MA. Inputs 100K Q, I
§0-150 Q.Outputs 8 0, 500 Q. 6 transistors,
1 thermistor. |

and you can carry it
in your hand.
ALL-SOLID-STATE

AUDIO TEST CENTER Model 140 [
TONE GENERATOR

1000 Hz.

SIGNAL TRACER
Diode detector. Probe inc.

LOW IMPEDANCE

70 db gain 500 © drives any oscillo-

Address

complete with probes. VeSS THAR

MODEL HB
HONEY BEE

40°C
HEAT RISE
FULL LOAD

State Zip

——— _—

announcing a new standard in mofor design ...

m—!?i urst uﬂnfy%g
{ 40"

Century General | city
Dealer Inquiries Invited BE-11

corporat'on | Money Back Guarantee

570 Seventh Avenue, New York, N.v. 10018 L_ _ _Money BackGuarantee ~_ J
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{ ¥ ALSO AVAILABLE AT 900 RPM, Write for specificotions,
1 a wamsE MFG. CORP., PRINCETON, INDIANA 47570 |

|
|
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|
|
|
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HYSTERESIS 3

SYNCHRONOUS MOTOR

%

Video Recording
Instrumentation
Data Handling
Tape Recording
Telemetering
Turntables

IMMEDIATE
DELIVERY ON STANDARD
MOTORS — SPECIALS

4 TO 6 WEEKS! |

INVERTED ROTOR DESIGN FOR REDUCED FLUTTER

TEMPERATURE RISE 40°C UNDER FULL LOAD

1800 RPM STARTING TORQUE 12 IN, OZ,

PULL IN; 11 IN, OZ,

DYNAMICALLY BALANCED ROTOR

REVERSIBLE, 115VAC, 40Hz

BALL BEARINGS, LIFETIME LUBRICATION i

STAINLESS STEEL SHAFT $/16°, 1 LENGTH {
(Other shafts avoiloble on wpeciol order)
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The staircase signal is keyed on
during a sclected line of the vertical
blanking interval (line 11-22 on
field 1, or line 324-335 on field 2)
and is particularly useful with a
Tektronix Type 520 PAL Vcctor-
scope to measure differential phase.
differential gain, and luminance
channel linearity (with Tektronix
video staircase differentiator part
=015-0075-00). The last step (at
white level) is double width for
viewing with and without subcarrier
to detect clipping in the white di-
rection. Normal PAL color burst is
provided on the stairstep and color
bar signals. The complex 4-field
burst blanking sequence during ver-
tical interval is provided and may
be switched off if desired.

e 108D B BB demew o

15 L ‘e

(122)

A 1-MHz reference signal which
is frequency “locked” to the 4.4336-
1875-MHz PAL subcarrier oscil-
lator is provided at the rear of the
instrument. The accuracy of the in-
ternal subcarrier oscillator may be
conveniently verified by comparing
the 1-MHz reference with known
frequencies, such as the Droitwich
200-kHz radio transmissions in
Europe.

Stereo Generator

A ncw solid-state stereo genera-
tor employing 1C’s is available now
from Moseley Associates, Inc.,
Santa Barbara, Calif. Although the
generator is compatible with most
direct FM c¢xciters, the SCG-3T has
been designed primarily for use with
their new Model PCL-303/C single
link stcreo STL announced earlier
this year.

ST

e

(123)

Requiring only 3%2" of standard
rack space, the SRG-3T has a peak
reading modulation meter, self-
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SPECIAL BULLETIN

NOW ... ADAPT ANY

COLOR CAMERA,
NEW OR OLD,

FOR USE WITH ANY

COLOR CABLE,
OLD OR NEW!

BIW offers you total engineering services . .. cables
. .. adapters . . . assemblies . . . connectors and
related p-oducts to make all cable systems com-
patible. A few examples:

Present Can be Adapter No.
Camera Cable Adapted to Camera CCU

(GE) PE 250/PE 350 TV-81N TV-82N 7171 7172
(Philips)

PC 60/PC 70 twincabie TV-33N TV-8IN 7166 7167
PC 70 singte cavte TV-81IN TV-82N 7173 7174
(RCA) TK 41 TVv-82N TV-81N 7175 7176
TK 42/TK 43 TV-81IN TV-82N 7229 7230
What’s more, BIW can supply any cable from stock
. .. for any broadcast camera . . . Color or Mono-
chrome . . . Domestic or Foreign. In addition, our
unique repair service assures immediate attention
to your problem . . ..repair, adaptation, reassembly,
or whatever. There is nothing else like it!

Write, wire or phone. Tell us your probiem.
Then, relax. We have technical assistance and
- inventory on both the East and West coasts.

Cable concepts grow at... Blw

Boston Insulated Wire & Cable Co.

65 Bay St., Boston, Mass. 02125/141 Nevada St.,
El Segundo, Calif. 90245/ 118 Shaw St., Hamilton, Ont.




contained power supply and fea-
tures excellent response, distortion
and separation characteristics.

Time Delay Module

An clectronic time delay module
developed by Universal Technology
Corp., 107 New Street, Pittston.
Penn., is a departure from the con-
ventional concept of time delay re-
lays. The new module, called the
Series T, completely scparates the
timing circuit from the relay.

With the new Series T module,
the circuit designer can often add
time delay to his circuitry without
adding the space required for relay.
In most cases, the time delay mod-
ule can be added without any modi-
fications to the chassis or printed
circuit layout. It can be wired into
the circuit just like a capacitor or
resistor. Because of its small size,
the module will fit into almost any
available space.

The Series T modules are all
solid-state devices encapsulated and
packaged in an epoxy case to give
the ultimate in reliability and oper-
ating life. In spite of their inherent
economy, the modules are compati-
ble with circuits having the most de-

TIME DELAY MODULE
7104 A

UNIVERSAL
' TECHNOLOGY
CORPR.

(124)
manding requirements on reliability

and ultimate life. They are designed
for use with most standard 12 or
24V DC relays drawing between 15
and 170 MA coil current.
Portable Boom Stand
(125)

A portable boom microphone
stand, designed for all studio appli-
cations and easy transportability “‘on
location,” is now available from
Atlas Sound, a division of Ameri-
can Trading and Production Corpo-
ration,

Porto-Boom Model BS-37 ex-
tends to a maximum of 18 feet, but
is collapsible to seven feet for easy
transportation by car. Maximum

height extension is nine feet, col-
lapsible to 5% feet. The Porto-
Boom can be “knocked down™ or
reassembled in just a few minutes
without tools. Atlas says all controls
are noisc-free, absolutely smooth in
action and balanced for finger-tip
control.

S |
—=f ;
|

-

——y
\T/Lr o

A unique feature of the Porto-
Boom Model BS-37 is a 2-position,
dual control microphone *“gunning
device,” which rotates the mike
through a 360 degree arc. This
“gunning device” has an internal

telescoping linkage which functions
continuously at any boom extension.

tape heads --
completely

"

samples and

Write, or use the

clean magnetic

send foc f ;reé‘ 3
literature. ——— ~

reader service number under this advertisement

¢ [t TEXWIPE COMPANY

HILLSDALE, NEW JERSEY 07642

l

® Cartridge
® Impedance
@ Sensitivity: ..

® Dimensions

AT
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® Frequency Response

New!! ub-900

UNI-DIRECTIONAL MICROPHONE
(with tone control)

\

=
0.
3
c
2
@
@
&

SPECIFICATIONS:

.~73db *2db/u bar
50 to 15000Hz +5db
50mm dia, 250 Length

* For further information please write to

PRIMO COMPANY LTD.

Head Office: 25-1, 6-chome, Mure, Mitakash: Toky
Cable "Primo Musashino Mitaka

Chicago Minois Office: AP T N 4 530 W Surt St
U S 312 47

Japan Tel 0422 43 3121
Telex 2822 326 PRIMO MU
Chicago Ithnois 6065

£14 Teler 25 4725 PRIMO MIS C SA
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A base guide handle is also stan-
dard equipment on the Porto-Boom.
This offers the operator a positive
means of moving the base on the
large, 4-inch ball-bearing rubber
casters.

All castings on the Porto-Boom
are carefully machined, aircraft
quality aluminum alloy. All tubular
sections are of aluminum, electro-
chemically processed in “Alumilite”
to prevent discoloration. The Porto-
Boom weighs 73 pounds, this in-
cludes the 22-pound removeable
counterweight.

Low-Light Camera

The STV-614 SEC television
camera, especially designed to re-
cord transient events at very low-
light levels, is available for commer-
cial, industrial, scientific, and med-
ical television applications.

Westinghouse says the SEC cam-
era is more sensitive and has faster
response (lower lag) than standard
vidicons. 1t also has wide dynamic
range, high signal-to-noise ratio, and
fast response at low-light levels.

Small in size and designed to be
extremely stable over long periods
of time, the SEC camera provides

MODEL CR-90
CARTRIDGE RACK

* Holds 90 Cortridges

¢ Attractive Walnut-Formica Finish

* Large Openings for Easy Cartridge
Removal

* Rugged Interlocking Construction

o Compact 22 x 28 x 4

o Net Price $35.

Broadcast Products Co., Ine.

3814 Everett St., Kensington, Md. 20795
(301) 933-3400

Check Item 54 on Tech Data Card
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essentially hands-off operation. The
automatic gain control permits op-
eration over light levels from 5 x
10 " footcandles to 5 x 10 * foot-
candles—a total dynamic range of
20.000 to 1—with no manual ad-
justments necessary.

The camera features automatic
light-level control, solid-state cir-
cuitry, field effect transistor, low
noise preamplifier, card file circuitry
mounting, low lag, low power con-
sumption, broad spectral sensitivity,
regulated power supplies, AFC pull-
in range of 45 hertz to 70 hertz
meeting American and European
standards, portable generator out-
puts, transistorized sweep failure
protection, and integrated circuit
binary sync generator.

The STV-614 provides 450 line
resolution (at a 525 line rate). Scan
linearity are better than 2 percent.
The camera is available with scan
rates of 525. 625, or 405. A num-
ber of options like special lens adap-
ters and rack-mounting control unit
are available at no extra cost.

Video Switching System
azn

The completed installation of a
network-type “lsolated Switching
System” is announced by Curt Thie-
lemann, Chief of Engineering Main-
tenance for Acme Film & Video-
tape Laboratories.

The system provides complete
and rapid switching ability at each
videotape recording machine, re-
mote locations, and in the control
room. It eliminates “patching” to
distribute the signals and increases
signal-to-noise ratio.

The entire system utilizes the

latest electronic switches, relays, and
integrated circuitry. It is a relay
cross-circuit switching system that
includes 360 four-double-contact-
relays. Each is capable of intercon-
necting each signal source to every
other one in the plant.

The system is similar to those
used by the major networks. It orig-
inated with Marconi and the BCC
in England—was developed further
at Canada’s CBC—improved even
more at NBC in this country. Thie-
lemann was formerly with CBC and
NBC where he familiarized himself
with this kind of a system.

According to Thielemann, the
new installation used 6500 feet of
color coax cable and 7200 fect of
audio cable . . . and will improve
the transmission of color signals in
Acme’s Videotape Laboratory. The
distribution amplifiers for audio and
video were redesigned for cven truer
reproduction of both sound and
color.

A unique feature of the system
is a “lock-out system” that gives the
laboratory a capability of providing
private viewing of audio alone . . .

video alone . .
of any signals.

. or special routing

Switching Matrix

Trompeter Electronics, Inc. an-
nounces VHF and UHF switching
matrices featuring a new stub cut-
off design. Complete compatibility
is maintained both in 50 ohm or 75
ohm configurations.

The built-in stub cutoff feature
provides relatively low VSWR of
1.05 at 100MHz and less than
1.5:1 at 3 GHz. Crosstalk of better
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GULD

THENEWS

ON THE
AIR IN

30

MINUTES

SMALLEST! LOWEST PRICED!
EKTACHROME PROCESSOR

Add the impact of vivid color to local news coverage. Shoot in eco-
nomical Super-8mm or 16mm Ektachrome. Develop 20 feet per
minute in the fully-automatic Houston E-16-8-30 processor. All
processing cycles are precisely timed and temperatures rigidly
controlled to assure perfect results. Simple, goof-proof operation.
Solutions never touch hands.Standard Kodak chemicals.About 8 ft.
long. Fits anywherz. Use in lighted room. Finest Houston quality.
Priced far lower than any comparable machine. Send for brochure.

)
HOUSTON PHOTO PRODUCTS, INC.
655 E. 20th St.
Yuma, Arizona 85364
Phone: (602) 782-3677

A Tradition of
Excellence since 1932

THE WORLD KNOWS OUR PRODUCT

PHOTO PRODUCTS, INC. J
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than —90db at 3GHz and isolation
better than —48db at 3GHz is real-
ized with power-handling capability
of up to 50 watts RF.

(128)

Additional design features include
switchable parallel output connec-
tors that permit on-site expansion
to any additional number of cross-
points without performance de-
gradation or reduced RF switching
capability.

Remote control of the switching
matrices can be performed by
lighted pushbutton panels, pre-pro-
grammed sources or automatic com-
puter outputs. Switch and matrix
configurations available range from
simple single-pole double-throw to
complex 20 X 20 versions.

Silicon Bridge

A 50 to 1,000 PIV, 3 phase sili-
con rectifier bridge carrying 30
amps at 100" case temperature is
the first in a new series designated
PBT and available from Electronic
Devices, Inc., Yonkers, New York.
Dimensions are 2" x 1¥%2” x 1, in-
cluding terminal, with size and rug-
ged construction making the PBT
suitable for motor controls, com-
puter power supplies, transistor cir-
cuitry and instrumentation.

’t

(129}
The PBT is the latest develop-
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ment in the EDI “Minibridge” se-
ries featuring the new beam-lead
“sandwich” construction. Replacing
discrete diodes, the “sandwich” is
mounted in an insulated metallic
case to provide maximum thermal
conductivity.

Stereo Console

Wilkinson Electronics, Inc., an-
nounces the introduction of a new
solid-state console Model TACS-3
for stereo or dual channe! operation.
It features two high level inputs and
four low level inputs to provide
three stereo channels or six mono
channels and incorporates high
quality attenuators as faders, and
each fader has a cue position. Wil-
kinson says less than Y2% distor-
tion is introduced at +8 dbm from
20 Hz to 20 KHz with frequency
response of =1 db from 20 Hz to
15 KHz.

(130)

All channels can be switched to
output A, output B, output A and
B and off. The unit is 18" wide,
124" deep and 9%4” high and
weighs approximately 20 lbs. Thus
it can be used as a portable console
for remote work or as a main con-
sole for automated stations. It also
can be used for a production con-
sole since two programs can be pro-
duced simultaneously. A
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THE
DELTA
TRIO

for optimum
monitoring

of your
antenna
system

A With this “Delta Trio”, you can either “spot check’, or con-
tinuously monitor actual “on-the-air” operating impedance of
transmission lines, networks and antenna systems accurately to
maintain a ‘“‘clean signal” at peak operating efficiency.

A If you're operating with a directional antenna, there’s real value
in being able to keep the radiating system in close adjustment at
all times . . . continuously verify common point impedance to
insure full power output . . . plus locating and correcting any
antenna problems—fast!

/\ Complete details and application data are available without
obligation—just write or call Robert Foley—(703) 751-3133.

DELTA ELECTRONICS

Exclusive Export Distributor
3 ROCKE INTERNATIONAL CORPORATION
Alexandria, Virginia 22304 U.S.A. 13 East 40th St., New York, N.Y. 10016 U.S.A.
(708) 751-3133 Cable: “ARLAB"

Circle Item 56 on Tech Data Card

Delta Model OIB-1 Oper-
ating Impedance Bridge
measures ‘in circuit” im-
pedance of networks, trans-
mission lines and antennas
while operating at full or
reduced power. Accuracy
+5% =+ 1 Ohm. Power Rat-
ing: S5kw with VSWR of 3:1.

Delta Model CPB-1 Com-
mon Point Bridge measures
common point resistance to
+ 2% = 1 Ohm, and reac-
tance to = 5% =+ 1 Ohm
operating at full power.

Delta Model RG-1 Receiver
/Generator, a combination
signal generator with high
output power, and receiver
with excellent shielding and
metering for use with Model
OlIB-1 or any other imped-
ance bridge.

4206 Wheeler Avenue

95



DISCOVER ~ SUPERIOR
ALL SOLID STATE

AM FREQUENCY MONITOR [JITiNi
%m.mc’iq FROM WILKINSON!

81. ACHESON COLLOIDS CO.
—A 12-page brochure de-
scribes the company’s full line
of Emralon dry-film lubri-
cants. The brochure is fully
illustrated and includes speci-
fications of the full product

Triac Control ed Crvstal Oven line plus application Sugges-

Instantaneous Opetation — No Warm-up Time

Requires only 5 1/4 inches of Rack Space tions.

I. C. Regulated Solid State Power Supply MODEL TAMF-1A 82. ALLIED RADIO—General
* Self Testing from Front Panel catalog No. 280, “Electronics

For complete detairs write. for Everyone” is now avail-

able on request from the com-

\V \/ H&KH Om 1937 MacDADE BLVD. pany. Thch53]6-page'cata19g
presents the latest in major
S WOODLYN, PA. 19034 brands of high fidelity compo-

ELECTRONICS INC. nents and tape recorders, plus

PHONE (215) 874-5236 874-5237 a multitude of TV, stereo
Citcle Item 57 on Tech Data Card eqUIPment, and “electropfs
products.

83. AMPEX CORP.—Specifica-
tions and uses of the Ampex
CC-327 closed circuit studio

DISCOVER ~ SUPERIOR
television camera arc de-
ALL SOLID STATE scribed in a brochure, avail-
able from Ampex Corp. Also,

a guide to pre-recorded video
AM MODULATION MONITOR [JSAn s
been made available.

84. B and K INSTRUMENTS,

Yatarall FROM WILKINSON' INC.—The new B and K
? u Model 123 Graphic Spectrum
i - ——— o Shaper is presented in an 8-

page bulletin just released.

85. BOSTON INSULATED
WIRE—A new brochure de-
scribes Silicone High Voltage
cables, including all variations
on cores, shields and jackets.

FCC Type Accepted 86. CBS LABS—A 4-page bro-

Wideband 500 KHz to 26.1 MHz MODEL TAMM-1A chure t.e]]s about the A}Jdimax
Uses Latest IC Innovations I11 solid-state automatic level
New as Tomarrow . .. Reliable as Forever control. Also, Model 600 wide

For complete details write: range program monitor is fea-
. tured. Specifications are given

for both items.

87. COHU—Seven major acces-
U WOODLYN, PA. 19094 sories for broadcast television

E ! are covered in a five-unit se-
ELECTRONICS, INC. .00 010 6745236 8745237 fes of teafiaical dafa) Sheets

(2610 Series). Specifications

AMPLITART WAESLATIE BONITI 1S

1937 MacDADE BLVD.

Circle Item 58 on Tech Data Card
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and photos are included for
the black burst generator, dot-
bar gencrator, color bar gen-
crator and color bar encoder,
chroma detector, drive gener-
ator and colorlock.
DAVEN—Precision R.F. at-
tenuators and special devices
are the subject of a 16-page
catalog just released. The cat-
alog describes and illustrates
devices that operate over the
frequency range to 500 MHz
and higher. R.F. attenuators
covered include: rotary; mini-
ature rotary (single, dual);
multi-dial assemblies; preci-
sion coaxial multi-dial rotary,
fixed pad; remote program-
mable; high impedance step.
electronic attenuator and
switch.

DICKSON ELECTRONICS
CORP.—A new and revised
product literature binder in-
sert covers chip zener diodes
and assemblies, Z Series solid
tantalum capacitors, and
Dickson reference amplifier.
ELCO—A wide range of low-
cost rack-and-panel connec-
tors are described in a 28-
page booklet. An illustrated
connector index, which shows
basic characteristics of each
connector, permits immediate
identification of the connector
best suited for the application.
ENDEVCO L ABS—Operat-
ing characteristics and capa-
bilities of a new broad line of
Pixie Transducers, designed
for low-cost physical measure-
ments, are described in a 4-
page brochure and application
notes.

HIPOTRONICS INC.—A 4-
page, 2-color brochure is now
available which explains the
use of the series resonant prin-
cipal in AC dielectric testing.
The brochure stresses the in-
herent safety and simplicity of
operation and details the
manner in which the disad-
vantages of typical regulator/
transformers, especially the
high power demands, are
overcome by means of a vari-
able inductor design which is
a complete design departure
from conventional equipment.
INTEGRATED CIRCUIT
ELECTRONICS, INC.—The
company announces a new

November, 1968

catalog describing the compre-
hensive line of numerical dis-
plays, counters, memories,
tubes and accessories. The 6-
page brochure provides com-
plete specifications, line draw-
ings and complete ordering in-
formation and pricing.

94. I-TEL. INC.—The company’s
R and D Division has de-
veloped new products which
are described in a 4-page cata-
log, No. 1929-22. Three new
basic groups of products are

95.

introduced: “New Filters,”
“Ferrimagnetic Components”
and “Microwave Compo-
nents.”

IT&RT—To assist in the selec-
tion of coaxial cables and
CATV cables for specific
electronic applications. a new
catalog has been announced
by the Wire and Cable Divi-
sion of ITT. The 16-page cata-
log details the design consider-
ations. conductor selection,
and properties of dielectric in-

ANNOUNCING!

The first rf contactor ahle to cope
with the “3'R’s” of power switching.

The MULTRONICS MODEL 160
Double Pole, Double Throw Contactor
offers features never available before.

1/ NO RECOIL . . . unique Multronics-
designed BREECH-LOCK mechanism
uses a powerful 20 pound spring to
absorb and prevent recoil . .. to prevent
burned contacts due to poor seating.

2/ RELIABLE ... built for military use,
the Model 160 features two heavy-duty,
limit-switch protected solenoids . . .
shake-proof and self-locking hardware

. with the ability to function anywhere
between 190 and 240 volts (100 and 130
volts in the 117 volt version).

3/ RUGGED ... no ceramics or micalex
in the Model 160. Multronics uses spec-
ially-treated Melamine because it is
stronger and far more resistant to
breaking. The Model 160 is heavier,
sturdier, and can handle higher volt-
ages and currents.

So, who is Multronics to have designed “‘a better mousetrap”? A smali
but well-thought-of manufacturing engineering firm in suburban Wash-

ington, D.C.,

low-frequency NORD antenna,

that specializes in military, commercial and amateur
communications equipments and components.
it may mean more to you to know that

Best known for the

Multronics components are vital to several hundred radio and television

stations across the country.

For details on rf contactors, contact James F. Pinkham, Manager of

Advance Development and Planning.

MULTRONICS, INC.

5712 FREDERICK AVENUE, ROCKVILLE, MARYLAND 20852
Telephone: Area Code 301, 427-4666

Circle Item 59 on Tech Data Card
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sulating materials. An RG/U
table illustrates all the cable
constructions and gives used
military and governmental
wire specifications.
INTERNATIONAL IN-
STRUMENTS—New control
products literature has been
revised, updated and repack-
aged on electronic control
meters, eclectronic pyrometer/
controllers, and their associ-
ated power supplies, signal-
output modules, and accessor-
ies. Comprising seven individ-
ual bulletins in all, the new
literature can be obtained
complete in file folder Bulletin
403, 20 pages. Each bulletin
is complete, containing oper-
ating principles, specifications,
application data and dimen-
sion drawings on the products
covered.

INTEGRATED CIRCUIT
ELECTRONICS, INC.—A
new data sheet completely de-
scribes the company’s Module,
Model CS-100. CS-100 fea-
tures include; interchangeabil-

98.
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ity, compact arrays, high speed
and reliability with TTL mo-
nolithic integrated circuits and
high output drive which sinks
a full 16 MA.

JONARD INDUSTRIES—
Catalog 200A, 24 pages, has
been printed. Included are:
over 500 various spring ad-
justers, gauges, burnishers and
miscellaneous precision hand
tools, essential for telephone,
relays, central office equip-
ment, precision instruments
and business machines. Illus-
trations, detailed drawings
with dimensions and specifi-
cations are provided.

JULIE RESEARCH LABS,
INC.—Modern DC techniques
and instrumentation for pro-
duction, test and calibration,
including manual and auto-
mated operation are covered
in detail in the latest catalog
from Julie. The 16-page bro-
chure features detailed descrip-
tions and specifications of a
wide range of instruments, sys-
tems and components utilizing

BP-22B SALESMAN'S
PORTABLE PLAYBACK

Make your sales presenta-
tions more impressive. Dem-
onstrate your programming
and production skills on AC
or battery power, instantly.
Housed in slim style attache
case. Makes selling easy.
$189.50

YAPARTA

ELECTRONIC CORPORATION

A DIVISION OF COMPUTER EQUIPMENT CORPORATION
5851 FLORIN-PERKINS ROAD BACRAMENTO,

CALIFORNIA as8ea (9168} 383-85353

Circle Item 60 on Tech Data Card

NEW. . .1ype 19 Precision Antenna
3 3 Monitoring System
L KXY}

e +0.1 Degree Resolution
¢ Up to 12 Towers

o == - -mm .

1 . o For DA-1, DA-2 or DA-3

n:!@ ¢ Mercury-Wetted Relays
_ . P e For further information,

Al eeaQ & contact:

98

932 Philadelphia Ave. o Silver Spring, Md. 20910
Phone: (301) 589-3125

Circle Item 61 on Tech Data Card

POTOMAC INSTRUMENTS, inc.—

100.

101.

102.

103.

104.

105.

Julie’s Ratiometric techniques,
a unique ratio concept for
measuring and controlling DC
resistance, voltage, current and
ratio with accuracies of the
order of a few parts-per-mil-
lion.

KURMAN INSTRUMENTS
—A new comprehensive illus-
trated catalog of relays is now
offered by the company. The
28-page catalog includes all
the in-stock and standard re-
lays available from its exten-
sive general purpose, sensitive
and military lines. Styles,
tables and dimensional draw-
ings are included.
METROPOLITAN SUPPLY
CO.—An extensive electronic
tube purchasing directory has
been published by the com-
pany.

NATIONAL SEMICON-
DUCTOR CORP.—Now
available from National Semi-
conductor is an application
note on the MM420/MM520,
a 256 bit serial character gen-
erator. Operation and general
applications are described.
OHMITE MFG. CO.—Cata-
log 750 was recently released
which describes unique fea-
tures of Ohmite SSA solid-
state relays, such as inherent
contact isolation and universal
operating voltage range. Also
included are electrical and me-
chanical specifications.
POWER/MATE CORP.—A
new 16-page, 2-color General
Catalog describes the com-
pany’s broad line of regulated
power supply modules. Listed
are specifications of thousands
of models with outputs from
0 to 400 volts, SOMA to 25
amperes. The back pages pre-
sent mechanical data, connec-
tions, output impedance, op-
tions, accessories and a com-
plete price listing.

ROME CABLE—The selec-
tion, installation and mainte-
nance of electrical mining
cables is the topic of a new
manual, Rome Mining Cables,
published by Rome Cable. The
publication is designed to aid
engineers involved in specify-
ing and purchasing electrical
mining cable. Containing 98
pages, the heavily illustrated
manual describes a wide vari-

BROADCAST ENGINEERING



TAPECASTER

Model 700-P

Solid state playback unit

Broadcaster net price $300.

For information write
Box 662 ¢ Rockville, Maryland 20851
or call 301-942-6666

TARPECASTER

Circle ttem 30 on Tech Data Card

STEREO STUDIO IN
AN ATTACHE CASE

A Six Channel Portable Mixer to Help
You Get the Show on the Road

Now . . . a mixer for professional use
that weighs only 25 pounds—in a
case measuring 18" x 12%" x 5%"!
Can be carried anywhere. Great for
“remotes’’. An excellent standby sys-
tem. Low price but no sacrifice in
quality. Ideal for colleges.

GATELY ELECTRONICS

57 WEST HILLCREST AVENUE
HAVERTOWN, PENNA. 19083
AREA COOE 215 -« HI 6-1415

...have you checked Gately lately ?

Circle Item 62 on Tech Data Card
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ety of electrical mining cable
and discusses their installation.
More than 50 charts, diagrams
and specifications make the
publication an important re-
ference source.

SIMPSON ELECTRIC CO.—
A new line of precision in-
dustrial instruments is shown
in their recently released 12-
page illustrated catalog.
Quoted are prices and specifi-
cations of Simpson’s new
solid-state digital equipment,
including a VOM, and a new
electronic counter.

SAN FERNANDO ELEC-
TRIC MFG. CO.—Operating
characteristics of West-Cap
Polycarbonate Capacitors for
application in Precision RC
Circuits, High Q Tuned Cir-
cuits, A.C. Circuitry or Ca-
pacitance Standards arc de-
tailed in a 12-page brochure.
Features highlighted are: op-
erating temperature, low di-
electric absorption, low tem-
perature cocfficient over wide
temperature range, excellent
capacitance stability over wide
frequency range. Also in-
cluded are three charts show-
ing capacitance change, insu-
lation resistance and dissipa-
tion factor versus temperature.

SCAMINSTRUMENT
CORP.—A new bulletin de-
scribes accessories for the
Panagard continuous temper-
ature monitor. The 6-page
fold-out brochure contains
drawings and specifications of
resistance temperature detec-
tors (RTD) used as sensors for
Panagard devices. The booklet
details mounting equipment
and diagrams typical industrial
and commercial installations.

SEALECTRO CORP.—Tech-
nical data and applications in-
formation on Sealectro’s sub-
miniature ConheXR, and Mi-
croheXR R.F. connectors are
contained in a new 12-page
product handbook. Also in-
cluded are information on
Press-Fit? Teflon-insulated
terminals and circuit hard-
ware, Sealectroboard™ and
Sealectroswitch™ program-
ming boards and switches and
Sealectrocard™ state-of -the-
art card readers.

d

for the Broadcast
Industry. ..

REMOTE CONTROL
MIKE REELS

Specially designed reels. Remote
control by drum, push button or
station relay. 115 volt reversible
chain driven motor. 2 to 8
conductor slip rings available.
150’ cable capacity.

POWER CABLE

ILE.R.'s

level wind
Port-O-Reels
protect and
prevent mike
or extension
cord break-
downs. Up to
400’ cable
capacity.

Write for Specification Data on the
most complete line of Remote
Control Reels and Port-O-Reels.

INDUSTRIAL
ELEGTRIG

INDUSTRIAL INEUBPHBAIEH
REELS 1503 CHICAGO ST.
OMARA, KEBRASKA 68102

Circle Item 63 on Tech Data Card
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JAMIESON
COLOR PROCESSORS |

A New Low Price
A New Smaller Model

MARK IV 30 FPM $11,565
MARK VI 12 FPM $7,970

Both models incorporate the proven, patented tube-tank design
featuring self-regulating chemical balance, high turbulation,
fine temperature control and a gentle, reliable film transport.

It adds up to high quality, low cost and ease of operation.

WRITE FOR SPECIFICATIONS
and a copy of ‘““Chemical Costs in Color Processing”,

It will help you choose the right size machine. ..

JAMIESON FILM COMPANY
3325 BRYAN ST * DALLAS, TEXAS 75204

Circle Item 64 on Tech Data Card

ANNOUNCING PUBLICATION
OF THE WORLD'S FINEST
MIICROPHONE CATALOG.
|11/

e

\\\\

neumann
transisior
condenser
mlcmnnnnes

What makes it the world’s finest?
Not simply its handsome design, lav-
\ ishillustrations, and color reproduction—
although they're all uniquely attractive.

// / / | ‘ \ (The price is attractive, too. This cata-
log is yours free.)

What makes our catalog exceptional is its contents—a detailed descrip-

tion of every Neumann microphone and accessory—all of them unchal-

lenged as the finestinthe world. ~—=———=——=—=——=—=——=———Z—=——n
Featured, of course, are the new GOTHAI\G/I

Neumann FET microphones that AUOIO CORFPORATION

provide you with all the benefits of 2 Conada: ) Miar Electronics Ltd

advanced solid state electronics. end free 32-page catalog describing complete

=0

Including much lower cost. ine of Neumann microphones and accessories.

|
)
|
|
|
|
These are the same micro- I
|
|
I,
|
|

phones that are now being used by
virtually every one of the world’s | company
major sound and recording, film,
and broadcast studios. Address
So, send for your catalog. The
best things in life are free. e e e A

Circle Item 45 on Tech Data Card
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SODECO—-Bulletin No. 371
contains complete technical
information on the Sodeco line
of printing impulse counters.
Complete specifications, mod-
el designations, readout and
drum options. and basic ele-
ment availability are provided.
SPRAGUE ELECTRIC CO.
A revised, comprehensive en-
gineering bulletin on submin-
iature Vitamin Q% and stabil-
ized wax metal-clad paper ca-
pacitors is now available.
Engineering Bulletin No.
2110C includes in its 24
pages, complete standard rat-
ings, performance characteris-
tics and size information. In
addition, a double-spread
monogram for determining
AC ratings is included.
TELEMATION INC.—A
new brochure describes fea-
tures of the new TeleMation
TMC-2100 vidicon camera. A
separate sheet details specifi-
cations.

TPI—The method of use and
specifications for the three
TPI Converters of TPI are de-
scribed in a new brochure now
available.

TENOR CO., INC.—An-
nouncement has been made of
a 6-page bulletin on a new
economical stepping drum pro-
grammer, designed to meet the
requirements of original equip-
manufacturers and system
builders. The bulletin, on the
new Model 250, explains how
an OEM or system builder can
purchase the basic stepping
drum system and specify with
it the types of switches, drives,
and other accessories neces-
sary to tailor the programmer
to a particular application.
3-M CO.—A complete how-
to-do-it guide for television
videotape production is now
available to audio-visual direc-
tors and educators from 3M.
The 42-page, illustrated book
called the Producers Manual
is being offered by the Mag-
netic Products division. The
book takes the rcader through
each step from the planning
of the television facility itself
to the handling of the finished
tape. A complete glossary of
terms used in television video-
tape production is included.

BROADCAST ENGINEERING



B I oy seue
e e [ ACCURMTELY MONTORS
YOUR PROGRAM PEAKS

You can believe your meter—no matter what

your program mztter is—with Belar's state-of-
the-art metering. 1 gives you a true peak modu-
lation meter which responds accurately even to
short duration >-ogram peaks. The built-in
modulation cali>-ator combined with the true
peak reading metar assures accurate modula-
tion monitoring.

[T e

FM MONITOR

MONITOR

DIGILOGIC

The solid-stete Eelar add-on monitor system
starts with the FMM-1 for monaural. Add FMS-1
for stereo and t12 SCM-1 for SCA. These add-
ons complete all your monitoring needs.

- BELAR ELECTRONICS

| LABORATORY, INC.
DELAWARE AND MONTROSE AVES.,
UPPER DARBY, PA. 19084 « BOX 83

Circle Item 66 on Tech Data Card Circle Ifem 67 on Tech Data Card
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Discover how digital computer
techniques have revolutionized
television broadcast equipment.

From:
$ SARKES TARZIAN SYSTEMS
Bloomington, Indiana




SPOTMASTER
Y Tape

Cartridge

o

lndustry 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); $40.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $12.90.

Write or wire for complete details.

m

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

THE MODEL 7026
WIRELESS MICROPHONE
RECEIVER

The heart of any wireless microphone system is
the receiver. The Model 7026 Receiver is the
latest addition to the Comrex Wireless Micro-
phone line. In this receiver are included all of
the items which we feel a wireless microphone
receiver should have. It contains the most ad-
vanced electronic circuitry available, MOS FET
RF amplifiers and mixers, J FET oscillator, a com-
puter designed crystal filter, IC-IF amplifiers and
a third order discriminator low pass output filter
for noise reduction. The operational features which
we have added are unique and exclusive with the
Comrex 7026. They are: a built in battery tester,
a modulation level indicator, a signal strength in-
dicator, a receiver senslhvnéy indicator and very
specially . . . a built in RF POWER METER to
measure the RF output power from the transmit-
ter. These features will permit the operator to
reassure himself about the transmitter power out-
put and the receiver sensititity in the field. No
longer will he have to wonder whether the equip-
ment s operating properly,

ZICOMREX

West Concord, Massachusetts 01781
369.6485

P. O. Box 51
Area Code 617
Circle Item 68 on Tech Data Card
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Industry
Calendar

Nov. 10-15. Society of Motion Pic-
ture and Television Engineers will
hold their 104th technical confer-
ence at the I'Enfant Plaza Com-
munications Center in Washington,
D.C.

Nov. 11-15. The lllinois Institute of
Technology and the IIT Research
Institute will sponsor the 14th an-
nual Holm seminar. It will deal with
electrical contact phenomena and
will be held in the Sherman House
in Chicago.

Nov. 19. Deadline for filing replies
on the FCC's proposed rulemaking
that would permit stations licensed
in the community antenna relay ser-
vice to transmit program material
originated by CATV systems.

Nov. 19-22. The 44th annual con-
vention of the National Association
of Educational Broadcasters. Will
feature ghetto coverage and chair-
man of the Corporation for Public
Broadcasting. Will be held in the
Sheraton-Park Hotel in Washington,
D.C.

Nov. 19-23. National convention of
the Radio and Television News
Directors Association will be held in
the Beverly-Hilton in Beverly Hills,
Calif.

Nov. 22. Kansas Association of
Radio Broadcasters autumn man-
agers seminar at the Ramada Inn
in Manhattan, Kansas.

Dec. 9. Latest deadline for filing of
comments on the FCC’s proposed
rulemaking on television programs
produced by non-network suppliers
and not made available to certain
television stations.

Dec. 16. The oral argument before
the FCC concerning its proposed
rulemaking to prohibit networks
from owning or controlling more
than 50 per cent of their non-news
prime-time programming and to
limit their taking part in syndica-
tion activities.

Jan. 16-18. The Florida CATV As-
sociation will meet at Marco Island.
Jan. 17. The Cable Television As-
sociation of New England will meet
at the New Hampshire Highway
Hotel in Concord, N.H.

Jan. 24-25. The Georgia Cable
Television Association will hold its
first annual convention in Macon,
Ga.
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Professional Services

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado B8lvd.

Phone: [Area Code 303) 333-5562

DENVER, COLORADO 80206

Member AFCCE
TWX 910.931-0514

JAMES C. McNARY
Consulting Engineer

National Press Bldg.
Washington 4, D.C.
Telephone District 7-1205

Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone 876-2810
Cambridge, Mass. 02138

JOHN H. MULLANEY
and ASSOCIATES
Suite 71,

1150 Connecticut Ave.. N.W.
Washington, D, C. 20036
Phone 202.223-]1180

Member AFCCE

CRYSTAL AND MONITOR SERVICE:
Crystal service with us is usually a matter
of hours, not weeks' Repair or replace-
ment of oven type broadcast crystals at
reasonable prices, most all makes. Also re-
pair or frequency change of AM fre-
quency monitors and H-P FM monitors—
inquire. Many years experience Call or
write: Eidson Electronic Co. Box 96,
Temple, Texas, Phone (817) 773-3901.

11-68-tf
ROSNER TELEVISION
SYSTEMS
ENGINEERS CONTRACTORS
120 E. 56 St. 29 South Mali
New York Plainview
N. Y. 10022 N. Y. 11803

AMPEX HEAD ASSEMBLY

Relapping and replacement head ser-
vice for all AMPEX professional stu-
dio model recorders. Our precision
relapping extends head life for max-
imum use. Brand new shelf stock re-
placement heads of our manufacturer
available when relapping not advis-
able, Prices include thorough assem-
bly cleaning, optical and electrical in-
spection and complete testing on Am-
pex equipment. Monaural assembly re-
lapping . . . $35.00 complete. Monaural
assembly replacements . $119.50
complete. “Loaner” assemblies avail-
able, For more data, contact LIPPS,
INC., 1630 Euclid St., Santa Monica,
Calif. 90404 (213) EX 3-0449.

FRANK A. ZOELLER

TELEVISION SYSTEMS
CONSULTANT

20 Years Experience

Box 364 ¢ San Carlos, Cal. 94070
{415) 593-175]

GUARANTEED FIRST PHONE, 4-6
weeks, Broadcast Engineering Academy,
3700 Lemay Ferry. St. Louis, Mo. 63125.
314/892-1155, 5-68-tf

Classified

Ml N I N T B S e e

Adbvertising rates in the Classified
Section are fifteen cents per word.
Minimum charge is $2.00. Blind
box number is SO cents extra.

RECORDING EQUIPMENT

Ampex, Scully Neumann, Akd, Altec, Lange-
vin, Fairchild. Universal Audio Custom —
Complete stock of new and used equipment
—What are your needs? We can supply it.

UNIVERSAL AUDIO SALES CORP.

2541 NICOLLET AVE.
MINNEAPOLIS, MINN. 55404 (612) B27-5443

Help Wanted

RADIO AND TV Engineering openings
with stations in every state East of the
Mississippi. We want applicants who are
under 35 years of age, who are willing to
relocate for more money and greater op-
portunity. Openings exist for Chief En-
gineers with electrical engineering de-
grees, studio and transmitter maintenance
engineers, video tape technicians and
CATV chief technicians. Send resume in
confidence to Nationwide Broadcast Per-
sonnel Consultants, 645 N, Michigan Ave-
nue, Chicago. Illinois 60611. No fee to
applicant, 11-68-tf

Experienced Television Engineers wanted
for expanding mid-west station origin-
ating Big 10 Sports. Opportunity to ad-
vance to supervisory post, FCC first
phone license required, $500.00 up de-
pending on experience with VT, color,
microwave, and transmitter maintenance.
Send resume to: Broadcast Engineering,
Dept. 223 1014 Wyandotte St.,, Kansas
City, Mo, 64105. 11-68-1t

TAPE CARTRIDGE SERVICE
Completely recondition your old tape
cartridges, all sizes of new tape cart-
ridges in stock available for immediate
shipment, Will supply complete price
list on request.

M.S.l. CARTRIDGE SERVICE

279 W. Main Street
Amsterdam. N

. Y. 12010
Phone (Area Code 518) 843.2242

1) TELEVISION CAMERA
EQUIPMENT

REGIONAL SALES MGRS (2)
Video & Audio Equipment

Manage direct sales engineers
and supervise Dealer/Rep organi-
zations for full Product Lines of

Division within assigned territory.

orelco®

BROADCAST SYSTEMS

Continued expansion has created several outstanding
positions for Broadcast Equipment Personnel.

PRODUCT LINE MANAGERS (2)

Profit & Loss responsibility for Product Line. Initiate and justify additions,
modifications and deletions within Product Line. Establish levels of Quality,
Quantity, Price, Service and Parts. Comparable Product experience required.

For confidential consideration, mail resume indicating current salary to:

MARTIN G. WOLFERT
Director, Management Development & Executive Staffing

1) AUDIO
EQUIPMENT

APPLICATION ENGINEER
TV & Audio Systems

Responsibility for component se-
lection & systems engineering
on Broadcast Studios, Mobile
Yans & Closed Circuit Industria)
& Educational Projects. BSEE
plus comparable experience re-
quired.

NORTH AMERICAN

PHILIPS COMPANY, Inc.
100 E. 42 St., New York, N.Y. 10017
An equal opportunity employer

November, 1968
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HELP WANTED (Cont.)

Needed Immediately—Broadcast Techni-
cians with television camera operating
experience, for studio and remote camera
operations. Permanent Civil Service posi-
tion and excellent fringe benefits. Send
complete resume or contact Mr. John
Hollenbeck. Civilian Personnel Office,
Redstone Arsenal, Alabama 35809, phone
Area Code 205. Extension 876-5798, Fed-
eral Civil Service Procedures apply, An
Equal Opportunity Employer 11-68-2t

Transmitter-Studio Engineer needed with
good maintenance background in both
color and black and white operations.
Some switching required. Good oppor-
tunity for advancement in near future.
Salary based on experience and ability
with overtime should gross 10K per year,
G E. Transmitter, RCA Color Film. GE.
Live color. Contact Chief Engineer KLYD-
TV Bakersfield, Calif. Permanent posigéon,

11-68-1t

Wanted: Engineer. 1st class with two way
radio experience. minimum two vears,
studio and transmitter maintenance ex-
perience, no DJ's, The man we want must
be neat appearing public relations
oriented, efficient. sober and dependable!!
Central California, Coastal area. Broadcast
oriented Communications Co. Send re-
sume, references salary requirements to
Service Manager, Broadcast Engineering.
Dept. 224, 1014 Wyandotte, Kansas City,
Mo. 64105. 11-68-1t

Senior Applications Engineer

With thorough knowledge of video
distribution and switching equip-
ment and experience in closed-
circuit TV system layout. Broad-
casting and CATV system experi-
ence also desirable. See us at
Booth 49-—NAEB convention.
Washington, D. C.—or send your
resume to: R. L. Paullus, Vice-
President Marketing, DYNAIR
ELECTRONICS. INC., 6360 Fed-
eral Blvd., San Diego, California
92114.

Employment Wanted

Supervisor mountain top TV, FM plant
wishes to get off mountain. Have ten
years TV FM broadcast transmitter ex-
erience. Married, 4 children will re-
ocate a reasonable distance. Want Super-
visor or asst. chief position. Broadcast En-
gineering., Dept. 225, 1014 Wyandotte.
Kansas City, Mo. 64105 11-68-1t

Equipment for Sale

EQUIPMENT FOR SALE

Scully tape recorders as low as $13.55
weekly. Three Spotmasters, one record
/playback, and two playbacks, all
three, $38.25 monthly, Multiple units,
Spot Five, $47.25 monthly, Two QRK
or Russco deluxe turntables, $10.80
monthly. Lower payments with trade.
Write for list, Purchase your cart-
ridges from us, we ship freight pre-
paid. Audiovox. Box 7067-55, Miami,
Florida 33155, 4-68-tf

CARTRIDGE TAPE EQUIPMENT
Completely reconditioned and guaran-
teed. Spotmaster Model 500 Record/Play-
backs, $350.00, Model 505 Playbacks
$250.00. 30-day moneyback guarantee on
all equipment.

BROADCAST PRODUCTS COMPANY, Inc.
3814 Everett St Kensington, Maryland
(301) 933-3400 20795 3-67-tf
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Everything in used broadcast equipment,
Write for complete listings, Broadcast
Equipment and Supply Co., Box 3141,
Bristol, Tennessee. 11-64-tf

“AUDIO EQUIPMENT'—Whatever your
needs, check us first, New and used.
Ampex Altec, AKG, EV, Fairchild, Neu-
mann, Langevm RekOKut Uher Vik-
ing. Send for equipment.” Audio Dis-
tributors, Inc., 2342 S. Division Ave,
Grand Rapids, Michigan 49507. 6-66-tf

Audio Equipment bought, sold, traded.
Ampex. Fairchild, Crown, McIntosh, Vik-
ing. F. T. C. Brewer Company, Town &
Country Plaza, Pensacola, Florida, 3-64-tf

CO-AX1AL CABLE Heliax, Styroflex,
Spiroline, etc. Also rigid and RG types
in stock. New material. Write for list.
Sierra-Western Electric Co.. Willow and
24th Streets, Oakland, Calif. Phone 415
832-3537 5-66-tf

ADC Jack Panels and Patch Cords, Audio
and video new and used. Repeat coils
500-500 OHM flat to 20 KC $4.00. Write
for free catalog._Gulf Electro Sales, Inc
6325 Beverly Hill, Houston, Texas 776027.

11-68-tf

Magnacord PT6 in portable carrying
cases. has new heads. Doc's Radio Com-
munication Service, 723 Horton St
Marion. Ind, 46952 11-68-1t

Single Edge Razor Blades for tape editing.
Send S ASE. Lake Electronics. Box
43085, Cleveland. Ohio 44143. 11-68-1t

FOR SALE—RCA 250 watt transmitter.
Inquire WIN.B.Z. Inc., P. O, Box 211,
Saranac Lake, New York 12983 11-68- 1t

Equipment Wanted

WANTED: 4 Elements VEE F.M.
Antenna at 89.3 Mc., to handle 5
KW, without defrosted, JAM-
PRO or ANDREW, — Write to
“SONOMUSICA"”, Box 347, Mara-
caibo, Venezuela.

We need used, 250, 500, 1 KW & 10 KW
AM and FM transmitters. No junk, Guar-
antee Radio Supply Corp. 1314 Iturbide
St.. Laredo. Texas 78040. 3-66-tf

Employment

Job 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-
perienced 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 Broadcagtsers

11-66-tf

THE GRASS VALLEY GROUP

Is forming a SALES organlzation.

Broadcast Television Engineers

are needed for oll areos.

Sales experience helpful but not essential.

GRAVCO SALES, INC.
6311 Yucca St.,

Los Angeles, California
Call or Write:

(213) 462-6618

Engineering position available to work
with PC-70's, VR-2000's and TK-27's in
outstanding metropolitan VHF operation.
First Class license required. Write Dept.
218, Broadcast Engineering, 1014 Wyan-
dotte St. Kansas City, Mo., 64105, 9-68-tf

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. I. Bill approved. Credit for pre-
vious training and experience allowed.
Free Catalog, Write: Dept. E-2, Grantham
School of Electronies, 1505 N. Western
Ave., Hollywood, California. 90027, 6-67-tf

First phone through tape recorded lessons
at home then one week personal instruc-
tion in Minneapolis, Atlanta, Washington,
Detroit, Denver, Seattle, or Los Angeles.
Sixteen years FCC license teaching ex-
perience. Proven results. 95% passing.
Bob Johnson Radio License Preparation.
1060D Duncan, Manhattan Beach, Calif,
90266. Telephone 379-4461. 4-68-tf

Coming
Special
Issues:

December,
Annual Index
and
Remote Articles

January,
Buyer's Guide
Issue

Read
Broadcast
Engineering, and
Stay Up-to-date

BROADCAST ENGINEERING



TDA2D VIDEO /PULSE
DISTRIBUTION AMPLIFIER

TDA5 BALANCED/UNBALANCED
VIDEQ /PULSE DISTRIBUTION AMPLIFIER

TDA7 VIDEO/PULSE
DISTRIBUTION AMPLIFIER

e — e et

‘ TDA26 HIGH GAIN VIDEO
AMPLIFIER

by

oy
O o

The now-famous TDA2 Distribution Amplifier, in use at
most television stations and networks, has a recently
added feature. The "D’ stands for Differential Input,
which we added to the TDA2. And not only did we
add a differential input, we subtracted

$30.00 from the price. Instead of
$325.00, we're selling the new im- -
proved TDA2D for $295.00 F.O.B. Nash-

ville, Tennessee. The compact TDA2D fits ’/’
neatly into 1% inches of panel space

and produces virtually no heat. For

complete information, write to: m
INTERNATIONAL NUCLEAR CORPORATION

608 Norris Ave @ Nashville, Tenn, 37204 o Ph.:(615)254.3365

For the many occasions when signals must be trans-
mitted balanced, yet must be fed to other equipment
unbalanced, International Nuclear offers the TDAS. Two
inputs are provided, selection of which is accomplished
by a front panel switch., The balanced input is the
bridging type and may be terminated

in 124 ohms. The unbalanced input is
high impedance and may be terminated -

in 75 ohms. The TDAS5 serves both video
and pulse functions at the flip of a
switch. The TDAS5 sells for $400.00 ,l

F.O.B. Nashville. For additional benefits
of this system and complete informa-

tion, write to:
INTERNATIONAL NUCLEAR CORPORATION

608 Norris Ave o Nashville, Tenn.37204 ¢ Ph.:(615)254.3365

The TDA7 is a completely transistorized distribution
amplifier constructed as a plug-in module. The rack
will hold 10 TDA7’s and occupies only 5% inches of
panel space. Each plug-in unit provides the video and
pulse functions with the flip of a switch. Provision is
made to add a sync-adding circuit di-

rectly to the TDA7, This is specified as

TDA?. The individual TDA7 plug-in units
are $295.00 each F.O.B. Nashville, Ten-
nessee . . . with sync-add feature

$320.00. The mounting frame accommo- ’)
dates up to 10 units and sells for

$270.00. For complete specifications and
information on other accessories, write to: m

INTERNATIONAL NUCLEAR CORPORATION

608 Norris Ave e Nashville, Tenn. 37204 e Ph.:(615)254.3365

The TDA26 is a compact, completely transistorized Pulse
Distribution Amplifier designed to be used at the out-
put of camera branching pads or in any application
where 28 DB gain is required. The

TDA26 mounts in a standard 19-inch

rack, using type 83 connectors through- .
out. It has 3 signal outputs, weighs
less than 4 pounds, mounts in 1% inches ,I)
of panel space. The TDA26 sells for

$400.00 F.O.B. Nashville, Tennessee.
For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION

608 Norris Ave o Nashville,Tenn.37204 e Ph.:(615)254.3365

Circle item 2 on Tech Data Card



Even during a power failure,
the routing path of the
RLS-100 stays memorized
by use of magnetic latches.

Compact 11%" 1igh) and
extremely low cost, the
Telemet R_S-10D Routing
Switcher canbe expanded ..
and expanded .. and
expanded again ..simply by
adding modules. This

versatility makes the RLS-100
ideal for both the smallest
stations and the largest
networks.

Thoroughly tested PC board
type plug-in relays insure
highest reliability; and audio
and video can be switched o1
the same relay. The plug-in
feature also allows easy
access for simplified
maintenance.

Circle Item 3 on Tech Data Card

Telemet's Routing Switcher
never forgets. And don't you.
Call or write us today for
complete specifications.

T ELEMET
a division of GEOTEL, INC.

185 Dixon Avenue, Amityville, New York 11701
Telephone (516) 541-3600




