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with this modular; p@pr}’ng -blogk, solidstate,
audio switch. And . . . this ﬂexnbaf;ty comes at
re.duced cost.

S

Starting with a single 8%:-inch by 19-inch rack
frame assembly, the user can build to a 20-input
by 20-output configuration through selection of
plug-in switching and amplifier boards.

Still using the same basic frame assembly, other
configurations such as 20 by 5, 10 by 20 or com-
binations in between can be assembled Greater
capacities, mcludmg dual inputs or outputs, are
just as easy . . . just add

Control? ... a snap! pushbuttons, thumbwheeis
dials, touch: p.ads ... ..even a computer.

For More Details Circle (1) on Reply Card

|nput-output conflgu;a,tlons are virt aily unilmrted-.--
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its baianeed ’tranﬁq ,
+0.15 dB (20 Hz to 20
50 kHz), crosstalk (bet
output), harmonic distortion
hum and noise (85 dB belo: n outpu
the 8100 compromises nothing for its flexibility.

Best of all, users will really appreciate the
economy. By specifying the initial capability for
any remotely-controlled, switched audio dtstrtr-'-_
bution network, the buyer saves now and isn't
penalized later. High reliability solid-state audio .
switching.costs can be cut to as little as $10 ek
crosspoint . . . sighificantly less than. competltwe; !
switching systems i

Write today for complete details to home nfflce
or eastern region office — P. O. Box 17342,
Dulles International Airport, Washington, D. C--
20041: telephone (703) 471-4078.

DYNAIR ELECTR!NICS mu::
6360 FEDERAL BLVD., SAN DIEGO, CA, 92114
PHONE: (917) 582.9211; TWX (91&? 335-:2045.'
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ter, more extenﬁed range °
RESS5. It's so good it ha
used in labs as a

HARD- wunm N
The RE55 was ¢ :
day-to-day st udio and

sound pic,kup problems...

we can ofier a%
TIONAL perfuf?ﬁa
] y-

bmmehrectlonai
ored sﬁund pz

.pipe orgamAnd even when you put
the RE5S in sound fields so

asto cause ear damage, tr@ exclu- ;-
sive E-V Acpustaiioyﬁ p

equanmi‘ffy

HAND-TO-MOUTH Wi‘éﬂ _
THE RES5S
What, then, about interviews? Well,
the 3/4-inch diameter and extra
length (which is a bonus of the de-
sign for extended bass) makes

o

handling ari RE55 e ;

FlectroVoice. o gUltaN cormpary

ELECTRO-VOICE, INC,, Dept. 451V , 638 Cecil Street, Buchanan, Michigan 49107

*If the RES55 fails to perform for any reason at all during the first 2 years after original purchase, or durlng its
litetime due to a defect in workmanship or materials, return it prepald to our Sevierville, Tenn., repair depart-
ment. We'll ix it free. Finish, appearance items, cables and connectors not included. Lifetime warranty does
not cover things like abuse or operation at other than spe(:lﬂed conditions.

sional usars_, Or write
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Sports Remotes: Challenge to Creativ-
ity or Survival? BE editor looks at
sports remotes with suggestions on
how to get positive results from a posi-
tive approach. Ron Merrell.

Radio Sports Remotes. Using baseball
as an example, a remotes veteran gives
some ideas on how to do a better job
on local sports remotes assignments.
Todd Boettcher.

Getting The Angle On Major Sports. BE
covers CBS and their coverage of sports
remotes, with emphasis on tennis and
golf. Includes brief introduction to a
new triax field camera and action pic-
tures taken at the Virginia Slims Tennis
Tournament in Chicago.

Using the Sin2 Window, Part 2. The
author uses the K factor to correlate
test signal measurement with an actual
degree of picture impairment. Includes
examples of waveforms involved as well
as examples of signal distortion, with
special emphasis on picture errors.
Harold Ennes.

About the cover

This month’s cover
includes shots taken
for BE during the
recent Virginia Slims
Tennis Tournament in
Chicago. See article on
page 34. Cover and
article photos are by
Donna Roizen.
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BORDERLINE GENERATORS

STARTING WITH A NORMAL KEY ‘GIGI\]AL
THE GVG BORDERLINE WILL-- -

PROVIDE A BLACK BORDER AROUND
A MATTED TITLE OR - Saseae o)

PRODUCE A DROPSHADOW EFFECT ON
LETTERING OR TITLING OR

D0

o A

I
I

-
1M
il

PRODUCE OUTLINE LETTERING FROM
A SOLID TITLE SOURCE

DESCRIPTION

Grass Valley Group Borderline Generators are used to add borders to captions and titles
from-camera video signals or character generators. The added borders greatly inhance the in-
sert visibility, and are particularly effective in situations requiring a white insert into a pre-
dominantly white scene.

Model 3271 is for use W|th GVG 1400 Series switching systems and 900 Series special ef-
fects equipment. The keying circuitry in the special effects amplifier is utilized for the inserting
function, thereby enabling effects such as wipe key between bordered inserts. -

Model 3272 is for use with special effects equipment of other manufacturers. It provides
a widened key signal output which can be connected to the external key input of most special
effects systems. The widened key output, together with a slightly delayed (H and V) title video
signal, is used to achieve the border effect.

Model 3273 is a complete system which provides bordered inserts into a composite video
signal, such as at the output of a switching system. The unit is entirely self-contained and re-
quires no horizontal or vertical driving signals.

- Borderline Generators are available for NTSC, PAL, PAL-M, and CCIR standards.

THE GRASS VALLEY GROUP, INC. A A\

A TEKTRONIX COMPANY

Station Plaza East 4419 Van Nuys Blvd, Ste 307 1644 Tullie Cir, NE' _ P.0. Box 482 81¢ W Bristol Street
GREAT MECK, NY 11021 SHERMAN QAKS, CA 91403  ATLANTA, GA 30322 MABANK, TX 75147  ELKHART, IN 46514
(518) 487-1311 (213) 990-6172 (404) 634-0521 (214) 887-1181 (219) 264-0931
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DIRECT/,

CURRENT g D.C.

April, 1975 / By Howard T. Head and Harold L. Kassens

CTAC Report Filed With Commission

The joint Industry-Government Cable Television Technical Advisory
Committee (CTAC) has filed its report with the Commission. The
eport consists of two volumes, one including the full text of the
ni CTAC Panel Reports and running to almost 1000 pages, prefaced
by anSummary and Recommendation prepared under the direction of the
steering Committee.

The CTAC report covers a wide range of topics, including cable fre-
guency allocations, system operation, test and instrumentation
methods, two-way operation, as well as many other topics. The CTAC
Report is expected to permit the Commission to augment its cable
technical standards with respect to various aspects of cable system
performance,

The report is expected to provide basic source information for some
time to come. A special technical session at the NCTA Convention
will discuss the major points of accomplishment,of the CTAC Réport,
and the possible impact on the cable industry.

Cable TV Receliver Specifications

The Cable TV System Committee (CTSC) of the Electronic Industries
Association (EIA) has adopted an Engineering Bulletin recommending
characteristics for a "cable-compatible" TV receiver. The Bulletin
provides that in order to qualify for the "cable-compatible" de-
signation, the receiver must tune, in addition to the twelve VHFE
broadcast channels, at least eight additional VHF channels, begin-
ning at midband. For more than twenty channels, the superband is
to be used.

The EIA Bulletin establishes recommendations with respeet to per=
formance in high ambient fields, adjacent-channel performance for
both receivers and cable systems, local oscillator leakage and termi-
nal isolation, in addition to various other technical parameters.

A special technical session at the NCTA Convention will deal with
"The Receiver and the Cable" and will feature a panel of members

(Continued on page 6)

BROADCAST ENGINEERING
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It pays
to read more than
the name on the ftront.

There’s that old saying about judging a
book by its cover. The name does not always
indicate the quality inside. The same theory
holds true for just about any piece of equip-
ment, typewriters, fleetcars or radio broad-
cast equipment.

To illustrate this point, we have prepared
a list of comparisons based on current pub-
lished data from the five leading manufac-
turers of stereo audio consoles.

We want you to examine all manufacturers’
audio equipment claims. Inquire. Compare. Read
the facts, the whole story . . . carefully. Make up
your own mind. We feel that only when you have
fully evaluated all equipment claims factually, are
your best interests served. And ours.

SPOT- SPARTA
Manufacturer GATES CCA COLLINS MASTER  Centurion
& Model Stereo 80 108 1C-10 BESL-1006 11
No. of Std. 2 2 25 & Metered 2 35 & Metered
Program Maono Mono
Busses

Only the SPARTA CENTURION II gives you three
stereo program busses, plus metered monaural output.

SPOT- SPARTA
Manufacturer CATES CCA COLLINS MASTER  Centurion
& Model Stereo 80 108 IC-10 BLESL-1006 II
No. of Input 8 10 10 6-10 8-12
Mixers

Only the SPARTA CENTURION II gives you from
eight to twelve mixers in the basic console. With ex-
tender options for eighteen or twenty-four mixers.

SPQOT- SPARTA
Manufacturer GATES CCA COLLINS MASTER  Centurion
& Model Stereo 80 105 IC-10 BESL-1006 I
No. of Input 18 20 28 18 - 30 24 to 36,
Sources (aM) 54 and 72
Input Level Set 3 Lo Optional  Selectable Optional Switch
Selection 15 Hi Cards Hi-Lo Modules  Hi-Med-Lo

Only the SPARTA CENTURION II gives you three

inputs per mixer

module in every configuration. And
every one is switch selectable for high, medium or low
level inputs.

SPOT- SPARTA
Manufacturer CATES CCA COLLINS MASTER  Centurion
& Model Stereo 80 108 IC-10 BESL-1006 I
Mixer No No No No Yes
Expanders
Available

Only the SPARTA CENTURION II gives you the avail-
ability of mixer extender options.

Other SPARTA CENTURION II features include: re-
mote turning on/off of all mixers; remote start capability
through the mixers; motherboard construction with
ground plane PC techniques for elimination of wiring
harness; silent operation; audio-follow-video switching;
fully interchangeable mixing modules; only three types of
amplifiers throughout; optically isolated audio switching;
either slide or rotary attenuators as options, at the same
price; 25 Watts per channel monitor amplification; five
VU meters as standard equipment.

There’s much more to the story, theirs and ours, that
you should know. We're only too happy to tell you ours.
Write or call us collect, today, for all the facts on
SPARTA Audio Equipment.

We'’re in the business of You.
= [BPARIA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
(916) 383-5353 - Telex 377-488 * Cable SPARTA
a Subsidiary of &, Cetec Corporation
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DIRECT CURRENT
FROM D.C.

(Continued from page 4)

from the cable and receiver industries.

NAB Asks Extension of Third-Class Tickets

The National Association of Broadcasters (NAB) has asked the Com~—
mission to extend the life of the Provisional Radio Operator Certifi-
cate (for a radio-telephone third-class operator permit endorsed

for broadcast operation) from one to three years. NAB complains
that: (1) the Commission's Third Class Radio Telephone Study Guide
1s lacking in content as it relates to the license exam; (2) the _
lack of such study material has a detrimental effect on the success-
ful completion of the exam: (3) the number of applicants success-
fully completing the exam is wanting; and (4) the lack of study ma-
terial and consequent exam failures is excessive and working an
undue hardship on the broadcast industry. :

The FCC's Field Operations Bureau (FOB) has been trying to improve
the situation and conducted a training seminar in Kentucky last
September for those intending to take the 3rd Class exam. (The
subsequent passing rate was 60%), Another such seminar was held in
Illinois in March. (The results are not yet in).

The Commission also has an active project in which the Civil
Service Commission is giving FCC examinations (including
code tests) at more convenient locations. This project will be

evaluated after a one year period.

Short Circuits:

Various organizations investigating the use of earth-orbiting
satellites for cable program distribution continue to make quiet
but steady progress...The ATS-6 Satellite Demonstration (see 11/74
D.C.) has been accused by a Rocky Mountain newspaper of favoritism,
misuse of funds, and poor planning. Only three Rocky Mountain cable
systems are carrying the ATS-6 transmissions...The FCC is expected
to have a short form renewal proposal for radio stations and a
Notice of Inquiry on automatic transmitters releaged shortly, .. A
consulting engineering firm has proposed to the Commission that a
new VHF TV channel be created by clearing out the 72-76 MHz band
and adding 2 MHz at either end of the band...The Commission has
proposed a requirement that stations in the Safety and Special
Radio Services operating between 25 and 960 MHz automatically
transmit station identification.

BROADCAST ENGINEERING
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THE ADC

900

A distribution switching system for
those who demand the finest perform-
ance available today.

s "%p.wig‘\;a_ ‘g{a‘ﬁ

The 900 is the ONLY system to feature
a “developed for television' Integrated
Circuit Crosspoint to discretely switch
video-audio-tally, all with superb
specifications.
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While designed for computer control,
the system is supplied with the
facilities to accommodate any conven-
tional or non-conventional control
scheme.

The 900 is the most flexible, versatile
and superior system available today.

40 x 60 AFV

s _ AMERICAN DATA CORPORATION
(—

AMERICAN DATA CORPORATION AIRPAX
AN COMPANY

315 WYNN DRIVE, N.W. P, 0. BOX 5228 HUNTSVILLE, ALABAMA 35805 TEL. 205-837-5180

ADC SOUTHEAST ADC SOUTHWEST ADC MID-ATLANTIC ADC NORTHEAST ADC WEST
205-837-5180 713-941-7272 301-460-1454 617-237-2600 213-387-7756
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WDUSTEY NEWS

NAB attacks fee ruling

Broadcasters have branded as
“legally reprehensible” the Federal
Communications Commission de-
cision to recapture annual broad-
cast fees which were suspended

after the Supreme Court found
similar cable fees to be illegal.

A nine-page petition filed by the
National Association of Broadcast-
ers urged the FCC to reconsider the

Series 3000 — an automatic re-
lease tape deck with features never
before available in this type machine.

Low Power Consumption — less
than 45 watts; coolest running unit
in the industry; no excessive heat
build up; no damage to your tapes.

Advanced Design — all perfor-
mance specifications exceed present
and proposed NAB standards.

Quality Construction — Spotmaster
quality, rugged machined deck, gold
plated connectors, new higher effi-
ciency, direct-drive motor, maximum
transient noise suppression, massive
air-damped solenoid with excellent
reserve capability.

Unique Stereo Head Bracket —
phase lok 111, the only head bracket
with an independent azimuth adjust-
ment — assures extremely tight con-
trol of stereo phasing.

AUTOMATIC
RELEASE

Series 3000
CART MACHINES

BROADCAST ELECTRONICS, INC.
— A FILMWAYS COMPANY —

Full Range of Models — available
in mono and stereo, record and play-
back, all cartridge sizes, desk and
rack mounting.

Standard Features — include mike
input, headphone jacks, transformer
output, FET switching, remote -
control socket; mating connectors
are supplied.

Options and Accessories — all
tape speeds, secondary and tertiary
Cue tones, fast forward, 50 or 60 Hz,
115 or 220 operating voltages.
Accessories include splice/fault
detector, delay machines and
remote control.

Reliable — careful design and cool
operation assure lang trouble-free
life. The use of readily available
multi-source components, accessible
adjustments and modular construc-
tion (including plug-in motor and
transformer) simplify maintenance.

8810 BROOKVILLE ROAD
PHONE 301-588-4983

® SILVER SPRING, MD. 20910
e CABLE “SPOTMASTER”

recapture provision in its recently-
announced fee schedule which the
Commission claims is now in line
with the Supreme Court ruling.

NAB recalled that FCC tradition-
ally has held that its fees “are not
recoverable retroactively” and its
own precedent thus *‘belies its
ability to reinstate annual broadcast
license fees for the period of sus-
pension.”’

““NAB opposes this endeavor to
recapture annual fees and respect-
fully requests the Commission to
reconsider its order in this regard,”
the petition said. *...The recapture
provision now envisioned is legally
reprehensible.”

NAB'’s petition also held that the
inclusion of FCC hearing costs in
amounts to be recovered under its
new fee schedule ‘‘is inconsistent
with the dictates” of the Supreme
Court. It noted that the Court ex-
cluded from recoupment by the
FCC of “‘agency costs for the pro-
tective services rendered the pub-
lic.”

Asserting that hearings reflect
the Commission’s ‘‘protectorate
role,”” NAB said the Commission
“does not attempt to refute that
these are of benefit to the public...
(but) simply concludes that the
costs are recoverable.”

““Nowhere does the Supreme
Court distinguish among those pro-
tective services whose costs may or
may not be charged to the regu-
lated industries...The Commission
is not empowered to color or
qualify that judicial conclusion...”

NAB also objected to FCC’s
requirement that licensees pay fees
equalling one-half the cost of a new
construction permit to change the
location of their antennas and/or

"Hold it!—This camera guarantees |
broadcast live!”

can
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transmitters, increase antenna
heights or change the array. In
many cases, it said, the change is
forced on the licensee and he
should not be called upon to pay
such an “exhorbitant fee.”

It noted, for example, that a
change in local zoning regulations
might force a station to move its
antenna, or an expiring lease might
force it to relocate its transmitter.
Under such circumstances, it said,
“the cost to the licensee should be
less than that dictated by the fee
schedule.”

TV committee
buck NAB ruling

The Secondary Market Television
Committee of the NAB has changed
its name to the Hundred Plus
Market TV Committee.

The Committee, acting on the
suggestion of Burns Nugent, execu-
tive vice president for station re-

Everywhere you look, discriminat-
ing broadcasters are turning to CBS
Laboratories’ Vidifont. You'll find it in
over 100 key stations of every affili-
ation around the country. And in other
principal markets around the world.
In fact, Vidifont has gained such wide
acceptance, it's become the interna-
tional standard of the industry.

The reasons? Maximum legibility
for one, The character design of each
of our fonts is the result of long, care-

lations, feels the new name better
reflects the industry segment it
represents: stations whose area of
coverage is less than those of the
top 100 markets.

At its full-day meeting, the
committee passed a resolution stat-
ing that it “‘strongly objects’ to the
decision of the NAB’s Television
Board of Directors making sub-
scription to the NAB Television
Code mandatory for all NAB tele-
vision members.

The resolution further states that
the Code rule is not ““in the best
interest of television broadcasting
and the National Association of
Broadcasters’ but specified that the

committee does ‘‘subscribe” to self-

regulation on a voluntary basis.”

The Secondary Market TV Com-
mittee also met with representatives
of the Arbitron and A. C. Nielsen
Companies. The committee adopted
the following recommendations for
television broadcasters:

1. That all television stations
oppose extension of the current
four-week surveys to eight weeks.

VIDIFONT.
The broadcasters’ choice.

ful research. You get optimum height,
shape, thickness and spacing. And the
crisp, professional look.

Another reason is flexibility. Vidi-
font offers a range of standard fea-
tures second-to-none in the industry.

Finally, the most important reasons
of all. Vidifont electronic character
generators mean quality and
reliability.

www americanradiohistorv com

2. That stations make their
objections to the eight-week survey
known to ARB and Nielsen, and

3. That television stations com-
pleting the recently-mailed ARB
questionnaire respond in favor of a
tour-week survey and no July Book.

The committee felt that an eight-
week survey would add substantial
cost for the individual stations
without providing added infor-
mation to published data currently
obtained with a four-week survey.

Members of the Hundred Plus
Market TV Committee present
were: William F. Duhamel, KOTA-
TV, Rapid City, South Dakota,
chairman; Robert E. Krueger,
KTVB, Boise, Idaho; Ray Butter-
field, WLOX-TV, Biloxi, Miss.;
John Shott, WHIS-TV, Bluefield,
W.V.; Sheldon Storrier, WKTV,
Utica, N.Y.; and Howard Green,
WENY-TV, Elmira, N.Y. Members
of the committee not attending
were Earl W. Hickerson, WCEE-
TV, Rockford, IL. and Samuel S.
Carey, WBOC-TV, Salisbury, Md.

Like to see Vidifont in actual on-air
formats? Just give us a call at (203)
327-2000. Ask for Vidifont sales.

CBS LABORATORIES

2

227 High Ridge nford, Conmecticut 06915

For More Details Circle (6) on Reply Card



www.americanradiohistory.com

FM opposes cable radio

Prompted by concern over the
growth of so-called ‘*‘cable radio
stations,” the National Association
of FM Broadcasters has filed a
petition with the FCC on behalf of
its members, asking for a rule-
making which would prohibit the
origination of aural entertainment
programming by CATV systems,
which represents a potentially seri-

ous economic threat to the FM
broadcast medium.

The NAFMB is not asking the
Commission to ‘‘protect radio
broadcasting from competition,”
states the petition which was filed
by NAFMB Special Counsel, Paul
N. Sternbach, of the firm of Burns,
Van Kirk, Greene & Kafer, New
York, New York, “but we are ques-

No other tape cartridge machine
can do so much for so little

ih INFERNATIONAL TMMTEONES (OLPORRTIQN PM
Recorder/reproducer $775

PDII

SERIES

At last—a machine that records
and plays mono tapes in the “A”
size cartridge, stops automati-
cally on the 1kHz cue tone
and-—offers you longer life, less
maintenance and better perfor-
mance than any other cartridge
machine at an economy price.

' O Deck is milled from a solid block of

Call us and we’ll prove it to you

Far complete information call us collect at 309/828-1381. You'it
be talking to experienced broadcasters who not only know what
ITC eguipment can do—but know what you want it to do.

INTERNATIONAL TAPETRONICS CORPORATION

P.O. Box 241 « 2425 South Main St.. Bloomington, IL 61701

Compare for yourself

O ITC's famous air-damped solenoid
with Teflon coated plunger as-
sures super-quiet operation.

Y2 inch thick aluminum. It won't
warp...presents the same flat,
stable surface to cartridges every
time. Assures correct azimuth of
heads.

O Heavy-duty micro adjustment
head assembly with adjustable
tape guides. Designed for easy,
accurate adjustments.

O Direct-capstan, 450 RPM, hys-
teresis-synchronous drive motor
—with an electrolyzed shaft
—minimizes wow and flutter.
Eliminates need for rubber belts
and separate flywheel assembly.

O New trim-line design lets you place
three units side-by-side in a 19
inch rack. Each unit is only 5%
inches wide, 5% inches high and
15inches deep.

O Features latest solid state compo-
nents, even for switching applica-
tions. No relays. Printed circuit
cards plug in.

Reproducer |
$550 |

112-0001
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tioning whether licensed broadcast-
ers who are heavily regulated,
unionized and laden with complex
and expensive equipment and oper-
ating requirements can fairly be ex-
pected to compete with the cut-rate
and free-wheeling operation of
cable radio.”

The NAFMB petition further
pointed out that licensed FM
broadcasters must bear substantial
operating and economic burdens,
but cable radio stations are im-
mune to such Commission require-
ments as those for a minimum
schedule of hours of operation; they
are not subject to the multiple
ownership rules, have no defined
service area, nor must they main-
tain a staff of licensed operators.
Furthermore, they are not required
to observe such rules as the fairness
doctrine or sponsorship identifi-
cation,

An NAFMB survey of some 2,500
FM stations indicated that there is
a strong concern that cable radio,
because of its economic attractive-
ness, will become an increasingly
important competitor for local
advertising dollars.

Cable radio operators now claim
that they can compete for advertis-
ing revenues at rates 75-85 percent
less than those of licensed broad-
casters, a situation which could be
especially inhibitive to struggling
FM stations in small markets.

Spindler & Sauppe’
offers seminar

Spindler And Sauppe’, North
Hollywood based manufacturer of
multi-image presentation equip-
ment, has announced an expanded
multi-image Programming Seminar
Series for 197S.

This year’s traveling workshop
programs are scheduled for San
Francisco and Ottawa in May,
Dallas and Houston in June, Chi-
cago and Detroit in August, Saddle
Brook, N.J. and Atlanta in Septem-
ber, and Los Angeles in October.

Conducting the workshops will be
James Hulfish, S & S Director of
Marketing and an eighteen year
veteran in the field of A-V presen-
tations.

The seminars are designed to
help participants master multi-
image programming equipment and
techniques, so they may more fully
explore its limitless potential.

BROADCAST ENGINEERING
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Jampro tests
circular TV
antenna

Jampro Antenna Co., Sacra-
mento, has announced that the
Federal Communications Commis-
sion has authorized KLOC-TV,
Modesto, to conduct technical ex-
perimentation with a circularly
polarized transmitting antenna.

The Commission has viewed the
station’s request for such tests “‘as
having merit,” according to Peter
K. Onnigian, Jampro president,
and Chester Smith, owner of
KLOC-TV,

This is the first time than an
omni-directional, circularly polar-
ized antenna will be used for TV
broadcasting. The test antenna was
designed, and manufactured by
Jampro, a subsidiary of Cetec
Corp., El Monte, California.

It is unique in its appearance, as
well as its performance, in that it is
not like presently used television
antennas, which transmit only hori-

zontally polarized radiation. The
new antenna transmits half the
energy in the conventional hori-
zontal mode, and the other half in
the vertical.

The authorization permits the
Modesto station to conduct tests
with the new antenna during the
day, for a 12 month period. Jampro
will conduct the field evaluation
tests of the new antenna.

HEW announces
final resolutions
for facilities

Final regulations affecting the
Educational Broadcasting Facilities
Program ot the Office of Education
were announced today by HEW
Secretary Caspar W. Weinberger.

An important change in the re-
gulations is that separate priorities
will be given to educational radio
and television broadcasting. For
television applications, the highest
priority will continue to be the
expansion and upgrading of exist-

ing stations. For radio, priorities
will focus on the establishment of
full-service stations through new
construction, especially in com-
munities without such services, and
cxpansion of low-power stations.

The new regulations incorporate
proposed rules which were pub-
lished in the Federal Register on
August 14, 1974. They reflect
comments from a public hearing
October 1 and those comments
submitted in writing by interested
persons.

The regulations apply to grants
for Fiscal Year 1975 for providing
assistance in the development of
noncommercial educational televi-
ston and radio broadcasting facili-
tics serving local communities.

Suggested electrical performance
standards for television broadcast
transmitters also have been in-
corporated into the regulations.

The regulations, which will be-
come eftfective within 30 days,
appear in today's Federal Register
along with a list of new applications
accepted for tiling. The applicants
will also be notitied individually.

The

For the cleanest cart sound
your station can broadcast,
Master Cart is the answer.
Engineered to use natural
tape flow patterns that
eliminate erratic tape
behavior and assure
repeatability both from
cartridge to cartridge and
usage to usage.

Provides that added edge
in stereo performance
that conventional
cartridges can’t deliver,
Fewer parts for simpler
maintenance . .. and
greater reliability.

For detailed information,
contact your
Fidelipac Distributor or

(608) 235-3511

" Trademark of TelePro Industries Incerporated

HOELIPAG

A Division of TelePro Industries Incorporated

109 Gaither Drive « Mt. Laurel, N] 08057
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New SBE editorial office

Broadcast Engineering magazine
provides this means whereby the
members of the Society of Broad-
cast Engineers can report on SBE
Chapter meetings, announce future
events, and have articles, papers,
and other technical and nontechni-
cal items published. Chapter chair-
men should see that information on
meetings and other news is sent
promptly, as soon as it is available,
to the SBE Editor, Laura A.
Stroube, ¢/0 Smith & Powstenko,
2000 N’ Street N.W., Suite 210,
Washington, D.C., 20036. Include

photographs whenever available;

preferred photograph size is 8 x 10,

but smaller sizes are also usable.
The deadline for submitting copy

to the SBE Editor is the 25th of the
second month preceding publica-
tion. For instance, the date by when
copy must be in the hands of the
SBE Editor for the June issue is
April 25, and for publication in the
July issue, the deadline is May 25
and so on.

Members and other interested
persons are invited to submit letters
to the SBE Editor; the mailing
address is given above.

SBE Fellow

Risse’s broadcast career began in
1948 when, after graduation from
Walter Hervey Junior College in

introducing. ..

Features:

» Comprehensive marker facilities.
Fixed markers at 1MHz and SMHz
intervals, color and aural subcarrier
frequencies. Two continuously
variable stop markers. External
marker input.

¢ Self contained video sweep
generator with internal or external
sync and blanking

» Wide sweep range, variable up to
10-0-20MHz or 20-0-10MHz.
Linearity 2% or betier

¢ Symmetrical marker blanking in
sweep output. Separate marker pulse
oufput.

¢ Variable sweep rates from 20 sec. to
1/60 sec. Fixed rates at power line
and video field (locked) frequencies.
Manual sweep. * Internal or external sweep
modulation, for applications including
envelope delay measurement,

detected amplitude displays, etc.

* Sweep range set by separate start
frequency and finish frequency
controls. Sweep reversible.

‘ ¢ Conveniently small unit, with signal
connector facilities for either front or
rear access.

¢ Built in frequency readout,
switchable to show start, finish,
variable marker and sweep output

. frequencies.

New York with a major in Radio
Electronics, he was employed by
WNBF AM-FM-TV, Binghamton,
N.Y., as a transmitter engineer. He
advanced to studio engineer and
supervisor of operations and main-
tenance. In 1953 he joined WHUM
AM-TV, a pioneer UHF operation,
as assistant chiet engineer; he then
advanced to chief engineer, in
charge of radio-TV transmitter,
studio, microwave, communications,
and their mobile TV personnel and
facilities.

He lett WHUM in 1956 to join
ICS. Since then, Risse has authored
and edited many of 1CS’s instruc-
tion texts, in addition to having
written a number ot articles and
books. His books presently on the
market are Know Your VOM-
VIVM, Third Edition (Howard W.
Sams and Co.), and Electronic Test
Equipment and How To Use It
(TAB Books). His published articles
have covered test instruments,
broadcast test signals, broadcast
maintenance, educational television,
and professional advancement for
engineers.

Joe Risse is listed in “Who's

(Continued on page 14)

TYPE D-630

@g

i s hxi.w
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A. Modulated sweep. non-comp.,
2-0-20MHz, marker bilanking 5MHz
intervals, variable stop markers at
7.5 and 17 5MHz.

B. Composite video sweep, 2-0-20MHz,
marker blanking at 1 MHz intervals.

C. Detected non-comp sweep, variable
stop markersat 7.5 and 17.5MHz.

D. Marker puises oufput, 1MHz
intervals (5MHz intervals evident]

BB
DATATEK

1200 W. Chestnut St.
Union, N.J. 07083 {201) 964-3656

For More Details Circle (9) on Reply Card
12

wwWw americanradiohistorv com

BROADCAST ENGINEERING


www.americanradiohistory.com

“Whose equipment did | look at when
| was spec’ing recorder/reproducers?

. As chief engineer for one of the nation’s oldest and most re-
Everyone s. spected stations, Dave Finley’s primary concern is quality —
both in equipment and over-the-air product.

Here's what Dave
= = told us about the

Whose equipment did | buy? =
“My business is to
compare equipment. When we

p/ ES 0 99 had an opportunity to use an

EIeCtro Sound s -5 n ES-505 against two XXXXXX's™
, in our production room, | was

very, very impressed — not only with the machine’s quality of

reproduction, but with its ease of operation and unigue features.

@a«;{ . “Our particular application for the four-track ES-505 is in

radio production, where recording with MC g =~ =

Chief Engineer, KSL-AM/FM, a great deal of creativity in mixing is _ 3
Salt Lake City needed. If there’s a lot of editing in-
volved, the third reel offered on the
ES-505 is an especially nice concept.

“The emitter follower on the playback
head to minimize noise and hum vul-
nerability is an unusually clever idea.
In fact, it's one that's been long over-
due in the industry.

““Some exceptional human engineer-
ing went into the ES-505. It's not only
well built and simple to maintain, but
it's completely operator-oriented. For
instance, the disappearing head gate
which makes for easy editing and head
cleaning; and the built-in test oscillator
which speeds and simplifies calibration.

“A definite plus is Electro Sound’s
replaceable capstan idler, which allows |
you to instantly change the tire and not
the entire assembly. We used to spend
$35 for replacement assemblies on our
previous machines. Now we only pay
$8.50 for a spare tire.

“All in all, the ES-505 is a highly professional recorder/
4 _ reproducer with a very competitive price tag that makes it a
" . ] most important addition to our production facility.”

That's what the man said. He looked. He compared. He
bought. We rest our case.

But don’t rest yours. Call or write us today for complete

ELECTRO SOUND® details on the ES-505 and Electro Sound’s other professional

725 Kifer Road broadcast products.
Sunnyvale, CA 94086
Phone (408) 245-6600
Telex 34-6324 LECTROSND SUVL For More Details Circle (10) on Reply Card

*competitive brand name on request.
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SPORTSCASTERS —

ISN'TIT TIME YOU GAVE YOURSELF A HELPING HAND 7?7

Hands-free communication is within your
reach. Television Equipment’s well-proven
Sportscaster headset, with integral dynamic
boom mike, gives you complete freedom
of movement — just right for those tense
moments when you need to consult

yvour references.

The headset has a. . . £

Dynamic Boom Microphone; 400 OHMs, frequency
range 50-15,000 Hz, sensitivity 2mV (loaded) for
close speech.

Double Headphones: independently wired, 200
OHMs each, frequency range 50-15,000 Hz.

Ventilated foam cushions eliminate perspiration and
let you hear ambient sound (optional ear-enveloping
cushions).

Price: $86.00
Delivery from stock

Weight: 6% oz. Practically unbreakable components.
Optional cough switch.

For your helping hand phone today. . .

In Canada call:

Conway Electronics Enterprises, Ltd.
416 e 742-6631
88 Arrow Road

Weston, Ontario
Canada

BILL PEGLER 576 ¢ 628 - 8068

Box 1391 ¢« BAYVILLE,N.Y 11706

Far More Details Circle (12) on Reply Card
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Television Equipment Associates, Inc

BOCIET ¥ OF BAOAQCAST ENGINEERS, INC
R O Box BE123  Inc:anacoks. ind-ana 46208

{Continued from page 12)

Who In Engineering”’, (McGraw
Hill); he is a Certification Adminis-
trator for the International Society
of Certitied Electronic Technicians.
He is also certified as an Engineer-
In-Training by the State Registra-
tion Board for Professional Engi-
neers for the Commonwealth of
Pennsylvania, and is a member of
the Industry Advisory Board for the
National Electronics Service Dealers
Association. Risse has been asso-
ciated on short assignments with
WARM, WGBI-FM, and WDAU-
TV, all in Scranton.

Risse grew up in Honesdale,
Pennsylvania. He and his wite, the
former Anne Stegner of Honesdale,
now reside in Dunmore, Pennsyl-
vania, near Scranton. They have
five children: Bill, 20; Sally, 18;
Joe, 17; Jane, 14; and Edward, 8.

Chapter meetings

Chapter 1: Binghamton, New
York

Chairman: Bill Sitzman, Jr.

Tyrone, New York 14887

Chapter One’s February meeting
was held on the eleventh of that
month, at the Owego Treadway Inn,
Owego, N.Y. Bill Sitzman, chairman
of the Binghamton chapter, was
scheduled to speak in an Open
Forum-type setting on the subject of
“"AM-FM-TV Performance Measure-
ments, or, There's More To It Than
Meets The Eyve And Ear”.

Chapter 2: Northeastern Penn.
(Scranton/Wilkes-Barre)
Chairman: John Kowalchik
Wilkes-Barre, Penn. 18711

A business meeting was predomi-
nantly the order of the February
meeting of Chapter 2. Its major
purpose was to discuss and make
plans for activities and types of
meetings to be held during the
coming year. Five sessions on inte-
grated circuits were held, courtesy of
the Abington Amateur Radio Club,
open to members of this chapter.

Newly-elected officers to Chapter 2
are: John Kowalchik, Chairman; John
Salu, Vice-Chairman; Gary Koerner,
Secretary; and Milan Krupa, Treasurer.

The March Meeting, scheduled for
the 3rd, is to include a guided tour of
the RCA Semiconductor Plant, RCA
Solid-State Division, in Mountaintop,

BROADCAST ENGINEERING
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Pennsylvania. The tour was arranged
by chapter chairman John Kowalchik.

Chapter 9: Phoenix, Ariz.
Chairman: Leon Anglin
Phoenix, Ariz. 85001

Several meetings to catch up on for
Phoenix’s Chapter 9; the November
meeting included Al Hilstrom, Direc-
tor of Engineering for KOOL, Phoenix,
demonstrating the Ikegami “Handy
Looky” Backpack color camera. Sony
recording and editing equipment was
also shown, to be used as an elec-
tronic news-gathering system.

December's meeting was a “Gala
Christmas Party”. The program and
entertainment was unselfishly pro-
vided by Walter Lowe, owner/opera-
tor of KDJI, Holbrook.

The Ampex Corporation demon-
strated some of their equipment for
the January meeting; it included their
800 Time Base Corrector, and the
7900 Video Tape Machine. Several
Ampex employees provided the lec-
ture and slide presentation, as well as
additional tapes and equipment. At
press time, the February meeting was
scheduled to include representatives
of the Gates division of Harris-Inter-
type, for the purpose of discussing
modulation techniques used in Gates’
broadcast transmitters.

Chapter 20: Pittsburgh, Penn.
Chairman: Jim Hurley
Alfison Park, Penn. 15101
Chapter 20’s January meeting in-
cluded the setting of a deadline for
the 1975 annual Mini-Convention loca-
tion. Also included was a film and
speaker from AT&T. In February,
their guest speaker was Dr. Matti
Sikuola, a member of RCA’s research
team on the Circular Polarization
study. This meeting was also the
annual membership drive meeting.

Chapter 22: Central New York
Chairman: Mort Miller
Dewitt, N.Y. 13214

The General Electric Company pro-
vided the location and demonstration
for Chapter 22's February meeting,
showing GE's new large-screen tele-
vision projector, the 5000. It is
capable of producing a color television
picture up to twenty feet wide, and
has no apparent scanning lines. The
schedule for the March meeting was
to include an expert on sideband
analysis, with demonstrations on
newly-developed equipment for analy-
zation.

(Continued on page 60)
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Here's what's new in
FIM monitors

Meodulation Monitor FT-80

Stereo Monitor FS-80 SCA Monitor FC-80

® GREATER ACCURACY ® COMPLETE FLEXIBILITY
@ LONG TERM RELIABILITY @ EASE OF OPERATION

These are just a few of the reasons it makes sense to contact the only major
manufacturer of FM transmitters that also designs and builds FM monitors.

To learn more about Harris' "'new
m HARRIS
ment Division, 123 Hampshire Street,

generation” of FM monitors, write
Harris Corporation, Broadcast Equip-
w COMMUNICATIONS AND
. . . Ol HAN
Quincy, Illinois 62301. INFORMATION HANDHNG
For Mare Details Circle (13) on Reply Card

STOP! WATCH! ELECTRONIC!

The Digitimer DT1-A is a fine stopwatch that never needs winding—and it's
silent. All electronic, the DT1-A is the perfect addition to your studio; 0.1
second display, excellent readability, display ""Hold Feature,” and remotely
controllable—all for the low price of $215.00. ($239.00 with wood grain
cabinet) Remember, Digitimer is another warranteed product by Pacific
Recorders, the equipment suppliers.

Try it—just send a check or money
order (Calif. residents add 6%
tax), and we il send youa DT1-
you aren’'t compl satisli

the unit withi

' PAGIFIC RECORDERS AND ENGINEERING CORPORATION
11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIFORNIA 82121
TELEPHONE (714) 453-3255 TELEX 695008

For More Details Circle (14) on Reply Card 15
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RCAVistacons
NOW!

The RCA-4593 and 4594 extended
red Vistacons are now available as
direct replacements for the XQ1023
and XQ1025. They complement the
RCA-4592 which is directly inter-
changeable with the XQ1020. For
improved resolution, an extended
green version is also available.

The RCA square design elimi-
nates “pin cushioning,” and makes for
easier, faster registration with better

16
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tube-to-tube uniformity.

All RCA Vistacons have non-
brittle base pins, and microphonic-
free construction.

Use RCA Vistacons. You'll get the
competitive value and the service
you've a right to expect from the
pioneering leader in TV camera-tube
technology. For complete informa-
tion call your RCA Representative or
your RCA Camera Tube Distributor.

RCA Lancaster — where
people and technology
make the difference.

RGAT:"

BROADCAST ENGINEERING
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Gin? Poker
anyone?

The new KSN Signal Master TBC gwes you $0 much

NORM. ”‘ auAD CHEOMA SETUS  BURST

GAEW ﬁ colen L L - a - . .
nELAY PADCESSING AMPL 7
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NOUSTEY NEWS

Video Exposition in June

The forthcoming Vidsec 75
(Video Systems Exposition and
Conference) will feature the second
annual Video Library to be held at
McCormick Place, Chicago, from
June 1-3, 1975. The Library will be
open to all attending Vidsec, and
the Summer Consumer Electronics
Show.

More than 2500 are expected to
attend the three-day program,
which also includes an extensive ex-
position of hardward and software,
conferences, and working **Video
Lab™ exhibits.

Distributors of commercially
available programs in video cas-
sette/cartridge formats are invited
to submit as many titles as they
wish to the Library at no cost what-
soever. Of particular interest are
materials offerea for rent, lease or
purchase for use in business, in-

dustry, education, health care, Jaw
enforcement, training and similar
areas. Programs of general con-
sumer interest {entertainment,
sports, etc.) are also welcome.

Further information and applica-
tions for library participation are
available from Vidsec 75, 11th
floor, 331 Madison Avenue, New
York, N.Y. 10017. Deadline for
submission of applications is March
15, 1975. Please do not submit
tapes. Upon receipt of the com-
pleted application, Vidsec will ad-
vise on program title selection.

Vidsec 75 is sponsored and
produced by the Consumer Elec-
tronics Group of the Electronic
Industries Assoc., Video Systems
Subdivision. Exhibit space informa-
tion is available by calling Robert
Pomerance at (212} 682-4802.

C-COR to hold
engineering
seminar in May

C-COR Electronics has an-
nounced that it will hold an engi-
neering seminar in State College,
Pennsylvania May 12-13. The semi-
nar theme will be built around the
demonstration and performance
testing ot a cascade of 20 amplifiers
in C-COR’s climate chamber.

Measurements will be taken at
70°F, at -20°F, and at +130°F.
Detailed discussion of the instru-
mentation for measurement of the

Send Your
Industry News
to
Broadcast Engineering
1014 Wyandotte
Kansas City, Mo. 64105
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performance under 30 channel
loading will be featured. The am-
plitfiers used will be C-COR’s new
trunk amplifier Model T-466, ‘‘re-
build" amplifiers made for drop-in
replacement to upgrade system
performance to 300 MHz of exist-
ing systems without changing
coaxial cable.

The engineers in attendance will
also witness tests on various surge
protection devices and specifically
C-COR’s Surge Protection Module
utilizing C-COR’s lightning gen-
erating machine. Voltage surges up
to 2 kV at 1000 A peak and a rise
time of 2 us will be applied to
various devices and equipment.
Stand-by power sources will be
discussed and demonstrated.

Other discussion topics will in-
clude the '77 rules, system design
philisophy, and cost trade-offs in
system design.

Engineers interested in attending
should contact C-COR Electronics
at 60 Decibel Road, State College,
Pa. or telephone 814-238-2461.

wwWw americanradiohistorv com

Cable engineers
will sponsor
technical sessions

The Society of Cable Television
Engineers will sponsor three days of
technical Eye-Opener Sessions at
the NCTA Convention in New
Orleans, April 13-17, 1975. SCTE
has chosen three important topics
for discussion by the panels.

Monday SCTE Moderator Don
Johnson, Lakeland Cablevision, will
present the panel on System Reli-
ability. The panelists include ex-
perts from cable operating and
manufacturing companies. They
will address the design and oper-
ation problems resulting from basic
primary power system deficiencies
which are finally yielding to organ-
ized engineering analysis, and dis-
cuss recent breakthroughs in the
understanding of the problem.

Stephen Dourdoufis of Vision
Cable, Fort Lee, N.J. will moderate
Tuesday’s panel on Technical
Training. The panelists will discuss
problems of job classification, train-
ing, federal licensing and -certifi-
cation. The program includes the
views of cable- operators, educators
and government regulators.

Advanced Receiver Design will be
the topic for Wednesday moderated
by Frank Bias, Tele-Vue Systems,
Pleasanton, Ca. Members of the
panel are leaders from the cable,
receiver and broadcasting industries
and will speak on the problems of
compatibility, realistic tradeotfs, in-
dustry demands and requirements.

All sessions will be held at the
Marriott Hotel from 8 a.m. to 9:30
a.m. each morning.

Y HEY, BuTch [ ptaT PrESTCCTY MEAN PV
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Graduation time is coming. What better time to start planning to cover the schools in
your area. It's another example of tuning in on community interest.

Launching local origination

By Ron Whittaker

The FCC recently adopted new
rules requiring cable systems with
3,500 or more subscribers to have
equipment available for local pro-
duction by January, 1976. (Sce
Broadcast Engineering, January,
1975.) The big difterence between
this rule and the 1969 mandatory
origination rule no longer in effect
is that the initiating responsibility
for program content shifts from
CATV owners and operators to
non-operator groups and citizens.
The FCC goal of local origination
remains the same; it is just being
approached from another direction.

While the exact meaning and
implications of this directive will
undoubtedly be discussed and de-
bated for some time to come, there
1s another part of the issue which is
becoming more and more clear as
time passés. Local origination 1is

CE-4

starting to emerge as a significant
competitive factor in attracting
CATV subscribers (not to mention
franchise renewals). CATV opera-
tors, therefore, need not enter into
local origination begrudgingly,
since, in many localities it will
probably be directly linked to
financial success.

Success Approach

The key to successful local origi-
nation, of course, i1s to be able to
ofter CATV subscribers something
they want which is not available
from over-the-air sources. When
one looks at the multi-million
dollar network movie buys and the
high-budgeted dramas, situation
comedies, etc., offered by the
networks. this seems as if 1t would
be an impossible task. However, the
history of broadcasting itself shows

wwWwW americanradiohistorv com

that time and time again the
telecast of a local issue or event has
been able to steal away major
ratings from national programming.
There is an old saying that people
arc more interested in something
that is happening to their next door
neighbor than in a typhoon in Asia
that kills 1,000 people.

Added to this is the fact that if
deliberate efforts were made to
cultivate these interests, the public
would be even more concerned
about local issues. With the pos-
sible exception of news, most
television stations devote very little
time to covering local activities and
events. '

Because of high overhead and
operating costs, on-air outlets are
understandably reluctant to go ex-
tensively into local programming.
Even during the ‘‘prime-time ac-

BROADCAST ENGINEERING
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cess’ period, it has been easter and
more profitable for most stations to
run syndicated programming. With
very few cxceptions, therefore, little
has been done to develop what
many see as a rather strong
potential for interest in local issues,
activities and affairs.

A public broadcast station in
Florida was recently surprised to
find that their coverage of local
affairs drew significantly higher
ratings than any of their network
offerings. The same station found
that the most popular form of local
affairs programming was its live
and taped coverage ot school board
and city and country commission
meetings. The second most popular
local production on this station was
a weekly black public affairs pro-
grani.

Occasionally, a local origination
even outdraws the audience for
commercial network programming,
such as with controversial school
board issues. A high interest in
local coverage such as this could be
enough to justify CATV subscrip-

tions. even when viewers can receive
relatively good oft-air signals from
the networks.

Changes in Equipment

Equipment for local CATV origi-
nation has been getting much more
compact and reliable in the past
several years. The engineering and
operating hours necessary to set up,
run and maintain color equip-
ment—>both studio and remote—
has also dropped substantially.
Even though there have also been
some significant decreases in the
cost of equipment, as, for example,
with some types of color cameras,
the reduced costs which would seem
to be indicated by extensive simpli-
fication and miniaturization of
equipment has been somewhat oft-
set by inflation.

It was just a few years ago that
the preparation time for a color
telecast took hours of engineering
time to set up and align finicky
cameras and production equipment.
The move to solid-state alleviated
most of this problem. It was also

TR T T

common to see 200-300 and even
more foot candles of light used for
acceptable broadcast video. Now,
school board and city council
meetings can be televised in color
under normal existing room lighting
(15-30 foot candles). Cameras and
microphones have become so small
and unobstrusive that their pre-
sence 1s almost forgotten during
these originations. In the past, the
“disruption factor” has been a big
stumbling block in the way of
televising certain types of govern-
mental and community events.

Coverage
Generally Welcomed

The realities of politics, public
support and the human ego being
what they are, you generally find
that television coverage of board
and commission meetings is now
encouraged. Occasionally, school
boards and commissions even go so
far as to pay for certain production
equipment and manpower costs.
Some have found that this has
proven to be a very good invest-

A school board meeting can be easily covered with cameras at either side of the room.
This leaves the view of any audience in the room unobstructed, while providing the best
angles for a home audience.

April, 1975
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ment. considering the increased
public understanding and support
which has resulted.

Even though this shared expense
agreement can be most helpful to a
CATV system attempting to put
together a production capability, it
1s important not to obligate yourself
to the point of relinquishing control
over your production capability.
You may want to cancel some
coverages upon occasion to allow
the cablecast of another event
which, would be a greater service
and interest to your viewing public.

Occasionally, some public com-
missions or boards are—to put it
frankly—secared to face public scru-
tiny. Although you might personally
believe that the democratic process
could take a giant step forward
with these telecasts, you might get
the excuse that the public would
not ‘“‘understand’ what goes on at
these meetings. (And, it can oc-
casionally be said that the public
might understand only too well!)
This requires a diplomatic “‘educa-

tion" etfort to quell fears about
disruptions from the cablecasts and
to carefully outline the many civic
(and even personal) benefits from
television exposure.

Variety of Programming
Possibilities

In most communities there is a
large variety of interesting activities
which can make good programming
material. Already mentioned has
been school board and city and
county meetings. Beyond this, there
are sports activities at the high
school, junior college and possibly
even university level, If athletic
officials are worried that “‘live”
coverage will hurt attendance, video
taped playbacks can many times
still draw a large TV audience.
However, before assuming that
“live” coverage will hurt attendance
and would, therefore, be detri-
mental to a school or team, you
might want to caretully consider the
possible advantages of the addi-

tional interest the schocl support
which could result from the *im-
mediacy’ of live coverage. The
“unseen’ audience may, in the long
run, be more important to the
school than possible losses in ticket
sales.

In addition to the full range of
scholastic sports, such as football,
basketball, baseball, tennis, elc.,
there are leisure sports, such as
bowling which are of interest to
many people. Often, well-known
local people can be integrated into
these events as participants or
commentators to arouse public
interest and provide valuable publi-
city. The mention of any of these
events, such as through an ad in a
local newspaper. or as a straight
news story, will start inquiries like,
“Can we get that channel on our
TV?”

But the list certainly doesn’t end
with sporting events. Local fashion
shows by merchants can open the
door to paid programming, if this is
a goal. And then there are dance

A complete run-through is important before a production to completely check headset
communication, mike feeds and camera viewpoints. Set up here was on location at high

school gymnasium.

CE-8
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recitals, band concerts, karate ex-
hibttions, dance exhibitions, music
recitals, rock concerts, and auctions.
With auctions. arrangements can
even be made to take '‘phone-in”
bids.

It you are in an area where there
is a junior college or a university,
you can consider instructional pro-
gramming. Many schools give col-
lege credit for TV courses.” The
instruction, in this case, can be
cablecast, and exams can be taken
at the school itself. Even without
college credit, there are many
courses that will be of interest to
the general view'1g audience: psy-
chology, sociology Nistory, political
science, etc. Community involve-
ment with the schools can go a long
way toward increasing public un-
derstanding and support.

As discussed in the article
“"CATYV and Schools— A Promising
Alliance” (Broadcast Engineering,
August, 1974) sometimes manpower
(and womanpower) costs in produc-
ing CATV cablecasts can be re-
duced through student volunteers.
Since experience is so important for
employment in the broadcast field,
students will often volunteer their
services just for the experience
alone. Sometimes arrangements can
be made with radio-TV classes in
some schools for a cooperative
education arrangement with the
CATYV system.

Minority Programming

Another important segment of a
potential viewing audience should
not be overlooked by CATV opera-
tors—minority programming. This
can take the form of “‘ethnic
programming,” similar to the for-
mat of numerous radio stations
throughout the country where pro-
gramming 1s actually in a language
other than English, or it can be an
English-speaking program, high-
lighting the concerns and interests
of a significant minority group. As
mentioned earlier, a particular
Florida public TV station recently
did a survey which showed that a
weekly black series was one of the
most popular programs on the
station, even though the city is only
about 30 percent black. Sur-
prisingly, a rather large percentage
of the viewing audience for this
series turned out to be white.

April, 1975

An on-camera announcer can be placed in a position overlooking an
event and within range of camera. It helps to give him a video monitor
so he can see what the home viewer sees.

Special Interest
Programming

It the community has a signifi-
cant percentage of retired or elderly
people. special programming for
this group can be instituted. This
can take the form of a regular
“magazine” format program, fea-
turing recreational activities, in-
formation about retirement benetits,
social security, health concerns, etc.
The "over-60"" group has long been
recognized as being among the
most reliable TV viewers. Although
they are not as important to
commercial broadcasters as the
“high consumer” 18-35 age group,
their reliance upon television 1is
much greater.

Even with commercial and public
television producing a considerable
amount of programming aimed at
children, this is one area of
programming that also can create a
signiticant following under the right
conditions. A number of years ago,
the author started a children’s
series on a commercial TV station
and was very surprised to find that
after a number of months the mail
response on such things as birth-
days and coloring contests, etc., had
reached over a thousand letters a
week! This was, admittedly, a
rather unique situation where the
program had absolutely no com-
petition in about 75 percent of the

wwWw americanradiohistorv com

viewing area. These days, old
cartoons can be rented or pur-
chased rather cheaply. Children
seem to like cartoons better the
more times they see them.

Occasionally, there are other
groups which will make special
cablecasting worthwhile. A regular
program on union activities and
projects in certain industrial areas
could develop a following. High
school news and activities, pro-
duced entirely by students and
faculty members, is another possi-
bility. It a significant percent of the
community is engaged in a parti-
cular industry, a regular program
featuring news, information and
interviews relevant to this work
could be important.

These are just some of the
possibilities which are open to
CATV systems that wish to ex-
pand their vistas into community
involvement. The “handwriting” is
already on the wall. CATV systems
which are willing to make plans
now to actively and creatively enter
the Tocal origination arena, and are
not afraid to make some initial
gambles and mistakes, will un-
doubtedly find that they will soon
be recognized as a viable source of
programming in the community
and that the public will support
them through their viewing and
subscriptions.
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Call me today-
TOLL FREE

I’ll arrange a Ditch Witch Demonstration on your job site.

What's really the key to deciding what underground equipment to buy?
Ditch Witch believes it is performance: the ability to do the work you
need done, efficiently and economically. That's why your Ditch Witch
man makes a standing offer to demonstrate Ditch Witch on your
job site. Whether your underground requirements are large or
small, there's a Ditch Witch that's exactly right: trenchers, vibra-
tory plows, Modularmatics with broad job capabilities. Let
Ditch Witch prove what it can do. Call teday and arrange
for a demonstration, when and where you want it. Look at
Ditch Witch capabilities; compare them with what the compe-
tition has to offer. Then decide which equipment can do the
job best for you. When you've considered everything, we
believe you'll understand why we say . . .

Today, More Than Ever,
Ditch Witch Makes $ense.

CALL (800} 654-6481 TOLL FREE!

Ditch Witch . . . equipment from 7- to 195-HP.

DITCH®
WITCH ¥

CHARLES MACHINE WORKS, INC.

P. 0. Box 66
Perry, Oklahoma 73077

For More Details Circle (79) on Reply Card
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Automated’s MINIMAG [I Syn-

chronizer employs the SMPTE
Standard Time and Control Code*
to automatically synchronize and
interlock any two multi-track tape
machines...video or audio,
sprocketed or unsprocketed. At a
price of only $4950 it provides
every essential function. Use it for
maintaining perfect sync...for
audio ‘‘sweetening’’, including
offsets . .. for simulcasting TV and
stereo FM . .. remote overdub re-
cording...for combining an audio
mix with a visual medium. Com-
parable SMPTE Standard Time and
Control Code* Synchronizers cost
over $10,000!

The SMPTE Standard Time and
Control Code* generated by
MINIMAG 1l is recorded on both
the “master’ and the “slave’” units.
This can be accomplished before,
or simultaneously with, the re-
cording of program material. The
synchronizer will automatically

Introducing MINIMAG Il, a SMPTE CODE* Synchronizer.
(at a price of $4950 we don’t have to shout.)

compare the code played back
from the slave tape with the code
on the master tape, generating a
capstan control signal to lock the
two tapes in perfect sync. Tapes
need not be in alignment before
starting because MINIMAG |l has
a 24-hour capture range. A thumb-
wheel switchbank conveniently
located on the front panel per-
mits offsetting or shifting between
tapes to achieve lip sync or delay
effects. This offset can be as much
as +=49.9 seconds in .1 frame
increments.

All functions ... fast forward, re-
wind, stop, and play...are slaved,
causing the slave machine to
move precisely as commanded by
the master tape. Switches provide
for 30, 29.97 or 25 frame rates,
either 115V or 230V operation, at
50 Hz or 60 Hz at the user’s
option. Connection is readily
accomplished by rear panel con-
nectors and screw terminal bind-

ing posts. Tape machines design-
ed for DC servo operation are
controlled directly; synchronous
motor machines are controlled
through a capstan drive amplifier.

MINIMAG Il is compact...3%2"
high, 19" wide and 15" deep, for
standard RETMA rack mounting.

MINIMAG Il is a “second gen-
eration’” SMPTE Standard Time

‘and Control Code* synchronizer

from Automated Processes (the
original MINIMAG is still the
lowest-priced . . . under $2000. ..
professional quality synchronizer
on the market and utilizes the
MAGLINK sine wave time code).
Our consoles and audio compo-
nents have long been recognized
for their quality and performance,
reflecting our reputation for ex-
cellence based upon dedication
to the development of superior
technology.

*American National Standard Time
and Control Code, C 98.12-1975.

AUTOMATED PROGESSES, INC.
80 MARCUS DRIVE, MELVILLE, NEW YORK 11746 - 516-694-9212

April, 1975
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OPURTD RAVIOTE:
A challenoe to creativity op Survival?

By Ron Merrell

Long before television became a
way of life, radio had tapped into
the heart of the American sports
scene...brought to listeners all the
mental images sports fans thought
they'd ever need. And while their
very own arena was within their
minds, it was colored by the
personality of such memorable
play-by-play sportscasters as Red
Barber and Harry Carey. As tower-
ing shots thundered off the bats of
Ted Williams and Ralph Kiner,
they found themselves leaning for-
ward and pulling just as hard as
they did for Dempsey to get back to
his feet, or for Bob Cousey to put
another two impossible points up
for the Celtics.

In fact, after television did come
along, it didn't cut greatly into
radio’s sports-imagining audience.
Look around any baseball stadium
and you'll quickly spot those five-
dollar transistor radios glued to the
cars of buffs who just don’t want to
miss any of the action. And that's a
key point, because as you know—
despite the prognosticators of
gloom who say we're already satu-
rated with sports—the viewer/
listener has an insatiable appetite.
They want to know all about what’s
happening and why.

Of course it adds color to a ball
game to have a crowd mike and
another placed so you can hear the
crack of the bat as it slams into a
fast ball. The undesirable crowd
noises shouldn’t offset the fact that
effects mikes usually add another
dimension to the game. The bold
color of real time demands it.

Small market radio stations sel-
dom can afford to compete for top
sportscasters. Neither can they
cover local or road games with the
same total effect as a major sports

network program. It's with this
admission that the station must
make a decision. Given the freedom
of creative inventiveness, you'd be
surprised what can be done to
produce a truly interesting game
coverage.

Aside from appropriately placed
mikes, further depth can be added
by taping interviews loaded with
questions that are certain to be
relevant to the upcoming action.

Years ago 1 was covering a state
semi-pro baseball tournament. At
first it seemed a much less than
exciting assignment, even though
baseball could engulf me at will. As
it turned out, the leading pitcher
was not on contract. Instead, he
was paid after each game, and
more it he won. His batterymate
was a former catcher for the St.
Louis Cardinals. What's more, 1
stumbled onto the fact that this
level of baseball was either the last
whistle stop before professional
oblivion for former major leaguers,
or the jumping off place for young
players on their way up.

All the stories of that tournament
could never be told. But the
searching and probing offered all
manor of levels of interest. Ap-
propriately inserted, the outcome
was, to be sure, more than report-
ing the action.

It's unfortunate that reporting on
the Mudville Nine is not as interest-
ing as describing a double-play at
Shea Stadium. It’s unfortunate, be-
cause the listener in Mudville is just
as interested in this game as
another might be in hearing New
York's play-by-play.

LIVE (or EJ or ENG) equipment
are terms bantered about today be-
cause of the renewed interest in
widening the real time window into

wwWw americanradiohistorv com

Perhaps one of the biggest
challenges today is TV cover-
age of the Super Bowl. This
photo was taken at this
year's game. (Photos courte-
sy of Philips Broadcast

Equip.}

news and sports. We know about
the new equipment and the excite-
ment it has created for television.
Yet there has been a gradual and
increased use of extra equipment by
radio, in spite of the fact that a
catchy term, such as Instant Radio,
hasn't been on the tips of too many
tongues.

Portable reel-to-reel and cassette
tape recorders can be as much a
part of the creative radio sports
show as the interesting sportscaster.
Even so, the whole effort can be
lost on cheaper, but low quality
phone lines; economical, but im-
proper mikes; and paid for, but out
of date remote amplifiers.

With all the attention given to
improving product lines these days,
there 1s only a half good reason for
not investing: costs. And that’s only
half good, because to get more on
the bottom line, you often have to
invest more on the top line. After
all, on the radio side, you depend
upon the listener’s imagination.
When he’s distracted by technical
inadequacies, you can’t capture his
time.

There are many small market
stations whose sports listener bat-
ting average is excellent. You can
be sure when you visit one that the
whole station approach to remotes
is a challenge to creativity, not a
challenge of survival. You'll find
appropriate, quality mikes, state-of-
the-art remote amplifiers, quality
feed to the station, talk-back facili-
ties for giving news off the sports
wire from the station, mikes placed
to advantage, tape recorders that
can handle pregame interviews and
the capability of inserting tape at
the remote site.

Unfortunately, there aren’t many
arenas designed to facilitate crea-

BROADCAST ENGINEERING
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tive sports coverage. For television
sports crews, that’s meant an extra
special creative challenge. To cover
some outdoor sports means finding
cameramen who don’t mind being
suspended high above the field of
play in a crow’s nest or a blimp.

Because of the nature of the
medium, especially with all the new
and unique LIVE equipment avail-
able, television is capable of opti-
mum coverage. Properly handled,
the home viewer can be treated to a
better view than sideline customers
or sportscasters. All he lacks is a
more complete sound of the game.
There can, in fact, be so much
effort put into capturing pictures
that sound is considered only
important in the booth.

Incredible as it may be, 1t all
comes out at the home TV set on a
three-dollar speaker! So, until the
time comes when set manufacturers
pay more attention to how their sets
sound, television will remain on the
doorstep of its potential. While this
is no excuse for not equally
capturing sound and image, it’s
true that it the home TV set were
capable of exciting the viewer's
second sense, it would soon be
obvious that the potential was there
and that it either was or was not
being exploited. _

Meanwhile, it's a curious fact
that people with excellent compo-
nent stereo and quad home enter-

Management Highlights

If we think about the new equipment being
used in news and sports remotes today, we can
see how one might refer to their use as Electronic

Journalism or Electronic News Gathering. But
 neither of these really tells what it’s all about.
After all, we've been journalistically gathering
news through electronics for a long time.

What's new? The new video equipment and the
potential for instantancous coverage of an event.
We'd like to suggest LIVE, instead. of EJ or
ENG. LIVE would mean Live Instant Video Elec-

tronics:

And while LIVE equipment widens the news
and sports time window, it also can be a real
pinch. hitter for the smaller market stations that
can't put a number of field cameras into the

action .at one site.

tainment equipment are audiophiles
only so long as they have their prize
system turned on. Let them channel
in the big game, and they unknow-
ingly switch oft their audio criteria.
So, the next major challenge for
sports remotes on television—as
well as studio productions—Ilies in
their sound.

I think that too often we marvel
at the overall excellence of the
network feed, and we think that
they are able to pull it off only
because they seem to have un-
limited budgets. Well, their budgets
aren’t unlimited. Further, their true
long suit is the challenge of com-
petition. Trouble 1s, too many don’t
see it that way. They feel that
without the big statf and stock of
immediately available equipment,
they can do little more than provide
play-by-play. Since the network
does have more available equip-
ment and a budget to match, it is
under pressure to be creative in the
use of that money and equipment,
At the same time, the local stations,
without all that money and equip-
ment are challenged to produce a
sports remote that approaches net-
work quality. Unlike the audio-
phile, the sports buft doesn't un-
load the circuits of his mind and
immediately accept the difference
between maximum and minimum
coverage.

One of

the obvious missing

ABC on the scene in a converted golf cart,

capabilities 1s immediate playback
and slow-motion playback. This
means that local coverage makes
special demands upon the position-
ing of cameras. And this is where
the hand-held portable is going to
be leaping from news assignments
over to the athletic tield. It cer-
tainly doesn’t mean that it will re-
place the medium and heavy field
cameras. But obviously, it can be
instantly moved into places where
too many angles and action have
been too long bypassed.

If we can take the lead of the
networks, we can greatly enlarge
the scope of single event coverage.
And we can be equally thankful
that we can learn along with them.
On the flip side, too much equip-
ment on the scene can distort the
action of the event, because the
equipment can become a distrac-

tion, annoying both players and
fans.
Eventually, of course, someone

has to make the decisions about
where and when in the course of an
event these small cameras will be
used. That’s where we leave off, but
with the note that the total package
presented should be based on real
interests of sports fans, not the
whims and fantasies of anyone so
removed from the sport that they
neither understand it or know how
to help others appreciate it.

R
o
e

once again

responding to the challenge with innovations.
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New Sony U-matic news team...
from action to broadecast in 30 minutes.

Or even less time., With less
equipment. And at less total cost than
you're probably paying now for
news-gathering and teleproduction.

The major networks, ABC, CBS,
and NBC, and many stations nationally
are using the new Sony U-matic
V0-3800/2850 Videocassette System.

All your work is done on
economical, reusable videocassettes.
After location taping, either microwave
the signals or send the cassette to the
studio for quick and accurate editing.
Or go right on the air with the use of
a time base corrector.

You eliminate film cost and
processing time, especially when
important events break close to
air-time deadlines.

You start with the Sony V0O-3800
portable VideoRanger™ recorder and a
color camera, such as the Sony
hand-held DXC-1600. The VO-3800 can
record three 20-minute cassettes on a
single battery charge. It has NTSC color
and EIA monochrome standard signals,
remote control, two separate audio
tracks, automatic power shut-off, and
on-the-scene playback capability.

Sony.

wwWw americanradiohistorv com

Accurate electronic editing is
achieved with two Sony VO-2850
mastering recorder/editors and the
Sony RM-400 Remote Automatic Editing
Controlter. The RM-400 provides search,
pause, and automatic back-spacing.
The VO-2850 has a signal-to-noise ratio
in excess of 45 dB for video and audio,
also separate editing capability for
video and two audio tracks.

Of course, the VO-3800 portable
VideoRanger ™ or the VO-2850 editor
can be used independently of each other.
In addition to electronic news gathering,
these versatile new videocassette units
can add new capability and economy in
production of documentaries, on-site
retail spots, and general studio use.

For complete information and/or
a demonstration write us today.

Sony Corporation of America
Video Products Dept. BE-045
P.O. Box 1594

Trenton, N.J. 08607

The proven one!

Sony firic"Color
Videocassette System

TV reception simulated.

For More Details Circle (17) on Reply Card
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Some Inform ed people Digital video signal correction really came of age

when CVS introduced a wide, wide window of

|n brOGdCGSh ng Suggest correction of more than 90 microseconds in

either direction.

thct Our 80% Shore Of Look what's happened since then.
The TBC mcrket hGS All networks now employ CVS “Universal” TBC's in

electronic news gathering using direct or heterodyne color

SeT 1'he STG ndc rd . signals generated from capstan or non-capstan servoed VTR's,

Incidentally, CVS was their first choice.

Many local video news teams throughout the country utilize
! I some form of digital time base correction . . .
We can't disagree. ise correction

NASA recently used three CVS 504 A’'s to process the Jupiter
color video pictures back to earth.

Of perhaps even greater significance is the fact that
originators of television materials now have at their option a
wide choice of relatively low-cost, portable video recording

systems. (Broadcast Engineering and B M/E—
January issues.)

And there's yet much, much more to come from CVS.

Consolidated Yideco Systems
3300 Edward Avenue

Santa Clara, California 25050
(408) 247-2050

For More Details Circle (58) on Reply Card
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What you should know
about what it takes

to rebuild an
Ampex videohead

For starters, it takes skill, technological Actually, when you send your video
know-how, worldwide facilities, and years of head to us, we take no chances. We send
experience. back another one from our Refurbishing

Plus people who care.
No one does a more §
thorough job of re-
building Ampex
heads than we do.
Nothing is
missed. Rotary
transformers. Air
bearings. Tran-
sistors, Trans-
ducers. Motors.
On the drum
assembly alone we per-
form countless operations,
replacing or regrinding the head to begin with.
female guide to millionths of an inch. Just contact your local
Every part is inspected, cleaned or re- ‘ Ampex Broadcast Video Sales
placed, reassembled, and given the original Engineer or write for full information.
specification warranty. It's an exhaustive
process, but worth it.

Pool. A different one. Totally rebuilt, with all
original Ampex parts it needed.
Qur turnaround time is normally 10
days to 2 weeks. So next time
you think of trying a second
source—think first of
Number 1: Yourself.
After all, we de-
signed that head. We
know how it should
perform. Who would
know more about it, or
care more, than the
people who built the

Ampex Corporation
Audio-Video Systems Division
401 Broadway, Redwood City, California 94063

For More Details Circle (18) on Reply Card
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Now you can economically edit on helicals
and automatically transfer in minutes to quads

The editing system you’ve
been waiting for.

Meet the Editor-In-Chief. Our
thrifty new Vidicue 5050.

It defies obsolescence.
You canexpand from two to
three machines at will. Or
move up in logical stepsto a
completely automatic on-
line, off-line system where
editing is done on low cost
helicals and transferred in
minutes to quads.

Easy to learn, and to
operate too. Simple
keyboard entry. Visual

display of tape position and all edit
points. Exclusive jam sync, eliminating
forever the need to pre-record SMPTE
edit code on tape. A/B rolls, color
framing; special effects switching,
time base correction. The works!

Yet this remarkable video tape
editing system is priced far below
competition. In fact, there is none,

COMPUTER

DATATRON QUAD/

TELETYPE

VIDICUE
5050

HELICAL
SWITCHER

Seyeas

SPECGIAL |

EFFECTS | -

I SWITCHER |
-

r
1
]

RECORD
QUAD
PLAY | )

HELICAL

PLAY

HELICAL

[ RECORD
HELICAL |

MrreEO—rmI

BOPrCO

The importance of Jam-Syne.
Our exclusive jam-sync eliminates the
need to pre-lay-down the SMPTE edit
code on an entire length of fresh tape
being used to assemble a show from
other tapes. Instead, during pre-roll,
the system time code generatoris auto-
matically set and sync'd so that time
picks up exactly where it left off — to

the frame. This saves quad
head wear. Tape wear, too.
Andis also a great time

saver on stop-and-go live

production by generating

a continuous unintetrupt-

ed elapsed time on the

tape.

Save your expensive quads
for otherjobs.

The block diagram telis the
story. You can edit on-line

or off-line. Do time
consuming edits on low cost:
helicals. Edit event times

are stored:in the computer

and a punched tape prepared. Using

this tape, a precisely edited show can
be automatically transferred to quads
in minutes.

Your quads have never had it so

good. Or your pocketbook either.
We'd like to tell you the whole
story of our Editor-in-Chief.

Why not write or phone today.

thQtronQ Inc. EDITING SYSTEMS DIVISION

1562 Reynolds Ave., Santa Ana, California 92705 (714) 540-9330 ¢ TWX 910-595-1589

Mailing Address P.O. Box 11427, Santa Ana, California 92711
For Mare Details Circle {19) on Reply Card
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By Todd Boettcher®

The prospect of doing a remote
broadcast of a sports event can be
exciting, yet at the same time there
is always the underlying fear that
something may go wrong. Hope-
fully, this article will alleviate some
of the fears and put more of the
pleasure back into your sports
remote. Since we are getting ready
to start another baseball season, 1
will emphasize that sport.

There are three major (and
rather obvious) areas of concern
when planning a remote: the re-
mote site and set-up, the studio
remote facilities, and the link in
between. All areas will be discussed.

When planning a remote, you
must keep in mind the golden rule
of remotes: There Is No Substitute
For Adequate Advance Planning.
This includes everything from mak-
ing sure all the technical equipment
is working properly to being sure
that all the personnel involved are
aware of their responsibilities. It
doesn’t do anyone any good to have
an engineer come to work saying,
“Well, what am I going to do
today?’’ only to find out he should
have been on his way to the ball
park a half-hour ago. Just as
frustrating is getting to the park
late, not being able to find any
electrical outlets and then discover-
ing that your battery supply hasn’t
been checked for a year and the
batteries are dead.

Whether your Program depart-
ment or Engineering department
handles the planning and schedul-
ing of remotes, it is their manage-
ment responsibility to notify and
coordinate with the other depart-

“WTMJ, Milwaukee,

April, 1975

ments and personnel, and outside
contacts, as soon as possible so that
each person involved in the up-
coming remote has as much time as
possible to prepare for it.

The Link

There are three normal methods
of transferring the remote signal to
the studio: microwave, telephone
“loops’” and business telephone
lines. All three have benefits and
drawbacks.

The microwave link must be
licensed by the FCC and is a major
capital investment. Its cost should
be weighed against anticipated
Telco line charges when considering
its purchase. On one-shot remotes
it means the remote man will have
extra luggage to carry. Also, it will
require additional set-up time. On
permanent or semi-permanent re-
mote set-ups, the microwave link,
or at least its cabling, can remain
in place. Security can become a
problem if it is to be left unat-
tended for a long period of time.
However, within its normal oper-
ating range (local pickup), and
barring any major obstructions in
the link path, you will be guaran-
teed a high quality audio signal
(50-15,000 Hz 4+ 2 dB or better).
Some microwave units can multi-
plex a second audio channel for
quality stereo pickups or for a
quality one-way talk circuit. Micro-
wave can be in use for last-minute
remotes just as quickly as it can be
installed by your staff.

On The Line
Your local telephone company
and AT&T have a wide variety of
services available to the broadcaster
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for remote use. However, these
services can rarely be made avail-
able on the spur of the moment.
Especially in phone companies away
from large metro areas, specialized
broadcast remote set-ups may re-
quire considerable advance notifi-
cation and coordination.

Charges are made for all services
provided. Some are one-time
charges; some are based on length
of actual use; some are long term
or monthly billable charges. For a
one-shot remote, you can expect an
installation charge as well as a line
usage charge. If you anticipate
remotes from a given location on a
somewhat regular, even though
infrequent, basis, you may be wise
to order a permanent line, thereby
paying the installation charge only
once and paying for the line on a
monthly basis.

You can be provided with lines of
varying specified qualities, from
moderate to excellent. " Your tele-
phone company can provide you
with these varying qualities of
remote lines to be terminated any-
where, from two feet off your
property all the way to the other
side of the United States. You must
specify the remote termination lo-
cation very precisely, even to the
specific area within a given room,
or you may wind up with the
installation in an unusable place
(i.e., a stockyard remote with you
on one side, the termination on the
other side, and a pen full of Texas
Longhorn cattle in between!). These
quality lines are equalized to pro-
vide flatter-than-normal frequency
response, and are called “equalized
loops.™

Billing for these loops is based on
distance from remote site to studio,
so the price of an out-of-state
equalized loop can be very high.
For that reason, voice couplers have
become popular for out-of-town
remotes. These couplers are at-
tached to a business telephone (by
your telephone company) both at
the studio and at the remote site.
Then your billing is simply for the
equipment installation charge and
the cost of a long distance tele-
phone call. If your station does
frequent out-of-town remotes, the
voice coupler system will prove to
be quite a bit more economical.

Program quality over a voice
coupler system is marginal. Ex-
tensive testing from assorted remote
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sites around the country to our
studios at WTMIJ have shown a
usable frequency response from
300-3000 Hz £+ 10 dB, with abso-
lutely no signal present at 250 Hz
or at 3500 Hz.

With pink noise being fed from
the remote site, the response as
seen on an audio analyzer at the
studio looks like an inverted “‘V,”
with the peak at about 900 Hz. For
this reason, we use a graphic
equalizer as well as hi- and lo-pass
filters at the studio. The signal-to-
noise ratio is typically 30 dB with
rare exceptions going to 35 dB. If
your long distance voice coupler
call is relayed over a microwave
relay tower, your program signal is
subject to interference such as
fading and multiplexed signal cross-
talk. Although this interference is
not routine, I have experienced
both problems at the studio end.

Studio Facilities

Program facilities necessary to
handle the remote signal in the
studio can be as basic as merely
having a patchpoint for the Telco
loop or the microwave receiver
output. Then the remote signal can
be patched to a test set or any
desired console. In a small broad-
cast facility having only one or two
remote lines, it may be expedient to
terminate directly in the console.
Any additional signal processing
equipment may be used at the
discretion of the individual oper-
ator. A patchable line amplifier
may be helpful to adjust varied
remote levels to center range on
your console fader.

In addition, the studio operator
should have a business telephone
available to use as a communi-
cations link to the remote site.
Some stations will try to economize
by feeding program cue back down
the line to the remote when the
remote is not on the air. This is
foolish economy because when the
remote is on the air there is no way
to relay an emergency message to
the remote site or vice versa. The
studio operator is the final quality
control check before the signal goes
on the air. If he detects a
poorer-than-normal quality remote
feed, he needs that telephone to
notify the remote, so that the
problem may be cleared up. To live
with poor program quality when a

call to the remote could clear it up
is an insult to your audience. If
your audience becomes aware of
poor remote quality occuring with
regularity, your station’s integrity
will suffer.

If the remote occurs within the
coverage area of your station, the
remote man can monitor off-the-air
with a portable radio and earphone
for cutaway cues and for the ends
of spots being run from the studio.
For a remote originating outside
the listening area, off-the-air moni-
toring is impossible. Spot cues and
cutaways will have to be timed with
a stopwatch at the remote. For a
60-second spot cutaway, for ex-
ample, the remote should allow a
minimum of 62 seconds, with 63
seconds reducing the chance of
double audio caused by late re-
action time at the studio. In any
case, there should always be a
studio operator on duty and at-
tentive to the remote programming.
Whether or not he is actively

www americanradiohistorv com

involved in parts of the remote
feed, he must be ready to act in
case of an emergency such as a line
failure and be able to air substitute
programming while the emergency
is being rectified.

The studio should be in contact
with the remote site by telephone
before the start of the remote to
coordinate last minute changes and
other programming details. If the
remote is out of town, for example,
the audience might like to be made
aware of weather conditions there
before the remote starts.

Voice Couplers

Voice couplers add considerable
complexity to the necessary studio
facilities, One voice coupler/
business telephone with an
exclusion switch is necessary to
receive the remote program feed.
The exclusion switch shuts off the
transmit signal on the phone so
that it will not interfere with the
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coupler feed. A second business
telephone is needed for communi-
cations, especially for out-of-town
remotes. The recommended instal-
lation has two phones equipped
with voice couplers. The remote site
should also have two telephones
equipped with couplers (these need
to be ordered from your telephone
company at the time of the remote
installation request). Then, if the
program circuit would deteriorate,
or if the program phone would
become disconnected, the studio
could call the remote to inform
them of the problem. The remote
could switch his feed to the com-
munications phone and the studio
could do the same. The result is an
absolute minimum of down time.
Communication can then be re-
stored on the former program
circuit by re-dialing to confirm that
the new program circuit is working
satisfactorily. As a convenience in
the studio, both telephones should
be equipped with headset jacks and
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a handset/headset switch. Once a
communication link is opened, the
headset can be used to give the
operator more freedom of move-
ment.

The voice coupler or coupler
changeover switch will have to be
followed by an amplifier to make
up the insertion loss of the equal-
izer and filter, as well as the -30 dB
output of the coupler. Once a
usable level is set on the line ampli-
fier, the graphic equalizer can be
adjusted for the most intelligible
response, using a test of sample
programming from the remote.
Don’t expect a nice, full hi-fi sound
on the National Anthem, because
the bandwidth, even after equal-
izing, is still narrower than that
available on a 1920’s acoustically
recorded disc'.

Since the quality of the voice
couplet line can change consider-
ably from remote to remote, the
graphic equalizer cannot be set for
one remote and then forgotten. The
quality variations are completely
random and unpredictable. I've
already had coupler feeds from 80
miles away that sounded worse than
feeds 2000 miles away. The filter is
used to remove unwanted, but
amplified, noise below and above
the bandwidth of the coupler
circuit. Since the filter slopes are
not vertical, the filtering points
must be somewhat outside the
needed bandwidth so as not to
attenuate the outer limits of the
bandwidth that is available. In
practice, 1 set the hi-pass filter at
150 Hz and the lo-pass filter at S
kHz. These settings do not audibly
affect the program quality, but they
do noticeably reduce extraneous
noise.

The coupler noise level of -30 dB
that [ mentioned before is an area
of concern for any quality-minded
engineer. This random noise can be
rationalized away by saying that it
sounds like a large crowd, which
the real crowd will hopefully mask.
If the noise level is worse than
normal, hang up and re-dial.
Chances are that you will get a
better quality line the next time.
On rare occasions, I've had to
re-dial five or six times to get an
acceptable line.

I have not had the opportunity to
try any of the noise reduction
circuits presently available—Dolby,
DBX, or Burwen—and would wel-
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come comments on experiences
with this type of equipment. 1
would suspect that noise reduction
using a calibration tone for set-up
would not be advisable for voice
couplers, because if there would be
a line failure requiring a re-dial,
calibration of the noise reduction
circuits would have to be checked
again. This time is available in the
middle of play-by-play.

Pulling The Plug

There are some other coupler
problems to contend with. Oc-
casionally, dialing transients can
become audible in your program
circuit. If this becomes too much of
a problem, your only recourse is to
hang up and re-dial. If this
problem occurs during play-by-play,
you can establish a link on your
communications phone, then switch
over during the next convenient
break (ie., spot break). Of course,
if you only have one coupler phone,
you're stuck. In one instance, 1 had
to call a remote site in another
state, but could not be connected
by direct-dialing; 1 had to go
through an operator. Fortunately, I
always put the remote fader into
cue during spot breaks because
during one such break in the above
game, the operator cut in on the
line and asked, “Is this line still in
use?”” She was ready to pull the
plug! Therefore, the studio operator
should always monitor the remote
in cue during breaks to remain
aware of impending problems with
the remote feed.

At WTMIJ we have a policy that
the studio will always call the
remote when establishing a coupler
program circuit. Some cities have
automatic disconnect on extended
long distance calls, when the call is
placed from that city. That can be
disasterous for an excited radio
audience: ““Tie score, bases loaded,
your hero coming to bat....CLICK."”
Dead line. We have had no discon-
nects when placing the calls from
our studio; we have experienced
several disconnects when the remote
called the studio.

Remote Facilities
With the abundance of miniatur-
ized broadcast equipment on the
market today, your remote package
can be smaller, lighter and easier to
carry than ever before. One manu-
facturer even has a microphone
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with a built-in limiter and a 600
Ohm, line level output for single-
mic remotes, or for running ex-
tremely long lines back to a normal
remote mixer (i.e., a mic in a
dugout).

The heart of the remote—the
mixer—needs to be flexible and
very, very rugged. Of course you
take good care of your mixer, but
what if....? This past winter I did a
basketball remote in which my
set-up was at courtside, right next
to the coach of one of the teams.
The cables to the mixer were all
neatly dressed across the back of
the table and taped to a table leg to
keep them out of the operating area
and off the court.

During one debatable call by a
referee, the coach jumped up and
slammed his fist on my table. His
fingers caught under the cables. My
mixer went into an orbit as long as
the free ends of the cables. It
crested at about six feet and
crashed, upside down, on the floor
of the court. After I recovered from
shock, 1 picked up the mixer,
turned the power switch back on
and continued with the broadcast.
Total service interruption was about
20 seconds.

Another time, a fellow engineer
used the same mixer to do audio
for a television feed and noticed in
set-up that the meter light seemed
to be brighter than normal. Every-
thing else worked ok, so he was not
concerned. Besides, they had a
problem with a TV monitor that
kept popping fuses. After some
checking, they found out that the
electrician had wired up their
power feed wrong, and he was
running that 110 Volt mixer on 220
Volts! When the power was cor-
rected, about an hour later, the
mixer still worked fine. Even with
this ruggedness, 1 still believe that
it is a good idea to carry a spare
mixer as insurance, especially now,
since it 1s so convenient. Your
peace of mind is worth it.

A typical remote in baseball
consists of four audio sources:
play-by-play announcer, color an-
nouncer or interview guest, crowd
noise or bat crack, and tape play-
back (reel-to-reel, cassette or car-
tridge). 1f more sources are used,
the standby mixer can be ganged to
provide the extra inputs. Additional
sources might consist of a third
announcer, the desire to mix crowd

noise and the bat crack effect, more
than one tape source, a PA feed of
the National Anthem, a dugout
feed, or a ‘‘fan in the stands”
feature. Of course, you can plug
and unplug input connectors, but
your chance for error on the air
increases drastically.

Cream And Sugar, Thanks

The traditional micing of a sports
announcer is to place a mic on a
desk stand. Recently, the headset-
type mics have been showing an
increase in popularity. Their major
advantage over the desk mic is that,
when the announcer turns his head
to follow the action or to check the
stat sheets, the mic will always stay
with him. This increases intelligi-
bility, reduces the off-mic bobbing
gain problem, and keeps the mic
close enough to the announcer’s
mouth to prevent the crowd noise
from overriding the announcer. An
announcer should not be forced to
use a headset mic, however, if he
does not fee] comfortable with it.

Last summer 1 did a baseball
remote with an out-of-town an-
nouncer who does not normally use
a headset microphone, but used it
anyway on this game. After several
innings of play-by-play, someone
served him coffee. Being used to a
desk mic, he leaned back and said
“I"'d like some cream and sugar,
please.”” Now his whole listening
audience knows how he drinks his
coffee. If you're going to use
headset mics, be sure each mic is
equipped, at the remote site, with a
spring-return cough switch. Oc-
casionally, sports crowds will be-
come so loud that the play-by-play
announcer will speak up and talk
directly into his mic. An alternative
idea” is to have the announcer use a
differential microphone. This type
of mic will cancel some of the
crowd noise, allowing the an-
nouncer to be heard clearly again.

Audience Pickup

There are two basic types of
natural sound to pick up at a
baseball game: the audience and
the players. The audience is the
most common natural sound to
pick up because the crowd is
usually large and noisy.

In placing a mic (or several mics)
for crowd noise, it must be far
enough away from individual fans
to provide a combined sound of
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many people. You don’t want to
pick out individual crowd com-
ments, especially heated ones; a
large cheering crowd can greatly
enhance the listener interest. A
dynamic omni with a wind screen
and bass rolloff is your best bet for
a crowd mic. In the pro parks with
double-level seating, the crowd mic
can be hung over the edge of the
upper deck or mezzanine, from the
broadcast booth location. This mic
will then pick up a good general
sound of the lower grandstand.

At smaller parks with a booth,
you may have to aim the crowd mic
out of the window or place it on top
of the booth, aimed toward the
audience. At parks without a booth,
it may be necessary to place the
mic on the end of a pole to get it
far enough away from individuals
in the crowd. A major problem in
placing the crowd mic is unin-
tentional pickup of the public
address system. Ideally, the crowd
mic should be far away from any
PA speakers. Otherwise, the public
address announcer may be loud
enough to interfere with the com-
mentary of your play-by-play an-
nouncer.

The bat crack mic is intended to
pick up primarily the sound of the
players, specifically the sounds
around home plate. This is general-
ly accomplished with a shotgun mic
attached to the backstop and aimed
at the plate. This mic should be
placed high enough on the back-
stop so that comments made by
nearby fans will not interfere with
the intended pickup. The mount
should be designed so that the
entire length of the shotgun mic is
behind the backstop screen. With
frequent foul tips heading back at
the screen, one direct hit could put
your bat crack mic out of service.
Also, it may be wise to devise some
type of rain shield for this mic in
case of a cloudburst. With a little
practice, the bat crack pickup can
very effectively add a new di-
mension and liveness to the sound
of your baseball pickups.

Interviews

Interest in the game can be
enhanced by recorded interviews
taped betore the start of the game
and played back as part of the
pre-game show, or excerpted during
lull periods in the game itself. Most
convenient for this is the cassette. A
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fictually. finding a round solution to your

recording and broadcast production problemys
s Iimple. That's if you've got Grandson on the case.

This console’s multi-track production and on-the-air
capabilities reflect years of engineering research. Precise
audio control and flexible monitoring are at your fingertips.

Remember, Grandson fills the gap between more
sophisticated recording equipment and the old standby
broadcast models. Effectively and economically.

Review the evidence and draw your own conclusions.
Then dial Grandson.

Leasing/Financing Plans Available.

For More Details Circle (20) on Reply Card
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cassette recorder with AGC can
readily be used by the announcer to
gather the interviews while the
engineer is setting up the rest of the
remote equipment. A reel-to-reel
could also be used for this. It would
provide better audio quality and
easier cueing for playback than a
cassette, but is less convenient to
use for the average non-technical
person.

A cartridge machine could be
used to cart excerpts from the
reel-to-reel as well as to play back
carted spots from the remote.
Unless the client specifically wants
his recorded spots to be aired from
the remote, it would be better to air
them from the studio. If the cart
machine would malfunction, the
studio would have a back-up ma-
chine to save that potential revenue,
whereas the remote probably would
not, and the revenue would be lost.
Also, carts carried to the remote
are more likely to be subjected to
contaminants.

Now that your remote is set up,
where does your mixer output go?
It goes directly to the input of the
microwave, if that is what you're

using. If you have an equalized
loop, there are two possibilities: a
connecting block or a TACT unit.
In both cases, the mixer output (at
approximately +4) is wired directly
to the terminals. The TACT unit
(Termination And Continuity Test)
has a switch which sends a pulsed
reference tone down the line in the
Test position, and feeds your pro-
gram down the line in the Program
position. Some telephone companies
will install the TACT unit as a
matter of course when a line is
ordered, while others may require
that you specifically request it’. If
you are using voice couplers, the
output of the mixer must be
padded down and then plugged
into the coupler, using a standard
Y4 inch phone plug. A 9-10 dB pad
is needed on the output of the
mixer to bring the level down below
-6. If this is not done, the mixer
will overdrive the coupler line,
creating clipping distortion. This
distortion is quite noticeable. Be
sure that voice coupler phones with
exclusion keys and headsets have
been ordered for the remote site
along with the installation request.

The weakest link at the remote
typically is the monitoring. A set of
crystal headphones being fed at line
level while you're surrounded by a
cheering crowd of thousands is not
monitoring! When the remote engi-
ncer asks the studio, "“How’s the
crowd noise?’”’, he’s passing the
buck. As the engineer who’s doing
the mix, he should know how the
crowd noise is. A good set of
dynamic headphones with a tight-
fitting seal, and a power amplifier
to drive them, should be included
in every remote package. The ear
seal will reduce ambient leakage,
and the power amplifier will let the
remote engineer hear more than
just the crisp peaks.

Useful Remote Tips

One gadget that can be helptul
in the remote package, particularly
if you have to operate by specitic
real-time cues, is an electronic
digital clock. When you check in at
the remote site, the clock can be set
to match the studio clocks exactly.
This way, you can be exactly sure
when to expect to go on the air.

(Continued on page 54)

'show me

A need for graphic arts
characters o’r economlc
prices..and 'l show you

DAIAVISION D300,

Here is a Video Character Generator that costs thousands of
dollars less. Yet, has graphic arts characters with 1120-element
resolution equal to the most expensive equipment. Available with
two keyboard selectable type fonts. Use the D-3000 alone (internal
memory); with low-speed audio tape interface; or with our Model|
D-4000 “floppy disc” high speed, random access storage system.

OTHER FEATURES @ COMPACT, SELF-CONTAINED, PORTABLE
® 2 CHARACTER SIZES @ 2 INDEPENDENT OUTPUT CHANNELS
@3 SPEED ROLL AND CRAWL @ CHARACTER EDGING
@® WORD FLASH @ AUTOMATIC CENTERING

Call or write today.
Just say “Show Me"”
and we'll give you a
free on-site
demonstration.

Write or call: Datavision Video Products,
15932 Shady Grove Road, Gaithersburg,
MD 20760. Telephone: (301) 948-0460.

Datavision Video Products 3
COMmPaNy

N

MINCOM DIVISION

You’ll Love It, Too!
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Scully
Shows You How

To Be Perfect

Without Paying The Price.

As a professional, you than you've ever been used to.
want the finest in a profes-
sional recorder. The best
sound reproduction possible.
Simplicity of operation. Reli-
ability coupled with ease of
maintenance. And, you
don’t want to pay a for-
tune to get it. In short,

you want perfection at a
perfect price. You want

the new 280-B Recorder/

Reproducer.

Quick, Simple Operation.
The more sophisticated
we've made the 280-B, the
simpler we’'ve made it for

Unmatched Performance.
By designing
the 280-B electronics
around the new high-
energy tapes. The S/N
ratio is perhaps the
best available in any
recorder at a com-
parable price. Up to
72 dB on full track
.25" tape at master-
ing speed. A sharp
68 dB on two-track .25"
and four track .50/
The 280-B also features
more head room and an in-
creased record level for
maximum signal utilizing the
high output tapes. And band
widths are a very flat == 2dB,
30Hz to 18 KHz. It all adds
up to greater performance

you to operate. Our new
Optac™ motion sensing
system gets a new standard
of efficiency in tape motion
control. Now you can go from
one transport mode to
another without touching the
Stop button. And enter and
leave Record while the

For More Details Circle (22) on Reply Card
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transports in Play. Optac”
and the 280-B’s new logic
circuitry make the exact
moves for you at the right
time.
Easy Maintenance.
New solid state circuitry
and mother-daughter board
architecture give the 280-B
a greater reliability factor.
They also make testing,
repair and replacement
easier. All signal elec-
tronics are in slide-out
drawers. No more bend-
ing down and reaching
around. Individual
channel modules go in
and out easily, too.

If the 280-B
sounds too good to be
true, wait till you hear
it. And wait till you
find out the price. We've
made it very easy for

you to get the best.

For more detailed
information and prices on the
280-B, call or write: Scully/
Metrotech, 475 Ellis Street,
Mountain View, California
94040. (415) 968-8389.
TLX 345524,

® Scully|Metrotech

Recording Divisions of

h and Optac are registered C

Dictaphone

Rye. New York, U.SA"
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TeleMation vs. SMPTE

TeleMations TCF-3000
Color Film Camera takes on the
tough SMPTE color test series.
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Slide No. 9, SMPTE subjective color reference slide series, courtesy of the Society of Motion Picture and Television Engineers.

Broadcasters are accustomed to seeing beautiful
pictures at NAB telecine demonstrations — all
from carefully selected "'safe'’ film and slides.

For our 1975 NAB demonstration we used the toughest
source material of all — the SMPTE series designed to test
critical performance parameters . ... gamma range, gamma
tracking, colorimetry, white shading, black shading, noise,
enhancement, auto white and black level control.

See for yourself...

We can show you how we did it and how YQOU can do it.

call (801) 487-5399

B3 TeleMation

P O BOX 15068, SALT LAKE CITY UTAH 84115 (801} 487 5399
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Utilizing a unique electrode
structure and internal light
; brasmg, EEV’s Coaxial Leddicon®

is a direct replacement for separate

or integral mesh Plumbicon,
Vistacon or Leddicon camera
tubes. Now, no problem with
“camera tube orientation -
‘exclusive coaxial construction
‘assures consistently accurate
geometry and optimum
registration. |ess spurious pickup
~ than with integral mesh tubes is an
added bonus. And look at this . . .
Less smiearing, better camera
sensitivity — exclusive internal
light biasing reduces smearing,
ilnprmfes:dynamic resolution even
under Tlow key’ conditions. No
costly tube inventory - stations
thII‘lg both separate and mtegral
‘mesh equipment can use the same

*British Patent 31662/72

PB131 Coaxlal Leddicon
~with standard layer and
variablafight bias.

New from EEV

Announcmg the

| Iﬁddlcon.

camera tube interchangeably.

Built-in quick change switch
perimits instant in-station tube
modification. No expensive
camera Conversions ever.

Add in extended red _
sensitivity plus fixed light bias and
you will see why EEV's Coaxial
Leddicon is destined to become the
standard and top quality camera
tube. For detailed technical data,
call us today, collect.

EEV North America Ltd.,

1 American Drive, Cheektowaga,
New York 14225, Tel: (716) 632 5871.
TWX: 710 523 1862,

24 Ronson Drive, Rexdale,
Ontano M9W 1B4. :
Tel: 416 249 8548. Telex: 06 965864.

EEV North America

P8132 Coaxial Leddicon
with extended red 1ayer
and: fixed light bias.

PB132 Coaxial Leddicon
with extended red layer
and variablelight bias.

PS!SI} chial Lsdﬁiﬁor: :
wnhmudamiayamnﬁ .
o tlxaﬁ?fgh!b'as b
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Getting the

angle o major
SOOPIS COVEP30E

While CBS covers a multitude of
sports year 'round, no assighment is
any more difficult than covering a
singles tennis match. In this article,
you'll see pictures that show how
the recent Virginia Slims tourna-
ment was handled.

What makes this assignment so
challenging? The fact that the con-
testants are widely separated and
the action is fast and close to the
ground....and all this must be
captured by cameras that should
not distract the players.

As you can see from the pictures
here and on the front cover, various
angles and levels were used. And
that’s what makes for interesting
viewing. Otherwise, the viewer
would get an unreal impression of
the match. When the challenge is
met, the viewer gets a better seat
than the courtside spectators.

From a coverage standpoint,
other sports can present some ptrob-
lems in logistics. Golf, for instance,
is one of the few sports where the
viewer has had to accept the fact
that he'll miss part of the action.
Now the situation is changing.

[f you have players strung out
across an 18-hole course, how will
you ever show all the action? You
can't, but at least you can follow
the leaders and go live on each
hole.

A2

About ten months ago, CBS
began field-testing the Thomson
CSF TTV-1515 triax studio/field
color camera. Since that time, it
has become a familiar silhouette on
the sports circuit.

Groups of five or six cameras
have been used from one to three
times a week. And the sports
covered included golf, tennis, foot-
ball, basketball and horseracing,
with venues from Miami to Chicago.

While this camera is a newcomer
to the American scene, it is by no
means an unknown in the inter-
national TV arena. Cameras of this
type are in use by national net-
works of France, Belgium, the
USSR and others.

Since we're going to look over
CBS’s shoulder as they cover a
sports event, let’s take a look into
the TTV-1515. Bear in mind that
this camera is designed primarily to
bridge the gap between the light
weight, hand held camera and the
burdensome field camera, each of
which has certain limitations.

The camera head, without the
removable viewfinder or zoom lens,
welghs 77 pounds, so it takes only
two men to mount it on the tripod.

The viewfinder weighs 11 pounds
and can swivel through more than
180 degrees while tilting over 60
degrees. This is especially useful in
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cramped locations, where the
camera-person must operate in a
restricted area.

A wide variety of manual or
electrical zoom lenses of standard
manufacture are attachable to the
camera body. The optical aspect of
the camera includes: two rotational
step filters for a wide range of
neutral density and colorimetric
correction; a built-in diascope that
accepts standard 5 x Scm test
slides; fiber optics to insert lumi-
nous reference markers into the
optical path for the automatic
registration system; and bias lights
that reduce plumbicon lag at low
light levels.

Probably the most interesting
aspect of this remote camera is the
use of a single small diameter
triaxial cable between the camera
and the CCU. This cable can be up
to 2,000 meters (6,000 feet) long,
allowing extended mobility in sports
coverage.

All control and command signals
between the control unit and the
camera head are multiplexed on to
46 channels. These channels use
coders and decoders employing
pulse width modulation to transfer
the necessary information. T hey
occupy the first 3 MHz band in the
overall spectrum of 70 MHz that is
used for the complete system. In

BROADCAST ENGINEERING
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This shot was taken from a camera scaffold 40
Below the scaffold you can see a camera at near floor level.

Ap‘rii, 1975
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In this series of photos you see
Chris Evert from a floor shot.
You nocte that she uses both
hands on her backhand shot and
only one for her forehand return.
If you want to show this unusual
tactic, you must anticipate it and
place one camera at the proper
level and angle. (All photos by
Donna Roizen)
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Wendy Overton charges
the ball as a courtside
camera

floor level
catches the action.

addition to regulated DC voltages,
control and command signals, the
CCU also sends back to the camera
viewfinder a 6 MHz video signal
amplitude modulated on a 58 MHz
catrier, which can be the camera’s
own signal or external video from
another source, such as the special
effects bus.

From the camera to the CCU,
the return signals consist of the red,
green and blue image components
amplitude modulated on carriers
that are 22, 36 and 9 MHz
respectively, and with differing
bandwidths to optimize resolution
and signal-to-noise characteristics.
The three returning carriers also
carry various technical signals dur-
ing the blanking intervals.

The camera uses three 30mm
(1.25 inches) lead oxide separate
mesh tubes. It is available for oper-
ation on 525/60 or 625/50 scan rate
versions. The RGB output signals
may be encoded in either NTSC,
SECAM or PAL color standards.

Electrical and mechanical con-
struction was purposely made to
simplify in-field service.

Like many modern high quality
color cameras, the TTV-1515 also
provides color masking, contour

Management Highlights
The challenge of sports
coverage is never ending.
We thought you'd be in-
terested in seeing how one
major network is meeting
that challenge. In this case,
it also means an introduc-
tion to a camera that CBS
is using to extend its exi-
bility for major sports coy-
erage. Here, iin picture
approach, the author
Z00Ms in on a recent tenmnis
tournanient in unigue per-
spective,

enhancement, selectable gamma
correction, automatic timing and
video response compensation (for
varying cable runs), separate remote
control for major functions, and
matrixing for a pseudo-luminance
signal in the green channel.

On The Scene

At the Asian Olympic Games in
1974, the cameras were operated
under a wide variety of environ-
mental conditions by Iranian tech-
nicians and camera-persons who
had only a last minute cram course
in color TV, since Iran did not yet
have a national color TV service.

Color monitors set up throughout
the Press Center constantly dis-
played the various venues where the
contests were taking place. Proper
colorimetric images were primarily
encoded in the SECAM standard.
The color pictures were converted
to PAL for Far East transmission to
Hong Kong and Thailand, and
translated to NTSC for distribution
in Japan through the NHK net-
work.

On The Line

In an interview with Bob Wuss-
ler, the Vice President of Sports at
CBS revealed that the lightness of
the triaxtal cable permits reaching
to any corner of a large area, and
for the first time, CBS is able to
cover all 18 holes of a golf match.
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They even expect to do a back-to-
back golf tourney this year.

At the Virginia Slims tennis
tournament in Chicago, the CBS
mobile vans arrived on Thursday.
By Friday noon, six cameras were
deployed around the tennis court in
the International Amphitheatre.
Two cameras were at or near floor
level, two were on a 20-foot scaf-
fold, one on a 40-foot platform, and
one on an opposite balcony. For the
next day and a half of exciting
competition between the greats of
womien’s tennis, such as Margaret
Court and Chris Evert, the chal-
lenge was continuous.

For special effects, with three-
way split screens, the camera-
person could select the external
video mode on his viewfinder and
see exactly where his picture fitted
in. The viewfinders were bright
enough that most of the cameras
operated without viewfinder light
hoods.

Your Serve

While it's true that local coverage
may not be nearly as demanding as
network sports remotes, the chal-
lenge is consistent: give the viewer
the best seat in the house. That
means making the best possible use
of cameras, levels, and angles. To
be really effective, sports coverage
requires as much creativity as any
other video production assignment.

BROADCAST ENGINEERING
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put a NEW ENIGINE
in yourVTR

Are you impressed
with the superior

tape handling of a

vacuum buffered VTR?

For 6% of its cost
Recortec R-Mod will

Upgrade your present

VTR to provide
@ RELIABLE REMOTE OPERATION ® FRAME ACCURATE ELECTRONIC TIMER
@ ELIMINATION OF TAPE STRETCH ® ACCURATE PLAYBACK OF CUE SIGNAL
@ HANDLING OF TWO HOUR REELS ® AUTOMATIC END-OF-TAPE SENSOR
® CONSTANT SHUTTLE SPEED ® CONSISTENT LOCK-UP TIME
R-MOD is a modification package which Recortec has handled your tape cleaning for
can be easily installed in the field to years—now, with R-MOD on your VTR, we’ll
provide constant tension for your handle your tape cleanly for years.

quadruplex VTR.

R-MOD is derived from reliable hardware
used in other proven Recortec products
such as

Seeus
at

VIDEO TAPE CONDITIONER
VIDEO TAPE EVALUATOR
VIDEO TAPE TIMER

NAB in March

International TV Symposium
at Montreux in May.

RECORTEC, INC.

777 PALOMAR AVENUE e SUNNYVALE, CALIF. 94086 e PHONE (408) 735-8821
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Using the Sin“ Window

Part 2 of a series/By Harold Ennes

Note: This article contains brief
excerpts from this writers’ ‘‘Tele-
vision Broadcasting: Systems
Maintenance,” published by Howard
W. Sams & Co., Inc. and appears
here by courtesy of the publisher.
New and additional data included
in this article is an actual circuit
for “triple-triggering”’ the scope to
obtain precise measurements of
pulse-to-bar amplitude ratio, and
slope of the window signal. (Ap-
peared in Part 1.)

To correlate test-signal measure-
ment with an actual degree of

Fig. 18 Basic quantities involved
in explaining the K factor.

-
S TURT=RN0A1 250 = L s
i .
i
;
|

picture impairment, the K factor is
used. The K factor is basically
defined in terms of a standard
picture distortion which is a single
echo spaced in time 8T or more
from the main transition. For
example, if the peak amplitude of
this single echo is 4 percent of the
original transition amplitude, the K
factor is defined as 4 percent.

See Figure 18. A signal transition
with a sine-squared shape occurs at
t=0. At a point spaced at +8T, a
certain amplitude of “‘ring” or
echo, exists. Let us arbitrarily
assume that this amplitude is 4
percent of the original amplitude,
so B=4 percent. A waveform dis-
tortion (A in Figure 18) much closer
to the transition is larger, but its
effect as judged by an *“average
observer’’ is only equal to the
picture impairment caused by echo
B. Thus, although echo A may be
16 percent of the original ampli-
tude, echo B, of only 4 percent
amplitude, results in the same
degree of picture impairment. We
may construct a graticule mask
which defines limits within which a

e
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Fig. 19 Pulse transition along positive time base.

8T={8110.06251=0.5us

| : : ] For 0.125H 25
: Time Base
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For 0.250H k25
Time Base

/'l—‘

waveform must fit if it is to have a
K factor equal to or less than the
limits specified.

For the purpose of assigning a
numerical value to a subjective
assessment, we can say that for a K
factor of 5 percent, picture impair-
ment is noticeable to an experi-
enced and critical observer, whereas
a K factor of 3 percent is not
noticed by the same individual.

See Figure 19. Along the positive
time base of the transistion, for
h.a.d. = 0.250 us, the time from
t=0 to t=T is 0.125 us (A in Figure
19). Then the time to 8T is 8 X
0.125 = 1 ps. Where h.a.d. = 0.125
us, T = 0.0625 us (B in Figure 19).
Therefore 8T = 8 X 0.0625 = 0.5
us. Obviously, the transition along
the negative time base is the same,
but progresses from t=0 in the
opposite direction.

Now see Figure 20. At plus and
minus 8T, lines representing the
limits of the K factor are spaced in
reference to the amplitude at t=0.
If the K factor limit is to be 4
percent, then at the 8T points the

¢ Aol it
Refﬂr_np_lmde]. A

1 Tus
. £ 0.5us

Fig. 20 Basic K factor graticule.

BROADCAST ENGINEERING


www.americanradiohistory.com

Table 1 - Wavetorm-monitor time bases

lines are spaced plus and minus 4
percent of the amplitude at t=0.
Echoes of ‘larger amplitude may
occur closer to the main transition
with no increase in subjective
picture impairment. Note, for
example, that at 2T the limit
increases to 4 times that at 8T.
Thus, if the 8T point has a K
factor of 4 percent, the 2T point is
allowed an amplitude of 4 X 4 =
16 percent to fit within the 4 per-
cent K factor mask.

Note also that the same mask
can be used for pulses of either
0.250 us or 0.125 ps h.ad. by
proper adjustment of the waveform-
monitor time base (providing that
proper precautions are used in
interpretation for various systems,
as described later). Table 1 lists
time bases of the Tektronix type
529 waveform monitor. The time
base of 0.250H/cm X 25 is the
proper time base for the pulse with
h.a.d. of 0.250 us. For the pulse
with h.a.d. of 0.125 us, 0.125H/cm
X 25 is the proper time base.

Figure 21A is a photograph of
the K factor graticule on the Tek-
tronix type 529 waveform monitor.
The solid lines outline a 4 percent
K factor, and the dash lines outline
a 2 percent K factor. The sweep

April, 1975

b Display Switch -Bisplay. Switch

e : ‘on D.125H/cm on 0.250H/cm

| Magnification !'I/:m s ;‘.Ls{':m H/eny ps/em
ey oizs | 794 0250 159
Lo s 0025 ey 0.05 318
Lon s 0005 | o0ate | oel 0,635
el SR A s

rate for the pulse-and-bar signal
(hardly distinguishable in Figure
21A because the pulse is very faint

and the bar is centered on the
proper graticule lines) is 0.125H/cm,
thus displaying one horizontal line.
Note that a 10 percent setup level is
used.

|
=

....
¥y
el

Buise-to-Har
Measurement-—

Figure 21B is a multiple exposure
of the three basic sine-squared
pulses from a standard generator.
The time base used was 0.125H/cm
X 25. Note that the pulse with
0.125 us h.a.d. is well under the
2 percent line for the h.a.d., since
we are looking directly at the

Disregard these areas
of window in measirements.
|

—
&l
o)

e

Place leading eﬁge
of window hHere.

.

| Window Flatness

P

e
s

Fig. 22 Pulse and K-factor limits, normal horizontal sweep.
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(A) Amplitude-response error,
1o phase errot,

(B) Skew symmetrical distor-
tion, bigh frequencies lagging.

(C) Skew symmetrical distor-
tion, bigh f[requencies leading.

|
1
i
|

First Lobe Secondlobe elc

e g
etc. Second Lobe  First Lobe

(D) Usual effect of
phase equalizers.

s
First Lobe

Second L&be Second Lobe

Fig. 23 Basic T-pulse responses.

generator output.

Also note in Figure 21B that the
T/2 pulse (right) is slightly below
the reference amplitude of 100
IEEE units. This emphasizes that a
sine-squared pulse generator must
be adjusted with an external test
oscilloscope that has excellent re-
sponse up to 30 or 50 MHz. When
the T/2 pulse is properly adjusted
in amplitude with such an oscillo-
scope, the type 529 specifications
call for an amplitude of 94 to 100

_ Ringing
Period A

Fig. 24 Ringing period.

IEEE units for the T/2 pulse
display. The wideband response of
the type 529 waveform monitor is
flat within 0.3 dB to 8 MHz.

Waveform
Placement

The K factor graticule includes
the limits of flatness for the window
signal, and the limits for the
pulse-to-bar amplitude measure-
ments for the K factor used. Figure
22 indicates how these limit lines
are established. Observe also in this
drawing that an indicator is used to
show the correct waveform center-
ing to place the leading edge of the
window signal. Note that an area
on either side of the window is
disregarded in this measurement,
and that only the enclosed area
along the top of the bar is used.
This is true for either horizontal-or
vertical-rate waveform presentation.

Figure 23 illustrates the basic
T pulse responses encountered. In
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Figure 23A, an amplitude-response
error is apparent without phase-
response error. Waveform errors
this close to the transition do not
impair the signal (unless excessive)
as much as errors farther away. In
fact, we should recognize this type
of “error’” as that obtained from
“phaseless aperture correction” in
camera chains. Thus we have a
“crispening’’ effect of a single over-
shoot as compared with actual
picture impairments such as would
result from the remaining wave-
forms of Figure 23.

Skew Symmetrical
Distortion

Figure 23B shows the ‘‘skew
symmetrical’’ distortion caused
when the delay increases with
increasing frequency. Figure 23C
shows the opposite type of phase
distortion, where the delay de-
creases with increasing frequency.
In a system with a fairly rapid roll-
off that employs phase equalizers to
correct the resulting phase distor-
tion, proper equalizer adjustment is
indicated when ringing amplitudes
are equally distributed preceding
and following the pulse as in Figure

23D.
The amplitude-frequency and

amplitude-phase response at fre-
quencies higher than about 100
kHz is most evident in the measure-
ment of the sin® pulse. Amplitude-
phase response at frequencies below
100 kHz is most evident in meas-
urement of the window signal.

Note: Some generators place the
sin’ pulse following the window
rather than preceding the window.
This has no effect on basic under-
standing of measurement principles.

Picture Errors

Distortions at low frequencies
produce waveform distortion with a
long time constapg, as, for example,
streaking. This is most evident in
window measurement. Distortions
at higher frequencies produce wave-
form distortions with shorter time
constants as, for example, smear-
ing, loss of resolution, or ‘‘edge
effects”” from bad transient re-
sponse. This is most evident in sin’
pulse measurement or in window
signal transitions.

High-frequency rolloff results in
loss of amplitude of the sin® signal
relative to bar height. Loss of
amplitude results in a widening of

BROADCAST ENGINEERING
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| will sell more
distribution
switchersin
1975than

anyoneelse
IN the business.

Don Smith
Broadcast Sales Manager
TeleMation, Inc.

Call me at (801) 487-5399
...I'N'ell you why.”

'TeleMation

P. 0. BOX 15068, SALT LAKE CITY, UTAH 84115, (801) 487-5399
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@

Corner Rounded
Toward White
{Smearing)

@

Low Pulse Height
Relative to Window

®

Corner Rounded
Toward Bfack
{Smearing)

Rounded Sync-Tip Corners

(A)

OO

(8)

Fig. 256 Example of short-time waveform distortion. (A) waveform disptay. (B) Picture monitor display.

the pulse, since the area of the
pulse represents a constant DC
component. A slow rolloff within
the video band produces a large
reduction in amplitude, (and pulse-
width increase) with little or no
ringing. A rapid rolloff close to the
top of the band but still within the
desired video bandwidth produces
both a reduction (perhaps slight) in

amplitude, and ringing. A rapid
rolloff (almost a cutoff) just above
the video bandwidth concerned
results in practically no effect on
amplitude, but does produce ring-
ing. The shape of the rolloff and
whether the resulting phase shift is
leading or lagging is revealed by the
distribution of ringing before and
after the pulse.

Fig. 26 Example of LD with leading and trailing positive streaking. (A)
Window waveform at horizontal rate. (B) Picture monitor display, sin2
pulse added. (C) Details of window signal of A. (D) Vertical-rate waveform
display.
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The window permits detecting
low-frequency distortion, which has
practically no effect on the sin?
pulse. The window shows under-
shoot, overshoot, and horizontal
tilt, depending on the time constant
of the impairment. When used with
the sin®> pulse, the window has the
same rise time as the pulse so that
no frequencies higher than the
system test reference are intro-
duced.

Ringing occurs at the frequency
at which the gain dip occurs in the
system being measured. The ringing
amplitude depends on the sharp-
ness of this gain-dip characteristic.

The ringing period (Figure 24) is
defined by the following relation-
ship:

— L
Ry, = e
frequency.

where f. is the cutoff

For example, if we have a 4 MHz
cutoff, the ringing period (Rp) is:

R 0.250 s

- 1 _
P 7 4109

To find the cutoff frequency for a
given measured ringing period:

where: f. is the cutoff frequency in
megahertz
Rp is the ringing period in
microseconds
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Our new E series audio equipment will
improve your sound and cut your
costs . . . or your money back!

TURNTABLE
PREAMPS

STUDIO MONITOR
AMPLIFIERS

MIC & LINE
AMPLIFIERS

REMOTE POWER
CONTROLLERS

AMPLIFIERS

AUTOMATIC TAPE CARTRIDGE

& CASSETTE LOADERS

TEN DAY FREE EVALUATION AND 2 YEAR GUARANTEE
INSURE YOUR UNCOMPROMISED SATISFACTION

TURNTABLE PREAMPS

Preamps costing almost 3 times more will not com-
pare with these units. RIAA/NAB equalized +1db,
0.5MV sensitivity at 1KHz for 4-4dbm out, balanced
outputs, —75db s/n at 10mv in, 0.05% distortion,
+21dbm max. out. Internal power supply.

MP-8E Mono $86 SP-8E Stereo $137

MIC & LINE AMPLIFIERS

Dual function and superb performance. Inputs for
mic and line, 4 0.5db response T0Hz-20KHz, 67db
gain on mic channel(s) 4-26db gain on line inputs.
Balanced inputs & outputs, +27dbm out max, 0.1%
distortion. Internal power supply.

MLA-1E Mono $98

MLA-2E Dual Mono/Stereo $139

AUDIC DISTRIBUTION AMPLIFIERS

From 1 in/6 out to 20 in/80 out in one small pack-
age. Whatever your distribution requirements we
have an answer. All units meet or exceed the fol-
lowing specifications: Balanced bridging/matching
inputs, balanced 600ohm outputs, +0.5db re-
sponse T0Hz-20KHz, = 3db 5Hz-40KHz, 26db gain,
-+21dbm out. max. capability, 0.1% or less distor-
tion, outputs isolated by 80db, hum and noise 90db
down referenced to 4-21dbm out. Internal power
supplies.

DA-6/E Table top. 1 in/6 out. $131
DA-6R/E Rack mount. 1 in/6 out. 4149
DA-6BR/E  Rack mount, 1 in/6 out. Individual

level controls for each output. $163
DA-6RS/E Rack mount. 1 in/6 out stereo or 2

in/12 out mono. $229
DA-16BR/E Rack mount. 1 in/8 out stereo or 2
in/16 out mono. Individual output
level controls, selectable metering &
headphone monitoring. $287

DA-2080/E Rack mount main frame with protected

power supply, metering & headphone
monitor. Will accept up to 10 slide in
modules. Each module has 2 inputs
& 8 outputs. Individual output level
controls & selectable meter switch. Up
to 20 in/80 out.

DA-2080/E Main Frame $150
DA-2080/E Modules 2 in/8 out $135 ea.

AUDIO CONSOLES & CONTROLLERS

Our new series 35 audio controller introduces a
new concept in audio mixing. Allows separation of
controls from the audio functions. Controls can be
placed in any convenient location in the studio,
while electronics may be mounted anywhere for
easy maintenance & hookup. Remote DC control
for completely unaffected audio.

This versatility gives you a custom designed con-
sole at a standard production model cost.

Features include; 8 channels, mono, dual channel
mono, stereo, dual channel stereo, or combina-
tions; paralleling 2 units for quad, fail safe power
supply & plug in interchangeable cards.

Performance specifications are; 0.3% or less dis-
tortion, 124dbm equivalent noise on low level chan-
nels, approximately 25w power consumption,
—70db crosstalk, balanced bridging/matching in-
puts & response within == 2db 20Hz-20KHz. Series
35 audio controllers start at $1200.

AUTOMATIC TAPE CARTRIDGE AND CASSETTE
LOADERS

So easy to use & accurate that our largest winder
competitor has been using one of these to load
their own carts.

Eliminates guesswork. Set the dials to the length
desired. The exact amount of tape is fed onto the
cart or cassette hub and then shuts off automatical-
ly. Also has exclusive torque control for proper
tape pack on different size hubs, Winds at 30 IPS,

ACL-25/E $185

For More Details Circle (27) on Reply Card
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Winders also come in higher speed models (ACL-
60 series). Same operation as above but winds at
60 IPS. Accepts 14” pancakes.

ACL-60T/E  (tone stop only) $266
ACL-60B/E  (Blank tape loader) $331
ACL-60BT/E (for both prerecorded and

blank tape} $375

STUDIO MONITOR AMPLIFIERS

Exceptional reproduction! Internal muting. =+ 2db
response from 20Hz-40KHz, 25w music power, 20w
RMS into 8 ohms. Hum & noise 65db below rated
outputs.

Distortion iess than 0.25% at less than 20w out,
1% or less at 20w, Works into 4-16ohms. Balanced
bridging inputs, variable bass contour, internal over-
load & short circuit protection.

SMA-50/E Table top (mono) $125
SMA-500/E Rack mount {mono) $142
SMA-1000/E Rack mount (sterec-40w) $196

REMOTE POWER CONTROLLERS {DUAL)

Safe, transient free means of controlling 110V/AC.
Turntables, on the air lights, etc.

PR-2  (toggle switch on/off) $39
PR-2B {momentary contact actuation) $54

Give us a call or write today for further details.
You'll be money and performance ahead.

CALL COLLECT — (916) 392-2100

WRITE — 3516-C LaGrande Boulevard
Sacramento, California 95823

RAMKO RESEARCH
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Fig. 27 Line-time waveform distortion with negative streaking.

ing to (A). (C)
waveform display.

Effect on transmission of

i g
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{A)
Horizontal rate waveform display. (B) Picture monitor display correspond-

lettering. (D) Vertical-rate

Distortion
Terminology
In defining waveform distortions,
certain terminology is becoming
standard, and it is well to review
this terminology here:

Short-time waveform distortion
(SD) involves impairment of small
picture detail in the horizontal
direction. It is seen as blurring or
smearing of a sharp brightness
transition. It may or may not be
accompanied by an overshoot or
ringing to the right (or left) of the
transition. Measurement-of SD may
be accomplished by observing the
leading and/or trailing edge of the
window signal displayed at the
horizontal rate; the display may be
expanded on the scope time base.

Line-time waveform distortion
(LD) concerns a longer time con-
stant than does SD, and results in
impairment of brightness repro-
duction between the sides of a
picture detail. When the detail is
smaller than full picture height, the
streaking is most noticeable to the
right of the detail. Details extend-
ing all the way up and down the
picture may result in streaking
across the full raster horizontally,
Measurement of LD is done across
the top of the window signal viewed

at the horizontal rate, and by the
relationship of the leading and
trailing edges to reference black.

Field-time waveform distortion
(FD) results in impairment of
brightness reproduction from top to
bottom of the picture. Measure-
ment of FD is done across the top
of the window signal viewed at the
vertical rate, and by the relation-
ship of the leading and trailing
edges to reference black.

Relative chroma level (RCL) is a
measure of the faithfulness of
reproduction of the saturation of all
colors in a color picture. High RCL
causes more vivid colors than
intended; low RCL causes colors
more pale than intended. Measure-
ment of RCL is done most readily
with the modulated 20T pulse, or
the modulated 12.5T pulse.

Relative chroma time (RCT) is a
measure of relative chroma and
luminance delay. The result of RCT
errors is misregistration of all colors
with their respective luminance
components. Delayed RCT places
chroma to the right of its luminance
component; advanced RCT places
chroma to the left. Measurement of
RCT is done with the modulated
12.5T or 20T pulse.
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Note that we have defined only
those waveform distortions associ-
ated with linear types of distortion.
Linear distortion is any distortion
independent of the signal ampli-
tude, providing this amplitude is
within the normal operating range
of the equipment. Nonlinear dis-
tortion is a form of distortion which
is amplitude-dependent, within the
normal amplitude (and gain) range
of the equipment.

Note: Linear distortion measure-
ments can be invalid if a significant
amount of nonlinear distortion
exists in the test path. If the test
results vary with a change in
amplitude of any test signal over
the normal operating range, non-
linear distortion is a factor. Non-
linear distortions are covered in the
reference text cited at the beginning
of this article.

Figure 25 illustrates SD, which
may become LD with a slightly
lower rolloff point and more severe
phase shift. The waveform of
Figure 25A indicates, in this ex-
ample, a rolloff of high frequencies
as indicated by the low amplitude
of the pulse relative to the bar, and
by the rounded window corners.
Figure 25B shows the resulting
picture monitor display which, in
this example, is more appropriately
termed ‘‘smearing’’ rather than
“streaking.” Streaking is shown by
Figures 26 and 27.

Note that in Figure 25B, the
pulse (point 1 on the waveform) is
hard to see because of the low
amplitude. The rounded transition
from gray to white (point 2) results
in a leading-edge smear, and the
rounded fall-off toward black (point
3) results white-after-white smear-
ing. A truly “short-time smearing”
would be less severe than this,
affecting only the finer transitions
(higher frequencies) of the picture.
If the duration of the transition is
up to about 3 wus, it is termed
“line-time smearing,”’ as contrasted
with SD, or “short-time smearing.”

One type of LD is shown in
Figure 26. In this example, positive
streaking is indicated preceding the
window (black-after-black) and
following the window (white-after-
white). Figure 26A illustrates the
window signal at the horizontal
rate, and the resulting monitor
presentation is shown in Figure
26B. The reason for the appearance
of Figure 26B is indicated more
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clearly by Figure 26C. Note the
blacker-than-black tilt prior to the
window, and the time duration
required to fall to black at the
trailing edge of the window. In
actual measurement, the 1 us inter-
vals at the leading and trailing
edges are not used, and the same
durations for a and b relative to A

Low Chroma

are used. The window is approxi-
mately *2H in duration, and the
time from the trailing edge of the
window to the leading edge of sync
is about “4H. So one-half of the
window tilt is included in the a
measurement, as indicated on the
drawing.

If the type of distortion is strictly

‘High'Chroma

Fig. 28 RCL only, no phase distortion.

Top of Window Signal

—— -

Aal-

100%

(A) Délayed chroma.

(B) Advanced chroma.

Fig. 29 RCT only, no amplitude distortion.

_Top of Window Signal

e i : v
T — - 1
R AN

Decrease in Amplitude and | ncrease
in Delay at-High Video Frequencies

Increase in Amplitude.and Decrease
in Delay at High Video Frequencies

Fig. 30 RCL and RCT simultaneously.
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linear, dimensions a and b are
equal. If nonlinear distortion is
present, these dimensions may
differ. If reducing the level of the
test signal into the system changes
the relative dimensions of a and b,
nonlinear distortion is present, and
a lower level of test-signal input
should be used to check the actual
linear distortion.

Streaking

Figure 26D shows the vertical-
rate cro display of the same signal.
The white-going setup between the
bottom of the white signal and
blanking serves as an accurate
indicator of the percentage of the
distortion. This defect is the result
of excessive gain at low frequencies
and causes an increase in setup
level, in addition to the streaking
effect from the attendent low-
frequency phase shift. Such dis-
tortion is usually the result of a
defective equalizer on long lines, or
overcompensation with low-fre-
quency-compensation controls or
tilt controls.

Figure 27 illustrates LD resulting
in negative streaking (black-after-
white). Figure 27A is the horizontal
waveform. Figure 27B shows the
typical picture monitor presentation
for this type of impairment. Figure
27C illustrates how this form of LD
impairs the display of lettering. The
vertical-rate display (Figure 27D)
indicates clearly the loss of setup,
which occurs because this type of
phase distortion is the result of
insufficient gain at low frequencies,
up to about the tenth harmonic of
the nominal line-scanning frequency
of 15,750 Hz. It will usually be
found in practice that the loss of
gain occurs below the first few
harmonics, or approximately SO
kHz.

The modulated 12.5T or 20T
pulse is the most convenient method
of displaying RCLand RCT. Figure
28 typifies the display when pure
amplitude distortion exists (no
phase distortion). A change in
amplitude of the 3.58 MHz sub-
carrier results in a cosine-shaped
distortion of the base line, and a
departure from reference peak level
(top of window signal). When the
distortion is linear, dimensions dl
and d2 are equal. If these di-
mensions are unequal, nonlinear
distortion (differential gain) is
present. In this case, linear distor-
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tion normally can be measured by
reducing the test-signal input to
one-half the normal input level, or
about 0.5 Volt peak-to-peak.

Dimension p in Figure 28 repre-
sents the peak-to-peak level of the
3.58 MHz signal. Therefore, (assum-
ing'd1 and d2 are equal), RCL = p.
Thus assuming p is 80 percent,
RCL is 80 percent, or simply 0.8.

Figure 29 typifies RCT without
amplitude distortion. In Figure
29A, the envelope of the 3.58 MHz
subcarrier has a sinusoidal base
line distortion indicating a delay. In
Figure 29B, the sinusoidal base line
distortion indicates an advance.
Although dimension d can be
expressed as a percentage of A, the
scope display does not provide a
very convenient method of specify-
ing the actual group delay in nano-
seconds. The maintenance tech-
nician normally is interested only in
the fact that he has a delayed-
chroma or advanced-chroma prob-
lem, not in the measurement of
actual delay. RCT may be specified
in terms of whether chroma is
delayed or advanced, and the
percentage of d to A.

It is often the case that RCL and
RCT distortion occur simultaneous-
ly. Figure 30 represents typical
displays. The figure is self-explana-
tory if the preceding two figures are
understood.

Envelope-Delay
Adjustment

Adjustment of color precorrection
circuitry can be most conveniently
performed with the sine-squared
pulse. A standard TV demodulator
is required.

1. See Figure 31A. This is a 2T
pulse (most convenient to adjust
low-frequency delay) with no trans-
" mitter compensation. The demodu-
lator sound notch is out, and the
receiver-delay equalizer is out. Ad-
just the low-frequency delay unit to
minimize the anticipatory overshoot
at the leading edge of the pulse
(Figure 31B).

Note: The markings along the
bottom of the graticule are in unit
intervals of T.

2. The waveform in Figure 31C is
the T pulse (twice the frequency
spectrum of the 2T pulse) without
high-frequency phase equalization.
Adjust the high-frequency delay
(variable) and switch the fixed unit
in and out to obtain minimum

April, 1975

amplitudes and best possible distri-
bution of ringing. Figure 31D
illustrates satisfactory phase com-
pensation.

3. Switching the demodulator
aural notch back in will result in
the wavetorm of Figure 31E. Now
switch the receiver-delay equalizer
(fixed) in. Figure 31F shows the
result.

4. Repeat the above procedures
until satisfactory results are ob-
tained. The transmitter should be
properly broadbanded prior to
color-equalization (envelope-delay)
adjustments.

Note: The modulated 12.5T or
20T pulse is a sensitive indicator of
envelope delay.

(A) 2T pulse, no

phase compensation.

(B) 2T pulse with

phase compensation.

(C)Y T pulse without phase

compeniation.

(E) T pulse, demodulator
anral trap in.

(D) T pulse with

phase compensation.

(F) T pulse, receiver
equalizer in.

Fig. 31 Use of sin2 pulse in envelope delay adjustment.
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DISCOVER ~ SUPERIOR
ALL SOLID STATE
AM MODULATION MONITOR

Nazaratly FROM WILKINSON!

AMPUTUCE MODLULATION MICKITOR- TAMM-14

WILKNSON ELECTRONICS ING
MODEL TAMM-1A

FCC Type Approval No. 156%

Wideband 500 KHz to 26.1 MHz

Uses Latest IC Innovations

New as Tommorrow . .. Reliable as Forever

For complete details write:

UL LSDG] v s

ELECTRONICS, INC.

For Mare Details Circle (29) on Reply Card

~ ADD THIS POSITIVE
~ PEAK FLASHER TO
' YOUR MOD MONITOR
AND MEET FCC RULES
~FOR 125% PEAK
MODULATION
INDICATION

WILKINSON PPF-1A

UTILLAIS O]

ELECTRONICS, INC.

1937 MacDADE BOULEVARD
WOODLYN, PA. 19094
TELEPHONE (215) 874-5236 8745237
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Ampro Corporation, Willow Grove, Pennsylvania,
announced the appointment of H. N. Larkin to the
newly created position of Vice President for
Marketing. In further personnel change, Edward N.
Mullin, formerly Director of Engineering, has been
promoted to Vice President for Engineering.

Masakazu Sekine has been appointed video sales
coordinator for TEAC Corporation of America.
TEAC also announced the appointment of Jorge
(George) Montero as sales coordinator for Latin
America.

Telemation, Inc. has announced the appointment
of John Borger as Regional Distributor Sales
Manager for the Midwestern United States...Bern-
hard Jakobs and Donald Patten of Shure Brothers
Inc., have been promoted—Jakobs to Director of De-
velopment and Application Engineering and Patten to
Manager of Engineering Services.

Lynch Circuits Inc. announced the appointment of
William H. Delaney as Vice President....Ronald H.
Means has been appointed a regional manager for
the midwest areca and Gerhard H. Rilling will assume
a similar position in the mid-Atlantic area for Altec
Sound Products Division....Jack Keyes has been ap-
pointed National Sales Manager for Canon Broadcast
Optics. He will work with the Canon Organization in
developing sales of the broadcast zoom lenses....
Charles Link has been named president of Electro
Sound, Inc.

Dolby Laboratories, New York and London has
announced recent moves to adapt organization to
rapidly developing new markets and areas of activity.
Elmar Stetter, formerly Technical Sales Manager,
takes on new position of European Sales Manager.
Joan Allen, Marketing Manager, will take on in-
creased responsibilities in the motion picture in-
dustry. Steve Katz, Applications Engineer, leaves New
York to relocate in Hollywood, where he will con-
centrate on film industry activities.

James M. Lang has been promoted to the position
of midwestern district manager for CEL He was
previously a customer services manager for the mid-
west, southwest, and southeast regions...Cohu, Inc.
announced that Marshall Rice will assume direct
sales responsibilities for the San Diego based
Northern Los Angeles sales area...Niles L. Barlow
has been appointed by RF Communication Division,
Harris Corporation, to the position of Vice President/
General Manager, Standard Products.

George W. Sullivan has been appointed vice
president and general manager of the Transmission
and Switching Systems Division (TSSD) of Collins
Radio Group of Rockwell International Corporation...
Ray E. Becker has been named director of marketing
for Raytheon Service Company, Burlington, Massa-
chusetts....Rank Precision Industries, Inc. has an-

(Continued on page 50)
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Photos of Radio Comerciales S.A., Guadalajara, lal., Mexico

How to get your share
of the Latin American
broadcast market.

Right now, there are close to 6,000 radio and television stations in Spanish-
speaking areas of the world. Competition among stations is keen. To remain
competitive - and keep pace with Latin America’s rapidly growing economy-
their equipment must be kept in top condition. Clearly, a substantial market
exists for all kinds of broadcast equipment and components. New and used.

One publication — RADIO y TELEVISION -— serves this vast purchasing
potential. It provides saturation coverage among buyers and those who
influence purchasing at broadcast facilities throughout Latin America and
Spain. Owners, managers, engineers and technicians at commercial and
educational radio and TV stations, recording studios, electronic eguipment
manufacturers and related businesses.

As the Spanish-language counterpart of Broadcast Engineering, RADIO vy
TELEVISION delivers technically-oriented editorial aimed at helping readers
to select, operate and maintain equipment and components for maximum
signal quality. This unique content provides the precise environment that
induces buyer receptivity. It enables advertisers to “sell the broadcaster
when his mind is on signal guality.”

There’s a lot more to the story. And we’'d be happy to give you more infor-
mation about this unique medium and the dynamic market it serves.

Radio y Television

The technical journal of the Latin American
broadcasting industry,

1014 WYANDOTTE STREET ° KANSAS CITY, MISSOUR! 64105
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Where can you find
aremote controlled

cassette tape
transport for under

51007

For Apphcatlons In:

Micro Processors

Data recording/logging/storage
Programming

Instrumentation

Industrial Controls

Data duplicating
Security/automatic warning systems
Test applications

Audio Visual/Education

Others

SORNPOE LD

—

With Features Of:
4 motor reliability
- Quick head engage
« Completely programmable-Logic
» No tape coasting
- Low power—AC or battery

¥
F
HERSE-
i

PHI-DECK

The Economy Co., lli Division
Oklahoma City, Oklahoma 73125
The Phi-Deck is the first American-macde tape transport with remote

control capabilities and features including standard and nonstan-
dard functions — selling for under $100 in gquantities of one.

The Economy Co., Il Division i
1901 North Walnut

Oklahoma City, Oklahoma 73105 I
(405) 528-8444 Ext. 76

OO0 [ am interested in application no.__ _ I
U Have Representative call

1 Send application notes

Name I
Company Name

Address I
City
Phone Number I

Title

State ) _Zip

Il I N N S D e
For More Details Circle {32) on Reply Card
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(Continued from page 48)

nounced the appointment of Richard E. Putman as
East Coast Sales Representative for the company’s
line of optical products for the television and motion
picture industry...C. D. Beintema has been named to
the newly-created position of manager, display device
engineering, for Conrac video products.

Television Associates, Inc. has appointed Steve
Michelson as Producer/Director of ta2, the com-
pany’s wholly-owned production services subsidiary....
The Board of Directors of the National Association of
FM Broadcasters announced the appointment of
Thomas Schattenfield of the Washington law firm of
Arent, Fox, Kintner, Plotkin & Kahn as General
Counsel for the Association....Herman R. Henken of
Cherry Hill, N.J., has received RCA’s first Design
Advancement Award in recognition of his support of
the corporation’s design goals and objectives.

CATV

Fred M. Samuel has been appointed Marketing
Manager-Broadcast/CATV/CCTV for Calvert Elec-
tronics International Inc., New York, New York....
GBC Closed Circuit TV Corp., New York City, has
announced the appointment of Dar Hyatt as National
Sales Manager.

Elizabeth L. Young, Executive Director of the
Kansas State Public Television Commission has been
newly-elected to the NAEB Board of Directors in a
membership-wide election. Virginia Fex, Director of
Education Programming for the Kentucky Authority
for Educational Television (KET), and Clyde Robin-
son, Chief Engineer at KUOP, Stockton, have been
re-elected to the Board. Robinson has been serving as
vice-chairman of the 16-member board.

The appointment of Harold A. Sheaks as western
regional sales manager and Alexander M. Kizyma as
manager of manufacturing has been announced by
Blonder-Tongue Laboratories....James A. Wand has
been named general manager of Continental Cable-
vision’s operations in Illinois and lowa.

Radio/TV

The Chairman of the Board of the Meilink Steel
Safe Company has announced the appointment of R.
Randolph Hippler as President of General Television
Network, Ferndale, Michigan (Detroit)....Mark
London has been named Chief of Development for
New Jersey Public Broadcasting of Trenton. London
is responsible for the planning and directing of all
activities related to funding, from both the private
and public sector of programs broadcast by the
Authority....Larry G. Alt has been named Assistant
Station Manager of WSJV, Channel 28 television,
Elkhart, Indiana...William J. Knittle, Jr., former
Director of News and Media Services for Loyola
Marymount University in Los Angeles, has joined
Dave Bell Associates in Hollywood as Promotion
Director for Media Five, DBA’s educational film
distribution arm.

BROADCAST ENGINEERING
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hookreview

IC Op-Amp Cookbook, by Walter G. Jung, covers
not only the basic theory of the device in great detail,
but also includes over 250 practical circuit appli-
cations, liberally illustrated and with all discussions
written in an informal, easy-to-read style. The book is
organized into three basic parts: Part I introduces the
IC op-amp and discusses general considerations. Part
II covers practical circuit applications, and Part III
consists of two appendixes of manufacturers’ refer-
ence material.

The book covers the ideal and nonideal op amp,
with detailed analyses of error sources and dynamic
characteristics. The trend-setting early innovations
are described and the circuitry of such general-pur-
pose types as the 709, 101 and 741 are also discussed.
The specialized groups are then introduced and their
general uses. Also covered are general operating pro-
cedures, such as offset nulling, frequency compen-
sation, and protection against abuses and failures.

The book is available from Howard W. Sams &
Co., Inc., Indianapolis, Indiana.

For More Details Circle (62) on Reply Card

Linear IC Principles, Experiments, and Projects, by
Edward M. Noll was written to introduce the princi-
ples of operation of the integrated circuit.

Chapter 1 covers basic semiconductor principles:
basic IC structures, the pn junction, the bipolor
transistor, transistor fabrication, the field-effect
transistor (FET), and more are discussed.

The succeeding chapters explain integrated-circuit
structures, basic circuits, operational amplifiers,
multipurpose and special IC’s and special IC systems.
Included is a broad coverage of how linear IC’s are
used in commercial, industrial, and test equipment.
Home entertainment audio, AM, FM, and television
applications are also stressed. Ham radio and short
wave enthusiasts will find the projects in the last two
chapters good examples of the many opportunities for
the use of IC’s in the two-way radio field.

Linear IC Principles, Experiments, And Projects is
available from Howard W. Sams & Co., Inc.,
Indianapolis, Indiana.

For More Details Circle (63) on Reply Card

LED Circuits & Projects, by Forrest M. Mims, III,
contains a brief introduction to the theory of LEDs
and then progresses to cover circuits and their
applications. Installing LEDs, operating hints, LED
detector circuits, multiple-color LEDs and much
more are discussed.

Source/sensor pairs, indicator and displays, com-
munication systems, intrusion alarms and ranging
systems are some of the circuits covered in other
chapters.

The book is available from Howard W. Sams &
Co., Inc., Indianapolis, Indiana.

For Mare Details Circle (64) on Reply Card
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Cootie

Model 712
Master Clock
and

Time Distribution
Systems

REMOTE
HEADOLTS

MODEL T125;

G ] EIE)

UB o5
IMPULSE
CLOCKS

2 HRE 13V
ALTEANATING

[ PULSES

712 MASTER
CLOCK DRIVER

HRS  MIN  SEC

DIGITAL DATA

60 Hz2
SINE YWAVE DIGITALDATA

SYMEHRONDUES —‘

CLOCH
MCVEMENTS

SENER
ARIFL .

MODEL 733 B
NUMERIGAL CHARAGTER EVENT TIMER
£ ATOH

MODEL 40

3 L 25
o

REAL TIME SUPERIMPGIED ON TV MONITORS

Timing excellence for the small station — only
$1250,.

High intensity 12 or 24 hour digital readout.

Accuracy of 1 second per month from internal
time base. Also accepts external reference.

Includes double count and fractional second
controls. :

Auto switching to DC battery power if AC
is lost.

Master operates remote digital readouts,
synchronous movements, and impulse
clocks.

Digital data output controls Cooke Event
Timers, Numerical Character Generators and
other equipment.

Cootie Engineening @amﬁm |

Division of Dynatech Laharatarias, Inc.

900 Slaters Lane ® Alexandria, Va. 22314 @ 703/548-3889
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UNIVERSAL

Canon IOX ZOOM

1Va-Inch Plumbicon® Color Camera Zoom

P 10X20

20mm to 200mm; £/2.2

e 10X Zoom Range

e High Efficiency Coatings

e Excellent Technical Quality

e Small Size

e Lightweight

e Fast Change Range Extenders

e Operational Back Focus

e “Macro Focus” Operation

¢ Includes Range Extenders &
Shipping Case

Canon

BROADCAST OPTICS

CANON U.S.A., INC., 10 NEVADA DRIVE, LAKE SUCCESS, N.Y. 11040
®N.V. Philips of Holland (516) 488-6700
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YOU ASKED FOR IT

(cause,brother,you need it!)
The Amazing Universal

AUTOWINDER "~ R- 2

+Save Time-Save Money

*Reduce video tapewear
*Use unskilled operators

#Clean tape during
forward or re-wind

*Eliminate headwheel &
stationary-headwear

2" QUAD OR HELICAL
AMPEX/IVC 1" FORMAT
= Spool-off short preset SONY 1" EORMAT

lengths, precisely, from EIAJREELS

bulk-rolls, in either direction. Stops automatically.

GET YOUR JUST-PLAYED/RECORDED TAPE
OFF THE VTR AND REWIND ON THE R-2!

Ultra Audio Producets

P.O. Box 921 - Beverly Hills - California 90213 U.S.A.
Telephone (213) 849-1433

For More Details Circle (35) on Reply Card

wwWw americanradiohistorv com

WEW PRODUGTS

Portable Stereo Mixing
System

Portable Stereo Mixing System
from Richmond Sound Design Ltd., is
based on an 8 input mainframe and
expandable at any time without
recalibration.

A portable version of their studio
consoles, it features foldback and echo
send channels; echo return; illumi-
nated VU meters; and a separate
monitoring system with CUE buttons,
capable of driving headphones or
stereo power amplifier.

Each input channel includes XLR
type input; 5 position input attenua-
tor; pre-EQ foldback level; 3 fre-
quency EQ; echo send level; pan pot;
sealed straight line fader; and moni-
tor CUE button.

An internal regulated power supply
allows operation directly from the
power line. The chassis is constructed
of l4ga. steel for absolute rigidity,
with all labelling permanently etched
on an attractive anodized aluminum
skin; end pieces are of genuine
oil-finished hardwood. Active circuitry
employs highest grade components
and plug-in type integrated circuits
exclusively for all amplification funec-
tions.

The 8 input Master Chassis is 24"
wide, 13" deep, and 4” high and is
priced at $1,600; a 4 input extender
chassis is $600; immediate delivery
from stock.

For More Details Circle (65) on Reply Card

Video Tape Cleaner

NOVA Corporation has introduced
an inexpensive approach to video tape
cleaning, using what the company
calls the NOVA block.

This device is installed on the video
tape recorder, and will work on
two-inch, one-inch, three-quarter U-
matic, half-inch, or one-quarter-inch
size formats. The NOVA block does
its cleaning job in the normal play
mode or the shuttle mode of opera-
tion. The company says the device
gives a gentle surface treatment that
will not aggrevate edge damage.

For More Details Circle (66) on Reply Card

In-line
Soft Keyer
Technicolor has announced a com-

pletely new in-line soft Chroma-Keyer
for use with VTR’s and off-the-air
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signals. This device combines the
functions of Technicolor's well known
Chromatech with a decoder. There-
fore, the wuser can still reproduce
shadows, look through glass or
smoke, and retain all of the benefits
of having a linear Chroma-Keyer.

System timing problems are virtu-
ally eliminated with this NTSC keyer,
which like the original Chromatech,
contains its own linear mixer.

The new unit accepts 2 composite
or non-composite NTSC signals, and
provides a combined composite or
non-composite output.

A remote control panel which can
be used to operate the unit up to 500-
feet away is {urnished with the unit.

For More Details Circie (67) on Reply Card

TV Film
Color Corrector

A new Rank Cintel Automatic Color
Correction unit for rectifying color
errors in film reproduced by telecine
techniques has been introduced to the
American market by Rank Precision
Industries, Inc.

A red-green-blue processing sys-
tem, the Rank color corrector auto-
matically makes continuous frame-by-
frame corrections of lift, color balance
and gain errors to the output signal of
color telecine equipment.

According to Rank, color errors
common to most films become exag-
gerated when used with telecine
equipment. Resulting from unequal
color layer densities in the film, such
errors may also be due to mistracking
between dye layers during processing
as well as to inadequate exposure
control during initial production.
Films not originally intended for TV
may have been processed for projec-
tion from light sources having a color
temperature different from that used
in telecine apparatus. This can cause
an apparently consistent bias through-
out the film.

With the Rank equipment, automa-
tic and continuous correction is
achieved, and local or remote control
is possible.

For More Details Circle (68) on Reply Card

Portable
Video Relay

The Farinon Electric FV portable
microwave-for-video series is a family
of turnable, all-solid-state, dual-con-
version heterodyne systems for point-
to-point video and subcarrier trans-
mission in remote pickups, closed
circuit TV networks, and other tem-
porary transmission situations.

The FV series is designed for

(Continued on page 55)
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The
Mod One
IsThe
KFlexible
One

Start With The Console Format You Need Now, Expand Later,

Modular design lets you select a wide range of input modules and plug-in
amplifier cards as you grow. 10 mixing positions with up to 30 inputs.
Modern vertical faders; silent operating switches,; state-of-the-art circuitry.

Custom features and cptions with off-the-shelf availability. Monaural, stereo,
or guad. Meets all FCC - AM and M standards. UREI guality, of course.

Available through your UREI dealer.

L% %
[ “Insteumental in- Audio’

11922 Valerio Street, No. Hollywood, California 91605 (213) 764-1500

Exclusive export agent: Gotham Export Corporation, New York
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Sports Remote
(Continued from page 30)

This is especially helpful if you get
behind and find yourself working
right up to air time with the set-up.

By all means carry at least a
basic set of tools to every remote.
An absolute minimum is a screw-
driver, long-nose pliers, and a wire
cutter. The new cordless soldering
irons make that tool worth adding
to your remote package, too. Even
with proper care of the equipment
before and after remotes, you can
never guarantee how much bounc-
ing around the remote package will
receive and what kind of emergency
maintenance will be needed. It’s
better to be prepared than to try to
explain later why you weren’t.

If your station is to be the anchor
station for a network feed of a
sports remote, the responsibility of
your station’s perfermance has in-
creased by the number of stations
in the network. This means ac-
curate and detailed formating of
start times, cutaway cues, ID cues,
spot cues from the remote, how to

handle local sale spots (as opposed
to network sale spots), what, exact-
ly, to do for rainouts, rain delays,
weather or news bulletins (i.e., do
they just affect your station or the
area covered by the whole net-
work?), or how to react to other
emergencies such as service inter-
ruption of the remote feed. Tech-
nically, the network stations can
receive their program feeds from
any of the links previously men-
tioned.

Summary

This article was written with the
intention of providing a broad,
basic knowledge of what is involved
in audio remotes, emphasizing
radio sports. Since radio does not
provide a visual image to comple-
ment the audio, the radio sports
remote broadcast must convey the
sports information as well as a
feeling of the excitement of the
sporting event. Each of the three
major areas of concern in a sports
remote—the remote site, the link,
and the studio facilities—must have
been planned and checked thorough-
ly prior to the time of the remote to

HI-PERFORMANCE
SHROUDOME
ANTENNA
by Mark

U.S. Patent #3,351,947

®Scully

FLUTTER BAR
RECONDITIONING

reduce operational problems at the
time of the remote. Since every
remote can be considered some-
thing special and a little bit out of
the ordinary to the normal broad-
cast format, special care must be
given to the smooth operation of
the remote so as not to compromise
your station’s broadcast integrity.

References
'Shifrin, Arthur. “Rx for 78s—
Tape Them.” Audio, 58:4 (April,

1974), pp. 22-42.

‘Burroughs, Lou. Microphones:
Design and Application, Plainview,
New York, Sagamore Publishing
Company, Inc., 1974. (Chapter 9,
“Microphones FElectrically Out of
Phase,” pp. 99-108).

*The TACT unit was introduced by
the Wisconsin Telephone Company
in July, 1971. Should your local
telephone company not have these
units available, inquiry can be
made of their availability to the
Wisconsin Telephone Company;
722 North Broadway; Milwaukee,
Wisconsin 53202.

STEREO

FOR OLDER MODELS:
POLE PIECES
CAPS W/GUIDES
REPLACEMENT HEADS

NON-POPPING GATE
SPRING MODIFICATION

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS,

SEND US YOUR ASSEMBLY. We will ultrasonically
clean everything — install new heads if yours cannot
be relapped — replace any worn or missing minor hard-
ware — adjust — test — ship back PRE-PAID your
assembly (not some other).

36 HOUR SERVICE — LOANERS AVAILABLE

INSTALL YOURSELF. Buy MMI heads with com-
plete written and pictorial instructions.

IvinneAPoLIS | Mﬁf

Bi25 PLEASANT AVE SO

5.9-13.2 GHz * Lower Installation Costs

Save field assembly time with Mark’s fully integrated
“Shroudome"” antenna. Patented “Shroudome’ features
RF shielding internally attached to special combina-
tion shroudome and radome. Installation time same as
standard radome.

Performance equal to, or exceeds, all require-
ments specified in Class “A” of FCC Docket 18920.
Heated positive de-icing shroudomes, and Ultra
Hi-Performance antennas also available.

ANIXTER-MARK :isc it

Skokie, Ill. 60076
Originators of the grid antenna.

MAGNETICS,INC.ff

MINNEAPOLIS, MINN 55420

(612) 884-7393
{312) 675-1500
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F The unit converts rotary control to

smooth linear motion with an in-
genious Spiralinear actuator. Slidex
uses sealed elements, and is impervi-
ous to the dirt and moisture which

L *

DlreCtIOI\al can plague ordinary controls. There
are no contacts to clean, and the unit
Antenna is virtually maintenance-free. Quiet,

dependable performance is assured.
M ‘t b Slidex attenuators are available in
Onl Orlng Audio Designs’ studio consoles as
plug-in modules, or can be ordered as

L [ *
Slmpllfled separate components. They provide a
direct replacement for many other
conventional slide units, often at

lower cost than the originals.

k For More Details Circle (70) on Reply Card

Jack Hansen, WFMD, Frederick, Md.

With the Model AM-19D (210) Digital Antenna Monitor, Tape/Phone
accuracy is assured and operating cost savings are realized. Now A ifi

) . mplifiers

antenna phase angle and loop current ratio readings can be taken by . .
lesser grade operators. The easy-to-read numeric readout provides Two new Impac Amplifiers for tape
exact readings and eliminates interpretation errors common with and phone applications are now avail-
conventional meters. Resolution is 0.1° for phase angle and 0.1% for able from Modular Audio Products, a
current ratio. unit of Modular Devices, Inc., Bo-

Contact us now on this and other FCC type approved Anten- hemia, New York.
na Monitors. The two new PC card amplifiers

are the Models AT-27 and AP-27.

Both are special purpose, low noise
equalized preamplifiers designed for
conventional magnetic tape heads or

Io’mmc lvsmumn/rs

032 PHILADELPHIA AVE. Model AT-27 provides the standard
SILVER SPRING, MARYLAND 20910 (301) 589-3125

For More Details Circle (39) on Reply Card

CUPRONIET [ Aecwate |

(Continued from page 53) Fleld Strength

broadcasters, CATV, ETC, common Measurements
carriers and industry, with a specific

system for each band from 1.99 to Ca.n Be
13.25 GHz. Each system may be dial-

tuned across the appropriate band Easy
without preselecting filters. Features
include direct frequency generation,
4 .002 percent frequency stability, 60

With the Model FIM-21, electromagnetic
field strengths can be measured to within

dB signal-to-hum ratio, 70 dB signal- 2% across the entire 535 to 1605 KHz
to-noise ratio, 5-Watt output In the 2 AM band. And to intensity levels as low
GHz band, and 1-Watt output in the 7 as 10 UV/m. Its integral shielded antenna
to 13 GHz bands. in the cover, front panel speaker, large

For More Details Circle (69) on Reply Card illuminated mirrored meter, and ganged

1 oscillator/receiver tuning, make it easy
to operate in the field. An optional

Linear Attenuator telescoping stand adds convenience. It's

also a versatile instrument — use it as a
For .Consolgs tuned voltmeter for RF bridge measure-
A unique, noise-free linear attenua- ments.

tor, has been developed by Audio
Designs and Manufacturing, Inc.,
Roseville, Michigan, as another con-
tribution toward audio problem
solving.

The device, called Slidex, provides

ith the freed f
e e tonanes of a quality I TOMAC lvs TRUMENTS

Contact us now for complete details on
i our line of field strength meters.

rotary control, combi.ned wi’Fh the 932 PHILADELPHIA AVE

high visibility of 2 linear slide al SILVER SPRING, MARYLAND 20910 (301) 589-3125
For More Details Circle (40) on Reply Card
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Listen to
theSound
of Dependability

STL test tapes maintain a reputation as the most dependable
and accurate tapes you can buy because of the: consistently
high standards produced on the finest precision equipment.

In addition, they are available in more sizes than that
offered by any other manufacturer in the world.

Listen to the sound of dependability . . . and accuracy. Order
STL test tapes and find out where your system really is.

All-audio widths from 150 mil. to 2-inch. Prompt delivery
insures freshness.

For the distributor in your area— Call or write:

TABER Manufacturing & Engineering Company

2081 Edison Ave. * §an Leandro, €a. 94577 * (415) 635-3831

Tennessee distributors: Audit-r';iﬁi_n:@'., Inc., Studio Supply Company

For More Details Circie (41) on Reply Card

 FAST FRAMEACCURATE
EDITING NOW POSSIBLE

without expensive equipment...

only $3100 for the new
Beta Edit Timing Control

® No modifications required on the transport
modules or control circuit of the VTR with
the Beta Edit Timing Control. '

® News programs, sportscasts and local
commercials can be produced quickly,
accurately and much more economically
than with expensive systems.

Model 601

® ... and Time/Code readers
are not needed.

Available in 2 configurations.

Model 602

For full information, write or call.

New York 11735 e (516) 293-4

Kﬁm TECHNOLOGY, INC. 94 Verdi Street, Farmingdale /
313

For More Details Circle (59) on Reply Card
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WEW PRODUCTS

(Continued)

NAB tape reproduce head equaliza-
tion for tape machine speeds of 3-3/4,
7-1/2, 15 and 30 ips by adjustment of
its low high frequency trimmer con-
trols. An adjustable gain trimmer
control sets the desired operating
level.

The Model AP-27 provides the
standard RIAA phono reproduce
equalization. High frequency and gain
adjustment trimmers compensate for
losses due to stylus wear and to set
the desired operating level.

The MAP Model 1731A audio
operational amplifier is utilized as the
active element in the AT-27 and
AP-27 and provides the circuitry with
an equivalent input noise of -125dBm,
low distortion, short circuit protection
and high reliability. Delivery is stock
to 30 days.

For More Details Circle (71) on Reply Card

U-Matic Videocassette

Sony Corporation of America has
introduced a dual standard U-Matic
Videocassette Player and a Trinitron
Monitor that are giving companies in
the United States a complete trans-
Atlantic eommunication system with
their Kuropean offices or affiliates
while reducing expenses.

The combined units, with a price of
$2,800, are the dual standard (NTSC
and PAL) U-Matic Videocassette
Player, Model VP-1210S, and the
Trinitron Monitor, Model PVM-1810E.

While serving the business commu-
nity, the player-monitor combination
also will benefit the educational
market, a Sony spokesman said.
Video tape programs can now be ex-
changed between universities in the
Unites States and FEurope, with
immediate viewing on either side of
the Atlantic. Users of the units will
eliminate the cost of a standards
conversion.

For More Details Circle (72) on Reply Card

Mini-TV
Transmitter

A new data and specification sheet
on the TT-210V (MTV) Television
Transmitter is available from Acro-
dyne Industries, Inc. The unit was
specifically designed for use in the
Alaskan mini-TV program and oper-
ates under special waivers granted by
the FCC. The two-color data sheet
includes information on the new unit’s
features, a photograph of the unit,
warranty and complete specifications.

For More Details Circle (73) on Reply Card
(Continued on page 60)
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allon.. Station

Inthe dog house

WPRC recently replaced the AM
station’s antiquated antenna tuning
unit components, which were part
of its initial installation back in the
late 40’s. We went from 250 Watts
AM daytime to 1 kW AM daytime
and 3 kW at our FM station.

I wish to cover two areas with
helptul hints from a pro, not me, in
replacing such a unit and the
advantages of a shunt fed antenna
system for nondirectional stations.
Credit for most of the knowledge
exchanged here must be given to
Fred Hannel of the Midwest Engi-
neering Association.

First of the advantages of a shunt
fed system is all of the money
which you save compared to the
isolated tower, fed from the bottom.
Again, this is advised only for

nondirectional stations. To list
some of the savings: (1) you don’t
pay for a base insulator and associ-
ated equipment, plus more concrete
to get it up in the air; (2) the FM

station feed line is simply run up
the tower, no iso-coupler required;
(3) additional savings come in when
you do the same with power for
lighting and antenna heaters for the
FM, at about $1400 minimum for
small towers. Fewer problems in the
future from lightning damage be-
cause of the grounded base is
something else to consider. A
further check was made on this
type of system with Collins Radio
and Ron Nelson, sales manager of
Utility Tower and they could offer
no objections from their experience.

One characteristic of the system
is the slightly directional pattern
caused by the slant feed wire.
However, Fred Hannel commented
that he has observed that many
nearby metal buildings have had as
much effect on the pattern. In every
respect that I’ve been able to deter-
mine, this type of system is most
superior to that in standard use
today, at least from the consumer

100,000 V.
per ft.

withstand
plus the
strength
of steel

PHILLYSTRAN"

V)

4 Phillystran, the proven

impregnated aramid fiber, will
change your thinking about
antenna guys.

Excellent weathering resist-
ance, creep rate less than
0.1% per year. Flexibility
equal to synthetic cables —
excellent dynamic properties.
Phillystran cable of the same
diameter and break strength is
1/5 the weight of steel cable.
Terminations — no problem.
Phillystran is now being used
successfully with potted and
mechanical end fittings.

AVAILABLE FROM STOCK:
diameters from 5/64 to 9/16
inches in most commonly used
steel cable constructions.
Custom cables including elec-
tromechanical on request.

PROMPT RESPONSE TO
REQUESTS FOR
ENGINEERING DATA.

_hiladelphia
[Pesins

PHILADELPHIA RESINS CORPORATION
20 Commerce Drive, Montgomeryville, Pa. 18936
Phone: (215) 855-8450 « Telex: 846-342
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ith the rusged |
rellubllltq of

The makers of prem:um quallty
" tape cartridge equipment in the
" reel-to-reel market? It had to hap-

- pen! The result is what you, Mr.
" Broadcaster, have been looking-

_ for. All the features you demand
- plus-a few innovative optionals of
“our own. And-all with'the rugged
- reliability. inherent in:'the. Interna-

~tional Tapetronics’ name. Check
_out these plusses in your own

studios.  We offer a 30 day guar-

" antee of satisfaction plus a one .

- year warranty. Just call collect
and say you want to try the ‘850"
o serles We'll do the rest.

Phone 309-828-1 381

viewpoint.

In The Dog House

Fortunately, it was a very nice
evening and didn’t rain, as had
been promised. Starting at nine
PM, and noting at eleven that the
clouds are darker, along with a few
degrees increase can put the fear
into you. With about five hours of
work, we ended up with a product
which we looked upon with con-
fidence. In the past, lightning, even
with a grounded tower had been an
occasional problem. This is attri-
buted mainly to the air dielectric
loading capacitor which had arced
together a few times at the edges.
This led to me appearing at the
scene during a storm, which isn’t

safe, dry, or fun.
Speaking of safe, Fred mentioned

that the field created by a heavy hit
on the tower can cook you if you
happen to be nearby. And my
experience with RF burns shows
that they take a year or so to heal,
if they aren’t serious.

That old variable in the tuning
unit had done a lot of varying on
its own, with changes in humidity
and temperature. Thus, the output
power levels would vary. A fixed,
high voltage, sealed capacitor was
installed with a series coil for
tuning. Since the coil doesn’t arc
over or change its inductance with
the weather, we have a much more
stable system.

You can see the wide straps,
instead of #12 wire between the
former components. Skin effect at
these frequencies is sufficient to
make this a good practice. The
insulators are more than strong and
long enough for this work; but, as I
said, it gives you a secure feeling.
Looking at the meter switch, the
handle is extended to the outside of
the box and deletes the need for
opening it up to take a reading.
Our door has standard rubber
sealing for water-proofing and the
window is plastic. It does fog up a

with a minimum
investment

Sintronic Line Surge Protectors
“insure’ your equipment against
damage from excessive line
surges caused by lightning and
inductive discharges.

The varistors operate instanta-
neously and require no pulse
compensation. When Sintronic
Line Surge Protectors are in-
stalled across the power line their
resistance decreases at a log
scale as the voltage on the line
increases, thus presenting a very
low resistance to a surge.

Sintronic Line Surge Protectors
may be placed at the power line
entrance, protecting all equip-
ment at the site, or they may also
be installed between the plate
contactor and the transformer, in
a transmitter. In this application
they will protect the high voltage
rectifiers from surges, will absorb
the magnetic discharge of the
plate transformer when the cir-
cuit is opened and will prevent
arcing at the plate contactor or
circuit breaker.

ORDER TODAY!

bit, but not bad enough to hide the
meter. Fred made one other com-
ment which I thought most useful.
Even though you have that huge
ground for the AM, there are times
during the dry seasons when a
grounding rod at the tuning unit
would get rid of that charge a lot
faster and safer.
C. Dave Copeland
WPRC
Lincoln, Ill.

SLP-1A single phase 220V $175.00
SLP-2A single phase 110-220V...$275.00
SLP-3A three phase 220V $410.00
SLP-3B three phase 440V $475,00

—YTaligelalle

CORPORATION

705 Haverferd Ave., Bryn Mawr, Pa. 19010
(215) 525-3700

Administrative & Export Offices:
One World Trade Center, Suite 2365,N.Y.,N.Y. 10048
(212) 432-1400
Sales Representative Inquiries Invited

. INTERNATIONAL
“TAPETRONICS CORPORATION

- 2425 South Main Street Bloomington, lllinois 61701

Marketed exclusively in. Canada by
McCurdy Radio Industries Ltd., Toronto
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Substitute for
Freon 116

Engineers using high power tele-
vision equipment, making use of
Freon 116, should take note of the
fact that this gas is no longer
available from Dupont.

A suitable substitute is Freon
115, which has slightly greater
dielectric strength, but has a boil-
ing point of only -10°F. Preliminary
investigations have shown it may be
possible to slightly dilute the gas
with nitrogen and lower the boiling
point. However, we have found no
adverse effects as the transmission
line center conductor normally
operates in the neighborhood of

180°F at our installation, which
precludes any problems.

The transmitter operators have
been advised on extremely cold
mornings to commence operation at
half power (we normally operate for
one-half hour with test pattern) and
slowly increase power to the line, to
enable the liquid to boil off.

Further information on the Freon
family of gases can be obtained
from Dupont.

Edwin T. Carl
WSNL-TV

Your Comments and
Ideas Are Welcome
At Broadcast Engineering

TV cameramen unite!

Fade up and cue.....

Hello from the membership and
staff of ASTVC! Thanks to Broad-
cast Engineering, and with the
encouragement and guidance pro-
vided by Editorial Director Ron
Merrell, we'll be providing coverage
of the activities of The American
Society of TV Cameramen in this
column.

The American Society of TV
Cameramen is priviliged to be able
to share space with our cousins in
the SBE and hope to touch upon
areas of mutual interest. From time
to time, we hope to be able to
publish news regarding our British
friends in the Guild of Television
Cameramen with whom we are cor-
responding relative to a possible
affiliation. Any other industry news
relating to our profession will also
be covered in this column.

There has been an unusually
large volume of mail to our Radio
City box, due to the February issue
of Broadcast Engineering. The
article on us and the British Guild
evoked quite a response. In most
cases, the writer requested informa-
tion on membership application
and the possibilities of local chapter
tormation. In other letters there
were questions regarding the aims
of ASTVC. In regard to that, and
while not presenting at this time an
all-inclusive list of our goals, let us
print, here-and-now, and extract
from our Articles of Incorporation:

April, 1975

The Society was organized (in

part) to ‘‘...bring together, on

a fraternal basis members of

the industry with similar

occupational interests and ex-
periences.” And further “..
dedicated to endeavor to pro-
mote...the standards of profes-
sionalism within this segment
of the TV industry.”....

More on that in later issues.....

Also, in future issues we shall
cover such things’ as the TV
cameraman’s role in ‘‘Electronic
Journalism™, technological innova-
tions and their impact, EMMY
winners in our ASTVC, Miss TV
Centerfold of 1975, and Associate
membership (for other than cam-
eramen).

Keep tuned and keep your letters
coming to: ASTVC, Box 1189,
Radio City Station, New York, N.Y.
10019.

Fade to black.....

Editor’'s Note: While Broadcast
FEngineering essentially is a techni-
cal journal, we long ago sought to
fill an even greater need: offering a
station journal. The crossroads of
this magazine have brought better
than 30,000 people together in this
country as well as thousands in well
over 100 countries.

The appearance of the ASTVC in
these pages should bring a new
dimension to the magazine and a
new input that will keep us all
better informed.

wwWw americanradiohistorv com

100 SERIES
- MONO CONSOLES

e 5 or B mixers

e ldentical program and audition
channels, transformer outputs

e Cart (high) and mike (low) level
| inputs switch selectable

@ Quiet FET andln swmhmg Z

e Maonitor, phone and cue amps
staudard

e Muting on any mixer ch‘annel'

® Usable in remote contrul
applications
FULL LINE INCLUDING 12
OTHER MODELS AVAILABLE
CALL OR WRITE !
BRGADBAST ELEETFIUI\I!!‘,S
l = $810 Brookville Road
- Silver Spring, Marylsnd 20810
Phnm 301-538—4333 J

AR
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MARTI sels
PROGRAM LINES*

PARADES * SPORTS
RECORD HOPS * NEWS
o . COMMUNITY
§  EVENTS
SUPPER CLUBS
| RESTAURANTS
o RELIGIOUS
SPECIAL EVENTS * OPEN
HOUSES ® SALES ® WATER
CARNIVALS ® FAIRS

RPU
Transmitter

RADIO
REMOTE PICKUP

150 - 450 MHZ

FEATURES: ® All Solid-State ® Direct FM Modu-
lator ® Broadcast Quality — Continuous Duty
® Four Audio Mixing Channels ® Plug-in Modu-
lar Construction ® LF. Crystal Filter ® Taut
Band Meters

COMPLETE LINE OF ACCESSORIES AVAILABLE
INCLUDING 1 WATT WALKIE-TALKIE

*Call Sonny West at KDMS, El Dorado, Arkan-
sas, and get his MARTI success story.

MART' gfectronic:j. jnc.

Box 661 * 1501 N. Main ® Cleburne, TX 76031
{817) 645-9163 '
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LITT

A complete
color film
processing lab
now for less than

510000!

Little Max, world’s most efficient
cornplete color film processor, fits
any 7'x 10’ space; gives proven
results in quality improvement, time
and money savings. With vent
hoods, a replenishment system,
mix and transfer tanks and water
blender included, Little Max is the
ideal solution to your color
processing laboratory requirements.

For complete information
on Little Max, write or call us today.

Houston Fearless®

PROCESSORS

Technology Incorporated

11801 W. Qlympic Blvd., Los Angeles, CA 90064
(213) 479-3941 - TWX 910-342-6899
In Canada: Braun Electric Ltd., Ontarlo
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(Continued from page 15)

Chapter 15: New York City,
N.Y.

Chairman: John M. Lyons
Woodside, N.Y. 11377

The February meeting of New
York's Chapter 15 was scheduled for
the 13th at 7:30 pm, with dinner pre-
ceding, in the WQXR Presentation
Theater on West 43rd Street. Speakers
were Irv Joel, from LaSalie Audio,
and Howie Lieberman, Audio Con-
cepts. Their subject was "“The Re-
corder As A System”, including live
demonstrations of the system, with
transport, tape heads, the magnetic
tape and the electronics. Problems
discussed on the system were wow
and flutter, dynamic range, frequency
response, phase error and distortion.
No word yet on the scheduling of a
meeting in March.

Chapter 16: Seattle, Wash.
Chairman: Harry Lewis
Seattle, Wash. 98125

The Seattle Chapter met on the
15th of January at the Norselander
Restaurant in Seattle for a luncheon
meeting. Those scheduled to give a
presentation were two representa-
tives from the John Fluke Company;
demonstrations included their digital
volt-meters and frequency synthesiz-
ers.

Chapter 26: Chicago, Ill.
Society of Broadcast Engineers
Chicago, Ill. 60601

Sonie Services was the host for
Chapter 26’s January meeting, held at
Streeterville Recording Studios. Pres-
ton Wakeland of Streeterville Record-
ing headed up a discussion and
demonstration of some newer tech-
niques in the audio handling of disc
and tape recording.

Chapter 26’s meeting in February
included a demonstration of the CDL
TEC 102 Time Code/Computer VTR
Editing System.

A reminder to any members of this
chapter who haven't yet, to pay
annual dues and to vote in the
election for national officers as soon
as possible,

Chapter 28: Milwaukee, Wis.
Chairman: Bob Truscott
Milwaukee, Wis. 53209
Milwaukee’s Chapter 28 met in
January in the WTMJ Auditorium;
featured speaker was Morris Hornik

of the Heath Company, to discuss and

demonstrate some of the company's
basic test equipment, as well as to

www americanradiohistorv com

200 SERIES
STEREO CONSOLES

© Quiet FET audio switching for |
both program and audition

® |dentical program and audition
channels when operating in
stereo or mono modes

¢ Input levels switchable high or

low level

e Very clear labeling for input/
output connections
FULL LINE INCLUDING 12

OTHER MODELS AVAILABLE
CALL OR WRITE

| N BROADCAST ELECTRONICS

810 Bronkville Roed
Silver Spring, Meryland 20910
- I‘huu '.'ill‘l 5884883
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Digital Tape Timer

*Fits ALL

2" machines
*Optional remote
display
*Power Supply
included
eField proven for
more than 2 years
*The ORIGINAL exact-
replacement timer;
installs with one
nut
«THE SAME

LOW PRICE

$595.

OTHER VAMCO PRODUCTS

- o Chroma key input switchers

$595

o Composite chroma key kit  $395

+ Digital program Clock/Timers

$195

» Routing switchers
e 1.in 12 out Video DA
e 1in 20 out Audio DA
o Color Monitors/Receivers °

leadership through creativity in design

VAMCO
ENGINEERING

Box 7512

Tulsa, Oklahoma 74105
{918) 252-4142, 747-0421
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demonstrate Heathkit's new “digital”
equipment.

February’s meeting had two guest
speakers, Jack Conrath from Fairchild
Semiconductor, and Norm Geisen-
heimer from Semiconductor Special-
ists. Both spoke on the topic of “New
Integrated Circuits And Their Appli-
cations”.

Chapter 32: Tucson, Ariz.
Chairman: H.J. “Bart” Paine
Tucson, Ariz. 85717

Chapter 32 was another chapter to
hear a discussion on a sideband
analyzer, this one (Model 3706) made
by Telemet, with the presentation
given by Richard M. Lawrence of that
company.

A new member to the Tucson
chapter, Bill Ward of Videomon, was
responsible for heading up the Febru-
ary meeting, which included a slide
talk on manufacturing video and audio
tape, plus bigh-speed video tape dup-
lication, presented by Arden Thomp-
son of 3-M Technical Services.

The meeting in March was sched-
uled for the 12th of that month, with
no details available at this time.

Chapter 35: Louisville, Ky.
Chairman: Paul Kelly
Louisville, Ky. 40206

January’'s meeting of the Louisville
chapter saw the election of new
officers. New Chairman is Paul Kelly;
Vice-Chairman is Robert Klien; Secre-
tary-Treasurer, Gilbert Lochner. The
rest of the program included a tour of
the WHAS AM-FM-TV studios in
Louisville. February’s meeting was
scheduled for the 18th at the KET
Studios in Lexington, with no further
details available.

The beginning of 1975 saw the
forming of two new chapters on
either side of the continent: one in
San Diego, and another in Alexandria,
Virginia/Washington, D.C.

San Diego Chapter
San Diego, Calif. 92111

San Diego's first meeting was held
on the 22nd of January at KGT-TV.
First order of business was to appoint
officers; Chairman-Elect is Bob Boulio
of the Video Equipment Corporation,
and Secretary/Treasurer is Bill Mont-
gomery of Tektronix.

Thirty eight visitors and members
attended the meeting; the guest
speaker was Joe Gayer, Western
Regional Manager for Tektronix, who
presented the new video waveform
monitoring qualities of the 1480 solid
state waveform monitor.

The meeting in February was
scheduled for the 8th, with a presen-

April, 1975

tation by Don King of CETEC, Inc.,
on the concepts of professional audio
recording.

Alexandria, Va./Washington,
D.C. Chapter

Acting Head: Charles F. Riley
Alexandria, Va. 22314

Alexandria/Washington's  first
meeting was on January 15th; their
time was spent discussing the chapter
itself, what its goals are, and what
has to be done for its formal recogni-

tion by the SBE. At this time, we
have no names of appointed officers;
however, credit for the organization
of these local meetings goes to
Charles Riley, of Tele-Color Produe-
tions. Local engineers and other
interested persons can call him at
(703) 683-3203.

The February meesing was held on
the 26th, with a demonstration of
Tektronix Vertical Integral Reference
System (VIR) by representatives of
that company, with the use of Tele-
Color video tapes.

Call or Write AR}VO ME YE)? .
BELAR ELECTRONICS LABORATORY,

Lancaster Avenue at Dorset, Devon, Pa. 19333 Box 827
(215) 687-5550
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ask about our new
_am|fm|tv monitors

INC.

and not get wet! This new,

525, Free.

Also, a complete line of
Texas Weather Instruments

Electronics, Inc.

P. O. Box 7225B sa(f-z)so
Dallas, Texas 75209

Electric Rain Gauge

Now you can report minute-by-minute rainfall amounts
low cost,
gauge shows announcer rainfail accumulations in 1/100
inch increments, Transmitter can be located several
hundred feet away and is completely automatic—needs
no service or attention. Ask for Spec. Sheet, Model

Model 525

remote-reading
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SHANTRIN
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AR R
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AR, 229 LILETT L e T o L

i i
SPECIAL EFFECTS GENERATORS, MONITORS,
SYNC GENERATORS, CONSOLES, MIC MIXERS,
TELEPHONE {617) 491-8700

SHINTRON

144 ROGERS 87, CAMBRIDGE, MA 02142 U5.A,
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We all know chroma should be right
when it reaches your station — but take a
look at it. If you are receiving low chroma
with some envelope delay, the Matthey
Chroma Corrector can cure it FAST.

One knob gives you control over +40%
chroma level and another over &+ 100ns
chroma delay. Adjusting the chroma does
not effect the luminance signal.

It has bypass, remote control and is right
for NTSC video. Use it for cleaning up
chroma after distortion by microwave link,
or use it at VTR output for up-rating your
VTR performance.

You'll like its small size, fast operation,
effectiveness, AND low cost.

Television Equipment Associates, Inc

BILL PEGLER 516 . 628-8068
Box 1391« BAYVILLE,N. Y. 11703
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DAVE HOVEY GENERAL CONTRACTOR
Route 1, Box 113 Phone A/C 601-675-2956
COFFEEVILLE, MS. 38922

® Tower Construction e
¢ Antenna & Wave Guide Repair & [nstallation e
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FREE CATALOG & AUDIO APPLICATIONS
m  CONSOLES
§ " KiTS 8 WIRED
AMPLIFIERS
MIC, EQ ACN,
LINE, TAPE, DISC,
POWER
OSCILLATORS
AUDIO

TAPE BIAS
POWER SUPPLIES

Send Your
Station Tips
To
Broadcast
Engineering
Today
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Regional advertising
sales offices

Kansas City, Missouri
Dennis Trioia, 1014 Wyandotte St., Kansas City,
Mo. 64105, (913) 888-4664

Indianapolis, Indiana
Roy Henry, 2469 E. 98th St., Indianapolis, Ind.
46280, {317) 846-7026

New York, New York

Stan Osborn, 60 E. 42nd St., Room 1227, New
York, N.Y. 10017, (212) 687-7240
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Mountain View, California

Michae! Kreiter, 2680 Bayshore Frontage Rd.,
Room 102, Mountain View, Cal. 94043, (415)
961-0378

London W.C.2, England
John Ashcraft & Co., 12 Bear St., Leicester
Square, Tele: 930-0525

Amsterdam C. Holland

John Ashcraft & Co., W. J. M. Sanders, Mgr., for
Beneluxe & Germany, Herengracht 365, Tele:
020-240908

Tokyo, Japan

International Media Representatives, Ltd., Shiba-
Kotohiracho, Minato-ku, Tele: 502-0656
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering
Computerized Frequency Surveys

345 Colorado Blvd.
Phone: (Area Code 303} 333-5562

DENVER, COLORADO 80206
Member AFCCE

RALPH E. EVANS ASSOCIATES

Consulting TeleCommunications Engineers
AM-FM-TV-CATV-ITFS
3500 North Sherman Boulevard

MILWAUKEE, WISCONSIN 53216
PHONE: (414) 442-4210 Member AFCCE

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

2000 N Street, N. W.
Washington, D. C. 20036
(202) 293-7742

Joseph & Donna ROIZEN
VIDEO CONSULTANTS
.International TV Systems
Marketing/Technical Writing
1429 San Marcos Circle
Mountain View, CA 94043

(415) 326-6103/967-1263

Midwest Engineering Associates
Consulting Engineers

F. W. Hannel, P.E.
BSEE; MSEE

7304 N. Oxford Peoria, Illinois 61614
(309) 691-3426

Applied_Videb Electronics, Inc.

STUDIO SYSTEMS DESIGN AND INSTAL-
LATION ENGINEERING. REFURBISHING/
MODIFYING COLOR CAMERAS AND
QUADRUPLEX VIDEO TAPE RECORDERS.

Post Office Box 25
Brunswick, Ohio 44212
Phone [216] 225-4443

A. F. ASSOCIATES, INC.
Consulting and Engineering
for
TV-CATV-AM-FM
Specialists in systems designs and quadru-
plex video tape recorders.

415 Stevens Ave., Ridgewood, N.J. 07450
(201) 447-0096

W. H. BRADLEY, P.E.

Consulting Radio Engineer
Engineering Applications
& Field Engineering
Phone: 918—245—5444
300 West 41 Street,
SAND SPRINGS. OKLAHOMA, 74063

Oscar Leon Cuellar
Consulting Enginesr
1563 South Hudson
(303) 756-8456
DENVER, Colorado 80222
Member AFCCE

April, 1975

CLASBIFIED

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

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

Minimum classified charge, $2.00.

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

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

WANTED

WANTED: All surplus broadcast equipment
especially clean A.M. & F.M. transmitters,
contactors, capacitors. Surpluss Equipment
Sales. Clark & Potomac Phase monitors. 2
Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada 1-73-tf

WANTED: 400" to 600’ guyed steel tower. | will

dismantle and move. Contact Barry Millier, Box

147, Plainview, Texas 79072. (806) 293-2661.
3-75-2t

WANTED: Modulation transformer for RCA
BTA-1L AM Transmitter. WBUT, Butler, Pa.
16001. 3-75-2t

WANTED: AMPEX VR1200 Wanted. Reply to D.
Zulli, KWHY-TV, 5545 Sunset Bivd. L.A. 90028 -
213-466-5441. 3-75-2t

WANTED: RCA 264C1 tape cartridges; old Scott
radios. Pratt, 114 Lakeview, Milwaukee, Wis.
53217. 4-75-11

COLLEGE F.-M. educational 10 watt station is in
desperate need of studio equipment or money to
purchase equipment. Tax exemption status.
Contact Mark Cash WABR FM, Box 116, Tifton
Georgia 31794. 4-75-2t

EQUIPMENT FOR SALE

EQUIPMENT FOR SALE (CONT.)

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500
machiries. Price $48.00 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

MICA AND VACUUM transmitting capacitors.
Large stock; immediate delivery. Price lists on
request. SURCOM ASSOCIATES, 1147 Venice
Bivd., Los Angeles, Cal. 90015 (213) 382-6985.

6-74-12t

MAGNECORD-VIKING-TELEX PARTS: Largest
stock in the country. Factory prices. Try us for
hard to find items. Dept. E, DUNN INDUSTRIES,
12157 Valliant Drive, San Antonio, TX 78216, (512)
349-2953. 12-74-6t

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

HELIAX-STYROFLEX. Large stock — bargain
prices—tested and certified. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Oakland, Calif. 94623. Telephone (415) 832-3527.

1-73-tf

BUILD YOUR OWN TV AND RADIO , PRODUG.-
TION 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, Crys-
tal Controlled Wireless Mikes with Matching
receivers. Subsonic Tone Control for audio tapes,
8MM SOF Cameras and Projectors, Distribution
Amplifiers (Sync. Video, Audio), Audio Control
Boards (Studio & Remote) Proc-Amp with_com-
pensation and regeneration for adapting Helical
Scan VTR’s to broadcast standards. PLUS speci-
alized correspondence courses in Tlephone En-
gineering ($39.50). and Integrated Circuit En-
gineering ($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. 5-74-24t
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STODDAART RADIO interrerence-field intensity
meters. Stoddant NM-22A, 150KHZ-32MHZ. Com-
plete - $2,195, less antennas - $1,595. Stoddart
NM-30A, 20-400MHZ. Complete - $1,295. Stod-
dart NM-52A, 375-1000MHZ. Complete - $1,495,
less antennas - $1,095. All are in excellent
condition and calibrated prior to shipment.
Surcom Associates, (213) 382-6985. 12-74-6t

NATIONAL TAPE CARTRIDGE SERVICE SPECIAL
Pressure Sensitive Labels. Fits All Cartridges.
Comes in 5 Colors. Write for FREE Sample.
MASTERTONE COMPANY, 1105 Maple West Des
Moines, lowa 50265, 515-274-2551 8-73-tf

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 V¥ears Experienced Personnel. Write for new
and reconditioned price sheet. Mastertone Co.,
1105 Maple, Dept. B-E 1, West Des Moines,
lowa, 515-274-2551 8-73-tf

REBUILT CARTRIDGE TAPE EQUIPMENT. Spot-
jessly clean and thoroughly tested. 30 day
moneyback guarantee, ONE YEAR warranty,
Also, REPAIR AND RECONDITIONING SERVICES
for cartridge equipment by factory trained
technicians. Send for complete information:
AUTODYNE, Box 1004, Rockville, Md. 20850,
(301) 762-7626. 1-76-tf

REELS AND BOXES, 7” and 5” large and small
hubs; heavy duty white boxes. W-M Sales
Company, 635 Woolsey, Dallas, Texas 75224.
(214) 942-3460. 4-75-3t

FOR SALE: CBS Labs Model 444 Audimax lil,
$175.00. Spotmaster Model 400A cartridge re-
cord/reproduce machine, $325.00. McMartin
Model TBM2500C RF amplifier (brand newy),
$500.00. Ball Brothers Model Mark 21 rack mount
waveform monitor, $125.00. All items in good to
excellent condition. Call or write: G. A. Gilbreath
& Associates, 4908 Lunar Drive, Columbus, Ohio
43214, 614-885-2458. 4-75-1¢

FM ANTENNA: Collins 37CP-4 with deiciers,
circularly polarized, 101.7 MHz, 5 years old. 283
ft. Utility type 340FM tower as is. 5 years old,
Available April 1; Excellent condition, make best
offer to: Mike Hendrickson, WJON Broadcasting
Co., P.O. Box 220, St. Cloud, Minn. 56301.
4-75-1t

SURPLUS G.E. black and white Television
camera and associated accessories for sale
“where-is-as-is”. QOriginal acquisition value
$6,000.00. Good Condition. To bid on equipment
contact Purchasing Depariment, University of
Tennessee, Memphis, Tennessee, 901-528-5594,
reference surplus sale S-75-M-17. To see equip-
ment as to find out particulars concerning condi-
tion, etc. contact Mr. Tom Hoffman 901-528-5692.

4-75-1t

SPOTMASTER EQUIPMENT AND PARTS now in

Texas from Sales Southwest 4002 Houston

Highway, Victoria, Texas 77901. 512-578-4323.
4-75-6t

MICROPHONES: RCA 77DX Ribbon, bi-direc-
tional $100, Shure SM-53 cardioid dynamic %95,
Electro-voice 664 cardioid dynamic $40, Electro-
voice 676 cardioid dynamic $30, AKG (Noreico)
D-19E Cardioid dynamic $75, all in perfect
condition. John Roberts, 7908 Delmar, St. Louis,
Mo. 63130. 4-75-1t

FOR SALE IVC-700 & IVC-800 1” Color VTR's
Guam Cabie TV has switched to 3” cassettes to
save shipping weight. We have several recorders
in excellent operating condition for sale at our
Los Angeles office. Also, spares and tapes
available. Phone (213) 474-2891. 4-75-1t
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EQUIPMENT FOR SALE(CONT.)

FULL LINE TUNING and phasing components
available, including contactors, also large supply
separate contacts for E. F. Johnson contactors.
Write: Geleco Electronics, Ltd., #2 Thorncliffe
Park Drive, Unit 28, Toronto 17, Canada. Phone:
(416) 421-5631. 2-75-tf

RAZOR BLADES, Single Edge, Tape Editing,
$23/M, RALTEC, 25884 Highland, Cleveland,
Ohio 44143 3-75-3t

280 FEET NEW ANDRES 1 and 5/8th coax plus
fittings. $1800 complete. Would cost $2000 from
factory. Call Jerry Graham, WGRG, 413 499-1531,
Pittsfield, Massachusetts. 3-75-2t

WHATEVER YOUR EQUIPMENT NEEDS — new
or used — check us first. We specialize in
broadcast equipment. Send $1.00 for our com-
plete listings. Broadcast Equipment & Supply
Co., Box 3141, Bristoi, Tenn. 37620. 3-75-tf

COMPLETE TV STATION Channel 12, High Power
TV Transmitter Plant Including 1400 ft. Tower, 35
KW GE Transmitter. RCA Travelling Wave
Antenna and Radomes, Input and Monitoring
Equipment, etc. etc. For Sale in place but must
be Re-Located. Now Operating in the U.S.
Address all enquiries to: Mr. D. George,
Imagineering Limited, 83 Barber Greene Road,
Don Mills, Ontario, Canada M3C 2A2. TELE-
PHONE (416) 446-5432. 4-75-1t

2 - NORELCO PC-70 cameras with Angenieux
10-180 type J1 lens, shot boxes and about 350" of
cable good condition. Contact C. E., Springfield,
Missouri. 417-862-7474. 4-75-1t

AMPEX 5800C one inch VTR. Full color editing.
Run only 15 hours. Best offer. 703-960-1344 (after
1:30 PM E.S.T.). 4-75-1t

RCA TT10AH/TT25BH hi band VHF transmitter
tuned to Channel 10 with sideband filter,
diplexer, harmonic filters, dummy load and some
spare parts. Contact C.E., Springfield, Missouri
417-862-7474. 4-75-11

TELEVISION EQUIPMENT FOR SALE: FILM
CHAIN: 1 RCA TK22, 2 B.&H. JAN type projec-
tors, 1 Selectoslide projector and GE multiplexer.
STUDIO CAMERAS:. 1 GE 4PC14 with pedestal
and dolly, GPL—Singer 1200 with 10-1 zoom.
MISC: 250 hour rolls and 50 2-hour rolls of helical
scan 2" tape, 1 Conrac CVA17 video monitor, 2
Ampex 660 VTR's. FOR FURTHER INFORMA-
TION CONTACT: Thomas G. Siglin, Sr., Chief
Technician, Elmira City School District, EFA -
AV/ITV at rear 933 Hoffman Street, Elmira, N.Y.
14905 (607) 734-4261. SEALED BIDS ONLY WILL
BE ACCEPTED, and should be directed to: Mrs,
Dorene C. Novick, District Clerk, Elmira City
School District, 951 Hoffman Street, Elmira, New
York 14905. DATE OF BID OPENING: 2:00 p.m.
May 15, 1975 (5/15/75). All envelopes to the
Clerk should be clearly marked: "Bid on TV
Equipment” Due 5/8/75. 4-75-1¢

SERVICES

FREQUENCY MEASURING SERVICE—WE'RE
#2—MONITOR REPAIRS—MOBILE UNIT—
covers Northern 2/3 ., Eastern lowa, Easterri
Minn., Southern 2/3 Wis,, Western Mich., and
Western Ind., monthly. Radio Aids, 528 Ravine
Ave., Lake Bluff, lllinois 60044, {312) 234-0953

?2-74-tf

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters. Frequency change, repair or replace-
ment of oven types; also new vacuum types.
Quality products, reasonable prices and better
delivery! Dont be without a spare crystal. Repair
of G.R. 1931-A/B modulation monitors and
frequency change of AM and FM frequency
monitors. Over 30 years in the business. Eidson
Electronic Co., Box 96, Temple, Texas 76501.
Phone (817) 773-3901. 12-74-tf

COMMERCIAL- RADIO MONITCRING CO. Preci-
sion frequency measurements since 1932. Local
and mobile service covering entire midwest plus.
Test instruments, counters, monitors repaired
and certified. Lee’s Summit, Mo. 64063. (816)
524-3777. 9-74-tf
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HELP WANTED

SITUATIONS WANTED

MOVE UP from your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 6331 Holly-
woaqd Blvd., Suite 623. Los Angeles, Calif. 90028.
Tel: (213) 462-7301. 8-73-tf

Va
FIELD SERVICE ENGINEER

Extensive travel, all benefits. Experience
in color video and switching systems
preferred. Contact: Mr. Buzan, Vital
Industries, Inc., 3700 N.E. 53rd Ave.,
Gainesville, Fla. 32601. Phone 904/378-
1581.

TV-TECHNICAL/HELP WANTED Chief Engineer
of Independent U.H.F. MAINTENANCE SUPER-
VISOR. Must be a "working” engineer capable of
studio and transmitter maintenance able to
assume management responsibilities. Should be
knowledgeable on live cameras and film chains.
Good salary and fringes offered. Equal Oppor-
tunity Employer. Write to: Broadcast Engineer-
ing, Dept. 321, 1014 Wyandotte, Kansas City,
Mo. 64105. 3-75-2%

JULY 1, 1975 opening. TV Engineer. Salary
$15,000 +. Eastern university desires person to
assume operation, maintenance and supervision
responsibilities for TV facilities which include
studio and CCTV operation. First-class license
and experience in commercial and university TV
work desirable. Send all applicaitons by May 15
to William J. Judd, Director, Educational Com-
munications, SUNY, Binghamton, New York
13901. 4-75-1t

DOWNSTATE ILLINOIS. Engineer to maintain ex-
cellent equipment and handle some production.
Announcing ability heipful. Please send resume.
Broadcast Engineering, Dept. 323, 1014 Wyan-
dotte, Kansas City, Mo. 64105. 4-75-11

TELEVISION ENGINEER needed for sophisticated
all color industrial television complex. Will be
responsible for operation . and maintenance of
remote unit as well as studio assignments. Travel
required. Minimum 2 years Broadcast or Produc-
tion House experience. Helical and remote
experience helpful. Salary commensurate with
experience. Send Resume and salary require-
ments to Broadcast Engineering, Dept. 322, 1014
Wyandotte, Kansas City, Mo. 64105. EQUAL
OPPORTUNITY EMPLOYER. 4-75-1t

TRAINING

PASS FCC first and second class exams with
new 21 - lesson, 450-page course. Starts with
basic electricity. Over 600 FCC-type, multiple-
choice questions and sample exams inclulded.
No previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 275G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class $1.00, 2nd class $2.25, 1st class $1.50.
Free catalog. Ameco Publishing, 275G Hillside
Ave., Williston Park, N.Y. 11596 8-72-tf

EARN YOUR ELECTRONICS DEGREE by cor-
respondence, G. |. Bill approved. For free bro-
chure, write Grantham School of Engineering,
information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. lllustration book in-
cludes current FCC-type exams. Radio License
Preparation, 1060D Duncan, Manhattan Beach,
Calif. 90266. 8-74-tf

FIRST PHONE in six to twelve weeks through
tape recorded lessons at home plus one week
personal instruction in Boston, Philadelphia,
Detroit, Atlanta, Minneapolis, Seattle or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Prepara-
tion, 1060D Duncan, Manhattan Beach, Calif.
90266 Telephone 213-3739-4461 2-75-tf
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PROFESSIONALLY-ORIENTED college man with
field experience in AM and FM is looking for a
supervisory or administrative position for-perma-
nent employment in broadcast engineering, relo-
cation no problem, send name and address for
resume and professional ref.: Mark S. Allen, Box
10727, Beaumont, Texas, 77710. Include location,
salary, type of position. 4-75-11

SITUATIONS WANTED SALES Salesman, Engi-
neer, pilot. Want to represent radio T.V. Sup-
pliers or brokerage in Mountain West. Base,
commission, perdiem, expenses. Degree, First
Phone, three years sales broadcast equipment,
thirty years broadcasting. Send details. Resume
available. Interview N.A.B., Box 458 Broadcast
Services, Bountiful, Utah 84010. 801-295-5957.
4-75-1t

If you don't like thinking about safety,
think where you might be without it.

National

BROADCAST ENGINEERING
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Digital rotary patterns.
Hard, soft or border
wipe.

Digital key edging.
Border, shadow and
outline.

Digital quad split. All
directions. Independent
horizontal split.

Digital switching Specializing in the field of

controls. video switching, Vital Industries
M Vari-key. Soft, hard or offers the broadcast industry a new electronic

see-thru key. approach to match film production techniques
_ with graphics-generating capabilities at your
13 years of specialization. fingertips. The VIX-114 series production
Designed, manufactured and switching systems are human-engineered for

ii?'g"éiiei'n?n"lﬁs‘ifcf)"n?;12;"' F ease of operation of the control panel without

integrated telecommunication interpolation of functions. Digital electronics
systems. | is used throughout for superb linearity,
stability and reliability.

GO0D ENGINEERING ISVITAL

VITAL INDUSTRIES, INC.

MAIN OFFICE! 3700 N.E. 53rd Ave., Gainesville, Fla. 32601 » Phone 904/378-1581

L BEAVERS Midwest  ROBERT McALL Northeast GORDON PETERS Southwest ERIC KING RICHARD RODGERS West Coast
13584 Norin Satent 5 Mok e Rl e LR e e e e i
= ; Indi 47804 cksville, N:Y, riington, Texas 760] nchburg, Va, i edl :
B e Phone 516/735-0055 Phone B17/261-6855 hone 804/384-7001 Phene 213/653:9438
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L R MiCko:

Panel full of miracler.

Shure mixers, audio level controllers, and feedback controllers are all
designed to deliver more audio control, more features, and more perform-
ance dollar for dollar than any other components with similar audio features.
Their compact size and modular ““stackable” design mean they can be easily
combined in various configurations in even the smallest spaces. And they're
versatile—their input-output flexibility equips them for an extremely wide
range of audio applications, giving you control you never thought possible
without bulky, expensive installations. You can easily put together a system
that’s exactly right for your precise needs without putting extra dollars into
built-in features you really don’t need. For the details on our entire line of
miracle workers, write:

ggzure Brothers Inc. ®
Hartrey Ave., Evanston, IL 60204 _|._| =
in Canada: A)\’ C. Simmonds & Sons Limited H S U E
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
For More Details Circle (57) on Reply Card
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