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Ganon offers the perfect zoom lens

for the camera of your choice

P10 x 2081

PV10 x16B

P17 x 30B1

P17 x 30B2 Il

PV17 x 24

More and more people are discover-

ing how significantly superior
Canon Zoom Lenses are for TV
broadcasting purposes. Their
outstanding color characteristics,
even in dim light, is one of the
many reasons why Canon was
chosen for telecasting the Munich
Qlympics.

Canon’s wide range of excellent
zoom lenses encompass three
types of operation control—
all-servorized, via flexible cables
and by effortless push-pull rod
controi. And it can be attached to

PV10x 15 e

fit and cperate with any make of
TV camera.

Shown on this page are only a few
examples of the quality lenses
Canon has available to more than
meet your particular demands.
Specify Canon to stay ahead.

The following are Canon TV Zoom Lenses for the
Plumbicon® color cameras currently available on the
market:

Size of image tube Lens Image format covered
14" Plumbicon® P10 x 20Ba 17.1x12.8mm
color camera P17 x 3081 (21.4mmg)

P17 x 30B2

PV10 x16B1
1" Plumbicon®® PV10Ox15B2 128x9.6mm
color camera PV17 x 24B1 (16mmg)

PY 6x18B1

® Reg. TM N.V. Philips of Netherlands.

The Canon TV Lenses Naming System

Pl0x 20B
l———- Glass Compensaticn for Beam Spliter

Minimum Focal Length
Zoom Ratio
Application

Applications Image Pick-up Tubes

Format
P 21.4mmg¢ 14* Plumbicon
‘PV ) 16mmg 17 Plumbicon

Apart from the above, Canon has
available TV zoom lenses for 3” or
4-1/2”7 image orthicon cameras
and can also build special lenses
to fit your requirements.

Canon

@ CANON U.S.A,, INC.: 10 Nevada Drive, Lake Success, Long Island, New York 11040, U.S.A, (Phone) 516-488-6700 @ CANON U.S.A., INC.: 457 Fullerton Ave., Elmhurst, Illinois
60126, U.S.A. (Phone) 312-833-3070 @ CANON OPTICS & BUSINESS MACHINES CO., INC.: 3113 Wilshire Blvd., Los Angeles, California 90005, U.S.A. @ CANON AMSTERDAM
N.V.: Gebouw 70, Schiphol Oost, Holland @ CANON LATIN AMERICA, INC.: Apartado 7022, Panama 5, Panama @ CANON INC.: 9-9, Ginza 5-chome, Chuo-ku, Tokyo 104 Japan
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A NEW GENERATION OF VIDEO SWITCHERS
THE GVG 1600 SERIES

MAJOR FEATURES

® Soft Wipe (VIDEO VIGNETTE) @ Linear Chroma Key @ Linear Matte Key @ Automatic i
Black Burst ® Complete N/S Inhibit @ Separate Pattern Generators @ Borderline* @ Wipe

Pattern Borders ® Color Background ® Quad Split¥'e Dowhstreani' Keyer*® N/S Fade to,’
‘Black ® 16 or 24 Input

*Optional

THE GRASS VALLEY GROUP,INC.//A\

SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 125 South Wilke Road Redbird Airport 1644 Tullie Circle, N.E.
LOS ANGELES, CALIF, GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS ATLANTA, GEORGIA
(213) 462:6618 (516) 487-1311 (312) 394-1344 (214) 330-1245 {404) 634-0521

OVERSEAS - GRASS VALLEY INTERNATIONAL - BOX 1114, GRASS VALLEY, CA 95945 - USA
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DIRECT CURRENT
FROM D. C.

April,; 1973

by Howard T. Head

Channel 1 for ETV?

Educational television authorities are continuing to seek new
avenues for the expansion of educational (public) television
broadcasting. A proposal for the "drop-in" of VHF Channel 12
(204-210 MHz) at Washington, D.C., on an "experimental" basis

is pending before the Commission, (see October, 1972 D.C.) but
the mileage shortages are so severe that even the most enthusi-
astic proponents of the scheme realize that the Ch. 12 operation
‘may never be authorized.

One recent proposal which is attracting attention at high official
levels is for the restoration of television Channel 1 to VHF
channel allocations, and its reservation exclusively for ETV pur-
poses. Channel 1 was first assigned to television broadcasting in
1941, when the present monochrome standards were adopted for com-
'merc1al opera+1on. Channel 1 was assigned at 50-56 MHz in 1941

buf was changed in 1945 to 44-50 MHz.

Channel 1 was to be reserved for a "community" class of station
limited to 1 kW at 500 feet. Only one construction permit=-at
Riverside, California-was ever granted on Channel 1, and this
station was never built. In 1948 Channel 1 was reassigned from
television to the land mobile services (sound familiar?), and in
‘turn land mobile sharing of Channels 2-13, which had been per-
mitted but proved unattractive, was dlscontlnued

0ld Channel 1l is still assigned to land mobile, but today there
. is ample frequency space to permit land mobile reassignment else-
where in the spectrum so as to free the band for television pur-
poses once again. This may present some problems, but probably
fewer than some of the other schemes for ETV expansion.

Appeals Court Rules Cable Systems Liable for Copyright

The U.S. Second Circuit of Appeals, reversing a lower court
decision (see July, 1972 D.C.) has held that CATV systems are
subject to copyright liability for programs carried from "distant"
TV stations. The big, and entlrely unclear, point is just what
- constitutes "distant" carrlage.

1 , 7 _ ' BROADCAST ENGINEERING |
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When you take Cohu's
Model 1500 Color Film Camera
and combine it with Eastman
Kodak’s CT-500, it's quite a
system, especially when these
two units together are priced
nearly the same as the base
price of other color film
cameras alone. It's like getting
two for one.

In addition to its moderate
price, the 1500 gives you a
proven and superior method
of correcting for film base and
dye transfer errors utilizing
instant black and white paint,
auto sensitivity and black level
control. For gross film errors,
continuously variable gamma
correction is available in
all three channels.

The Model 1500 was
designed with a simple and
efficient optical system which
transmits better than 65 percent
in any one channel through
the sealed dichroic
beamsplitter.

April, 1973

This permits the camera’s
vidicons to be operated at
relatively low target voltages
and very low dark current
resulting in low lag, long life,

and better black level stability.

This sensitivity precludes the
need for expensive lead-oxide
tubes.

Featuring a rear-loading
parallel yoke system that can
be retubed in seconds, the
Mode! 1500 is virtually free of
registration problems en-
countered in other color film
cameras and can be totally
retubed and set up from
scratch in 20 minutes by an
experienced operator. Cohu’s
yoke system is not removed

COHWU

| P~

ELECTRONICS DIVISION

o\°* g Gamerq ¢
O
O Q:‘\q‘-"
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during tube changes and you
are not subjected to alignment
problems inherent in systems
requiring yoke removal,

A passive remote control
station is included and does not
contain video circuitry which
would be subjected to
interference and signal degra-
dation. Throughout, this film
camera features simple
circuitry, unencumbered by the
requirement for ‘extras’ such
as complex test equipment for
sophisticated circuitry.

It all adds up to the reason
why broadcasters are turning
to Cohu’s Model 1500 Color
Film Camera —it's the choice,
not an alternative.

You expect more from
Cohu, and you get it.

Contact your local COHU
Sales Engineer or COHU, Inc.,
P.O. Box 623, San Diego, Ca.

92112. Phone 714-277-6700,
TWX 910-335-1244,
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(Continued from page 4)

Under the FCC Rules (Part 76), "distant" carriage is simply
carriage beyond the predicted Grade B coverage contour (with
certain exceptions). The Appeals Court, however, held that the
FCC definition of "distant" carriage was unsuitable for copyright
purposes. Instead, said the Court, a "local" signal is one which
can be readily received in or near the CATV community, at a
favorable receiving location, otherwise the signal is "distant".
The use of microwave to bring in such a signal would be almost
presumptive proof that the signal is "distant" rather than
Hooed s

Sampling System Standards Proposed for AM Directionals

The Commission has issued a Notice of Proposed Rule-Making and
Inquiry looking to the establishment of minimum standards for the
installation and maintenance of sampling systems for standard

broadcast directional antennas. All directional AM stations would
be affected.

The Commission's proposal is a radical departure from usual prac-
tice in setting engineering standards. These are ordinarily speci-
fied in terms of performance, but in the case of AM sampling
systems, the Commission proposes to specify even minute details

of materials and techniques. Sampling line lengths would be
specified (all equal), solid outer sampling line conductors would
be required, and the use of base current sampling devices would

be restricted to towers shorter than one-quarter wavelength.

The new proposal could have a profound effect on a majority of
existing AM licensees. A special article in the May issue of
Broadcast Engineering will go into the Commission's proposals
and their implications in detail.

Short Circuits

Consultants and lawyers report that inquiries are brisk following
the lifting of the AM "freeze"; a special article in next month's
issue will carry full details of the new requirements...A combi-
nation AM and FM licensee in Virginia has petitioned the Commission
to discontinue the use of the suffixes "-FM" and "-TV" in assign-
ing call signs, charging that the present system of suffixes is
unfair and leads to confusion, especially where the AM and FM are
separately programmed...The "TeleGlobe" system of pay-TV has
received FCC approval; it's the third system to be so approved...
The Commission has reminded all licensees that "clipping" network
commercials or promos is illegal--unless, of course, you tell

the network what you are doing...The Commission has ruled that
training systems for deaf persons must continue to use the 72-76
MHz band, ruling out use of the FM broadcast band (88-108 MHz).

BROADCAST ENGINEERING
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SCA Monitar, SCM-1

FM Amplifier, REA-1

AM Monitar, AMM-1 AM Amplifier, RFA-2

The secure feeling that you have purchased equip- of operation, functional checks and unquestionable
ment that will accurately do the job you intended it ACCURACY. And you'll measure all your program

to do is most comforting. When you buy Belar AM, material, including the peaks accurately.
FM, or TV frequency and modulation monitoring
systems, you'll know that feeling. You'll know that
you have the right equipment that will give you ease

BELAR cELEcTRONICS LABORATORY, INC.

LANCASTER AVENLE AT DORSET, DEVON, PA. 19333 « BOX B26 « (215) 6B87-5550

Call or write today for more information. We know
you'll make the right decision and BUY BELAR.

Where Accuracy Counts . . . Count on Belar For More Details Circle (7)on Reply card
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Number 94 in a series of discussions
by Electro-Voice engineers

THE
SHOCKING

STORY

ROBERT C. RAMSEY
Chief Engineer,
Professional Microphones

Making a shock mount that really serves its pur-
pose is no simple matter. One must consider the
nature of the expected energy that might be trans-
mitted to the microphone, as well as the sensi-
tivity of the microphone itself to mechanical
excitation.

The path of possible mechanical vibration must
be carefully considered, including the possibility
of multiple paths, the frequency and amplitude of
the unwanted noise, and its relationship to the
desired signal.

With most professional microphones complete
mechanical isolation would be the ideal except
that it must be achieved within the limitations
of practical size, mass, reliability, and predictabil-
ity. The new E-V DL42 Cardiline® unidirectional
microphone can serve to illustrate how these
problems are attacked and solved.

Naise reduction begins in the microphone itself
with careful packaging of the moving elements to
insure minimum sensitivity to case-borne noise,
especially since this particular model may be used
hand-held without an external shock mount. Isola-
tion over a broad range of frequencies is achieved
by carefully controlling the elastic characteristics
of the internal microphone capsule mounting and
eliminating direct paths to the outside case.

In addition, three separate steps have been taken
in the DI.42 shock mount to reduce noise trans-
mitted through the stand or boom. First, the bail
includes 2 large-radius flex sections that effec-
tively damp low-frequency vibration, even at high
amplitudes. Strongly affecting the bail design
were the needs to accommodate fast panning of
th€é microphone, the total mass of the unit, and the
maintenance of good balance. The center of
gravity of the microphone is vertically centered on
the support point with equal mass fore and aft,
and does not change with shock mount flexure.

A special coil cord fastens at the top of the mount
and eliminates a common fault of suspension
systems by forestalling the possibility that vibra-
tion will travel down the cable, by-passing the
mount.

High frequency vibration is controlled primarily
by an annular rubber ring that provides the only
mechanical connection {other than the cable) be-
tween the microphone and its mounting system.

In -hand-held applications the low-frequency isc-
lation problem is less severe (the human body
provides a good measure of attenuation normally)
and thus the bail can be eliminated and the handle
screwed directly into the ring mount. High fre-
quency noise control is still maintained while bulk
is reduced.

While the concept was created as an integral part
of the DL42 design, the advantages of a similar
bail for low frequency absorption are now avail-
able for several other E-V models as an accessory
mount. In order to operate effectively, this acces-
gory bail includes weights that add mass at the
center of gravity that lower system resonance to
the sub-audible region.

For reprints of other discussions in this series,
or technical data on any E-V product, write:
ELECTRO-YOICE, INC., Dept, 433Y
638 Cecil St., Buchanan, Michigan 49107

g/ec'f»t-o%ﬂ:;

a GULTON subsidiary

For More Details Circle {8)on Reply Card

110 THlE N0

What Are We Selling?

Dear Editor:

In regard to “Adding IM Tests to
your Audio Proof” (BE, January,
1973): Dennis Ciapura’s points are
well-taken, particularly the fact that
the audio proof may meet Federal
standards, yet appall the serious audio-
phile. Thus, the FM station engineer
should be particularly sensitive to the
problems of IM distortion.

Our current FM Stereo installation
at WOBR has prompted study of IM
distortion measurements, with an eye
toward preparing before the stereo
signal is aired for the first time. I’ve
found that Harold E. Ennes’ AM-FM
Broadcast Maintenance (Broadcast
Engineering Notebook, Vol. 3,
Howard W. Sams) provides excellent
supplementary material to Ciapura’s
article in Section 3, paragraphs 3-14.
With the availability of suitable IM
Distortion measuring devices at low
prices, even the very low power instal-
lation should be able to squeeze
enough out of the budget for such a
worthy cause.

After all, isn’t our signal what we’re
trying to sell?

Paul H. Bock, Jr.
Staff Engineer

Radio Station WOBR
Wanchese, N.C.

Advice Welcomed

Dear Editor:

I’'m writing in reference to the arti-
cle in the January issue of BE. The
article was about educational radio
station WLTL. I say three cheers to
James White, Chief Engineer.

[ too am Chief Engineer of a high
school radio station. WYCS, 21
Kilowatts, a primary EBS station, the
most powerful FM station of its type
in the US.A. When I took the position
Nov. 14 of last year I was horrified at
the students’ opinion of the station
and the lack of organization. It was

wwWw americanradiohistorv com

well taken care of when first estab-

lished back in 1966; but over the years

even the York County School Board,

owner, has lost interest. Currently I’'m

making strides to change all phases of

the station operations. Anyone who

has experienced similar situations,
your advice will be welcomed.

Gary Becknell, CE

WYCS-FM

Edu. Radio

Box 452

Yorktown, Va. 23490

Rolls in...Rolls Out

Dear Editor:

In connection with your January,
1973 issue, it occurs to me that a
meeting should be arranged between
authors Knupp and Coddington, since
anyone who has his studio equipment
mounted on casters and equipped with
plug-in connecting cable is eventually
going to need one or more security
systems.

Reg McCausland
Technical Dir.

Radio CJCH-920 Ltd.
Halifax, Nova Scotia

Technical Note

Dear Editor:

I would like to know who to call
about information on the Signetics
NES40L IC used in the Article “A
New IC Approach To Audio Power” in
the October 1972 issue of BE.

I like your technical articles very
much. Keep up the good work.

Thomas J. Little

Chief Engineer

KYSN

Colorado Springs, Colo.

Editors Note:

The address for Signetics is: 811
East Arques Ave., Sunnyvale, Calif.
94086.

BROADCAST ENGINEERING
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Whose
headache?

Representatives of the television
industry have adopted strong and
sweeping rules regulating the advertis-
ing of non-prescription medications on
television.

The unanimous action was taken by
the nine-member Television Code
Review Board of the National Associa-
tion of Broadcasters. The rules, which
go into effect September 1, 1973, are
designed to encourage advertising
which:

provides factual information about
the products, consistent with objective
package/label information;

avoids representations that a pro-
duct will alter a user’s mood or atti-
tude beyond that reasonably exper-
ienced through the relief of
symptoms/conditions for which the
product has been proven effective;

advises users to read and follow label
instructions/cautions;

avoids over-statements in both audio
and video of a product’s capabilities.

Representative Paul G. Rogers
(D-Fla.), chairman of the House Public
Health and Environment Subcom-
mittee has commended the broad-
casting industry for adopting rules
regulating the advertising of non-
prescription medications on television.

He said he is “‘very pleased that the
broadcasting industry has taken the
course of self-regulation in the area of
mood drug advertising. I consider the
guidelines as a public service of the
first magnitude.”

His remarks on the House floor fol-
lowed adoption of a strong set of rules
by the Television Code Review Board
of the National Association of Broad-
casters.

Congressman Rogers said he believes
the most critical new rule “is the one
which says that ads will avoid depic-
ting someone who has taken a pill in
one mood, rapidly and handsomely
changed after taking the pills. 1 hope
that this will result in an end to the
Cinderella syndrome which over-the-
counter drugs have created on televi-
sion.

“I am sure the pharmaceutical indus-
try will cooperate fully with the
broadcasting industry in making these
changes for the benefit of the public. I
commend the broadcasting industry
for this move.”

April, 1973

ALL-IN-ONE

SPORTSCASTER HEADSET

This sportscaster can roam about a football field, rubberneck at a basketball game, or
quickly position himself for an important golf shot. All with just one piece of equip-
ment. The new Telex CS-90 Sportscaster headset lets him broadcast live (fixed station
or mobile) listen to production cues, and monitor his own transmission, all with hands
free convenience.

He can do all this because Telex has now combined the finest professional microphone
available, one of proven broadcast quality, with an equally high-performance
headphone.

This wide-range, dynamic, boom microphone has a low frequency response to transmit
his voice clearly and crisply, and an omni-directional design to pick up colorful
crowd noise. The two channel headphone fits comfortably with a padded headband
and foam filled earcushions to screen out ambient noise. It is adaptable to any appli-
cation or equipment by means of non-terminating cordage and features exclusive
Telex audiometric type driver elements. And both headphone and microphone are
designed to stand up even if the sportscaster has to work in all types of weather
extremes and can’t avoid some hard bumps. In fact, if the broadcaster doesn’t hold
up as well as the CS-90, there is a “‘push-to-cough” switch that mutes the mike
when necessary.

Constructed of high-impact ABS plastic
and stainless steel. Styled in non-
reflective black and grey to eliminate
glare on camera. Write for

further information.

PROOQOUCTS OF SOUNO RESEARACH

" TELEX.

COMMUNICATIONS DIVISION
e 9600 ALDRICH AVENUE SOUTH

i

# MINNEAPOLIS, MINN, 55420

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD., Scarborough 4, Ontario
EUROPE: ROYAL SOUND COMPANY, INC.. 409 North Main Street, Freeport. N.Y. 11520 US A
INTERNATIONAL: TELEX EXPORT DEPT., 9800 Aldrich Ave. 50., Minneapolis, Minn. 55420 U.S.A.
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Now it's program logs

The National Association of Broad-
casters again has urged the Federal
Communications Commission to
abandon a proposed rule which would
require radio and television stations to
make their program logs part of their

public file.

It said in comments replying to
those filed by the National Citizen’s
Committee for Broadcasting that the
proposed rule would impose a sub-
stantial burden on broadcasters that

Three |70

instantaneous response.

Now look what happens when you
put a trio of Three/70s together,
They fit side by side in a single
rack mount. The whole thing takes
up just 77 of rack space.

Three/70s accept all Type A

primary stop/re-cue tone).

Three/70—contact us today.

Cartridge Playback Deck

Meet our midget. And don’t be fooled by its modest exterior. The new
Spotmaster® Three/70 packs the performance of its big brother—the
incomparable Ten/70—into a pint-sized package at a pint-sized price.

Standard features include the Ten/70’s direct drive synchronous
motor, all silicon solid state circuitry, high output (+8 dbm) and plug-in
modular construction. Deck operation is pushbutton-quick, with

cartridges, playing up to 10% minutes
at 7% ips. Options include 334 ips operation, as well as 150 Hz and
8 kHz secondary and tertiary cue tones (to augment the 1,000 Hz

Good things do come in small packages. Learn more about the

BROADCAST ELEGTRONICGS, INC.

A Filmways Company
8810 Brookville Road, Silver Spring, Maryland 20910 + (301) 588-4983

10
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cannot be justified “since the benefit
to the public interest is practically
non-existent.”

NAB described as “simply untrue”
NCCB’s claim that inspection of pro-
gram logs is ‘“‘the only method of
obtaining a completely accurate pic-
ture of a station’s programming,”

It pointed out that a renewal appli-
cation already in a station’s public file
contains a “wealth of information™
that reflects programming more
accurately and completely than the
entries of title, source and time listed
on its program log.

NCCB, it said, is naive in suggesting
that making logs available for public
inspection would require only ““a few
more cubic feet of storage space.”

““Every licensee submitting com-
ments in this proceeding,” NAB said,
“has bemoaned the tremendous bulk
of program logs—and with good rea-
son. Three years of logs in file cabinets
would fill a small room, leaving little
space for ‘public inspectors’.”

The Association objected strongly to
NCCB’s suggestion that the FCC re-
quire licensees to either furnish log
copies at cost or permit interested
parties to remove the logs and have
copies made on their own.

It said “low-cost” copying would be
impossible where licensees without
on-premises copying equipment got it
done commercially and would be
prohibitive for licensees in small com-
munities since they’d have to transport
the bulky records to the nearest town
with copying facilities.

As for the suggestion that a licensee
“turn over custody of his logs to any-
one who asked for them,” NAB said
that “the degree of risk is enormous;
many licensees would be compelled to
purchase copying equipment for no
other reason than to copy logs IF any-
one asked for them.”

It said NCCB also “ignores the
necessity of confidentiality of certain
data included on program logs, espe-
cially where a station’s competitors are
concerned.” (Some stations enter the
rate charged for advertising and use
the logs for bookkeeping purposes.)

NAB said NCCB has completely
overlooked the true meaning of
broadcaster-community dialogue and
has “‘ignored the willingness of
licensees to cooperate with responsible
community groups” in the area of pro-
gramming.

BROADCAST ENGINEERING
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New President
For TV Code Board
Of NAB

Charles A. Batson, president of
Cosmos Broadcasting Corp., Columbia,
S. C., has been named Chairman of the
Television Code Review Board of the
National Association of Broadcasters,
effective March 28.

Harold Grams, vice president-broad-
casting of station KSD-TV, St. Louis,
Mo., was appointed to the Board, also
effective March 28, to succeed Max

According to an FCC release
(95619), it has taken a cease and desist
order to get a Kansas City Citizens
Radio licensee to stay off the air. And
it all comes about because licensees
want to look at the use of those fre-
quencies as hobby first, forget the rest.

Anyone who has operated on this
band or has listened to it know that
typical conversations from top to
bottom indicate that just about every
rule covering the use of these fre-
quencies is being violated. There is
nothing new about that. (Odds on,

there are more violations per lincense
in this service than in all the rest com-
bined.)

No matter. According to the release,
this Kansas operator is the state repre-
sentative for the United CB’ers of
America. Says the release, “This organ-
ization instructs its members to con-
tinue to violate the Commission’s rules
in an attempt to force the Commission
to allocate the Citizens Radio service
to hobby use and to approve a petition
calling for recinding of all fines and
citations for the past five years.”

“live” automation

can increase profits

Now you can modernize with an automated system that protects your
air personality and retains your exact format. SMC protects your
profits.. from Sign-On to Sign-Off. 2048 separate events — music,
commercials, P.S.A.s, network breaks or 1.D.s, and a complete English log
printed automatically. SMC provides either punched tape or magnetic tape
memory loading, both furnished for format changes while your system is
“on-air’. Simple ten-key adding machine conscle controls the entire
system.

An SMC areaman wiil glady make a
survey of requirements for your par-
ticular station programming. Phone
us now. Find out the complete profit
facts today — without obligation of
course. SMC — the broadcast systems

Bice, vice president and general manag-
er of KTNT-TV, Tacoma, Wash. Bice,
now Board chairman, is serving his
second consecutive term and is ineligi-
ble for reappointment.

Roger D. Rice, vice president and
general manager of KTVU, Qakland,
Calif., was reappointed to his second
term on the Board.

The Board changes were announced
by NAB President Vincent T.
Wasilewski who said they will take
place at the close of NAB’s Slst

annual convention on March 28.

Other TV Code Review Board
members are:

Morton S. Cohn, vice president and
general manager, WLOS-TV, Asheville,
N.C.; Joseph E. Drilling, vice president
and general manager, KJEO, Fresno,
Calif.; Wayne Kearl, president and
general manager, KENS-TV, San
Antonio, Tex.; and Alfred R.
Schneider, vice president, ABC;
Thomas J. Swafford, vice president-
program practices, CBS Television Net-
work; and Herminio Traviesas, vice
president-broadcast standards, NBC,
all of New York, N.Y.

Citizens Licensee
Snubs FCC

Have you heard the one about a

engineered for station profitability.

group that thinks it can affect changes the Send me facts on live automation
in FCC Rules by ignoring official COMPUTERCASTERS with DIGITAL
correspondence and by staying on the from

l |

| I

. _ | e |
air even after a license has been €4 | "am |
revoked? & | Station |
You’re absolutely correct. It S | i | Compa |

. . > ny

couldn’t.... it wouldn’t dare happen SYSTEMS MARKETING CORPORATION | |
in commercial broadcasting. But it’s 309-829-6373 | Address |
happening among the ranks of Citizens 1015 W. Washington Street | Zip |
Radio licensees. Bloomington, Illinois 61701 —_—— —
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BROADCAST CARTS

’bout
delivery

(NOT PROMISES)

your total supplier for:

O stereo-phased cartridges

0O Audiopak A2

O cartridge reloading

O magnetic film

O magnetic tape

01 all magnetic tape needs

o

RUNNEMEDE,N.J.0807
(609)933-2500
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$2,000 Broadcast Course

Educational costs are rising, and that
includes special short courses in Rules
violations.

A New Jersey station has been
ordered to forfeit $2000 for failure to
make log entries, falsification of logs,
failure to inspect equipment, and for
using an unlicensed transmitter. But
then, you never know when you’re
being watched. The FCC noted that
surveillance and inspection ‘“‘revealed”
the violations.

The station argued that its owners
are without radio experience, yet they
pointed out that the legislative history
of the forfeiture provisions of the Act
makes it clear that they are edu-
cational rather than punitive in nature.

But FCC history also tells us that if
circumstances warrant, forfeitures may
be reduced. However, they have
always added that licensees are re-
sponsible for acts or omissions of their

employees. They insist that a licensee
will not be excused for violations by
taking corrective action.

Bill Monroe Will Be
Featured Speaker
For Assn. Presidents

Bill Monroe, Washington correspon-
dent for NBC’s “Today” show, has
been named luncheon speaker for the
annual conference of State Broad-
caster Association Presidents to be
held in Washington on Wednesday,
May 2.

Mr. Monroe is a past president of the
Radio-Television News Directors Asso-
ciation and of the Radio-Television
Correspondents Association.

The conference will be held at the
Mayflower Hotel under auspices of the
National Association of Broadcasters.

- Total distortion less than 0.1%
» Balanced 150/600 ohm output

- Buiit-in voltmeter, calibrated in volts and db,
for easy monitoring

« 20 Hz to 20K Hz frequency span

+ Solid state design

Model F38 JA Audio Sine Generator. Proof -rc in one box.

$925.00. Write today.

Model F380A—the ultimate in broadcast test instrumentation:
With Model F380A, complete station speech, network and -
transmission equipment can be accurately tested, monitored
and maintained. Featuring a low distortion balanced output
with a hum level 100 db below zero, Model F380A is calibrated
at 110 db output attenuation. Selectable impedances eliminate
the need for matching transformers. The price for all this?

THE GOLD LINE SERIES FROM

A TECHIS]

A CUTLER-HAMMER COMPANY |

EAST COAST OPERATION + 815 BROADHOLLOW ROAD e FARMINGDALE, NEW V-OH'K 11735 = TELEPHONE: (516) 595-68471
WEST COAST OPERATION « 19535 EAST WALNUT DRIVE » CITY OF INDUSTRY, CA. 91748 « TELEPHONE; (213) 965-4911
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SOCIETY OF BROADCAST ERMNGHJYEE BEL g
PO Baox 88123 {[%} A iealibili [} 1] b

Re-regulation: Let’s Get Going

Dear SBE Members:

For the past several months the FCC has been
accepting statements, formal or informal, from inter-
ested parties on their opinions, ideas, or suggestions
for changes in FCC Rules & Regulations. The Com-
mission has already issued several changes and it is
expected that the review and change process will
continue for many months.

SBE members are directly involved with Part 73 of
the Rules and should be interested in any changes
made therein.

Three SBE board members have been appointed by
SBE’s board of directors to serve as national chairmen
in coordinating responses from the Society’s member-
ship:

TV:John Wilner/1573 Parkside Avenue

Trenton, New Jersey 08683

AM: James Wulliman/Milwaukee Journal Stations

720 E. Capitol Drive/Milwaukee, Wisc. 53201

FM: Edwin Karl/WSNL-TV/425 Broadhollow Rd.

Melville, New York 11746

It is suggested that this subject be made a project for
each chapter as well as individual members. Why not
appoint a local committee and forward your conclu-
sions to the appropriate national chairman for sub-
mittal to the FCC?

Suggestions from individuals are also welcome.

Robert W. Flanders, President
Society of Broadcast Engineers, Inc.

Chapter News Reports

national SBE offices as President, Ex-
ecutive Vice-President, and Executive
Secretary. Hallinan, who is now sales
engineer for CCA Electronics, talked
on his company’s equipment. He
brought along for examination several

Chapter 1—-Binghamton, N.Y.
Chairman: Larry Taylor,
WENY TV, Mark Twain Hotel,
Elmira, N. Y. 14901

The business and technical session
on Feb. 13th was preceded by refresh-

ments and dinner at the Treadway Inn,
Owego, N. Y. Chairman Larry Taylor
presided, introducing as guest speaker
Charles Hallinan who was most instru-
mental in founding the Binghamton
Chapter and who had served terms in

(Continued on page 15)

Chapter Report
Deadlines

Reports of SBE chapter meetings
and announcements of future events
will be published in these pages
monthly. It is important that chapters
send information on meetings and
other news as promptly as possible. In-
clude photographs whenever available;
preferred photo size is 8 x 10 but
smaller sizes are also usable.

The monthly deadline for submit-
ting copy is the 25th of the 2nd
month preceding the month of publi-
cation. For example, the date by
which copy must be received by the
SBE editor for the June 1973 issue is
April 25th; for the July 1973 issue,
the date is May 25th; and so on.
Letters to the SBE Editor and articles
i - for publication in the Journal, are wel-
G i . E e e come.

Send all material for publication to:
SBE Editor, Joe Risse, P. O. Box 131,
Dunmore, Pennsylvania 18512,

Bob Griffiths, left, of Telemet, receives thanks from Larry Taylor, for having filled in when scheduled
speaker could not make it. Looking on are Tim Braddock, standing at the right, and Louveer Stantz,
television consultant, seated at the left, and Wiley Bates, chapter secretary treasurer, seated, right.

April, 1973 13
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Check Preferred
Mailing Address

Be Sure To Sign

- -- Application For:
e (] Student Member
SOCIETY OF BROADCAST ENGINEERS. INC 1

F. O Box B8123 Inchamapols, Indiana 46208 D Chﬂngﬁ n Grﬂ'd.

] To Member
(] Sr. Member
NAME TITLE OR OCCUPATION
( JADDRESS CITY & STATE ZIP
EMPLOYER cIty STATION
( JADDRESS CITY STATE ZIP PHONE
FCC LICENSES OTHER TECHNICAL SOCIETIES
EMPLOYMENT RECORD: N Station or kind Time Employed Position or
most recent first of business From To Duties

a. Employer b. Address |

a.
|

b.

. N
2

b. L
Total Years of Responsible Field of Radio ~ Television
Engineering Experience: Activity: Other
EDUCATION:
TYPE OF NAME AND ADDRESS NUMBER OF YRS. GRADUATE? | LAST YEAR
SCHOOL OF SCHOOL COURSE COMPLETED DEGREES? ATTENDED
College !
Trade or
Mechanical
Corresp.
or Night

Two references familiar with your work:
Name Address Occupation
l. _
2.
Enclose $10.00 {or $5.00 for bona fide students). No 2 tion taken without Dues.
Signed Date 9
| agree to abide by the Constitution and By-Laws of the Society if admitted.

ADMISSIONS COMMITTEE ACTION: Date Approved for Grade
Action Deferred for More Information Candidate Notified
Chairman's Signature Entered in Records

BROADCAST ENGINEERING
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@OCIETY OF BROAOCABT ENGINEERE INC
P. O, 802 88123  Indanacoim, Indsna 46208

items including a 40-Watt, solid-state,
remote-pickup transmitter, and a
modulation monitor providing indi-
cation of both positive and negative
peaks simultaneously. Other equip-
ment displayed were a digital readout
frequency monitor and a new CCA
cartridge machine.

Chairman Taylor reported on plans
for the Joint Meeting planned for May
8th with the Syracuse and Scranton/
Wilkes-Barre chapters. Location, not
yet definite, will be either Owego or
Binghamton. Probable guest speaker
will be a prominent official of the
FCC, Harold Kassens, if his schedule
permits. Since final plans should have
been made by publication time, details
are probably now available from Larry
Taylor, chairman of Chapter 1, WENY
TV, telephone (607) 734-3636.

Chapter 2—Northeastern Pa.
Chairman: Paul Evanosky, WVIA TV
Old Boston Rd., Jenkins Twp.,
Avoca, Pa.

On March 5th, the chapter met at
the new studios of WVIA TV for a
tour of the facilities at this new lo-
cation of the area’s educational TV
station. Chairman Paul Evanosky,
chief engineer of WVIA, and chapter
chairman, was honeymooning in the
Bahamas, so the tour was under the
direction of other station personnel.
Recently-elected chapter officers aside
from Evanosky are vice-chairman,
John Kowalchik of WILK; secretary,
Charles Morgan of WARM; treasurer,
Milan Krupa of WPTS. Directors are:
Robert Fulton of WCNR; J. Pat
Gallagher, consuitant; Joe Risse of ICS
and the University of Scranton;
Charles Sakoski, Jr. of WBRE TV; and
Chet Sawicki of WNEP TV, Program
committee is Morgan, Krupa, and
Risse. Attendance by both members
and guests was good.

Chapter 15—New York, N. Y.
Chairman: John M, Lyons, WWRL AM
41-30 58th St., Woodside, N. Y,

The officers of the New York
chapter want everyone interested in at-
tending their meetings to know that
they meet every 2nd Thursday, at a
convenient location only 2 blocks

April, 1973

from the Port Authority bus terminal
at 41st St. and 9th Avenue, where
parking is available. The meetings are
held at the WQXR Presentation
Studios, New York Times Bldg., 9th
floor, at 229 West 43rd St., New York.
Those attending are welcome to use
the Times’ cafeteria which opens at 6
PM. Meetings generally start at 7:30
PM. Meetings are scheduled well in ad-
vance. Information on next meeting
may be obtained from chairman Lyons
at (212) 335-1600. At nearly every
meeting, topics are included to interest
engineers employed in both radio and
television.

The April 12th meeting will include
a talk by Tom Schoonover on “Paral-
leling TV Transmitters” and “RF
Switching Systems”. Schoonover, of
Gates Division of Harris Intertype
Corporation, will travel from Chicago
for this meeting.

In the second half of the technical
session, Bill McCarren of CBS Radio
Division will discuss “Matching AM
Transmitters to Antenna Systems”.

Chapter 16—Seattle, Wash.
Chairman: Clay Freinwald,
KMO Radio
P. 0. Box 1277, Tacoma, Washington
98401

On February 14th the chapter met
at the Norselander Restaurant, for a
social hour, lunch, and technical
session which centered around the
president of CCA Electronics, Bernie
Wise. Bernie, widely known as a most
capable designer of broadcast

products, talked on CCA participation

in the VHF-UHF TV transmitter and
antenna market as a result of having
acquired the Ampex line of TV trans-
mitting equipment. FCC actions of the
previous month were covered by Bob
Dietsch.

The March 14th meeting was
“Electromagnetic Pulse Protection for
Broadcast Facilities”, by Don Clark of
the U. S. Navy Engineering Labs.
Further details in the next issue.

Chapter 18—Philadelphia, Pa.
Chairman: Jack Jones, WCAU TV
City Line and Monument Avenues,
Philadelphia, Pa. 19131

The February 26th meeting fol-
lowed a social hour and dinner at
Williamsons Restaurant. CBS Labs pre-
sented a program on new professional
products: Processing Amp, Sync
Generators, and Test Package. Equip-
ment was demonstrated. The present
officers were renominated for 1973.
Results of election will be reported
next issue. Also to be reported on later
are the following topics and meetings:

April: Microphone and Audio
Demonstration, by Shure Brothers.

May: Audio and Video Tape
Presentation, by 3M Company.

Chapter 20—Pittsburgh, Pa.
Chairman: Henry R. Kaiser, WWSW
One Allegheny Square, Pittsburgh, Pa.
15212

On January 18th the members and
guests took part in a general discussion
on new equipment items and news
events. Also considered at length were

Indianapolis Chapter 25
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the pros and cons of Remote Opera-
tion of AM, FM, and TV Transmitters.
President at the meeting, which took
place at Buddies Restaurant, was chair-
man Henry Kaiser. Membership appli-
cations were distributed for the
benefit of the guests.

Chapters in the Making

The following areas represent lo-
cations for possible future chapters.
Information on any planned organiza-
tional or technical meetings may be
obtained from the individual listed as
the contact in each case. Anyone in-
terested in formation of a chapter in
other locations may contact SBE Pres-
ident Robert Flanders, P. O. Box
88123, Indianapolis, Indiana, 46208,
or at WRTV, 1330 North Meridian,
Indianapolis, Indiana. It is also urged
that you keep the SBE Journal editor
advised at P. O. Box 131, Dunmore,
Pa. so that your efforts to form a
chapter might be enhanced by publi-
cation in our Journal.

Chapter 25—Indianapolis, Ind.
Chairman: Bob Wyckoff, RA-DIS-CO
Inc.,
814 N. Senate Avenue, Indianapolis,
Ind. 46206

Bob Wyckoff presided at the Janu-
ary 17th meeting at WIRE-WXTZ.
Gordon Trout, chief engineer hosted a
tour of the facilities of WIRE (AM)
and the just-completed facilities of
WXTZ (FM). Photos were taken
during the tour and business session of
the meeting.

Chapter 28 —Milwaukee, Wisc.
Chairman: Ed Wille, KENCOM,
7835 W. Caldwell Ct.,
Milwaukee, Wisc. 53218

On February 13th, guest speaker,
Howard T. Souther, vice president,
engineering, Koss Corporation, spoke
on ‘‘Headphones and the Hi-Fi
Sound”. The Koss Corporation is lo-
cated in Milwaukee. Mr, Souther com-
pared listening to speakers and listen-
ing through headphones, and discussed
the advantages and disadvantages of
both. Perception of ambience and

benefits of four-channel reproduction
from both the recording and repro-
ducing aspects were dealt with, Ability
to perceive sounds from the rear, using
headphones, was discussed in detail.

Chapter 29—Corpus Christi, Texas
Chairman: Arthur T. Jones,
KCCT Radio, Corpus Christi, Texas
Claude E. Sessions, Jr., KMIO
Radio, presided at the meeting, which
took place at Luby’s Cafeteria. Carrie
Fitch of KIII TV discussed the rela-
tionships of the vertical sync pulse,
horizontal sync pulses, equalization
pulses, and the color burst. Question-
and-answer and discussion followed.
During the business session, nomi-
nations were presented for the up-
coming chapter election, as follows:

R. N. Douglas,
Arthur T. Jones,
J. H. Mayberry

Chairman;

Leonard Schmidt,
Mark Parma

Vice Chairman:

Sec’y/Treasurer: Claude E. Sessions, Jr.

N EW modular, expandable

PATCH CABLE
ELIMINATOR

Forget about messy patch cables and the tedious task of
re-patching to change distribution. DYNAIR's new Series-
X Switchers provide pushbutton distribution of from 6 to
36 inputs to as many as 120 outputs. A high degree of
input-to-output isolation allows any input to be switched
to any or all outputs without loading the source.

These units are totally modular, allowing off-the-shelf
assembly of almost any input-output configuration, either
video-only, or audio-follow-video. Expansion is easy
too . .. you simply add input or output expansion modu
les as required

Wouldn't a Series-X Switcher solve some of your
distribution problems?

DYNAIR ELECTRONICS, INC.

8360 FEDERAL BOULEVARD
SAN DIEGO, CALIF. 92114
PHONE: 714-582-3211

>

Write today for full details.
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Practical Performance Tests

The Federal Communications Com-
mission’s technical standard on co-
channel interference to Class I Cable
Television channels is somewhat
obscurely included in Sec.
76.605(a)(9) and 76.605(a)(10), re-
produced in Figure 1. Subparagraph
(9) establishes the 36 dB signal to
noise ratio, but also includes co-
channel interference from undesired
broadcasting signals “operating on
proper offset assignments”. Subpara-
graph (10) establishes the 46 dB ratio
for “discrete-frequency interfering sig-
nals not operating on proper offset
assignments”’.

This part of the series will deal only
with co-channel station interference; a
subsequent part will consider the more
general problem of the coherent dis-
turbances included in suvuparagraph

(10).

What Percentage When?

The Rules, and the Commission
engineering staff as well, are silent as
to when co-channel measurements
should be made, or what percentage of
time must be in compliance. It is a

by Archer Taylor

well known fact that, even within a
few miles of most VHF transmitting
stations, objectionable co-channel in-
terference to direct home reception is
likely to occur from time to time,
especially on Channels 2, 3, and 4. At
Grade B levels, in certain allocation
configurations, co-channel interference
is a frequent experience of non-cable
viewers for several weeks at a time,
particularly in the equinoxial seasons.

Evidently this rle was adopted
primarily to provide a basis for evalu-
ation by FCC field engineers, or in liti-
gation which might arise as a result of
a significant pattern of public com-
plaints to FCC about co-channel inter-
ference on cable. But the operator is
left to his own devices in deciding how
to demonstrate compliance without
going to unreasonably extreme
procedures.

The proper determination of per-
cent-of-time the desired-to-undesired
signal ratio is below 36 dB during a
full seasonal cycle would seem to be
beyond the intent of this rule re-
quiring annual performance tests. Un-
fortunately, unless the rule is clarified

e
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by petition or by the Commission it-
self in a policy statement, it may have
to be clarified in expensive litigation.
Every operator will hope he does not
become a party to such a test case,

Under these circumstances, in addi-
tion to making some sort of test as
part of the annual test procedure re-
quired in Sec. 76.601(C), the operator
may wish to include an explanatory
statement describing in general terms
the extent of co-channel interference
on each applicable channel.

It should also be noted that the
standard on co-channel interference
applies only to signals received within
their Grade B contour, which probably
helps some. It is only necessary to test
for co-channel interference on local
channels, or microwave channels origi-
nally received within Grade B con-
tours.

To substantiate a general statement,
and for several other reasons, as will be
developed further in this series, we
would recommend recording weekly
or monthly observations at a series of
pre-designated monitor test points. A
statement concerning the results of
such observations, reporting on the
existence or absence of co-channel in-
terference should be quite helpful in
the annual report to determine the ex-
tent- of compliance. To this end, 52
weekly reports would be better than
12 monthly reports. In my opinion,
but admittedly not the accepted
policy of FCC, the occurrence of co-
channel interference in a few weekly
monitor check point observations, on
one or two channels, could not be con-
sidered unreasonable. In fact, a ci-
tation for non-compliance because of
such a condition would appear to be
highly unreasonable.

It has been contended that the
measurement of co-channel station in-
terference requires either the $10,000
spectrum analyzer, or a very narrow
band (5-10 Hz) selective voltmeter
such as the General Radio Wave Ana-
lyzer. Because a single measurement of

BROADCAST ENGINEERING
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Our Proc/Amp and DOC

cure the helical-VTR-blues.
Also the reds and greens.

Iftheonly thingbothering .2 -+ matches. Video stability and
you about your helical VTR e . full color interlace are
is the picture you play back, , maintained even through
you can relax. " multi-generation dubs.
Because with the 3SM 1§ And while it does all
Processing Amplifier and 3M ™ this, our DOC reduces your
Dropout Compensator on-line, system costs by allowing more
you can virtually rebuild your passes on your tapes because
tapes with any helical format, in it corrects for dropouts due to
monochrome or color. ' wear, while its built-in dropout
Our P-100 proc/amp cor- simulator allows system test
rects for high or low contrast, without the expense and incon-

2
ale

inaccurate or washed-out colors " venience of a test tape.
and picture jump or roll. So whether you use them as
It replaces the original sync and stand-alone units or as a complete

blanking with EIA-format sync, while video processing system, our proc/amp
our SYNC GUARD circuitry givesyou  and DOC don't just give you a better
arock-solid picture even with distorted  picture: they help pay for themselves.

or industrial sync. It provides dc And that could solve another
restoration and removes tilt and problem.

bounce. Clips white and black levels Video Products, Mincom Division,
and clamps the video signal to reduce 3M Company, 300 South Lewis Road,
noise and transients. Gives you full Camarillo, California 93010. Telephone:

front panel control of burst amplitude (805) 482-1911. TWX: 910-336-1676.
and phase, video and chroma level, =
sync and set up. And optional plug- -
in modules are available for video |
and chroma AGC and color regen-
eration.

If you’ve got more problems, e
add our D-100 Dropout Compensator : B
(DOC). It replaces lost video informa- We've been there.
tion with fill-ins perfectly matched And brought the answers back.
for luminance and chrominance, with
no lines, no flashes, no color mis-

3 COMPANY
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co-channel interference ratio might be
an almost meaningless exercise any-
way, without determining the frequen-
cy of occurrence, some simpler, less
costly way of “determining the extent
to which the system complies with
subparagraph (9) must reasonably be
acceptable to FCC.

We suggest the following ideas,
which have been discussed with FCC
engineers but not endorsed by them.
Of course, if the proper spectrum ana-
lyzer or sharply selective voltmeter is
available for other purposes, it should
be used. But we do not consider that
compliance with the FCC rules pres-
ently in effect necessarily requires the
use of such instrumentation.

Three Practical Methods

Perhaps the simplest method of all
would be to connect an oscilloscope
(vertical response to 500 kHz is ade-
quate) to the video output terminals
of a Signal Level Meter (sometimes
called Field Strength Meter, or FSM).
A co-channel beat will normally be
seen as a ripple in the sync tips when
displayed at field rate. If possible, the
sweep rate should be synchronized to
the ripple frequency rather than the
sync pulse, though this may prove
difficult to do.

The Signal Level Meter should be
connected either at the antenna termi-
nals or the processor output, where
the carrier to noise ratio is normally
greater than 50 dB. Since the IF pass
band of the Signal Level Meter is only
0.5-0.6 MHz, the video signal to noise
ratio should be close to 60 dB, and
even the noise peaks will be close to
50 dB below sync peaks. FCC specifies
a minimum ratio of carrier amplitudes
of 36 dB. This means about 4 IRE
units, peak-to-peak, well above even
the peak noise voltage expected.

Baseband Filter

Another technique would be to con-
nect a 10 kHz or 20 kHz baseband fil-
ter to the video output terminal of the
Signal Level Meter. An oscilloscope or
VTVM could be used to measure the
RMS voltage of the 10 or 20 kHz sig-
nal which will be approximately equal
to the carrier voltage of the interfering
signal. The ratio to the desired signal
level could then be calculated.

Before they departed from the
scene, SKL (Spencer-Kennedy Labora-
tories) supplied a 10/20 kHz filter
(Model 7220) to be used in phasing

CE-4

antennas. Some of these may still be
available, though probably difficult to
find. The filter should not be too
sharp, since the beat frequency could
deviate as much as + 2 kHz from the
nominal 10 or 20 kHz assignment. But
it should provide at least 30 to 40 dB
attenuation at 15.75 kHz and 31.5
kHz. Insertion loss in the nominal pass
band is not critical. It may be hoped
that some manufacturer, reading this
discussion, will produce such a device
for this purpose.

Audio Voltmeter

Similarly, a selective audio voltmeter
could be used such as the General
Radio Model 1232-A Tuned Amplifier
and Null Detector, with less than 6
percent bandwidth. As a matter of
fact, a selective audio voltmeter can
serve so many useful purposes, it
should be seriously considered as part
of the standard test equipment
complement.

This technique may not be suitable,
however, where the desired and un-
desired stations have the same offset.
Although the pattern of offset assign-
ments was designed deliberately to
minimize such situations, they can and
do occur.

Signal Insertion

If co-channel interference is not per-
ceptible at the time of the perform-
ance tests, another simple procedure
would be to insert, through an appro-
priate coupler, a cw signal from a
source such as the RCA WR-99A
marker generator. Adjust the frequen-
cy to any one of the “proper offset”
frequencies (i.e. 10 or 20 kHz above or
below the desired visual carrier fre-
quency). Then adjust the level until
the “venetian blinds™ are just percept-
ible while observing a TV set at close
range, in subdued lighting. Now
measure the level of the cw carrier and
the incoming cable carrier, and, after
allowing for attenuator and coupler
losses, determine the desired to un-
desired signal ratio. It will probably be
greater than 36 dB.

Thus we have shown there are at
least three useful methods, not re-
quiring expensive or sophisticated
equipment, for making the perform-
ance tests required by Sec. 76.601(c)
“...directed at determining the ex-
tent to which the system complies
with .. .” Sec. 76.605(a)(9) regarding
interference from co-channel television
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broadcasting stations.

Outside Assistance

If co-channel interference is, in fact,
a problem significantly affecting per-
formance in the view of the public and
the franchise administrators, a much
more thorough study is probably
warranted. While Sec. 76.601(c) does
not appear to require engaging a con-
sultant merely to prove that fact, the
services of a consultant may be useful
for designing a feasible solution to the
problem.

Houston To Get
Multipoint
Television

Soon Houston will have its own
private television network. It is a
unique system known as Houston
Multipoint Television and was sched-
uled to be in service early this year
according to Paul Taft, president of
Taft Broadcasting Corporation, the
organization authorized by the Federal
Communications Commission to
operate the system in the Houston
metropolitan area.

This is a ‘private’ television service
and is designed to serve commerce,
industry, education, medicine, and
government facilities.

HMT television signals are trans-
mitted from the antenna atop One
Shell Plaza and are received at loca-
tions selected by the user. For ex-
ample, if a company wishes to make
use of this service, a special directional
receiving antenna is placed on top of
the company’s building or buildings.

Connection is then made from the
receiving antenna to the television sets
within the building. Between the an-
tenna and the sets, an encoder is in-
stalled so that even though HMT is
transmitting a number of consecutive
programs, only that transmission
desired by the company is received.

In other words, HMT is meant for
specific users and is private in the
sense that one user cannot receive
another’s program.

While special equipment as described
is required, the signal is received on
any conventional home television set
via Channel 7.

An obvious advantage of the system
is that receiving sets are on the prem-
ises of the user and viewers are not
removed from their job sites.

BROADCAST ENGINEERING
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The situation:

it is now well known that expanded
polystyrene provides superior elec-
tricalsincoaxialcable. It permits
longer trunk runs using smaller
cableswith fewer amplifiers, thanis
possible with expanded polyethy-
lene.

The problem:

in the beginning, polystyrene was
not quite as flexible as other dielec-
trics and had a tendency to buckle
occasionally when mishandled. In
all other respects, polystyrene was
far superior to anything yet devel-
oped. It still is.

April, 1973

Cell-O-Air
XD Coax. N
The state of the art
at Comm/Scope.

The solution:
through constant development and
testing, Comm/Scope has an ex-
tremelyhigh-quality polystyrene di-
electric—the specs are ultra-rigid.
Then we developed production
techniquesthat guarantee uniform-
ly consistent dielectric properties.
And finally, we'll show you some sim-
ple procedures for loop formation
which maximize service life in the
presence of severe changing envi-
ronments. Our representatives are
available to pass these methods on.
So specify Comm/Scope Cell-
O-Air XD Coaxials. Copperclad alu-
minumcenterconductor. Heavy

gauge aluminum outer conductor.
And Comm/Scope’'sexclusive Cell-
O-Air expanded polystyrene di-
electric.

Available in all standard sizes. For
aerial or direct burial applications.
For information and prices: Comm/
Scope Company, P.O. Box 2406,
Hickory, North Carolina 28601.
Phone 704/328-5271.

Warehouse locations:

San Rafael and Chula Vista, California;
Dallas, Texas; Tampa, Florida; Seattle,
Washington; Sherrills Ford  and
Angier, North Carolina; Woodbridge,
New Jersey; Rock Island, lllinois.

Comm/Scope Company

Division of Superior Continental Corporation

A Member of Continental Telephone System

For More Details Circle (44)on Reply Card
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I NEWS

NCTA President
Hits OTP Interview

(In an interview on the PBS program
“Firing Line” scheduled for airing
February 18, 1973, Clay T.
Whitehead, director of the Office of
Telecommunications Policy, made a
number of remarks about the cable
television industry. Following is a
statement by NCTA President David
Foster in reply to charges made by Mr.
Whitehead.)

I am appalled at the remarks made
by Mr. Whitehead in his “Firing Line”
interview with respect to the integrity
of the cable television industry and its
position on the complex copyright
question. He says that QTP believes
that copyrights ought to apply to
CATV but that “The cable industry
doesn’t exactly see it that way.” Mr.
Whitehead is not just grazing the truth,
he’s driving a wagon train around it.

The facts he omits are these. The
Supreme Court has held that CATV is
not liable for copyright under existing
law. Despite this ruling—and even prior
to the court’s decision—the cable in-
dustry has consistently and publicly
demonstrated its willingness to pay
reasonable copyright fees.

The issue is not and has not been
one of will CATV pay copyright. The
issue is what are reasonable copyright
fees. Mr. Whitehead knows this quite
well. To suggest otherwise before a
national television audience does a
grave disservice to the public, to the
CATYV industry, and to the resolution
of an important and complex issue.

To dredge up the old unfair com-
petition and cable-is-a-parasite shib-
boleths should be beneath the dignity
of OTP. Those are the clubs of only
the most hardline and irrational
opponents of cable.

As for his remark that the cable
industry hasn’t been one of the most
forward-looking industries in the
country, I would suggest that such talk
unfortunately seems to be consistent

CE-6

with Mr. Whitehead’s general posture
toward the media in this country.

Our position is quite clear. We con-
sider the early passage of copyright
legislation embodying fair copyright
payments by CATV systems to be of
the utmost priority. We are working
toward that goal.

I would earnestly suggest that QTP
apply its energies towards speedy
enactment of copyright legislation,
rather than towards clouding the issue,
It is, after all, a matter for Congress to
decide, not the Office of Telecommu-
nications Policy.

Special Cable
Program Set
For May

A conference on cable television
programming and a workshop in video-
tape techniques will be held in May
1973 at the University of California at
Berkeley, with joint sponsorship by
two UC Extension departments, the
Center for Filmmaking Studies and the
Department of Urban Affairs.

Both events are planned for repre-
sentatives of groups and organizations
interested in using cable TV channels
set aside for education, government,
public access, and programming pro-
duced by local cable systems. The
overall aim is to provide answers to
questions about how the new FCC
rules apply to the participants’ com-
munities, what precedents have been
set in other communities, and what
skills and resources are required for
TV production,

The conference, scheduled for May
5, will bring together speakers from a
variety of backgrounds who are in-
volved directly or indirectly with cable
TV. Their discussions will cover FCC
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regulations on cable channels; mobi-
lizing access and origination channels;
program sources; community, educa-
tional, and local government program-
ming; making videotapes; program pro-
duction; and the state of the art in
cable casting. Concurrent panels
during the evening session will take up
educational, government, and com-
munity programming.

Among the speakers are representa-
tives of the FCC, the National Cable
Television Association, the Cable Tele-
vision Information Center, and organi-
zations involved in program pro-
duction on the East and West Coasts.
Panelists will include many Bay Area
people concerned with cable program-
ming. The conference registration fee
is $40.

The videotape workshop, scheduled
for May 19-27, is designed as an in-
tensive course in the basic skills of
Y-inch videotape production. It will
study the videotape medium and its
applications, the technical aspects of
videotape equipment, camera tech-
niques, scripts, documentation and
graphic displays, TV appearance and
interviews, and editing. It is intended
for persons in schools, government
agencies, industrial organizations,
public relations activities, and com-
munity groups who may wish to use
videotape.

Paul Turner, an instructor in broad-
cast communication arts at California
State University, San Francisco, and
Shelley Surpin, a San Francisco video-
tape maker, will conduct the work-
shop. Weekend sessions May 19-20 and
26-27 and evening meetings May 21-24
are planned. The registration fee is
$105, and enrollment is limited. Op-
tional academic credit may be earned.

Further information about the con-
ference and workshop is available from
the Center for Filmmaking Studies,
University of California Extension,
2223 Fulton St., Berkeley, Ca. 94720;
or phone (415) 642-4101.

Plan Now...
To Attend
Your NCTA

Convention

BROADCAST ENGINEERING
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Co-Channel Beats Got You Down?
For Quick Relief...

EiE has what you’ve been waiting for. modular design, low differential phase and gain
A performance proven phase-lock color television distortion and minimum group delay. Spurious
modulator that allows you to “‘reclaim’” those beat suppression on all channels is in excess of
cable channels which have been vacated due to 60 dB below visual carrier at +60 dBmV (maximum
direct “off-air” pickup in strong signal areas. output) without the use of external bandpass
Co-charinel beats can now be eliminated with our filters. An optionally available network provides
CTM2 Phase-Lock Modulator which synchronizes group delay predistortion characteristics which
the modulator output to the interfering conform with FCC transmitter requirements.
broadcast signal. Call or write today for more information on
The model CTM2 is only one in a series of EiE’'s complete line of headend equipment.
broadcast quality EiE color television modulators Electronic Industrial Engineering, A Division of RCA

which includes: the CTM1 standard modulator; 7355 Fulton Ave., N.Hollywood, CA 91605
the CTMS, for microwave _— (213) 764-2411

applications; and the CTM4, | krd e
a phase-lock version of the = | @ Il o .
CTM3 el | it Electronic
' . i | Industrial
All CTM series color 3 iR ] Engineering
television modulators feature = & f et s A Division of RCA
For More Details Circle {45)on Reply Card
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W PRODUGTS

Color TV Modulator

Electronic Industrial Engineer-
ing, a division of RCA Corporation
based in North Hollywood, Cali-
fornia, has introduced a new phase-
lock color TV modulator that
enables CATV systems to offer
programming on channels used by
television broadcast stations,
without objectionable interference
patterns.

The solid-state Model CTM2
modulator produced by EiE is cap-
able of synchronizing the modu-
lator RF output to a received
broadcast signal, allowing a CATV
system to use the same channel
allocation as that of the broadcast
signal.

This phase-lock feature elimi-
nates ‘‘co-channel’’ bars, or beats,
that would make viewing on a con-
ventional receiver intolerable.

Of major interest to the broad-
cast industry is the fact that a qual-
ity, low cost and relatively simple
method of meeting a station’s “‘in-
house’’ monitoring requirements
can be designed around the EIE
CTMI1 series of color television
modulators and CTDI demodula-
tors.

FiE’s CTM Series also includes
the CTM1 standard modulator,
available on sub-low, standard
VHF, mid-band and super VHF
channel allocations. Both modula-
tors use an integrated device se-
lected for its ability to transmit the
color sub-carrier without impairing
its saturation or hue characteristics
under a wide range of modulation
conditions, with extremely low
values of differential gain and
phase.

The assembly of both modula-
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tors consists of four totally
shielded plug-in modules: Video
Modulator, Audio Modulator,
Converter and Power Supply. The
phaselock circuitry is incorporated
into the converter Module and an
auxiliary sub-assembly (Phase
Lock Module) which is mounted
within CTM2 housing.

The modules are contained in a
housing which provides facilities
for external connections and inter-
module wiring as well as a preci-
sion attenuator for output level
control. Except for the converter,
the modules associated with each
modulator are identical, thereby
minimizing the stocking of spares.

The basic housing for both
models includes metering to facili-
tate the adjustment of modulation
depth in the case of the visual car-
rier and deviation in the case of the
sound carrier.

For More Details Circle (60)on Reply Card

Rack Mount
Color Monitors

Universal Media Corporation,
introduces a complete line of color
monitors specifically engineered
for broadcast, closed-circuit, cable
and teleproduction applications.
The Unimedia SMT Series Moni-
tors include 9-inch, 12-inch, 15-
inch and 17-inch models. Each fea-
tures the Sony Corporation Trini-
tron picture tube. The single-gun
Trinitron system eliminates con-
vergence problems and moire and
produces brighter, sharper pictures
with excellent colorimetery and
stability.

All monitors rackmount in
standard 19-inch racks, with the 9-
inch model available as a dual in-
stallation or in a frame for use with
a half-rack waveform monitor.

Primary controls are all front
mounted and talley lamps are pro-
vided. A built-in audio
speaker/amplifier may be included.
Three professional features may be
ordered as options—a front panel
switch control of underscan, A-B

www americanradiohistorv com

selection of two inputs, and switch-
able horizontal and vertical pulse-
cross display.

For More Details Circle (61)on Reply Card

Cassette Recorder
And Slide Projector

Spindler & Sauppe now has
available their model 740 QueSette
Recorder. This cassette recorder
has an extra track for use with
external multi-media/multi-screen
programming equipment. In addi-
tion, a built-in synchronizer makes
it possible to use the unit with only
one still projector.

In addition, the company is now
showing their Selectroslide model
900 professional slide projector.
The new unit allows 50 to 500
slides to be shown in continuous
rotation. Slide advancement is one-
half second. Their patented four-
element condenser system pro-
duces even illumination. It delivers
full brightness with /2.5 lenses of
any focal length from 1% to 12
inches, and lowers center to edge
fall-off to about 15 percent.

For Moare Details Circle (62)on Reply Card

Studio Lighting Kit

Smith-Victor’s K71 HI-FI Fo-
cusing Quartz Studio Kit is a de-
luxe, professional lighting kit, yet
is portable. The kit consists of 3
lights with a total of 1800 Watts, 3
10-foot stands, 2 barn doors, two
scrims and a carrying case.

The lights provide highest
quality lighting for photography
and TV and they are ideal for Fill
and Punch lighting applications.

Three 710 HI-F1 Focusing
Quartz lights, each with a 600 Watt
DYH lamp are rated at 3200° K and
have a long 75 hour life. Cable
length is 10 feet, 3-wire. Stands
supplied are the SA10 aluminum
type and fold to 272" but extend to
a generous 10 feet. Locked exten-
sions prevent accidental separa-
tion. Entire stand is matte black
finished to prevent reflections. The
kit is packed in a carrying case
measuring only 29" x 16" x 7" with
a total weight of only 34 Ibs.

Complete specifications and
prices are available from Smith-
Victor Corp., Griffith, Indiana
45319.

For More Details Circle (63)on Reply Card
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We added features to the BC-230 that
make the BC-230B second to none in
the industry, but we added nothing
to its price.

Automatic centering The BC-230B
is the first automatically centering
camera made in the U.S. The operator
centers the image once and from then
on it stays in register automatically—
no distracting manual adjusting.

Return viewfinder feed Operators
can monitor master contrel to pre-

view effects—{rame-up and pre-set

split screens and other special effects.

Bias lighted prism and extended red
Plumbicon* These features mini-

mize plumbicon lag and maximize
sensitivity over a range of light levels
from bright sunlight to low-key, mood
lighting in the studio.

Lensoptions Theuser can choose the
lens to suit his application. The Ange-
nieux 10/1 is standard; the Angenieux
15/1 and Canon 10/1 are optional.

New packaging There is no longer
need for big, bulky cameras. The BC-
230B is the lightest, most compact
broadcast studio/remote camera
with all these added features.

Tt also has a new, tilting viewfinder
hood for better light shielding and
more convenience. Newand imaproved

We will match our BC-230B
against any broadcast color

TV camera in the world!
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paging and intercom systems and a
larger, 360° tally light have been
mcorpordted Dual handles make;'
carrying easy. T here is albo ‘conven-
ient script clip. :

If you would like to know more

about the BC-230B, contact your local

Ampex representative or write Amipex
Corporation, Audio-Video Systems
Division, 401 Bmadway 'Redwood- :
City, CA 94063. :

STMANV, Philips

For More Details Gircle (14)on Reply Card
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Microphone attenuation:

When is it really needed?

By Todd Boettcher*

Most professional microphones,
except for some condenser types and a
few special-purpose types, generate
output voltages in the vicinity of -60
dB.* As a result, it has been a common
practice to use microphone preampli-
fiers in the audio board with 60 dB
gain. When louder-than-average sound
sources are to be mixed, problems
result from such a “hot” mix.

The first problem comes as the
mixer fader is barely cracked open,
making gain riding virtually impossi-
ble. Chances are good that the first
preamplifier stage, which usually
precedes the input fader, will be driven
to the clipping point, causing severe
distortion.

The V.U. meter will not show that
the input is overloading, because it is
tied across the board output. An al-
ternative, if the first stage is not being
driven into distortion, is to bring the
board master down. That’s a poor al-
ternative because of the potential
WTMJ, Milwaukee, Wis.

reduction in S/N ratio as well as the
possibility of overdriving the line
amplifier in the board. And just as
important, it will prove to be a
hindrance to providing a good mix
with other, lower level audio sources
since those faders would have to be
almost wide open,

A Comfortable Range
There are two good alternatives
available to provide a comfortable
mixing range on the fader: active
attenuation through the use of rela-

tively lower gain input preamps, and
passive attenuation through the use of
resistive pads. The ideal, under current
state-of-the-art practices, is to incorpo-
rate a variable front panel gain control
on the first stage of the microphone
preamp. When utilizing op-amp or IC
preamps, a variable feedback resistor
(potentiometer) will provide the
desired result. In modern audio boards
not using an op-amp or IC design, the
gain of the input stage can be adjusted
by changing a fixed resistor on the
preamp printed circuit board. Experi-

Management nghkghts

Hopefully, the best thmg yeu ‘have to seil is you; snund
Even if you bypass the mathematics the author presents,

_you can see that (whether home brew or commereially
purchased) attenuator pads can improve your product. And

in this case,
minimal.

the cost for makmg the Jmprovement |s

Photo 1. External view of the microphone attenuator box, Note
that dry transfer labels were used for their lasting quality rather

Photo 2.

Internal view shows wiring and component layout.
Resistors were hard-wired on boards for rigidity so that continued

than adhesive-backed tape or paper labels. "’Inline’’ layout also con-
tributes to ease of use with input connector, switches, and output
connector (hidden) in a straight line.
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handling would not loosen the connactions. Resistor boards were
stacked because of the large quantity of resistors used. The non-
shielded hook-up wire used is a 20-gauge. All wires wera laced down
to keep internal parts’ movement to a minimum,

BROADCAST ENGINEERING
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mentation with a potentiometer to
replace the fixed resistor may provide
usable results; however, added hum
induction or a reduction in high
frequency response may occur with
such a modification due to the ad-
ditional lead length.

Passive
Attenuation Pads

The alternative is to use passive
attenuating pads in the microphone
line preceding the first stage of ampli-
fication. The passive attenuator in the
microphone line is the only recourse
for almost all broadcasters and for
recording studios using the older-type
boards. The pads should be inserted as
close as practical to the input of the
first preamplifier stage to help keep
microphone line noise to a minimum.

The pad will attenuate noise as well
as the signal. For example, a 10 dB
pad will attenuate the signal by 10dB,
but at the same time it will attenuate
line noise prior to the pad by 10 dB.
Room noise picked up by the micro-
phone will also be attenuated by 10
dB, keeping S/N ratio the same as if
an attenuator had not been used.
Caution must be taken: do not use too
much attenuation, because the internal
amplifier noise could then effectively
reduce the S/N ratio.

Several audio equipment manu-
facturers have in-line plug-in pads
available commercially, usually pro-
viding 10 dB of attenuation. If more
than 10 dB of attenuation is required,
several of these units can be plugged in
seriecs. This is adequate for limited
microphone setups, but when a
multiple-mic setup is used for a band,
for example, the cost and awkward-
ness of using many plug-in pads
becomes prohibitive,

Calculating
Attenuator Values
The “H” pad is a familiar device to
all audio professionals. Composed of
five resistors, the “H” pad provides a
given value of attenuation to a

April, 1973

Allresistances shown are standard E_1. A, 5%
values. :

All values were found:by calciilation as showin
previously in this article. : .

Rl R2
B | 20| M|
EREER
2008 | 30| 2.
3008 10 | 68 |

Fig. 1 The basic ""H"” pad, comprised of
five resistors. This pad provides proper
imedance matching for both the input and
output signals.

balanced circuit (See Figure 1). The
“H” pad has a given input impedance
(Z;) and a given output impedance
(Z). In the pads used for microphone
line attenuators, the input and output
impedances are both 150 Ohms to
conform with current industry
standards. When the input and output
impedances are the same, afl four
series resistors (R,) are identical.
Specific resistor values for a given level
of attenuation can be calculated by
specifying the attenuation in dB, the
pad impedance (assuming that Z; =
Z,), and the “k” factor. The “k”
factor is the actual voltage gain for a
given increase in dB. Assuming that
the output voltage (V) is greater than
the input voltage (V;), then k =
(Vo/V). The relationship of dB and
“k™ can be seen by the following
formula:

0
dB = 20log —
og v,
\Y

)
then =k
\Y

iftvy Vv,

thus dB=201log k

If the calculated resistor values are
within the tolerance limits of the avail-
able standard resistors, then those
resistors may be used to build a pad
with the assurance that the finished
pad will have an actual attenuation
nearly identical to the design goal.
When using 5 percent resistors, the
finished pad will have an overall
accuracy within 5 percent of the
design goal. In practice, the accuracy is
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usually measurably better than the 5
percent error, typically between |
percent and 2 percent.

A Practical Solution

The basic requirements 1 es-
tablished for the construction of a
passive microphone attenuator were
compactness and versatility, Since we
have a number of studios in which this
could be used, portability was also a
factor. For that reason, the attenu-
ators were not built directly into the
audio board.

Cannon XLR connectors were used
for compatibility in all our studios.
Four “H” pads were used to provide
varying levels of attenuation: 6 dB, 10
dB, 20 dB, and 30 dB (See Chart 1).
All pads have a 150 Ohm impedance.
A straight feed-thru (O dB attenu-
ation) was also included. Four of these
switchable attenuators were built into
one 117 x 7”7 x 27 chassis so that only
this one item would have to be found
when needed (See Photograph 1).

Any number of separate channels
could have been included, limited only
by cost and chassis size. With all four
attenuator channels set for maximum
attenuation, this chassis duplicates the
attenuating potential of twelve com-
mercial in-line attenuators.

In broadcasting, set-up time is at a
premium. Frequently, set-up time a
half hour or less, especially in local
station production, even for complex
microphone placemeat situations.
Thus, the rotary selector switch for
variable attenuation saves a lot of time
when compared to plugging and
unplugging in-line attenuators of a
fixed value,

All resistors used have a 5 percent
tolerance. These were used to reduce
cost, yet maintain adequate precision.
Precision resistors were not used
because more accurate attenuation
values are not really necessary in
practice. Remember, the goal is to
attenuate to a usable level, not
necessarily to laboratory standards.

Separate pads were built for each
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value; they were not added in series to
increase attenuation, Even though 5
percent resistors were used, remarka-
ble accuracy was realized on attenu-
ation value. The 6 dB and 10 dB pads
were accurate within 0.10 dB or less.
The 20 dB pads were accurate within
0.25 dB, and the 30 dB pads were
accurate within 0.50 dB.

Four-pole rotary switches were
used to switch both the input and the
output of each pad. No pads or
portions of pads remain in the circuit
when not switched in (See Figure 2).
Passive resistor noise is negligible. All
internal wiring is shielded (Belden
8451) to add to the shielding provided
by the steel chassis. A 12-gauge ground
bus also doubles as an anchor to which
the wiring is laced. Resistors were
mounted on terminal boards lining
both sides of the chassis. Because of

the number of pads involved ( a total
of 80 resistors), terminal boards were
triple-stacked.

Phase Reversal

One additional feature I felt was
desirable to incorporate on this chassis
is a phase reversal switch. The phase
reversal feature is not found on boards
for broadcasting, nor on small record-
ing studio consoles. A DPDT toggle
switch was used, although a rotary
switch probably would provide better
contact life. This switch is important
for two reasons: to correct for an out-
of-phase microphone, and to deliber-
ately switch a microphone out of
phase for special effects.

At times an out-of-phase micro-
phone can be used to good advantage
to simplify mixing. Broadcast mixing
is considerably more limited than
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mixing in a modern multi-track record-
ing studio. The broadcaster is
frequently limited to four to ten
microphone inputs for a given pro-
duction, depending on the size of the
console available.

My goal as a broadcaster is to take a
potentially complex mixing situation
and reduce it to the barest essentials
and still produce good results. For
example, in a two microphone inter-
view, an out-of-phase microphone can
cancel an unwanted hollow room
sound without affecting the voice
quality if the microphones are kept far
enough apart from each other with
respect to their primary sound sources.
The rule of thumb is that the distance
between the microphones must be at
least three times the distance between
each microphone and its respective
sound source.
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Fig. 2 Schematic for one of the four attenuator-phase
shift circuits. Switches are shown in the 0 dB attenuation

position and the O-degree phase position.
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Calculating
Resistance Values

One good reference for a table of
“k” factors is the Audio Cyclopedia

by Howard M. Tremaine.
As an’

Slstance

For 10.dB, “k”=3.1623

When taping a rock band in a
broadcast situation (without the use of
an isolation booth), the lead singer’s
microphone is often picking up too
much instrumental sound to carry the
singer’s voice, let alone provide a
decent mix. Put the lead singer’s
microphone out of phase with respect
to the instrument microphones and
the singer can be mixed at will. The
instrument sound will be cancelled out
of the singer’s microphone to a con-
siderable degree. The out-of-phase
sound for the instruments will not be
heard if the 3-to-l1 rule previously
mentioned is followed. Best results
will be obtained if all microphones are
the same.

Other Uses

The attenuators will find use in
almost every situation other than a
straight voice talking at a normal or
reasonably normal level. Forced dra-
matic readings, singers used to per-
forming in legitimate theatre, singers
of classical music, most bands and full
orchestras are just a few examples
where microphone attenuation would
most likely prove helpful. For ex-
ample, an opera singer can easily pro-
duce crescendos 20 dB above the

*Reference: 0 dB=1 mw/I0 dynes/em?
*Reference: 0 dB=10"'% Wart/cm?
{threshold of audibility)

22

‘ample the followmg steps
are necessary to. calculate the
ues of a 10 dB balanced
“H” pad with a 150-Oh :,[mpedanu.e

k

k2.1

R, ={0.35137) 22

R, =(0.35137) 2(150)

R, =(0.35137) 300

R, =105.411

Closest ELA. 3% values:

= 110 ohms

1 Bud CB-1193

1 Bud . BP-670
4 Cannon XLR~33]

4 Cannon XLR-3-32
4 Keystone 15036

1 Belden 8451

4 Ohmite
16 Ohmite

4 Ohmite
16 lem-i:te
16 Ohmite
16 Ohmite

4 Ohmite

4 Ohmite

4 Centralab PA-2010 :
4 Kurz-Kasch S-292-3L

k-1
K + 1 Z
2
3 .
_(0.51950) 150
R
: 2
~_77.92500
Rz = 38.9625
H o= 39 ghms

Parts List

4 Cutler-Hammer 7592K7
Alternate for toggle switch:

4 Centralab

www americanradiohistorv com

2% 11x7 steel

200 ohm, % watt,

PA-2002

\'-'@.2,5:5-_
chassis '
11 x 7 steel hottom @ 1.50

plate :

 female pane[ @ 2.12
receptacle
male panel receptacle @121
terminal boards @205
shielded wire @1.75

~ (partial spool—257)
10 ohm, % watt, @ .12
5% resistor
24 ohm, % watt, @ .12
5% resistor i
30 ohm, % watt, @ .12
5% resistor
39 ohm, % watt, @ .12
5% resistor '
62 ohm, % watt, @ 12
5% resistor
68 ohm, watt, @ .12
5% resistor :
110 ohm, % watt, @ .12
5% resistor

12
5% resistor
4 p 4 pos cer rot @3.72

sw (short)
black pointer knob .@_- 17
w/brass insert

DPDT toggle switch @ 1.36

2 p 2 pos cer rot
sw (short)

@2.76
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average level. Rock and jazz bands can
produce constant levels 20 dB to 30
dB above a normal conversational
recording level.

Another way to approach the
problem is with reference to the sound
pressure level (S.P.L.)* at the micro-
phone. A voice speaking at a conver-
sational level will produce an S.P.L. of
60-70 dB at a microphone placed 2-3
feet from the source. An orchestra will
produce an S.P.L. of 85-95 dB at 25
feet during loud passages. A 20-piece
jazz. band and a rock band will pro-
duce an S.P.L. of 100-120 dB at the
same distance. The purpose of the
attenuator is to reduce these varied
S.P.L.’s to one average voltage level in
the area of -65 dB to -55 dB at the
input to the first stage of preamplifi-
cation.

In practice, I have found that the 6
dB and 10dB positions of attenuation
are most useful for bringing a “hot”
microphone in line with others used
for a normal-level recording. The 20
dB and 30 dB positions are most
useful for musical groups. For rock
and jazz bands, the most-used position
is 20 dB.

After more than a year of use, there
have so far been no problems con-
nected with the use of this device.
Very rugged construction plus
thorough shielding have proven to be a
definite benefit in this instance. Total
parts costs were held to under $50. If
space or finances are even more
limited, 1 would suggest incorporating
at least a switchable O dB and -20 dB
attenuator into your present facilities.
This would eliminate the majority of
the loud-source audio problems in
your station, studio or remote. U

“All | said was ‘Open Your Files,”

April, 1973

CCA SOLID STATE 40 WATT HI
FIDELITY TRANSMITTERS
AND RECEIVERS permit you to
originate programs from
remote locations — designed
for 115VAC or maobile use.
Three inputs with mixing —
15 Kc response.

CCA “CITADEL'" CARTRIDGE
MACHINES feature direct
drive. built-in 150 cycle, at no
additional cost, plug-in elec-
tronics — full accessibility —
Playback $495 for Mano, $725
— Stereo; Record/Play $695
Mano, $995 — Stereo.

CCA offers a complete line of
solid state AM transmitters
4 to 50 watts for campus
radic and broadcast emer-
gency service.

MINI

Perfect for
Iimited
automation
aperation. Can
be expanded to
complex format.

Priced less than
$6,800 includes
controller (2)
Revox, (1)
carousel and
external Citadel
Record /Play.

For More Details Circle (46)on Reply Card

SAVE ON TELEPHONE
EXPENSE with
ECA REMOTE PIGK UP
and STUDIO
TRANSMITTER LINKS

Send this advertisement
for maore information
CCA ELECTRONICS CORPORATION
716 Jersey Avenue
Gloucester City, N. J. 08030
(609) 456-1716

YOUR BEST BUY
FOR

CARTRIDGE
EQUIPMENT

Send this advertisement
for mare information
CCA ELECTRONICS CORPORATION
716 Jersey Avenue
Gloucester City, N. J. 08030
(609) 456-1716

YOUR BEST BUY
FOR

EDUCATIONAL
AM & FM

Send this advertisement
for more information
CCA ELECTRONICS CORPORATION
716 Jersey Avenue
Gloucester City, M. J. 08030
(609) 456-1716

(K,
AUTOMATION
MINI to MAXI

Send this advertisement
for maore information
CCA ELECTRONICS CORPORATION
716 Jersey Avenue
Gloucester City, M. J. 08030
(609) 456-1716
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CCA SOLID STATE STUDIO-
TRANSMITTER LINKS. avail-
ahle for 200 Mc, 300 Mc, 450
Mc and 900 Mc. 10 Watts out-
put High Fidelity good for
Meno or composite input.
Plug-in modular construction.

CCA “CITADEL" PLAY UNITS
are only 5 wide. Thus,
three can be mounted side by
side in a standard 19" rack.

CCA offers both vacuum tube
and solid state FM transmit-
ters from 10 to 100 watts
for low power and emer-
gency application.

For the most complicated for-
mat. Can control 12 different
sources for as much as 600
events . . . Approx. $15,000.
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Introducing
the TK-435 camera.

It sees things the

way the TK-44 does.
But automatically.
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Until now, the TV color

camera that couldn’t be beat was

, the RCA TK-44.

{ (& You could depend on it for
g | true, sharp pictures time after

e time.

N Now there’s the new TK-45.

It combines what you liked so

much about the TK 44 with big new advantages.

Advantages like automatic black and white levels.
Automatic iris. Automatic centering.

So you get consistent picture quality, consistent
scene-to-scene colorimetry with less need for technical
manipulation. Camera set-up and operation are simpler
and easier.

And since the new features are located in the con-
trol unit, cable clutter is kept down.

- There’s more. Much more. But it adds up to this.
No other camera can do more to make your productions
look better —automatically.

Just ask your RCA representative.
Or write for full details. RCA Broadcast
Systems, Bldg. 2-5, Camden, N.]J. 08102. “ﬂ"

The New TK-45.1t sees things your way. Automatically.

For Mare Detalls Circle (16)on Reply Card
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Remote control
operator assistance

By Mel Hart™

The operation of a transmitter by re-
mote control deprives the operator of
most of his important information in
the event of trouble. He no longer can
rely on his senses of sight, sound, smell
and touch. All that he has left is his
ability to read a remote meter and
attempt to diagnose the failure from
the very limited information available.

He cannot see the rectifier arcing or

course is to try to get back on the air
as quickly as possible by blindly oper-
ating the remote controls. This often
leads to errors under the pressure of
being off the air.

With most remote control systems
he can operate only one control at a
time and read only one meter at a
time. In order to minimize down time
he must have mechanical assistance in
the form of relay operated or motor

smell a hot component, his only  driven systems that will automatically
*WIL, St. Louis, Mo. perform the functions that he would
Management nghl:gius

 main transmitter is down?

o

- Au- tlme lust is money last. If it isn t lost, it’s because yml
 managed ‘to shuffle make-g’oods into the lmeup As the
-author pomts out, without aﬂequate remote sensing and
~ control, even a backup transmitter may not eliminate dead _
~ air. Is you transmitter really remotely controlled? If it i a8
- how much time is lost in sthchmg toa backup When your

Fig. 1 The power failure re-
cycling panel is at the top of the
photo. A momentary failure of
the AC allows the first relay to
drop out. When power raturns,
the back contacts of this relay
anergize the filaments and the
time delay relay. After five
seconds the second relay pulls in,
closing the plate circuit and the
path to the second time delay.
The second delay rasets the first
relay after five seconds, making it
ready for another failure. Lamp
to the right remains on until
push-button is pressed. This indi-
cates that unit has been operated.

perform if he were present at the
transmitter site.

Older transmitters, such as the Gates
BC-5A (circa 1948) at WIL require five
separate operations performed in the
right order to get on the air, filament
on-driver on-antenna transfer-plate
on-automatic reset on. Skipping any
function in it’s proper order will result
in no operation.

In order to alleviate this situation at
WIL I have designed and built some
automatic devices to assist the oper-
ator. First of all, the normal automatic
reset features in the main transmitter,
a Gates BC-5P2 will take care of
momentary overloads. In the event of
an AC power failure the panel shown
in Figure 1 will automatically, as soon
as the power is restored, reset the fila-
ment power and five seconds later re-
set the plate power. The transmitter is
usually back on the air before the
operator can begin to dial up the re-
mote control. In the event of a pro-
longed AC outage the 50,000 Watt

www americanradiohistorv com
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Onan generator will automatically
start and take over the load in less
than 10 seconds. The panel shown will
then reset the transmitter automati-
cally.

If the transmitter is not back on in
15 to 20 seconds the operator knows
that he has real trouble and must use
the auxiliary transmitter. This is ac-
complished by dialing one position on
the remote control and operating the
“raise” key for 5 seconds or more. The
panel shown in Figure 2 then goes into
operation and performs, automati-
cally, all of the necessary functions to
switch transmitters. An explanation of
the panels functions is given in the
captions.

April, 1973

Figure 3 shows the installation of
the 50,000 Watt Onan generator in its
own room at the transmitter. Cooling
air is drawn from the outside through
the louvers at the left and expelled
through a louver directly in front of
the radiator. An electrical engine
heater keeps the water warm at all
times. The fuel is LPG stored in a
[,000 gallon tank. This is also used for
the building heat.

As the travel time from the studio to
the transmitter is about a half hour the
systems described have saved many
hours of down time for WIL. An out-
age that is not automatically reset
within 15 to 20 seconds calls for the
use of the auxiliary transmitter, the

wwWwW americanradiohistorv com

Fig. 2 The cam switch is driven
by a one RPM motor and actuates
the micro switches in the proper
sequence to turn on the filaments,
switch the antenna, turn on the
driver, plate voltage and auto-
matic reset of the auxiliary trans-
mitter. The last micro switch
turns off the motor and makes
the unit ready for the action
again.

Fig. 3 Operation of the 50,000
Watt generator is completely
automatic. Failure of any one of
three phases of the commercial
power will start the unit. Whan
the power returns to normal, the
generator will continue to run for
about five minutas and then shut
down, {(Note the security bars
over the air intake at left.)

total off the air time should not ex-
ceed one and one half minutes in any
event other than a failure in the direc-
tional antenna system which, unfortu-
nately, cannot be duplicated.

Several years ago the old antenna
system was completely redesigned and
a new phasor and antenna tuning units
were built on the site by the author.
Separate cabinets were used for the
day and night phasors and upper and
lower sections of a 3’ by 5” aluminum
panel were used for each antenna
tuning unit to allow the repair of
either pattern components while the
other pattern is in use, O
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Who
IS
Ben
F
Waple?

We’ve all seen Colonel Sanders on
TV. Unless our eyes deceive us, he
exists. We see pictures of Betty
Crocker on cake mixes, so we know at
least what she’s supposed to look like.

For years now, all those of us who
have FCC licenses have wondered
about another name: Ben F. Waple.

We recently pulled a letter from our
mail bag that said what many of us
have, over the years, considered. In its
entirety and unedited, here’s the best
phrasing we’ve seen of that old ques-
tion, who is Ben F. Waple?

Dear Editor:

A couple of months ago, I was
looking at some FCC documents and
happened to take note of the most
famous signature in broadcasting, Ben
F. Waple.

“Who is he?” I asked someone.

“Secretary of the FCC, you idiot,”
was the reply.

“Yes,” I said, “but who is he?”

Nobody really knew. No one had
ever seen him, not even his picture.
One engineer said he thought he knew
somebody who might have met him
once. But nobody really knew any-

28

thing about him. In fact, no one could
remember if there was a day long ago
when there was no Ben Waple.

Is he for real? Could one man
possibly have lived so long? My con-
clusion, after talking to many engi-
neers, is that there is no Ben Waple. He
is just like Betty Crocker. .. .an image
with a rubber stamp signature.

Am I right, Mr. Editor? How about
ending this mystery that has baffled
broadcasters for years, and give us the
truth? Is he for real or isn’t he? That’s
what I want to know.

Lance S. Micklus
Field Engineer
Vermont Educational Television

Suspecting that you might be on the
right track, Lance, 1 decided to do
some checking. Howard Head (A.D.
Ring & Assoc. Wash. D.C.) supplied
the answer to your question.

Yes, Virginia,
There Is A Ben Waple

Ben F. Waple was born in
Washington, D.C. back in October of
1911. He began his government career

wwWwW americanradiohistorv com

Bame 7X

7/744_.

as a messenger with the Civil Service
Commission during the great depres-
sion, 1930, to be exact.

Along about 1936 he transferred to
the FCC as a clerk in its Mail and Files
Division. It wasn’t long until Mr,
Waple was head of that division and on
his way to making his mark in broad-
casting. After four years had passed
and World War Il was about to involve
the US directly, he set up and adminis-
tered a similar division in the Com-
mission’s war-time Foreign Broadcast
Monitoring Service.

In the years that followed, Mr.
Waple found a place on the staff of the
FCC’s Services Division, and Antenna
Survey Branch. He became Assistant
Chief of the Dockets Division, Ad-
ministrative in the General Counsel’s
Office.

In 1957, he was appointed Assistant
Secretary of the Commission, and
Acting Secretary in April of 1960.

So it was then, that on June 13,
1963, the Commission announced the
appointment of Ben F. Waple as
Secretary, a position from which he
was to earn acclaim as having the most
famous signature in broadcasting. [
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Automation?

If money and personnel have precluded
the automation of your station

\ﬂHECK the many advantages of
ADC’s 1500 Series Event Programmers.

D o -
o o Q
. 8 [TIILLIT] S
| IrTITELL ‘

EEEENSOEEE -

ki
I
-

s  GENOEESEERREDSE

Provides Station Automation at a fraction of the cost of digital computer systems.

X X

No expensive software or additional personnel required.

v" Simple interface with existing electronic master control switcher—or ADC will provide
a complete system including master control switchers.

v Allows use of less qualified personnel for master control operations.
—— CALL OR WRITE TODAY ———

AMERIGAN DATA CORPORATION

AMERICAN DATA CORPORATION
@)zcéo ana/ @ommanzcaz‘zona

4306 GOVERNORS DR., S.W. P. 0. BOX 5191 HUNTSVILLE, ALABAMA 35805
TELE. (205) 837-5180
Aprll, 1973 For More Details Circle (17)on Reply Card 29
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Fig. 1 Board layout
of parts. Note the
NE555V clock in the
lower righthand corner.
This corner layout is
represented in Figure 3,

EhasiieE R

Digital memory
for audio pre-selection

By Fred Fowler”

The KOMO TV Master Control
panel had eight audio inputs with an
attenuator for each. Although more
than adequate when it was installed, it
fell behind a creeping inflation in the
number of audio sources. Primarily, it
was adding Video tape machines which
finally forced us to the moment of
decision. A choice was clearly re-
quired: Do we add more inputs or
combine some existing sources?

Automated Combining
We took the direction of automated
combining, or, more accurately, auto-
mated selection of audio from the four
TR-70 tape machines. This seemed
reasonable as the TCR 100 Cart
*KOMO-TV, Seattle, Wash.

30

machine would carry the commercial
load and the TR-70’s would be rele-
gated to Studio production or program
playbacks. Side benefits appeared in
the form of fewer operator errors. It
became more difficult to make a
wrong choice of audio. If you push the

suggests‘ ’that thls unc )

_ KOMO TV can he]P

3 ;;. main beneﬁts ‘was
~ improvement that
- professional level

correct video button, the pre-selector
furnishes the correct audio. Push the
wrong button and you’re on your
own.

The main control
switcher is an RCA TS-40, its 24 Volt
tally voltages instruct the pre-selector,

room video

wwWwW americanradiohistorv com
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PLUGS IN MAIN BOARD. AT J-1

AUDIO
FOLLOW CONTROL al
10 MCR e 2na124
INPUT 5 * : L
VR 1 1
¢
Jl‘ € VIR 2
VIR 2
Y g ik
B4 agE T : B b £
CONTROL INPUTS
FROM TS 40: sl
TO'AUDIO ROUTING
SWITCHER
< o VTR 4
MR b ]
N/ s
DECODER :
. 1 . 4 A | oecane
18 COUNIER
A .- 2 ; C
| —s
12 | SK490:
MCE3AP ;
HEX INVERTERS =7\
ALL DJODES ARE e
e - [05 8 leres
AL sk e
) Lr——, 3 100
Lol g Ls
NESB5V _’—‘\
clock | »—
MC3006P P e

this in turn, instructs a row of a Grass
Valley Audio Routing Switcher,

The “What |f"* Approach
One preliminary step before final-
izing a design at KOMO TV, is a “What
[f” approach. What if it is desired to
cover the video from the tape with a
35mm slide while the audio continues?
Obviously, the tape audio would disap-
pear if the video source were changed.
Selecting the correct audio is only

April, 1973

TR1PLE INPUT AND GATES =

VTR LOGIC
VTR AUDIO FOLLOWS TS 40 TALLY RELAYS

part of the duty of our new helper, it
must also remember which tape
machine was used last, so audio will
continue in the event that program re-
quirements or video problems dictate
this mode of operation.

Our Grass Valley audio routing
switcher has approximately 13 Volts
on all its crosspoint relays at all times,
grounding the other side of the relay
coil is GVG’s method of activating the
crosspoint and putting the selected

wwWw americanradiohistorv com

Fig. 2 VTR logic.
VTR audio follows
TS-40 tally relays.

audio on the bus. [t is no problem
translating the +24 tally voltage via an
inverting transistor so it will ground
the appropiiate relay, but Memory is a
whole new ball game. We decided to
use digital memory to insure against
the possibility of remembering more
than one source. Locking two sources
in the same row of any crosspoint
matrix creates some startling “round
robin” effects, all of them bad.

To summarize; we wanted the video

31
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switcher to slave the audio routing
switcher and to remember which cross-
point it last used.

Theory Of Operation

Inspecting the logic diagram, video
switcher tally instructions come in
from the left hand side of the page in
the form of +24 Volts. Let’s begin
with VTR No. 1 on the air.

The 24 Volts is reduced to 1.5 Volts
by the voltage divider R1, R2. C-1
gives a path to ground for any noise
spikes to prevent accidental turn on.
Q-1 will turn on, and switch its col-
lector to near ground potential, In-
verter No. 1 turns this into a high, (a
positive voltage above ground), this
routed via D-1 to the base of Q-2. The
collector of Q-2 which had been show-
ing an open circuit to the 13 Volts
from the audio crosspoint relay, now
drops it to ground and VTR No. 1
audio is on the bus and going on the
air.

At the collector of Q-1, another line
goes down to the memory section via
Inverter No. 3. Inverter 3 feeds a high
to one input terminal of a triple input
AND GATE. The Decade counter will
be feeding a high to another input of
the same AND GATE, (assuming a
different VTR was used previously),
and finally the Clock is banging square
wave pulses against the last input to
the AND GATE.

Each positive excursion of the clock
pulse will create a situation where all
three inputs are high, thus the clock
pulses will be duplicated at the output
of AND GATE No. 1. Via D-3, these
square wave pulses step the Decade
Counter until it counts to the output
which is connected to the input of the
same AND GATE which is causing it
to count. This output drops to low
AND GATE No. 1 no longer allows
the clock pulses to go through. (Three
highs must appear at the input of a
Triple input AND GATE in order to

32

TOP VIEW
NE555V

g~ A h"ﬂ” :
[ 100K
RB S 100K i
50
40

16 925Hz CLOCK

Fig. 3 Schematic for the 16,925 Hz clock.

produce a high at the output).

The same low that closed the gate
goes up to Inverter No. 2 and through
D-2, tries to turn on Q-2. Nothing
happens as Q-2 is already turned on,
but switching the TS-40 to a Slide
camera removes the original 24 Volts.
Then, Q-2 remains on, held there by
the positive voltage from Inverter No.
2. This constitutes a Memory of such
tenacity, only a loss of Vcc or airing
another VTR will move it. Of course!
Airing another VTR repeats the whole
process using a different AND GATE.

Examination of the Motorola data
sheets will show the purpose of the
guiding diodes. Without them the out-
puts of the inverters and AND GATES
would short each other to ground and
disable the system.

A fast reed relay will close in 1 milli-
second. A careful observer may have
noticed our Decade Counter could in-
spect all relays in its search for the cor-
rect one. We simply set the clock
speed so high, the relay will not have
time to close. The frequency is
16.925, making a positive pulse width
of such short duration that no self-
respecting relay will take offense.

Continuous Running
Clock
The clock is a continuous running
square wave generator made from a
Signetics NE555V. We have featured it
in other roles in this publication, and

wwWw americanradiohistorv com

would hasten to say it has many other
uses as well, and is available in a “T”
package if desired. This circuit was
furnished with the Signetics Specifi-
cation sheets. The external capacitor
charges through R, and Rp, but dis-
charges through Ry only. The ratio
determines the duty cycle, or pulse
width, this was not a crucial factor so
we just used two 100 K resistors.

The clock period is equal to .6885
(Ra + Rp) C. One divided by this
answer - frequency. The difference be-
tween this frequency and 16,925 Hz is
due to tolerance factors of the compo-
nents.

Pitfalls

As often happens, the system per-
formed with precision on the test
bench, but showed personality quirks
when plugged in its new environment.
Accidental triggering of TTL I1.C.’s can
occur when the devices are used where
they can come under the influence of
fields created by other equipment. The
particular noise triggering we en-
countered was coming from the Video
Switcher Tally relays. As one turned
off, its capacity coupled enough of its
counter EMF into adjacent wiring to
fire a different input transistor, Sup-
pressing diodes were installed across
the relay coils and this problem also
led to the addition of .005 mfd capaci-
tors from base to ground on the input
transistors. 0
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Now you can broadcast discs,
cartridges, and tapes with little
or no distortion, full dynamic
range and very low noise.

The Dynamic Noise Filter is an
automatically variable bandpass
filter whose bandwidth changes
rapidly with each musical note
and whose high and low fre-
quency cutoffs are independent-
ly controlled by the spectral
content of the input signal.

No signal encoding is required.
When installed in your broadcast
chain, the Dynamic Noise Filter
will reduce the cumulative noise
from all sources preceding it
10-11 dB with no audible effect
on the music or speech. This is

What they dont hear... .
can do wonders for your ratings!

Reducing noise pollution with the Burwen
dynamic noise filter may prove to be the most
profitable aspect of your programming...

accomplished with no less than
40 operational amplifiers and
other precision components
which provide 100 dB dynamic
range with high accuracy, flat
response over the entire range.

You won’t believe what Burwen
Laboratories’ equipment can

do ... until you don’t hear it!

For complete details, call or write.

Burwen Laboratories is dedi-
cated to engineering and
manufacturing equipment and
modular components having
absolute perfection in perform-
ance and craftsmanship. Burwen
Laboratories warrants its products

MICHOPHONE

(/

COMPRESSOR
LIMITER

TURNTABLE

mooeL | stereo _J
OAN CONSOLE 000 unIT

|

TAPE
CARTRIOGE

TAPE REEL

TRANSMITTER

to be free from defects in material
and workmanship for a period of
two years from date of shipment
to the original purchaser.

Burwen

" LABORATORIES, INC.

209 MIDDLESEX TURNPIKE, BURLINGTON, MA. 01803/TEL. (617) 273-1488

For More Details Circle (48)on Reply Card

on Power
REELS

ERASE
RECORD

REPRODULCE

MONO -

Professional Direct Replacement Heads with
complete written and pictorial instructions

STEREO

———r B ———
Our factory will clean, rebuild, adust and test your
head ASSEMBLY...install new MMI| heads...
replace minor hardware and modify your gate
te accept our "NON- POPPING" springs

Specify Hannay electric
rewind reels to handle long
lengths of live power cable
or for coaxial cable storage.
Positive chain and sprocket
rewind mechanism assures
smooth, dependable re-
winding at the touch of a
button.

Send for complete catalog of power and
manual rewind reels to handle cable.

AMPEX - SCULLY

36 HOUR SERVICE =~ LOANERS AVAILABLE
(612) 884-7393

HANNAY

REELS

CLIFFORD B. HANNAY & SON, INC., WESTERLO, NEW YORK 12193

T MAGNETICS, INC.
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When we say
interchangeability
we mean .
interchangeability.

You can take one, or all, of the
twenty modules and interchange
& t : , them between cameras and
b _ : : maintain picture quality without
£ : . additional adjustment, balancing,
or fine tuning.

Our cameras were truly designed
with interchangeability in mind.

You can take a module from one
camera and put it in another
camera. Or you can take a module
from your parts stock and plug it
in a camera. In fact, you can
take a camera “shell” and put
together a fully operative camera
in about twenty minutes. The
amount of time you save in
adjustments and maintenance is
remarkable.

Interchangeable modules are
only a part of the Fernseh story.
We have some other amazing
features, too. For example, when
you receive one of our cameras,
it's ready for operation as soon as
you unpack it. And, it'll perform to
all specifications because each
camera we make is pre-tested. We
do something a little extra. We
record actual performance
characteristics for chromatic
response and frequency response
on each camera system.

There are a lot of things you
should know about Fernseh
cameras. Get detailed information
by contacting your nearest Fernseh
division representative at one of
the offices listed below.

Chicago Headquarters

(312) 681-5000

Houston (713) 681-8461

Los Angeles (213) 649-4330
New York (516) 921-9000
Ramsey, N.J. (201) 825-1550
San Francisco (415) 583-9470

Robert Bosch
Corporation

| Fernseh
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TWO NEW TEST
INSTRUMENTS FOR
DIRECTIONAL ANTENNAS

FSM-1
FIELD STRENGTH METER

Frequency: Any frequency in the
AM band

Field Strength Range: 100U V/m
to1V/m

Power: Internal battery
Calibration certificate supplied

Size: 5-1/2”" x 8" x 5"
(closed); Weight: 4-3/4
Ibs. with batteries

DAM-1 DIGITAL
ANTENNA MONITOR
Frequency: Any frequency in
the AM band; Phase Range: *180°;
Phase Accuracy: +1.0°; Phase Resolu-
tion: +0.1°; Ratio Range: 0.100 to 2.000;
Ratio Accuracy: *2.0%; Ratio Resolution:
#0.001; Input Impedance: 50 or 75 ohms

m—

m'w. :

Delta’s new Field Strength Meter and Digital An-
tenna Monitor will help keep your directional antenna
system within FCC specifications.

The DAM-1 Antenna Monitor meets the new FCC
requirements for remote control. It is a true digital
instrument using the latest integrated circuit and TTL
techniques. Reads phase and true current ratio for
up to six towers with different reference towers and
different powers for DA-2. Monitors for larger arrays
available on special order.

Delta also offers remote panels and interface units
for controlling and reading the DAM-1 Phase Meter
over multiconductor, two wire, UHF, or microwave
circuits with no reduction in accuracy.

The FSM-1 Field Strength Meter is smaller and
much simpler to operate than other field strength
meters because it is fixed tuned to your frequency by
plug-in modules. If you have to check more than
one station, order the FSM-1 with additional fre-
quency modules. For monitor point checks and
extensive proof of performance work the FSM-1 will
minimize errors and speed up field measurements.

DELTA ELECTRONICS, Department A
5534 Port Royal Rd., Springfield, Va. 22151
703/321-9845

DELTA ELECTRONICS

Exporter: DELTA ELECTRONICS, INC.
International Division, 154 E Boston Post Rd.
Mamaroneck, N. Y. 10543, Telex 1 37327, Art Rocke
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PEOPLE i e ews

Broadcasting

Stanley W. Merrell has been elected corporate vice presi-
dent-planning and development of General Instrument
Corp., a new position with the company....S. L. (Roy)
Thomas has joined Cohu, Inc. as General Sales Man-
ager. . . .Ralph H. Lee has been appointed Chairman for the
National Electrical Safety Code Committee (NESC). The
announcement was made by the IEEE. .. .Ted Newcomb
has been appointed Station Chief Engineer, KOCO-TV,
Oklahoma City. . . .

Broadcast Electronics has named Gene Bidun to the posi-
tion of Regional Sales Manager, Eastern Seaboard, and have
assigned Don Herman the task of coordinating field sales
activities in the states of Delaware, Maryland, Virginia, W.
Virginia and District of Columbia. . . .

Leonard W. Eden, development engineer for WWJ AM-
FM-TV, has been appointed to the Television Board of
Examiners in the Department of Buildings and Safety Engi-
neering (BSE) for the City of Detroit. . . .

RCA Corporation has announced the election of William
J. Kennedy, III, to the Board of Directors. .. .Robert F.
Ennist, Sr., who recently joined Jerrold Electronics Corp.,
is assuming the position of Manager of Turnkey Project
Operations. . . .Communications Technology Corp., Los
Angeles, has announced the appointment of Hans E. Ban-
nies to the Position of Director of Foreign Marketing. . . .

CATV

A recent addition to the sales arm of The Magnavox Com-
pany, CATV Division is George Kazacos....George J.
Mitchell, Vice President and General Manager of WKEF-
Dayton 22, announced the promotion of H. Louis Woosley
to Assistant Director of Engineering for the Springfield
Television Broadcasting Corporation and the promotion of
Darrell Hunter to Chief Engineer of WKEF-Dayton
22....Douglas F. Raymond has joined GTE Sylvania Inc.
as Contract Advisor for SYLTEC, the company’s technical
service operation. . . .Bill Feitz has been named advertising
and sales promotion manager for Switcheraft, Inc.. . . .Sal-
vatore L. Raia has been named National Sales Manager of
Vicon Industries, Inc. . . .

In a move to expand service to the Midwestern CATV
industry, Don Nelson has joined Anixter-Pruzan’s St. Louis
office as sales representative. .. .John D. Albee has been
named manager of the Midwest District for Anaconda Wire
and Cable Co., Telecommunications Div. . . . The Magnavox
Co., CATV Division has announced the recent promotion
of Andrew F. Tresness as Marketing Systems Manag-

. .Dr. George Bahder has been elected a vice president
and director of research and development, General Cable
Corp. .. .. David Michael Ganley has been named Western
Regional Manager of the Cerro CATV Division.

April, 1973
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Double duty from
a stifled teletype machine

By C. Dave Copeland™

Have you ever wanted to shut up
that teletype machine after a day of
irritating noise? We did!

WLCC is the Public Radio Service
of Lincoln Christian College, which
broadcasts to central Illinois. We have
recently installed the UPI machine in
our entrance-office area in such a way
that the copy is viewed by passersby
through the window in one of our
main doors.

Since news is always an interesting
item, we get more student interest by
this open door to our work. Some-
thing of this nature is a good idea for
any station, as Public Relations, where
there are a number of people passing
by the establishment. The cost to us
for the cabinet was about $40 com-
pared to a factory made cabinet which
sells for approximately $300, which

*Technical Director, WLCC, Lincoln, Ill.

Good news? Well, hopefully. But anyway
the machine - as WL.CC sees it - can take on
a second job: PR. Meanwhile, this “silent”
approach may sooth your jangled nerves.

BROADCAST ENGINEERING

doesn’t include some of the features
we wanted,

Box Advantages
We specifically aimed at the follow-
ing characteristics:
1. That it be quiet enough for the
office people who happen to have
this as their work area.
2. That it be easy to load the

machine with new paper.

3. That someone be able to remove
the copy without opening.

4. That a reasonable amount of
reading area be provided, but not
enough to cause crowding when
viewers stay too long.

5. That the machine get enough
ventilation to keep the heat from
burning up the motor when left

Managamant nghllghtﬁ

College or commcrmal makes no difference: visitors will be
impressed by your famllty detail as much as decor. Besides, this
1mpr0vement cuts down on noise pollution, wh]]e it 1mpmves
your PR nnage And, it’ s inexpensive,

Inside view shows around-the-machine
details for construction.

wwWw americanradiohistorv com
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Qverhead shot reveals sound-
proofing and hinged covers that
reduce the sound (noise?) level
and make servicing easy.

closed continually—a very real
problem.

6. Something which can be
removed by one person for cleaning

and repair of the machine.

Inside Construction

The main structure is made of
3/4-inch plywood with 2x2-inch
comer reinforcement, put together
with screws and glue. We used paneling
to help the appearance and take up
some slack on rough edges and
corners, Accoustical tile was used on
the inside for high frequency ab-
sorption. The back door was made up
just high enough to clear the teletype
machine. There is a one inch opening
which allows a path for hot air to
flow, after rising up the quarter inch
opening around the bottom of the
cabinet.

Paper Flow

Designing of the top openings took
the most time. Perhaps redesigning is
the more correct term. The paper has a
tendency to jam up in the machine
when the path out of the cabinet isn’t
within certain tolerances. Of course,
the slit out of the top of the machine
can’t be too wide because of the noise
coming out of the teletype machine at
this point.

After a few tries, we came up with
a continuous sheet of construction
paper to guide the copy up from the
machine. It will probably be replaced

38
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with a piece of plastic. In the drawings
and pictures you will note the alumi-
num strip which is used to support the
paper guide., You can easily get by
with a 1/16-inch slit between the two
top doors, and the copy can be re-
moved by the edge of the glass or on
top of the cabinet with a ruler.

You might cover the top with
plastic instead of the plywood doors,
but the inside walls have to be finished
a little better for that. Also, the basket
we used for catching the paper is a
legal sized office type. It saves a lot of
mess on the floor and makes for better
cleaning.

Running next to the teletype table
edge is a two-inch guide made of 2x4’s
on the sides. The front needs four
inches and is a 2x4 on edge. These
guides allow about 1/2 inch total play
on the sides, and the front is just
pushed up to its guide. Snap type
holders were used for the doors, such

Head for higher profits by letting
Taber supply your tape head
needs with the kind of precision
work you can’t find elsewhere.

Three new heads instailed in your
full track Ampex assembly for
only $97.50, Scully $186.00. Or,
wear permitting, Ampex or Scully
3-head assembly reconditioned

for only $45.00.

VTR priced at only $310.00 for 4
new heads installed, or $100.00
for 4 reconditioned heads. (Add
$25.00 if monitor post needs lap-
ping.)

Whether VTR or Audio—no other
head manufacturer offers this
quality at these prices!

Send for free brochure today

TABER

MANUFACTURING & ENGINEERING CO.

2081 Edison Ave. = San Leandro, Ca 94577
Phone: (415) 635-3831

as used in kitchen cabinetry.

There is one unpleasant note, the
ribbon will have to be changed more
often, for the tourist’s vision. Fortu-
nately for us, our maintenance de-
partment came up with a good clean-
ing compound which doesn’t chap the

hands, SBS-30 for those who are inter- » — .
ested. a complete monitoring system

FM-STEREO - SCA

TBM+*3700 this is FM MONAURAL

internal calibration e

measures internal S/N

carrier failure indication e

full remote metering available »

For More Details Circle (21)on Reply Card

Getting to Work

The diagrams and pictures should
be very handy. And, as was pointed
out earlier, there isn’t anything too
critical in the project. Don’t forget
that the paneling will cover up a lot of
rough edges and you can come out
with a good looking device which
attracts a lot of people and cuts down
on noise pollution. I

TBM+2200 add this for FM STEREO _

simultaneous left/right « =

reading of modulation
metering function on one switch e
direct reading of »

separation and crosstalk

TBM-2000B

internal calibration of «
SCA injection,
frequency and modulation
plug-in modular design e
NEW for NAB/73 »

TBM-=2500C

excellent sensitivity «
superb selectivity «
45 dB AGC range »
phase linear for »
excellent stereo/sca recovery

SJO)UOW

For complete informatidn, please contact: Director of Sales . . . .. ... (402) 342-2753

MCMartin
6065 n. thirteenth street - ormaha, nebr, BBI02 « (402)+ 342 « 27853 « telex 048 « 485
For More Details Circle (22) on Reply Card

“IMAGE ENHANCSE, NeTHIN G- - THERSS
A FIAW IV THAT G4ASS . ~

April, 1973
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Transmitter

log clarification

If there’s an easy trap to fall into
these days, it certainly must be your
logs. How many times has there been
some small point overlooked or for-
" gotten? You can bet that the FCC
batting average on finding this point
has been and will continue to be high.

But one refreshing thought is that
the Broadcast Bureau in Washington,
D.C. is blessed with men who under-
stand your operation and.your prob-
lems. Knowing this to be so, I
forwarded the following letter to
Harold Kassens for his opinion, be-
cause it seemed that here was a po-
tential problem (during inspections)
that could be solved now. The letter is
from John Tucker, KURV, Edinburg,
Texas.

Dear Editor:

The new-regulation rules of the
FCC are driving me nuts! After
(number deleted) years of making
absolutely sure that the transmitter
was read and logged each 30 min-
utes I find that I'm a nervous
wreck before three hours have
elapsed ... and I've lapsed into
reading the darned meters four
times an hour just to make sure this
ultrastable system doesn’t drift.

But that’s not the point of this
letter.

Re-regulation has brought about
the necessity of new log forms. We
could find no examples and so, like
one supposes all other stations, we
were forced to devise our own.

This log covers our operation on
710kc (I don’t believe in kHz) with
250 Watts non-directional day and

40

directional night. We established a
system whereby entries are made
at 3:00, 6:00, and 12:00 (both AM
and PM) plus entries at sign-on,
sign-off, and when switching from
directional to non-directional or
vice versa.

This abbreviated our routine
transmitter log to the point where it
was possible to put a comprehen-
sive maintenance log on the same
sheet of paper if we used legal-size
sheets. It is our opinion that
keeping a comprehensive record of
routine readings is an excellent
method of forecasting required
maintenance—one becomes accus-
tomed to writing down certain fig-
ures and when they change it im-
mediately is brought to attention,
even more than the small change
on the meters indicate.

(T hate to admit it, but our printer
“blew it’> when he made up our
logs. Immediately under the
heading ‘‘Transmitter Log’’ he was
to have printed ‘“Times shown are
C_T” but he omitted the space
where we were to enter an *‘S’’ or
““D’’; all of the entries in the Notes
and Remarks column were sup-
posed to be mixed upper and lower
case to conserve space and in this
column he was to have entered the
“‘Directional Off*”’ and *‘Direc-
tional On’’ before the ‘‘Tower
Lights” entry. Oh, well—he came
close.)

By the way, our towers run with
a negative phase angle which ex-
plains the negative sign in the
Phase column and in the mainte-
nance section,

www americanradiohistorv com

May I suggest that stations be
invited to ‘“‘swap’’ forms around so
that we can see each other’s
thinking and maybe help out a sta-
tion or two struggling with the new
approach. We sure could have used
any ideas.

Thanks for a wonderful maga-
zine! 1 don’t know how one could
keep abreast of today’s develop-
ments without it,

John F. Tucker
KURN
Edinburg, Tex.

The FCC Answer

In Mr. Kassens’ reply he com-
mented, “Apparently the KURV log
forms were changed prior to the
release of the Report and Order in
Docket No. 18455, This Order which
becomes effective April 20, 1973, will
require numerous changes in the
operating and maintenance logs of
many stations.

“Since KURV does not operate by
remote control, entries should be
made in the operating log as required
by section 73.113(a)(1) and '(2).
Entries should be made in the mainte-
nance log as required by section
73.114(a)(1) through (9)(i).”

As you can see in the blank log (as
compared to the one filled in), Mr.
Kassens has made suggested changes.

As in KURV’s case, it pays to check
out your ideas. And the home office
of the FCC has usually made itself
available to answer Rules questions.
However, we suggest that when you
have a doubt, check it out with your
field office....and get it in writing.

BROADCAST ENGINEERING
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The log shown
here was sent to
the FCC in
Washington. With
some minar
changes, this log is
adequate for this
type of operation.

As you can sg8,
the suggested
KURY log changes
are minor. But in
the interest of
peace and tran-
quility, we suggest
you also make the
changes.
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Those mod components
demand special attention

By Pat Finnegan™

Miniaturization and sophistication
have become predominant in our
modern equipment, but we still run
into old, familiar components in a new
dress. We will discuss a few of these
and investigate the new, mod look
components from an operational and
maintenance standpoint.

An old familiar standby, the bank of
push button switches, is very much in
evidence today. When found on a key-
board today, not only are these very
mod looking but also they operate
differently internally. Generally, a
keyboard is designed to feed data into
an automation system Or a memory
unit.

The first difference you will note is
the fact that these switches are seldom
mechanically interlocked. Each switch
of the bank operates individually and
is a non-locking type. For data entry
purposes, the internal action of the
switch must be very fast and make a
positive contact and without contact
bounce. To achieve this action, the
switch may be double spring loaded
and contain a small permanent magnet
which produces a closure of sealed
reed contacts.

Some keyboards connect to external
circuitry through cabling, but many
*BE Maintenance Editor.

Cable to Ext.
fquip.

are now using a PC board directly as
part of the switch bank. The switches
mount to a frame, but they also
mount directly into a PC board below
the bank. This board contains its own
logic circuitry so that the effective
output of the board assembly is di-
rectly into BCD (Binary Coded Deci-
mal). BCD is what is fed to the ex-
ternal equipment.

Thumbwheel Switch
The rotary switch is ~another old
standby, but one very modern version
of this is the thumbwheel switch. The
action is somewhat similar to the

rotary switch, but the thumbwheel
switch is actually a PC Board. A small
wiper attached to the wheel slides
across the traces on the PC board to
provide the switch action. The wheel is
mounted at 90 degrees to the front
panel, with the positions marked on its
rim. Connection to external circuitry
is through cabling that may attach to
the end of the PC board by a ribbon
connector or may be soldered directly
to the board.

These switches are ordinarily used in
a bank arrangement, but there is no
mechanical interlocking. Low level

.

Management Highlights

The author lets you see what’s behind the panels of that
equipment you may be thinking about buying, The mainte-
nance problems can become your problems, But at this
point, Finnegan shows that - taken individually - engi-
neering can maintain this new equipment. However, too
many breakdowns in the electro-mechanical parts can cost
the station as much time and money as a major transmitter
outage. This is one more reason for engineering recoms-
mendations, and knowing more about the equipment will
help you both translate your needs into station profits.

\

Reset Position

Steel Panel
PC Board

Switches

Fig. 1 (A) Many keyboard switchbanks are an integral unit and are
mounted inside the equipment panel, with only the keyheads project-

Prod. keyboard.

ing. Switches are easy to replace after freeing the keyboard from the

panel.
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Reed Switch

</ Lower Spring ""B"
Upper Spring "'A" Magnel |

Keeper Plate |

Fig. 1 (B) Typical magnetic reed switch from a Cherry Electrical
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WDBN Jumps
To 75 kW

Radio station WDBN, Medina, Ohio
has purchased three 25 kW trans-
mitters (from CCA Electronics). This
power boost — 75 kW — makes WDBN
this nation’s most powerful FM sta-
tion. For that matter, it probably is
the world’s most powerful FM station.

Medina is centrally located in Ohio,
so this additional power should enable
WDBN to saturate Akron, Cleveland,
Canton, Elyria/Lorain and Mansfield.

In the photo are (L to R): Gordon
DuVall, CCA midwest regional sales
manager; Robert M. Miller, President
of WDBN; and James Beebe, Chief
Engineer of WDBN.

Multiplexing
Educational

Material

WGBH Educational Founda-
tion, licensee of WGBY-TV,
Springfield, Mass., has been au-
thorized by the FCC to multiplex
educational aural program material
from WGBH-FM, Boston, to
WFCR-FM, University of Massa-
chusetts, Amherst, using WGBH’s
television intercity relay system
between Boston and Springfield,
instead of the present off-the-air
pickup system. (Multiplexing is the
simultaneous transmission of two
or more signals on a single carrier.)

The Commission waived Section
74.631(d) (use of TV auxiliary ser-
vices) of the rules to make the au-
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thorization, and specified that
WGBH must not use television
intercity relay station WII-65,
WII-66 and WI1I-67 solely to relay
the signals of WGBH-FM to
WFCR-FM. WGBH stated that
the change from a long distance off-
the-air delivery system to a televi-
sion intercity relay system would
substantially improve the quality of
the program signal provided to
WEFCR-FM.

WGBH is also the licensee of
WGBH-TV and WGBX-TV,
Boston.

Gold Medal Award

J. Leonard Reinsch has been se-
lected to receive the “Gold Medal”
award of the International Radio and
Television Society (IRTS). Reinsch is
president of Cox Broadcasting Corpo-
ration and chairman of the board of an
affiliate company, Cox Cable Commu-
nications, Inc., also headquartered in
Atlanta.

The “Gold Medal,” awarded for
achievement in or contribution to
broadcasting, is IRTS’s highest honor.

CanThree

Attractive Singles

Share A Unit With
No Cross Talk?

If they are attractive 6-inch mono-
chrome monitors from Setchell Carlson
they can!

These uniquely designed monitors
give you three, 16 sqg. inch screens,
while occupying only 7 inches of verti-
cal rack panel space. Yet there is no
crosstalk between adjacent units due to
effective inter-compartment shielding.

Professional quality
and American
made, the moni-
tors have a hori-
zontal resolution
of 600 lines...
plus 100% solid
state circuitry,

Single-6
also available.

and the most advanced single module
circuit board currently available.

This unique SINGLE MODULE is a
one-piece, easily removable chassis
which permits rapid, on-the-spot main-
tenance for reduced maintenance costs
and the elimination of valuable down-
time. ALL components are readily
accessible for ease of maintenance and
testing.

For broadcast preview, security and
~ surveillance, educa-
¢ tion,industry,medi-
. cal monitoring,
VTR and data dis-
play...the Setchell
Carlson Singte &
Triple-6 mono-
chrome monitors
...are the finest
you can buy.

SC ELECTRONICS, INC.

A SUBSIDIARY OF AUDIOTRONICS CORPORATION
530 5th AVE. N.W. ST. PAUL, MINNESOTA 55112
PHONE (612) 633-3131

&
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Fig. 2 Typical thumbwheel switch,
showing ganging rods and end pieces.
Usually, more than one switch is ganged
together. With proper internal contacts and
with several of these ganged together, out-
put can be in BCD code.

logic signals are routed through these
switches.

The Pegboard

Although not really that new, the
pegboard is a modern version of the
crosshatch switcher. Its application has
not been so general as the switches we
discussed earlier. In the pegboard,
instead of sliding a contact to make a
mechanical contact at the crosspoints,
a diode pin is plugged into a hole at
the cross points. Actual switching is
caused by the pulse itself making the
diode conduct in the correct direction.
The pegs are very, very small versions
of standard audio earphone plugs. A
diode is mounted inside each plug.

Printer Decade

This is an electro-mechanical device
used on printers of some automatic
loggers. The decade is a close cousin to
the stepper relay but in very modern
dress and action. A coil drives a rotary
switch, the switch being basically a
thumbwheel type. However, instead of
a thumbwheel, the small wheel at the
end has raised numbers or letters on its
rim. The coil steps the wheel around
to the correct position where it stops.
A printer bar slams the paper against
the wheel and then the decades are
reset to zero. A processed logic signal
causes the coil to step. The griginating
logic signal also sends a voltage to one
of the switch contacts which corre-
sponds to that letter or number.

As soon as the switch steps to this
position and picks up that voltage, it
routes the voltage back to the stepper
circuit and stops its action. The later
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reset pulse sends all decades back to
zero. The stepping action is very rapid.
So rapid, in fact, that the wheel spins
into position.

Troubleshooting

The components discussed so far
either originate information, route it,
or are driven by logic information. All
are electro-mechanical devices, so
problems can be of either nature. But
problems can also be deceptive in that
symptoms can appear elsewhere than
the switches, or problems elsewhere
can show symptoms at the switches.

Complete failure of a switch on a
keyboard often is relatively easy to
discover, if there is a readout or a
memory device associated with it. If a
switch fails to enter data, a zero will
appear in the readout. In a series of
columns, however, the zero may be
displaced. The data that is entered
may ‘close ranks’ so the end column
shows a zero instead of the actual
column where failure is occuring.

You need to get to the underside of
the keyboard PC Board, Locate the
switch terminals as they come through
the board. A logic probe will quickly
determine if the switch is at fault.
Check both sides of the switch with
the probe. For example, the switch on

www americanradiohistorv com

a particular keyboard produces a logic
low to its IC circuitry when the switch
is closed. Check the input of the
switch with the probe, the switch
non-operated. It should read a low,
and a check at the output of the
switch will read a high. With the probe
on the output side, press the switch
and the probe should read a low pulse
if the switch is okay.

There should be one contact closure
and thus one pulse for each push of
the switch. The switch may be inter-
mittent, so try it several times. Ob-
serve the probe carefully. If for one
push of the switch, there are two or
more rapid pulses, contact bounce is
occuring. The logic circuitry will con-
sider each of these pulses as valid
information and process it, but that is
incorrect. The switch needs to be
replaced in all these instances
mentioned.

Thumbwheel switches normally
route logic pulses from one source to a
destination, The pulses may fail to get
by the switches. A logic probe will
determine if the pulses are not reach-
ing the switch, not passing the switch,
or are failing to cause following equip-
ment to act correctly,

If the probe does indicate the
switch, it could be contact failure at

BROADCAST ENGINEERING
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Fig. 4 Typical decade printer. Correct operation can be observed through the panel
window. These are usually ganged with the ganging rod through the rear of the decade. Each
one is mounted to the equipment panel with screws in the front. Electrical connections may
be by ribbon plug or soldered directly to end of the decade.

the plug, if a plug is used. Disconnect
the plug and with an ohmmeter check
out the switch. If the cabling is
soldered to the switch, you can check
at the cable ends with the probe.
Switch contacts can become worn and
intermittent, or a trace may come
loose from the board and short across
several traces. You will need to replace
the switch,

Peghoard Trouble

Pegboards are very simple switching
devices. Aside from connections to the
board itself from cabling, faults are
usually in the diode of the pin. If the
board is mounted horizontally, metal
filings or bits of wire can fall into open
holes where plugs are not used. These
could short the cross point.

Checking out the diode is no prob-
lem. Substituting another plug at the
failing crosspoint will quickly deter-
mine if the plug is at fault. Unscrew
the cap from the plug and replace the
diode, but be sure to observe the cor-
rect polarity when installing the new
diode.

Decade Default
Printer decades are driven units. The
coil of the decade can kick up a nasty
transient which must be suppressed or
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Fig. 5 In (A} you see normal switch
operation. With one push of the switch and
one release, only one pulse is created at the
output. In (B) contact bounce is occuring.
With one push of the switch, several pulses
appear at the output.

Fig. 6 Operation of the decade printer. Coil can kick up some large transients that must be
surpressed. Diode, capacitor and othe components may be used. A transient can short a
transistor, causing the coil to remain on. The coil, 1C and other components will be damaged.

it will damage the transistors and 1C’s
driving the coil. If the transistor or IC
driving the coil becomes shorted or is

leaky, the coil voltage will remain on.

This will overheat and damage the coil
as the coil is not designed for con-
tinuous duty. The transistor and other
components will also overheat and
eventually burn out.

www americanradiohistorv com

A symptom of this problem can be
observed outside the equipment. If
you notice a number on a decade
stuck halfway between two numbers,
the coil is probably stuck on. Feel the
top of the decade and it will be warm.
The same for the driving transistors
and components. But be careful, the
transistor may be very hot and you
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*Used at-Acaderiy Award and
Errimy Award. T:V. .
presentations 1972

Featuri.ng'a high-performance
condenser capsule of electret

design, the ECM-53 is specifis -

cally designed for broadcast,
recordingstudio, public address
and similar applications.
Thecardioid capsuleassembly
contains a permanently charged

condenser capsule and FET/IC

amplifier. A Cannon connector
houses the battery supply.

* Frequency Response: (Frontal '

= 3 dB); 40 Hz to 16 kHz
® Qutput Impedance (at 1 kHz
=+ 20%): 50, 250, 600 ohms
Balanced
e Maximum SPL(l kHz): 134.dB
Also Consider:
Tie-tack/lapel.condenser mic
ECM-50." -
Telescopic (from: 734" to 17%")
condenser mic ECM 51

@1372 Superscope, Inc., 821 Vineland Ave.,
Sun Valley, Caln‘ 91352, Sencf for free hterature

will be burned. You will need to re-
place damaged components, but ob-
serve the coil bus with an oscilloscope
for transients. If the transient is high,
the suppressor diode and its compo-
nents are faulty and need to be
replaced.

The decade must operate very fast
to spin the wheel up to the correct
number, so the coil needs proper
supply voltage to produce the kicks. [f
the voltage is low for some reason, the
wheel will not get in place in time
before the stamp occurs, and thus read
out incorrectly. If the decade is getting
correct input information but not
printing it correctly, check the supply
voltage first. If voltage is normal, the
coil may be defective, particularly if
previous transient problems had stuck
it on too long.

To operate properly, the decade
must get correct logic information,
otherwise it becomes erratic. For
example, if logic fails to send voltage

FEATURES:

3 WIDE FREQUENCY RANGE 48 - 144 Hz.

3 VERNIER CONTROL FOR FINE PITCH ADJUSTMENT

¥ NO MODIFICATIONS OF RECORDER REQUIRED

# FIXED 120 Hz. FOR 30 IPS OPERATIDN

3% FAIL-SAFE AMPLIFIER PROTECTICN CiRCUITRY

3 EASILY PATCHED FROM RECORDER TO RECORDER

3% QUADRATURE DRIVE FROM DUAL AMPLIFIERS
AND 90 DEGREE OSCILLATORS

to the contct, the decade will con-
tinue to spin until the stamp and reset
pulse comes along. If the driving
device has a readout on it, you can
check this for correct decode infor-
mation arriving at the printer. These
are sometimes simply small lamps, one
for each number to be decoded. You
must observe these quickly, as they
blink on and off very rapidly as the
information is being decoded. It can
be done if you are prepared for the
numbers coming through. You can
simply count the lamps that blink on.
If the decode is supposed to provide
information for six columns, but only
five of the lamps blink, the one decade
will spin until the reset pulse. If your
decade and printer are okay, you need
to look for trouble somewhere else.

Replacement
These components are not the
easiest things to replace, and the first
time is the most difficult.
On a keyboard problem, get the

THE MDA-18 IS A SELF-CON-
TAINED RACK MOUNT, OR
TABLE TOP UNIT, INTENDED
TO SUPPLY DRIVE MOTOR
POWER TO PROFESSIONAL TAPE DECKS FOR THE

PURPOSE OF VARYING TAPE SPEED UNDER PRECISE CONTROL.
MULTISYNC MDA-1B

APPLICATIONS:

3 "PHASING-DELAY"” EFFECTS

¥ TUNE TRACKS FOR RECORDING NON-TUNEABLE
INSTRUMENTS

3% 30 IPS DRIVE FOR 7.5/15 IPS RECORDERS

'¥¢ COMPENSATE FOR OFF-SPEED TAPES

¥ VARIABLE-DELAY FOR DOUBLE-TRACKING

¥ LENGTHEN/SHORTEN RUNNING TIME OF BROAD-
CAST TAPES

THE MDA-1B CONTAINS ITS OWN POWER SUPPLIES, OSCILLATORS, AND POWER AMPLIFIERS. THE CON-
NECTIONS TO AND FROM A DECK ARE MADE BY TWO CONTROL CABLES. THESE CAN BE INSERTED INTO
EXISTING CONNECTORS WITHOUT ANY MODIFICATION TO THE TAPE DECK.

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11760 SORRENTO VALLEY RD., SAN DIEGD, CALIFORNIA 92121

TELEPHONE (714) 453-3255

&
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whole keyboard away from the main
equipment, if possible. The keyboard
and its PC board are an integral unit
which attaches to the equipment panel
by screws or small standoffs. The pins
of the switch may be soldered to the
board, although it may be one with
snap-in pins. Unsolder the pins or
spring them, then push theswhole
switch through the front panel. Dis-
turb as little else on the keyboard as
necessary, and take as little of it apart
as is necessary.

Thumbwheel switches can be tricky,
depending upon how the wiring to the
switch is done. [t may be a ribbon
plug, or switches may be wired in
parallel with the common wiring as
buses soldered across the back of the
bank. First detach the whole bank
from the equipment by the screws in
the end sections. If banks are wired
together, cut the buses alongside the
defective switch. Remove the long
ganging bolt, and unsolder the switch

from the busses. Assemble the new
switch into the bank before soldering.
This will hold everything in place for
you. Resolder the' buses, and re-
member also to solder the buses to the
switch.

Decades are mounted similar to
thumbwheel switches, except they are
heavier and may be a little larger.
These will have two screws through
the front panel into each decade, along
with the ganging bolt in the rear. You
may need to remove the dress skin
from the front panel to get at the
panel screws. It may be necessary to
adjust the pad on the stamping bar
slightly to make the decade print
evenly with the others on the paper.
Adjusting the pad is usually a cut-and-
try adjustment.

Don’t force anything when making
replacements, there is too much bake-
lite and plastic used. Make sure you
remove only the necessary hardware,
and clean up before you close up. [

NEW
RELAY TIMER ADAPTOR

SERIES RTA 100

B&I ELECTRONICS, INC.
128 Donaldson Center, Greenville, S.C. 29604

BIE, Inc.’s new relay timer adaptor
modules provide a simple ap-
proach to new time delay relay
designs and modifications to exist-
ing circuits. Series RTA time delay
relay adaptors convert any octal
base relay to a time delay relay.
Input voltage: 6, 12 and 24 V DC.
AC input 120 volts.

(803) 277-2759
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sesmcONSOle &
AUDIO CONTROL Booth 213

B-500 series

the B-500 monaural
$750

the B-502 stereo
$1050

B-503 dual channel
$950

for complete information
please contact

the Director of Sales
Dept. B-50

SEE US AT

605 NORTH THIRTEENTH STREET

. MCMARTIN INDUSTRIES INC.,
McMartln'OMAHA, NEBRASKA. 68102 TELEPHONE (402) 342-2753.
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- condenser studio
microphone provides
130 dB dynamic range.

Dynamic range (130 dB)
+ noise level (24 dB)
=-'max. spl (154 dB)

Sony's variable-directivity
(Omni-Uni) C-37P* contains an -
advanced FET amplifier. A
switchable attenuator is placed
between the capsule and ampli-
fier to-prevent distortion even at
extreme sound pressure levels.

The combination of provenex
cellence in sound quality, and
the very latest in semiconduc-
tor technology makes the Sony
C-37P indispensable in today's

“quality-orientedrecordingstudio.

Also Consider:
Studio standard condenser
microphone model C-500; '

*Must be powered by Sony AC 1484 or equwa—
lent.power source,

©1972 Superscopeg, Inc., 8211 Vineland Ave.,
Sun Valley, Cajif. 51352, Send for free literature,
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Worth repeating:
““The most comprehensive
- and authoritative
reference volume
on audio ever published!”

Updated 2nd Edition

AUDIO
CYCLOPEDIA

By Dr. Howard M. Tremaine

¢ 1758 fact-filled pages

¢ Covers more than 3500 topics
s Over 1800 illustrations

o Completely updated content

it's a library in one handy volume! Fuily up-
dated to include latest developments, right
down to the newest solid-state and integrated
circuits. Gives you concise, accurate explana-
tions of all subjects ir} e fields of acoustics,
recording and reproduadtion ... with each sub-
ject instantly located by a unique index and
reference system.
- It’s the indispensable, complete reference
book for anyone _#ssociated with or interested
in the audio fietd. 20675—$29.95

25 sections! Contents include: basic principles
of sound: acoustics, studio techniques and
equipment; constant-speed devices, motors
and generators; microphones; attenuators;
equalizers; wave filters; transformers & coils;
sound mixers; VU meters; tubes, transistors &
diodes; amplifiers; disc recording; cutting
heads; recording & reproducing styli; pickups;
magnetic recording; optical film recording; mo-
tion picture projection equipment; speakers,
enclosures, headphones & hearing aids; power
supplies; test equipment; audio-frequency
measurements; installation techniques; special
charts & tables.

10-day FREE EXAMINATION

r y
Howard W. Sams & Co., Inc. BE-043
4300 West 62nd St.

Indianapolis, Indiana 46268

[] Send me AUDIO CYCLOPEDIA (20675) for 10-
day examination, without cost or obligation. | will
send $29.95, or will return the book within 10 days.
(Include sales tax where applicable.)

I
|
i
I
I [ I enclose $29.95 payment. Send my copy post-
|
I
I
I

paid with full 10-day refund privilege. (Include
sales tax where applicable.)

Name (Print).

Address

City. State Zip.

e 1
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(Use circle number on reader service card for further information)

Solid State
Remote Pickup System

Marti Electronics introduced at the
NAB convention their new Solid State
Remote Pickup system, the RPT-40
and RPT-25 series transmitter and the
R-30/150 andthe R-50/450 receivers.

Both the new transmitter and re-
ceiver are all solid state. The RPT-40
transmitter and the R-30/150 designed
to operate in the 150 MHz band while
the RPT-25 and the R-50/450 is in-
tended to operate in the 450 MHz
band. The new transmitters employ
the use of a direct FM modulator and
has four audio mixing inputs, all self
contained, while the new receivers em-
ploy the use of crystal filters in the IF
section and have full metering capabili-
ties. Both transmitter and receiver is a
plug-in modular construction and em-

ploy the use of high accuracy crystals
and solid state proportional ovens.

For More Details Circle (50)on Reply Card

30To 1 Zoom Lens

Tele-Cine Inc. introduced a new
Schneider 30 to | Zoom Lens for 1
1/4> and 1 Color Plumbicon
Cameras. The new Tele-Cine Inc. line
of camera support equipment will also
be introduced. This line includes the
Model 530 & 531 “‘lever” Head, based
on a new patented head movement
that perfectly balances the camera in
any position of Pan and Tilt. Also in-
cluded are tripods, dollies, pedestals,
motorized and servo Pan Heads, lens
motorization kits, & complete camera
remote control systems.

For Load cable,
wire, rope
or anything

Better on reels
ento
Roll-A-Reel
\ for easy,
R esu |tS — e smooth
\‘)\% pay-out
/ or take-up.
Use N o Ro akereot
All are drilled for ® Handle any reel diameter
optional auxiliary ball- ® Heavy steel frame
’;3"5”:"3 side r;zller:, ) : g!:lll‘-'be:arg;madiustable rollers
Reader 0 per set extra. @ Positive roller lock for
unloading
Service

STYLE A

Card

60,
PRICE $72.50
f.0.b. Cincinnati

1,500 Ibs, cap. for reals
up to 28 wide, Weight

@ Special sizes on request.

Q
no LL.A. REEL é?r?finnati, Ohio 45237

STYLE B

L ]

L ]

L

L ]

L]

® 3,000 |bs. cap. for 1 reel up to 48"
e wide; or for 2 reels up to 24"
e wide each, Weight 110%,

®

®

PRICE $117.50
f.o.b. Cincinnati

Reading Road
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Schneider Zoom Lens for 1 1/4” &
1> format color cameras will be
demonstrated on live color cameras.
The Schneider hand held color camera
10 to t Zoom Lens will also be on
display.

Other products on display included
the Model 5404B Video Tape Editing
Programmer and Poloris Vidicon
Zoom lenses.

For More Details Circle (51)on Reply Card

Digital Special Effects

The Broadcast Equipment Division
of Sarkes Tarzian featured a whole
new concept of electronic digital tech-
niques and applications for local sta-
tion production according to Biagio
Presti, General Manager of the Sarkes
Tarzian Broadcast Equipment Divi-
sion, at the NAB convention.

Headliner of the Sarkes Tarzian
exhibit at the convention was the
Broadcast Equipment Division’s “Cine-
matte II”—a digital video effects
generator designed to provide a video
production tool with rotary travelling
matte production capability exceeding
that of motion picture editing. Fur-
ther, it has the obvious potential for
computer control and programming,

Pointing out that the television in-
dustry was undergoing an increasing
development of digital electronics in
their systems, Presti forecast a new
trend in productions capabilities based
on the state of the art production
tools using digital video techniques.

In addition to the Cinematte II,
Sarkes Tarzian’s Broadcast Equipment
Division NAB exhibit also featured a
new multi-system switcher, combining
a number of the various digital elec-
tronic components which has been
sold to station KOOL-TV, Phoenix,
and Digiplex which is a digital one line
machine control system,

The Digiplex system was the subject
of one of the technical talks given at
the NAB engineering conference by
the Tarzian Director of Engineering.
For More Details Circle (52) on Reply Card

Alignment

Test Tape
Fidelipac has a new alignment tape,
the 350 STA. This cartridge test tape
is suitable for alignment of mono-
phonic or stereo reproducers employ-
ing the NAB track configuration for
broadcast cartridge machines. The con-
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trol track is unrecorded, thereby pre-
venting the equalization reference
tones from actuating the cue function
of the machine.

The tape will establish references for
standard operating level, 50 micro-
second playback response, and precise
azimuth alignment.

The first tone on the 7% ips car-
tridge is 15 kHz, for azimuth adjust-
ment.

The subsequent tones of 700 Hz for
a minus 10 dB reference followed by
15 kHz, 12 kHz, 10 kHz, 7.5 kHz, 5
kHz, 2.5 kHz, 1 kHz, 500 Hz, 250 Hz,
100 Hz, 50 Hz are for the purpose of
adjusting equalization to a curve
having time constants of 50 micro-
seconds (high frequency) and 3180
microseconds (low frequency). The
last tone of 700 Hz is recorded at nor-
mal operating level. It is this reference
(185 Nw/M) which represents the level
used by all major U. S. manufacturers
of professional tape equipment as a
basic operating level.

For More Details Circle (53) on Reply Card
(Continued on page 50)

Gumuressu-timiter
Amplifier

(The Great Leveler)

5445}

You can stop riding gain now, even when
a shouter and whisperer are on the
same taik show. The Model CLA 20/40
Compressor-Limiter Amplifier does it
automatically . . . instantaneously . . .
for hoth AM and FM. Switchable controls
permit symmetrical (FM) or asymmetri-
cal (AM) peak limiting; pre-emphasized
or flat response; compress/limit, com-
press only, or compress/limit off. Auto-
matic gain control range is 40 dB dy-
namic, and the compression ratio is
better than 10:1. All solid state, plug-in
modular construction assures trouble-
{n_ele reliability. Write for complete de-
ails.

BROADCAST ELECTRONICS, INC.

A Flimways Company
8810 Brookviile Rd., Silver Spring, Md. 20310

Send only
the best.

CBS Laboratories Mark Ill Image Enhancer is ﬁreferred b
stations. Because it sharpens both vertical and -

c:;/ most TV~
e

horizontal detail auto-

matically. And improves picture resolution as well as color fidelity.
‘The Mark lll, with unique “crispened-comb’’ filter, separates chromi-
nance from luminance, providing sharper contrasts with more defined
picture detail. Available for all monochrome and color cameras. From

CBS Laboratories, of course.

CBS LABORAI

A Division of Columbia Broadcasting System dnc..
227 High Ridge Road, Stamford, Connecticut 86905
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Broadcaster’s
Supermarket

One-stop shopping for outstand-
ing values in Spotmaster® car-
tridge tape equipment and other
broadcast products and acces-
sories. Just check the boxes and
send us this advertisement with
your letterhead. We’ll speed com-
plete information by return mail.

¢ Single
Cartridge
Equipment
Record-play &
playback models, mono

& stereo, compact &
rack-mounted.

Ten/70 Stereo
Record-Play

[J The incomparable Ten/70

[] The low-cost ‘‘spacesetter’” Three/70
[] The value-packed Six/70 (coming soon)
[C] Delayed programming models

Multiple
Cartridge
Equipment
[ Mini-Series models

(3 to 15 decks)

[0 Economical Five » Spot
& Ten e Spot

] 610BX Automatic
Audio System

Model 305
Mini-Series Deck

Other Audio & Video
Equipment
] Spotmaster/Revox stereo recorder

(1027 reels)

[ Audio consoles, 5 & 8 channel,
mono & stereo

[ Turntables, tonearms, turntable
preamps

(] Audio distribution amplifier

[] Compressor-limiter amplifier

(] Titlemaster® TV character generator
0 Modular control room furniture

[ Monitor loudspeakers

[J Microphones & headphones

Cartridge Tape
Accessories

[} Cartridge racks (wall, floor, table top)
[ Degaussers
] Cartridge winder & timer

[0 Head brackets & replacement heads,
incl. PHASE-LOK® stereo bracket

[0 Audiopak & Fidelipac cartridges
{all sizes, any length tape or
empty cartridges), no minimum order,
lowest prices.

Let us fifl all your needs. Write:

BROADCAST EI.E%TRONIGS, INC.

8810 Brookville Rd., Silver Spring, Md. 20910
(301) 588-4983

~4§'3|

EW P%@ﬂﬂ%lﬂ

(Continued from page 4

Handheld
Color TV Camera

The Robert Bosch Corporation
exhibited their KCR-40 portable
camera, especially designed for remote
telecasting situations.

With lens and viewfinder, the unit
weighs 15 pounds and produces quali-
ty pictures. . ..with the mobility of a
16mm movie camera.

The camera head fits on the
shoulder, and all controls are con-
veniently arranged. The head and
backpack can be separated by up to 50
feet of cable. Quarter-inch cable up to
300 feet, or half-inch cable up to 2500
feet, may be used in connecting the
backpack and the control unit.
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Tape Duplicating
System

Pentagon Industries, Inc., showed a
new eight-track high-speed profes-
sional duplicating system at the NAB
in Washington, D.C. Sensibly priced
and quality designed, this system is
capable of producing professional
eight-track open reel copies for loading
into cartridges trom either a %-inch or
l-inch reel master source.
For More Details Circle (55)on Reply Card

8-Channel
Stereo Mixer

SONY Model MX-16, an 8-
channel stereo mixer for the pro-
fessional and tape recording enthu-
siast, will be shown by Superscope,
Inc.

MX-16is a versatile mixer with 8
mic/line inputs, plus 4 fixed and 4
variable outputs. The mic and line
inputs are equipped with a switch-
able pad to attenuate the input
when recording extremely high
sound pressure levels. This pro-
duces higherrecording accuracy
and minimizes the chance for dis-
tortion,

A very important feature of MX-
16 is the *‘front center’ signal dis-
tribution capability, which allows a
third channel of sound to be added
to the stereo mix between outputs 1

wwWw americanradiohistorv com

UP 10
65

SAVINGS

Plus performance that is creating
excitement in Engineers around the
country! “Fantastic sound™ ... “Very
Clean” . . . “Superb! . . . Send two
more ., .. "

Proof? Our standard 10 day evalua-
tion period lets you see and hear
the performance and the full serv-
ice, 2 year warranty demonstrates
the reliability.

Place your order today. Then pre-
pare yourself for a very satisfying
experience!

TURNTABLE
PREAMPLIFIERS

mMP-8 (Mono) $60
SP-8 (Stereo) 390

Outstanding sensitivity and near per-
fect reproduction. RIAA/NAB equal-
ized —0.5 mv sensitivity @ 1 KHz
for +-4 dbm out — Balanced 600
ohm out — minus 65 db S/N ratio —
-+20 dbm out max — *1 db freq.
response — Internal power supply
— Table top/bracket mount. Ship-
ping weight, 3% Ibs.

MIC/LINE AMPS

MLA-1 (Mono) $68
MLA- 2 (Dual}) $96

Dual function utility amp. Inputs for
mic and/or line — 600 ohm bal-
anced outputs — mic input, —65 db
for +4 dbm out — +20 dbm out
max. — =0.5 db response, 10 Hz-20
Khz — 0.1% or less dist. — Internal
power supply — Tabletop/bracket
mount. MLA-2, Stereo/Dual Mcno.
MLA-1, Mono. Shipping weight, 4 Ibs.

DISTRIBUTION AMP
6 BALANCED QUT

pa-s $95

One third the cost of comparable
units. Six 600 ochm balanced outputs
— Balanced bridging input — 26 db
gain — 420 dbm out max. — Input
level control — 0.1% or less dist. —
*+0.5 db response, 10 Hz-20 Khz —
Internal power supply — Tabletop/
brabcket mount — Shipping weight,
4 |bs.

i

TAPE CARTRIDGE
LOADER (AUTOMATIC)

ACL-25 $159

Precision winding without guess-
work. Dial in the minute and/or sec-
onds desired, throw switch to run.
That’s it! The exact amount of tape
is fed onto the cartridge hub to the
second, and shuts off automatically,
No waiting around, no guesswork
and 1 sec. accuracy. Also has ex-
clusive torsion control for proper
tape pack and winding of various
cart hub sizes. TTL digital control
circuitry. Shipping weight, 30 Ibs.

P
RAMKO RESEARCH

2552 "E” Albatross. P.Q. Box 6031

Sacramento, Calif. 95860 (916) 489-6695
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and 2. This type of ‘“mixing within
the mixer’’ can make a soloist ap-
pear to be performing at front
center of an orchestra, with the
orchestra behind him in full stereo-
phonic sound.

Each channel features, in addi-
tion to the input attenuator pad, a
mic/line selector switch and a
straight-line gain pot for precise
level control. Other features in-
clude 4 large illuminated VU me-
ters, master gain control, and head-
phone output with level control and
channel selector.

MX-16 also has input and output
facilities for adding a supplemental
encoder to produce matrixed four-
channel sound.

MX-16 is especially suited to
operate with SONY’s TC-854-4S
professional tape deck for high
quality, flexible recording in the
studio orin the field.

For More Details Circle (56)on Reply Card

Portable
Reel Handling Device

Roll-A-Reel Company, manufac-
turers of an original device for pay-out
or take- -up of anything put on reels,
has introduced a new model to the
product line. Known as the Style C,
this newest model features complete
portability and maximum versatility in
accommodating reels of any width.

The Style C Roll-A-Reel consists of
two frames or platforms fabricated
from 4” structural steel. Each plat-
form is arranged with two heavy duty
ball-bearing roller assemblies. The
front roller assembly is permanently
mounted while the rear roller assembly
is adjustable to any one of six self-
locating positions. No tools are re-
quired in repositioning the rear roller

x Pisicheds

FOR MAG TAPE
Shipped from Inventory

POLYLINE {312) 488.1757
CORP. 2443 N. Western, Chgo. 80647
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FREE CATALOG [rrry

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items——pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases, Also includes four pages of
useful "Tool Tips" to aid in tool selection.

JTJENSEN TOOLS

4117 N. 44th Street, Phoenix, Ariz. 85018 e

For More Details Circle (42) on Reply Card
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to accommodate all various reel
diameters.

Reel handling on the Style C Roll-
A-Reel is a *‘one man operation”,
thereby saving labor, effort and time.
Each of the two platforms are placed
individually behind the reel flanges,
ready for roll-on reel loading. With
separate units for each of the reel
flanges, reels of any width are accom-
modated.

Safety was also a major considera-
tion in the development of the Style
C. The reel itseif is never more than 4™
from the floor and is easily rolled onto
the device without need for jacks,
cranes or other hazardous lifting

equipment. The built-in steel loading
ramp and spring loaded front roller
lock facilitates safe reel loading and
unloading.
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CARTRIDGE TAPE EQUIPMENT

B RAPID-Q Adjustable Delayed
Automatic Fast Forward Standard

B Modular Independent Units
Single, Dual, or Triple Cases

m Rack or Desk Top Mount

Superior Performance
m RECORD m PLAY m MONO

RAPID-Q

STEREO MODULAR UNITS

1216 KIFER ROAD SUNNYVALE, CALIF. 94086

(408) 736-8737
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Send only
the best.

CBS Laboratories new Video Processing Amplifier is an outstanding performer!
For monochrome or composite color restructuring, CBS Laboratories. CLD
1300 is the universal amplifier. ‘High guality restoration is accomplished
through individual centrols of video, chroma, reference burst, sync and

blanking.

In helical or quad tape use, the CLD 1300 actually improves quahty dramal—

ically. And the CLD 1300 can even be used ssmultaneomfy as a

standby

sync generator. From CBS Laboratories, of course.

+ A Division of Columbia Broadcasting System, In¢,
227 High Ridge Road, Stamford, Connecticut 06905

For More Details Circle (30)on Reply Card
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Inter-
Track

Phasing
Problems?

Not with
FIDELIPAC’S
new Model 350
Adjustable
Automatic Tape
Cartridge.

e

-

The one

m designed
Il especially for

J applications
requiring

extreme

accuracy

of tape

guidance at the
corner post. No
modification of

your cart

machine, the

Corner Post guide
height is easily user-
adjustabie to suit
specific needs with
range of adjustment
well beyond even that
needed to cover extreme
cases.

No need for Inter-Track
Phasing Problems anymore!
Ask your Fidelipac

Distributor for complete
information and a sample.

FIDELIPAC

3 Olney Ave., Cherry Hill, N.J. 08034
(609) 424-1234

Fidelipac Is a registered trademark of
TelePro !ndustries Incorporated
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WEW PRODUGTS

(Continued from page 51)

Reel-to-Reel
Tape Deck

A new reel-to-reel tape deck by
Sparta Electronic Corporation, the
CORINTHIAN series, carries reels up
to 15” in diameter, yet is priced com-
petitively with machines capable only
of handling 10%” reels.

The CORINTHIAN’S two speeds are
standard 3 3/4 and 7 1/2 ips. Both
monaural and stereo models are avail-
able. Performance meets or exceeds
NAB standards.

CORINTHIAN features include
direct capstan drive, three motors, foil
reversing, front panel level controls,
and Dashpot®air-damped tape tension
arms for smooth tape handling.
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Recorder-Reproducer

A new tape recorder/reproducer
developed for the professional record-
ing industry has been announced by
Tape-Athon Corp. and was shown for
the first time at the National Associa-
tion of Broadcasters Convention.

The new recorder, designated Model
1000, is equipped with a number of
significant features including a drive
system consisting of three motors and
two solenoid controlled capstans. This
configuration provides separate move-
ment of each capstan, reducing wow
and flutter to minimum regardless of
reel loading or torque. The tone quali-
ty produced by such a tape drive is far
superior to standard single drive sys-
tems.

Also featured on the new machine is
a tape lift mechanism that moves the
tape towards the pickup heads or away
from the heads, completely out of the
field. This tape lift movement may be
activated either manually or auto-
matically. An illuminated “CUE”
button, on the front panel of the re-
corder is used to control the tape lift
motion,

All controls for the Model 1000 are
illuminated push-button types, and in-
clude CUE, PLAY, STOP, FAST RE-
WIND, REEL SIZE and SPEED con-
trols. The latter two are used to adjust
for 10” reels or smaller sizes and to
select tape speeds of 7%/15 ips or
3-3/4/7% ips.

For More Details Circle (59)on Reply Card
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CONTROL AUDIO
AT THE MIKE
RIGHT HERE

WITH THE
NEW
SWITCHCRAFT
Q-G STRAIGHT CORD
PLUG

Now, you can give entertainers and
broadcasters instant, finger-tip
control of sound right at the
microphone. The new Switchcraft
T*F series “Q-G” cord plug has a
buiit-in switch for ““on-off” control
of audio. The mike mounts on the
plug so the switch knob is easy to
operate by thumb—but jts low
profile alleviates inadvertent
operation of the switch.

This new cord plug carries all the
other great features of Switchcraft
“Q-G” plugs: available in 3,4 0or 5
pin configurations; exclusive
“ground contactors” for grounding/
shielding through the connector;
unique “captive design” insert screw
to give arigid assembly and positive
electrical continuity; cable clamp

to hold the cable securely; and a
flexible strain relief to reduce

cable wear.

Add this new Switchcraft “Q-G”
cord plug with “on-off’ switch to
your line of audio connectors.
Backed with Switchcraft’s
merchandising programs and
promotions, it's bound to become
a top seller for applications requiring
control of audio at the mike.

For more details, contact your
Switchcraft Representative or
District Sales Manager at
Switchcraft, 5581 N. Elston Ave.,
Chicago, Ill. 60630.

ENALTUMUWRR N
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Television Maintenance

Television Broadcasting: Systems Maintenance, First
Edition, written by Harold E. Ennes has been published to
fill the long-existing need to television broadcast tech-
nicians, both those established in the field and those just
entering it, for a single, comprehensive source of informa-
tion on the maintenance of television broadcast systems.

The latest techniques for maintaining equipment—from
the switcher inputs to the transmitter outputs—are de-
scribed, with special emphasis given to modern solid-state
circuits. Both the visual and aural portions of the system
are included.

Some of the subjects covered are television-system wave-
forms, analog and digital language, video switching and
special effects, picture and waveform monitoring, studio
measurements and maintenance, microwave systems, trans-
mitting facilities, and proof of performance. Discussions of
the theory of systems operation have been included where
they will be helpful in understanding maintenance.

In addition, illustrations have been used liberally to
clarify the text explanations. Questions at the end of each
chapter allow the reader to check his comprehension of the
material, and answers to the questions are given in an ap-
pendix.

This book is available through Howard W. Sams & Co.,
Inc, Indianapolis, Ind.

For More Details Circle (65)on Reply Card

Computer Handbook

Computer Technician’s Handbook, written by Brice
Ward, is an encyclopedic volume on computer technology
that goes the whole route. Anyone with a working knowl-
edge of semiconductors will find in this brand-new, up-to-
date volume all the basic information needed to under-
stand, operate, and maintain computer systems.

This comprehensive volume -comparable to a 1000-hour
course on computer technology—contains vital data on
number systems, encoding and decoding, basic circuits, cir-
cuit blocks, counters, registers, memories, etc. It is com-
plete in every detail, including system and component
checkout procedures used by professional computer tech-
nicians.

To simplify presentation, the author has divided the
material into three parts: Techniques & Circuitry; Analysis
of a Small Typical Computer; and Maintenance. Part | be-
gins with a brief introduction to computer systems, general-
ly, and explains the similarities in concept and implementa-
tion common to all computers from the smallest §10,000
machines to the most complex. Part 2 analyzes the overall
operation of a typical small computer, beginning with a
general description and presenting detailed information on

(Continued on page 54)
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WORLD'S BEST
2.0 KW FM TRANSMITTER

USING
ONLY ONE TUBE

e USES {1) bCX1500

e SOLID STATE EXCITER
s SOLIDSTATE IPA

¢ SOLID STATE SUPPLIES
e SOLID STATE CONTROL
+ FM NOISE, -65 dh

e Y db, 30 H -35 KHz

e VAC.CAP. TUNING

¢ VAC CAP. LOADING

e NO SLIDING CONTACTS
¢ NO NEUTRALIZATION

s 2750 WATTS AVAIL-
ABLE

« NEEDS ONLY 5% sqg. ft.

¢ COMPLETELY ACCESS-
IBLE

FCC TYPE-ACCEPTED

ONLY THE WILKINSON FM-Z500E HAS ALL THESE
FEATURES YET IS PRICED LESS THAN $9,000.00.

[SRINSSON

ELECTRONICS, INC.

1937 MacDADE BOULEVARD
WOODLYN, PA. 19094
TELEPHONE (215) 874-5236 874-5237
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“l jumped from tughoat
to television

fterﬂl got my
First Class FCC License”

What do you do with your off-duty hours if you work in the engine
room of a tugboat ? Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he tells it: “Even before | finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “two-car” family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

You need an FCC ticket to move ahead in broadcasting, and
five out of CIE's seven career courses prepare you to “sit for” the
Government FCC Commercial License exam. In a recent survey of
787 CIE graduates, better than 9 out of 10 CIE grads passed the
Government FCC License examinations. That's why CIE can offer
this famous Money-Back Warranty:

When you complete any CIE licensing course you'll get your FCC

License or be entitled to a full refund of all tuition paid. This

warranty is valid during the compietion time allowed for your

course. You get your FCC License . .. or your money back.

Send coupon below for FREE book. For your convenience, we
will try to have a representative call. If coupon is missing, write:
Cleveland Institute of Electronics, Inc., 1776 E. 17th St., Cleveland,
Ohio 44114,

Approved Under G. I. Bill
All CIE career courses are approved for educational benefits
under the G.I. Bill, If you are a Veteran or in service now, check
box for G.1. Bill information.

- MAIL COUPON TODAY FOR FREE BOOK

CI Cleveland Institute
of Electronics, Inc.

Howlogeta
Commerciak
FCC Liconse

i 1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Please send me your FREE book,
“How To Get A Commercial FCC License.”

I
| |
| I
| |
| [
} I
| I
| |
| |
| {please print) I
| |
| !
I |
I |
| I
| |
| |
| |

|

Name

Address

City

State Zip Age

Veterans and Servicemen:

[] Check here for G.1. Bili information. BE.gaf
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Book Review
(Continued from page 53)

processor instructions, the input-output section, and 1-O
interface references. Part 3 begins with an introduction to
maintenance techniques, using the typical small computer
operation,

The book contains 480 pages, 19 chapters and over 400
illustrations.

The Computer Technician’s Handbook is available
through Tab Books, Blue Ridge Summit, Pa.

For More Details Circle (66)on Reply Card

CATV Maintenance
And Design

Designing & Maintaining The CATV & Small TV Studio,
written by Kenneth B. Knecht, is a simplified, yet detailed
guide on the installation and maintenance of production
facilities for CATV, CCTV, ITV, and small broadcast TV
studios. This all-in-one handbook is written specifically to
help those who need expert, in-depth guidance on setting
up a small to medium size TV studio. The level of presenta-
tion can be easily understood, yet provides the technical
details needed by those who have a knowledge of elec-
tronics. Moreover, the information provided is sufficient to
serve the needs of CATV systems and educational or in-
dustrial closed-circuit systems, as well as TV broadcast
stations.

Everything is included, from pulse distribution and
switching systems and camera, film and video tape equip-
ment, to the creation of special effects such as supers, dis-
solves, wipes, keys, etc. The author discusses cameras light-
ing, together with color TV equipment, monitoring, and
studio and control area signal distribution. Also covered are
video distribution amplifiers, video test generators, process-
ing amplifiers, patching networks, etc. Due consideration is
also given to audio equipment—mixing consoles, audio
sources, recorders, turntables, microphones, audio distribu-
tion and monitoring, test generators, tally lights, and inter-
com systems. Plenty of information is provided on total
studio design construction practices and equipment lists,
and an entire Chapter is devoted to maintenance and test
equipment. The final Chapter describes three system ex-
amples—a small studio, a larger studio, and a studio with
complete color facilities.

This book is available from Tab Books, Blue Ridge

Summit, Pa.
For More Details Circle (67)on Reply Card

Moving?
Send Your Change
Of Address To:

Broadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64105

BROADCAST ENGINEERING
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PROFESSIONAL SERTIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Englneering

345 Colorado Blvd.
Phone: (Area Code 303) 1333.55612

DENVER, COLORADO 80206
Member AFCCE

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

2000 N Street, N.W.
Washington, D.C. 20036
(202) 2937742

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone 874-2810
Cambridge, Mass, 02138

RALPH E. EVANS ASSOCIATES

Consulting Radio Engineers
AM - FM - TY - CATY . ITFS
3500 North Sherman Blvd.
MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

CHU ASSOCIATES, INC.
Telecommunications Division
AM—FM—TV—CATV
Applications — Facilities Planning
Field Surveys and Proofs
Appraisals
800 Fesler St., El Cajon, Ca. 92020
(714) 442-9459
TWX 910 331 1178

SESCO, Ine.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250
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CUASSIFED

Advertising rates in Classified Section are 15¢ per
word, each insertion, and must be acce . nied by
cash to insure publication.

Each initial or abbreviation counts a full word.
Upper case words, 30e each.

Minimum classified charge, $2.00.

For ads on which replies arc sent to us for
forwarding. there is an additional charge of $2.00
to cover department number, etc., which is printed
in advertising copy, and processing of replies.

Classified columns are not open to advettising of
any products regularly produced by manufacturers
unless used and no longer owned by the
manufacturer or a distributor.

TRAINING

PASS FCC EXAMS with Ameco books. Each book
contains FCC questions plus simplified answers
plus FCC-type exams and answers. 3rd elass 75c,
2nd class $2.25, Ist class $1.50. Free catalog.
Ameco Publishing, 314G Hillside Ave., Williston
Park, N.Y. 11596, 8-72-tf
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TRAINING CONT.

FIRST PHONE through tape recorded lessons at
home plus one weck personal instruction in
Washington, DC. Atlanta. Boston, Detroit, New
Orleans, Minneapolis, Seattle, Denver, Portland,
Los Angeles. Proven results. Our 17th year
teaching FCC licensc courses. Bob Johnson Radio
License Preparation, 1060D Duncan. Manhattan
Beach, Calif. 80266. Phone 213-379-4461.  1-69-tf

PASS FCC first and second class exams with new
21 lesson. 450-page course. Starts with basic
cleetricity. Over 600 FCC-type. multiple-choice
questions and sample exams included. No previous
technical knowledge required. Commercial Radio
Operator Theory Course, #15-01. Only $5.95.
Ameco Publishing., 314G Hillside Ave., Williston
Park. N.Y. 11596. 8-72-tf

EARN ELECTRONICS DEGREE, mainly by
correspondence. F.C.C. license preparation in-
cluded at your option. Accredited by Accrediting
Commission of NHSC. G.I. Bill approved. Free
brochure. Write: Dean, Grantham School of
Engincering. 1505 N. Western. Hollywood, Califor-
nia 90027. 8-72-tf

SERVICES

CRYSTAL & MONITOR SERVICE. Freguency
change. repair or replacement of oven type
broadcast crystals. Also frequency change and
recalibration or repair of AM frequeney monitors,
and H-P FM monitors. Fast service at reasonable
prices. 30 years experience! Call or write: Eidson
Elcetronic Co. Box 96, Temple, Tx. 76501. Pho.
817 773-3901. 9-70-tf

CARTRIDGE RELOADING. Scnd us your worn
cartridges for rcconditioning. Carts cleaned, new
pressure pads installed, and minor parts replaced.
Tops replaced at manufacturers cost. 48 hour
service. Competitive prices. New cartridges also
available. Call or write: Marlin Cartridge Co., 195
Prentis Ave., Drew, Miss. 38737 (601) 745-8380.
11-72-6t

TOWER FABRICATION, ercction and painting,
Antenna and Electrical work our specialty. Security
Tank & Tower Corp., P. O. Box 913, Henderson,
Kentucky 42420 (502) 827-2509. 1-73-6t

CARTRIDGES SPOTLESSLY CLEANED,
REBUILT AND RELOADED with Scotch 157.
Like new at approximately half price. Also,
BEST PRICES anywhere on new FIDELIPAC
carts, 3M professional tape and other studio
supplies. YOUR ORDER IS YOUR CHARGE
ACCOUNT! Full guarantee. FREE CATA-
LOGUE. Lauderdale Electronic Labs, 16 S.W.
13th Street, F't. Lauderdale, Fla. 33315 (305)
525-0478. 4-73-6t

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED—NEW
TAPE Fidelipac—Tapex—Audiopac Cartridges
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. MASTERTONE
COMPANY, 1105 Maple, Dept. B-E1, West Des
Moines, lowa 50265, Phone 515-274-2551.
4-73-1t

WANTED

WANTED: All surplus broadcast equipment
especially clean A.M. & F.M. transmitters,
contractors, capacitors. Surpluss Equipmeng Sales,
2 Thornclitfe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada. 1-73-tf

EQUIPMENT FOR SALE

NEW MOSELEY ADP-220 transmitter automatic
logging system, $5900. Contact T. A.-Bone. WPRI
TV. Providence, R.I. Phone 401-521-4000. 3-73-3t

SURPLUS AUDIO PATCH PANELS. All Stand-
ard Configurations. Gulf Telephone & Electronics,
Inc., P.O.Box 42130, Houston, Texas 77042. 7-72-tf
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EQUIPMENT FOR SALE CONT.

EQUIPMENT FOR SALE CONT.

HELP WANTED

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synehronous motor HSZ
20.50-4-470D as used in series 400 and 500
machines. Price $39.00 each prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD’s. Not recommended for Tapecaster
series 600 or 700.
TAPECASTER TCM, INC., Box 662,
Rockville, Maryland 20851
1-72-TF

“NEW & USED TOWERS, Buy. Sell or Trade,
Ercct. Ground wire 85¢ lb. Bill Angle, 9i9-752-
3040, Box 55, Greenville, N.C. 27834." 2-71-tf

TWO RCA TR-4 low band, air bearing videotape
recorders.  SN4267 equipped with ATC, LLO,
$10,000. SN4244 cquipped with ATC. CATC, LLO,
auto guide servo, clectronic editor, $18,000. Three
Philips studio plumbicon cameras, LDH-200, six
camera cables, remote control units, $8,000 cach.
One Philips film  chain, plumbicon, LDH-130,
$2.500. All equipment in exccllent condition.
Contact: R. J. Files Diocesan TV Center Union-
dale, N.Y. 11553 3-73-2t

ONE STOP for all your professional audio
requircments. Bottom line oriented. F. T. C.
Brewer Company, P.O. Box 8057, Pensacola.
Florida 32505. 7-71-tf

QUALITY AUDIO CONSOLES arc our specialty.
Modern styling  with slide potentiometers and
“soft'” audio switching. We manufacture 8 stand-
ard consoles at very competitive prices. However,
we'll manufacture a cuslom system to your
specifications it you preter. Also plug-in audio
modules including  distribution amplifiers, pre-
amplitiers, monitor amplifiers, etc. Write or phenc
for pricing and specitications. SYSTEMS EN-
GINEERING COMAPNY, P.O. Box 49224, At-
lanta, Ga. 30329. 404-482-2446. 2-73-12x

CARTRIDGE TAPE EQUIPMENT—Rcbuilt. New
paint, heads. flywheel, pressure roller, belts, etc.
Spotlessly clean and thoroughly tested. 30 day
money-back  guarantee, 90 day warranty. Also
countact us lor possible discounts on new equipment
and accessories. AUTODYNE, Box 1004, Rock-
ville, Maryland 20850. (301/762-7626). 7-72-tf

HELIAX-STYROFLEX. Large stock—bargain
prices—tested and certified. Write for price and
stock lists. Sierra Western Elcctric, Box 23872,
Oukland. Calit. 94623, Telephone (415} 832-3527.
1-73-tf

SMALLAUTOMATIONSYSTEM. SONO-
MAG MACARTA 3 Carousel, 1 Cartridge
Player, 1 Time Announcer, 1 Silent Sensor, 8
Channel Sequencer, 3 Clocks, Remote Control, 2
Racks, 2 Reel to Reel Players may be added.
$7,500. MASTERTONE COMPANY, 1105 Ma-
ple, West Des Moines, Iowa 50265. 4-73-1t

150" self-supporting, insulated, BLAW-KNoX
tower, galv. RCA TK-21 Vidicon camera, 2-TP-
16D Proj.,, TP-11 multiplexer w/prisms, RCA
TT2AH 2KW TV transmitter on CH #10 no
diplexer or side band filter, WA-3A grating gen,
WA-6A color signal analizer, WA-7B linearity
checker. KOLR—Springfield, Mo. 417-862-7474.

4-73-1t

AMPEX VR660C two inch helical broadcast
quality color VTR with electronic editing, Color-
con, Alignment tape, Manuals, Three extra pairs
matched heads factory sealed, Three hours tape.
List price over $11,100.00. Purchased February
1972, less than 31 hours, $6,000.00 Channel One
Videotape, Inc. Box 763, Miami, Florida 33133
{305) 947-2044. 4-73-3t

WE'VE BEEN ROBBED Don’t let burgulars
cause you to lose precious air time. Let qualified
engineers design and install the ultimate in
alarm systems anywhere in the USA. All in-
quires will be answered. Write to Dept. 282
Broadeast Engineering 1014 Wyandotte Street,
Kansas City, Missouri 64105. 4-73-1t
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USED 250" Rohn type SSV self-supporting
tower, excellent conditon. Inquire director of
physical plant, Youngstown State University,
410 Wick Avenue, Youngstown, Ohio 44503,
telephone (216)-746-1851. 4-73-1t

USED EQUIPMENT FOR SALE ON BIDS:
Collins 250 watt FM transmitter model 830B-1B
with 310Z solid state exciter, tuned to 91.1mhz,
includes one spare set of voltage regulator tubes,
3 years old. Marti FM antenna (4 bay) model
EA-4. Marti remote control system model RMC-
2AX(10}, includes RMC-2AXS studio unit and
RMC-2AXT(A) transmitter unit. Marti STL
package tuned to 945 mhz, including M-3STL
transmitter w/low pass filter, MR-200/942-952
receiver, two F-948G parabolic antennas (4 ft.
dishes) and K-9629 mounting kits. Used two
years. All preceding in excellent condition. An-
drew 7/8 inch heliax type FH5-50, 350 ft. type
FHJ5-50, 300 ft., and type HJ5-50, 50 ft. For
information contact Michigan Technological
University, Purchasing Department, Houghton,
Michigan 49931, Telephone 906/487-25})}0.
4-73-1t

SCOTCH 2400° STUDIO TAPE on 7" reel,
degaussed and boxed, 12 For $11 POSTPAID.
Free price list. WIDE RESPONSE, 2926 BEN-
TLEY AVE., LOS ANGELES, CALIF. 90064.

2-73-3t

NORTH AMERICAN RADIO CORPORA-
TION: Specialists in Design, Development,
Modification and Installation of AM-FM Broad-
cast Equipment and Systems, Customized in-
dustrial controls, monitors and test equipment,
3814 Marquis Suite 102, Garland, Texas 75042
(214) 276-9759. 4-73-1t

EBS RECEIVERS-FM type, completely relia-
ble, built-in monitor and alarm. Rack mount,
solid state. Only $149.50 plus shipping. Tri-
Tronics Professional Electronics, 829 Eighth St.,
Lillington, N.C. 27548. 4-73-2t

TWO General Electric PE-250 color cameras. In
operation, may be inspected. Available March
15. Also one—Ampex VR-1000B available im-
mediately. WKNO-TV, Memphis State Univer-
sity, Memphis, Tennessee 38152, 901-458-2521.
4-73-1t

FIELD STRENGTH METER-DEI Nems
Clark FIM 120-E, Near new $595. Distortion
Analyzer Hewlett Packhard 330 B, $195. Gene
Landau P.O. Box 237 Signal Mt., Tenn. 37377.
4.73-1t

RCA BTF5A kw FM transmitter. Available
February. Rcasonable. Also plate transformer for

BTF-3B. Contact Chief Engineer, WDBQ, Du-
buque, lowa. 319-583-6471. 3-73-2t

RCA 16" TONE ARM MI-11895 For RCA Type

70 or BQ-2 Turntable. New $I5. WIDE
RESPONSE. 2926 BENTLEY AVE.. LOS
ANGELES. CALIF. 90064. 2-73-3t

BUILD YOUR OWN TV AND RADIO PRO-
DUCTION EQUIPMENT. Easy. inexpensive,
(mostly IC). Plans or kits: Special Effects
Generator, Automatic Logger. Vertical Interval
Video Switcher, Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crystal
Controlled Wireless Mikes with matching receivers.
Subsonic Tone Conttol for audio tapes, 8MM SOF
Camcras and Projectors, Distribution Amplifiers
{(Sync, Video. Audio), Audio Control Boards
(Studio & Remote) Proc-Amp with compensation
and regeneration for adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre-
spondence courses in Telephone Engineering
($39.50), and Integrated Circuit Engineering ($49.
50} Plans from $5.95 to $15. SUPER CATALOG
plus years updateing of new devices Air Mailed
$1.00. Don Britton Enterprises, PO Drawer G,
Waikiki, Ha. 96815. 4-73-12t

FIDELIPAC CARTRIDGES, NAB approved Fac-
tory New. All carts have minimum of 6 niinutes
worth of tape. Sold in cartons of 50 units only
$1.00 each. Send check with order. Satisfaction
guarantced. Gately Electronics, 57 W. Hillerest
Avenue, Havertown. Pa. 19038. 2-73-3t
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Established station in all U market needs mainte-
nance supervisor with experience in VITR's and
color cameras. Salary commensurate with experi-
ence. Equal Opportunity Employer. Send resume
to Dept. 278, Broadcast Engineering, 1014 Wyan-
dotte St., Kansas City., Mo. 64105, 3-73-2t

JOB HEADQUARTERS for all Radie and
Television Engineers. Immediate openings exist in
9 western states and elsewhere for qualified
engineer and technical personnel. All categories
from trainecs to experienced transmitter main-
tenance, chief, assistant chief, live color video
maintenance and technical operations. Send us
your complcte resume now. The AMPS Agency,
11661 San Vicente Blvd., Suitc 300, Los Angeles,
Calit. 90049. Telephone: 213-820-2678. By Broad-
casters—For Broadcasters. 11-68-tf

TELEVISION TECHNICIAN: Experienced in
studio ceclor cameras, video tape recorders, and
film chains. Must have a 1st Class Phone li-
cense. Send resume to: Robert L. Pincumbe-
Instruction Services, Ferris State College, Big
Rapids, MI. 49307. Equal opportunity employer.

4-73-1t

WANTED: One Broadcast Engineer, must be
F.C.C. licensed, experienced, & competent. Work
with RCA equipment. Contact Chief Engineer
KVRL TV, 3935 Westheimer, Houston, Texas
77027, 4-73-1t

TECHNICAL: Chief Engineer for AM-FM, AM
is directional, some board work, mail resume
and salary requirements, WLKR-Norwalk,
Ohio. 44857. 4-73-1t

AN OPENING exists for a mobile technician in
the Detroit area. Experience in maintaining and
operating VR 3000 and color cameras in the field
is a prime requisite, Extensive travel may be
necessary. Resumes and inquiries should be
made to Editel Productions Incorporated, 24151
Telegraph Road, Southfield, Michigan 48075 or
call: 313-353-1660. 4-73-4t

WANTED: Instructor—Broadeast Engineer
Technician—Two-Year College—Southeast
Ohio—Challenging & Rewarding Position—
Salary Open—Contact Dean of Education,
Hocking Technical College, Route 1, Nelson-
ville, Ohio 45764 (614) 753-3514—The College is
an Equal Opportunity Employer. 4-73-1t

TELEVISION ENGINEERS: Need 2 First
Class engineers for expanding TV operation in
Southeast. One should have experience and cap-
ability sufficient to assume future assistant
chief engineer position. Other man should have
at least 1 year experience in TV studio opera-
tion. Reply to Broadcast Engineering Box 280.
1014 Wyandotte St., Kansas City, Mo. 64105.
4-73-3t

TELEPROMPTER CORPORATION VIDEO
ENGINEER: Outstanding growth opportunity
for person with BSEE and 10 years broadcasting
and/or ETV experience in technical design, lay-
out, operation, and maintenance of studio facili-
ties. This position is on the corporate staff level
with responsibility for selection of equipment
and setting of operation and maintenance stand-
ards for CATV studio installations, Must be
willing to travel. Excellent benefits. Salary
commensurate with experience. Send resume to:
Norma J. Kraus, Director of Personnel, Tele-
prompter Corporation, 50 West 44th Street, New
York, New York 100386, 4-73-1t

TELEVISION, ELECTRONIC AND MAIN-
TENANCE TECHNICIANS on broadcast or
CCTV equipment either in New York, New
Jersey, Pennsylvania, Los Angeles or Connect-
icut areas. Send resume to: VPC, P.O. Box 268,
New Hyde Park, New York 11040. 4-73-1t

MODERN, WELL-EQUIPPED UHF Televi-
sion Station in central California has openings
for experienced and well qualified transmitter
and studio engineers. Studio engineers must be
capable of VTR maintenance. Send resume and
availability to: Box 281, Broadcast Engineering,
1014 Wyandotte St., Kansas City, Mo. 64105.
4-73-1t

BROADCAST ENGINEERING
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your transmitter
is a fact... ote possihility.

Our Model an all solid-state system that gives you full
control a ng from the studio, with little effort and no errors.

ntrols, with confirmation, is instantaneous. Access
, hot sequential. Parity checks and double scan provide
wmioh noise immunity. And direct digital readout requires no
interpretation, with out-of-limit conditions capable of generating
alarm signals.

Othgr features: If power is lost, works on nop-interrupt basis from a
12-volflauto battery; interfaces with process control or mini computer
to aubmate transmitter; operates under all transmitter environments;
ilable in 15, 31, 47 or 63 selection capacity; built-in interface
for optional Telemet Automatic Data Logger.

Digitafgemote control of your transmitter is here. For further details
A demonstration, contact: Telemet, Amityville, N.Y. 11701
41-3600.

T o e
e

l Better ideas for Broadcasting
. A GEOTEL COMPANY

Amityville, New York 11701, (516) 541-3600

Manufactured for Telemet by Spantronics, Inc.

REGIONAL OFFICES Chicago, Il {312)627-6026 Atlanta, Ga. (404)361-2851 Houston, Tex. (713} 946-5796 Santa Ana, Calif. (714) 540-6756
For More Details Circle (2)on Reply Card
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