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WARD-BECK
SYSTEMS

DEPENDABLE PEOPLE WITH A REPUTATION FOR DESIGN EXCELLENCE
IN CLOSE COLLABORATION WITH OUR CLIENTS

32 CHANNEL, 12 GROUP, 2 MASTER TV AUDIO PRODUCTION CONSOLE

WARD-BECK...A SYSTEMS ENGINEERING AND MANUFACTURING ORGANIZATION
OPERATING FROM MODERN WELL-PLANNED PREMISES IN TORONTO.

WARD-BECK IS AN ESTABLISHED SUPPLIER OF AUDIO CONTROL CONSOLES,
DISTRIBUTION AMPLIFIERS, INTERCOM SYSTEMS, SOLID STATE SWITCHING
SYSTEMS AND RELATED AUDIO COMPONENTS.

OUR EXPERTISE IN THE DESIGN AND MANUFACTURE OF CUSTOM AUDIO
EQUIPMENT QUALIFIES US TO FURNISH FACILITIES OF UNCOMPROMISING
STANDARDS TO YOUR EXACT SPECIFICATIONS.

WARD-BECK MAINTAINS A POSITION AS A LEADING SUPPLIER THROUGH
CONTINUED ASSESSMENT OF INDUSTRY REQUIREMENTS AND A FLEXIBILITY
OF ENGINEERING APPROACH SO NECESSARY WITH RAPIDLY CHANGING
TECHNOLOGY.

WARD-BECK SYSTEMS LTD. WARD-BECK SYSTEMS INC.
WE 5 841 Progress Ave., Scarborough, Ont. M1H 2X4 290 Larkin St., Buffalo, New York 14210

Telephone: (416) 438-6550 Telex: 06-23469
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cathode structure, capable of high emission over an
extended period of time, greatly reducing frequency

structure virtually eliminates the possibility of
negative screen current which can occur during certain
types of operation.

Manufactured under the highest standards of
precision and quality control, the 4C 0BC/8957
assures maximurn reliability and long life. Reduce

transmitter down-time and tube replacement ¢

the EIMAC 4CX250BC/8957 premium guality tet ]
when you retube. And use this improved tetrode in your
new equipment design. Another exclu xample of
EIMAC's consistent devotion to quality, reliability

and service.

For further information and a data sheet on this new
tube, contact EIMAC, Division of Varian, 301 Industrial

than 30 Varian/EIMAC Electron De
Sales Offices throughout the world.
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BROGDCaST enGINeeRrING.

The technical joufnal of the broadcast-communications industry

17 Audio Console Roundup. First of a two-part series on audio
consoles, one of the hottest equipment items in the industry.
Includes features and photos of example consoles from a wide
number of manufacturers.

26 Audio Matching. A discussion, with examples, of audio
matching techniques at the station. Pat Finnegan.

36 OSHA: Handle With Care. Taking Indiana practices as an
example, BE's maintenance editor examines the OSHA rules as
they affect the broadcaster. Pat Finnegan.

42 Gen-Locking. The authors discuss the need for and the basics
of gen-locking. Jim French and Walt Skowron.

46 Broadcast Engineers: Past, Present, Future. A look at what is
happening to engineers in the field. A frank discussion of
current compensation and working conditions. Dennis Ciapura.

49 Workshop In Digital Math. Part 4 of a S-part series on the
basics of math needed for working with digital circuits. Harold
Ennes.

About the Cover

The cover shows a sports- Departments

caster at Picadilly Radio, Direct Current. ........... 4
England, using one of the Industry News .. .......... 8
newest type coensoles. See our SBE Journal ............ 12
console roundup on page 17. New Products ........... 60
Photo, courtesy of Rupert AdIndex ............... 64
Neve. Classified Ads .. ......... 62

Copyright, 1974, Howard W. Sams & Co., In¢. All Rights Reserved: Material may not be
reproduced or photocopied in any form without written permission of publisher.
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1600-SERIES SWITCHING SYSTEMS

The Grass Valley Group currently offers a broad
range of standard switching systems. In most cases
one of our standard models, together with optibnal
items which have been initially designed into the
system, will satisfy customer requirements.

However, should your requirement indicate the.

STANDARD need for a modified or custom-built system, our

(VAN staff of experienced system engineers is available to
C STOM M DELS work with you to provide a switcher which meets
U O your exact needs. In particular, our new 1600
Series models employ a flexible design format
which can be modified or customized with relative

ease.

Consult your nearest Grass Valley Group field
office for further information.

THE GRASS VALLEY GROUP, INC. A/A\

A TEKTRONIXK COMFANY

T
Station Plaza East 4419 Van Nuys Blvd, Ste 307 1644 Tullie Gir, NE P.0. Box 482 810 W Bristol Street

GREAT NECK, NY 11021 SHERMAN DAKS, CA 91403  ATLANTA, GA 30329  MABANK, TX 75147  ELKHART, IN 46514
(516) 487-1311 (213) 980-6172 _ (404) 634-0521 {214} 887-1181 (218) 264-0931
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DIRECT CURRENT
FROM D. C.

December, 1974
by Howard T. Head _
Federal Pre-Emption of CATV Technical Standards

The Commission has announced a broad Federal pre-emption of
Cable TV Technical 8tandards. Effective January 1, 1975, the
Commission will not issue a certificate of compliance for a
cable system based on an application which includes technical
standards different from or in addition to the FCC's own
standards,

In announcing this pre-emption, the Commission has made it plain
that it is concerned only with such matters as the shaping,
amplification, attenuation, purity, etc,, of the signals carried
on cable television systems. These matters are covered by Subpart K
of Part 76 of the Commission's Rules and Requlations.

The pre-emption will not apply to cable systems now in operation,
or authorized prior to the effective date of January 1, 1975.
However, in those cases, the Commission's order provides that
existing system operators may seek special relief in appropriate
cases, Likewise, waivers may be sought for the granting of
certificates of compliance after the effective date which include
Technical Standards extending beyond those contained in the
Commission's Rules. .

The Commission's Notice makes it plain that it intends to rely
heavily on the report to the Commission of the Cable TV Technical
Advisory Committee (CTAC), which is scheduled for completion in
early 1975. Of particular concern to the Commission is a resolution
of the dilemma confronting systems providing local originations,
who may find compliance with locally-imposed standards quite
expensive, or the equally unpleasant alternative of the waveform
instability of inexpensive equipment so poor as to prevent adequate
reception on many home receivers. '

Tests on TV Circular Polarization Reported

The Ameriban Broadcasting Company (ABC) has filed a preliminary
report with the Commission on tests of cirecularly-polarized trans-
missions for television. These tests were conducted using ABC's 0&0
WLS-TV, Chicago, operating on Channel 7 (174-180 MHz).

The experimental transmissions took place using a special trans-
mitting antenna on top of the newly completed Sears Building in
Chicago. Provision was made for transmission either with horizontal
polarization or with right-hand circular polarization. Field
strength measurements and picture quality observations were made
both in the city of Chicago and along a radial route extending
(Continued on page 6)

4 BROADCAST ENGINEERING


www.americanradiohistory.com

It pays

o0 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  10S 1C-10 BESL-1006 11
No. of Std. 2 2 25 & Metered 2 35 & Metered
Program Mono Mono
Busses

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

SPOT- SPARTA
Manufacturer GATES CCA COLLINS MASTER  Centurion
& Model Stereo 80 108 IC-10 BESL-1006 11
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.

SPOT- SPARTA
Manufacturer GATES  CCA COLLINS MASTER  Centurion
& Model Stereo 80 108 1C-10 BESL-1006 I
Na. of Input 18 20 28 18 - 30 24 to 36,
Sources {4M) 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 GATES CCA COLLINS MASTER  Centurion
& Model Sterep 80 108 1C-10 BESL-1006 11
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.
SSUE/NRIIAN

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
©916) 383-5353 - Telex"§377-488 » Cabie SPARTA
a Subsidiary of #® Cetec Corporation
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(Continued from page 4)

generally to the west beyond the predicted Grade B coverage contour.

The principal advantage noted by the ABC report was an improvement
in ghosting at various locations in the heavily built-up area,
although a circularly-polarized receiving antenna was required to
enjoy this improvement. Little effect was noted in the more distant
fields, although an additional 3 dB of power should be available

at any location employing a circularly-polarized receiving antenna.

ABC plans to petition the Commission shortly to permit this mode

of operation on a regular, voluntary basis. Commission staffers are
generally pleased with the outcome of the tests. ABC plans further
testing in the hope of resolving various questions which were not
answered in the preliminary report.

Federal Control Over Receiver Performance?

We reported in Direct Current for August 1974 a Commission proposal
to establish minimum performance requirements for certain shipboard
receivers. In a recent address to a meeting of the IEEE Broadcast
Symposium in Washington, FCC Chief Engineer Ray Spence, noting that
recent tests at the FCC Laboratories have shown many instances of
relatively poor UHF TV receiver performance, expressed the view that
Federal control over TV receiver performance might be necessary to
improve the situation, '

The only performance requirement presently imposed on TV receivers

has to do with receiver noise figures, and permits a noise figure

at UHF as high as 18 dB above kTAF. Apparently new. legislation would
be required to extend further FCC control over TV receiver performance.,
It is likely that the Commission will seek such legislation if
necessary, and in today's climate in Washington it might have a good
chance of passage.

Short Circuits

The Commission has authorized 36 television translators in Alaska
along the route of the Alaska 0il Pipeline to program directly from
video tape . . . The Commission in its reregulation program has
revised more of the Broadcast Rules and Regulations . . . The
Commission has dismissed an application for an AM station in Puerto
Rico because of excessive interference expected to be received from
a station in the British Virgin Islands. Although the U.S. has no
separate treaty, the interference would have affected 94% of the
population in the Puerto Rican station's 0.5 mV/m contour . . . The
Commission has adopted rules permitting the use of extension meters
on broadcast transmitters (see Feb. 1974 D.C.) . . . Presunrise
operation under relaxed rules went out of effect with the return

to standard time on October 27, and will remain so until February 23,
1975 . . . The Commission's Fairness Bureau has rejected a complaint
against a station which editorizlized favorably with respect to the
National Organization for Women (NOW) filed by Happiness of Woman-
hood, Inc. (HOW).

6 BROADCAST ENGINEERING
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THE ADC

900

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

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.

R R

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

, AMERICAN DATA CORPORATION
= ) .
AMERICAN OATA CORPORATION o AIRPAH-EDMPANY
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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This Little Beauty INDUSTHY NEWS

Fills Your Needs NAFMB National Convention
for a really low-cost Was A Success
waveform monitor

Exceptional response from regisirants, exhibitors,
and hospitality suite hosts alike created a very positive

and a atmosphere for the very successful National Radio

pulse-cross monitor

Broadcasters Conference & Exposition, held October
10th through 13th in New Orleans.

About one thousand people were on hand at the
NAFMB-sponsored, first-time national radio meeting,
which featured about seventy-five exhibits and
hospitality suites. Both attendance figures and
exhibitor/hospitality suite response is reported to have
exceeded all totals anticipated by the Association.

Informal workshop sessions on such vital topics as
“Sales—The Name of the Game,” ‘“‘Problems and
Answers for Radio Broadcasters,” and ‘‘Promotion
that Produces and Pays” were greeted with enthusiasm
by the hundreds of FM and AM broadcasters who
attended these panel discussions on October 10th, 11th
and 12th. Experts also discussed management,
community service, programming, news, and the
creative side of radio with the registrants.

Friday afternoon, Oct. 11th, was highlighted by the
appearance of FCC Commissioner James H. Quello as
a special guest speaker at the Armstrong Awards
Luncheon. Following lunch, Commissioner Quello,
several members of the FCC staff, and prominent
communications attorneys discussed ‘“The Broadcaster,
the FCC, and the Law’ with the radio broadcasters.

Kevin P. Reilly, a member of the State House of
Representatives of the state of Louisiana, was the
featured speaker at the Thurs., Oct. 10th, Iuncheon
and keynote speakers on Oct. 10th, 11th and 12th were
Jack G. Thayer, Pres. of NBC Radio, George Duncan,
Pres. of Metromedia Radio, and Edward Little, Pres.
of the Mutual Radio Networks.

WHY PAY éHOCKING PRICES FOR
ELABORATE UNITS WITH COSTLY
UNNEEDED FEATURES?

INVESTIGATE THE WM-3
AND THE PC-9

Ultra
Andio
Pixtee
(213)849-1433

Box 921 Beverly Hills
California 90213 U.S.A.
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FM’s Approved
For Highway

Information

The Federal Highway Adminis-
tration has announced that FM
stations can be included with AM
stations on signs to be erected
along the nation’s highways to pro-
vide a source of weather and
highway information.

Last July, the National Advisory
Committee recommended to the
FHA that such signs be permitted,
but FM stations were not included.

In a letter to Robert E. Conner,
chief of FHA's Traffic Control
Systems Division, Charles T. Jones,
Jr., vice president and director of
the Radio Information Office of the
National Association of Broad-
casters, urged the FHA to recon-
sider the exclusion of FM.

He pointed out that “‘more and
more car radios have both AM and
FM capability and it seems un-
necessary to suggest that those
motorists already listening to FM
switch to the AM band."”

After reviewing the Advisory
Committee’s recommendations, the
FHA decided to permit the in-
clusion of FM stations meeting its
criteria.

Foster Asks For
Pay TV Progress

The chief spokesman for the
cable television industry urged the
Federal Communications Commis-
sion to abolish arbitrary restrictions
on the presentation of movies and
series programming on pay cable
television and to give pay cable
operators the right to carry sports
programs not presently available on
commercial television.

David H. Foster, President of the
National Cable Television Associ-
ation and lead-off witness for the
cable television industry at three
days of hearings before the FCC on
pay cable, told the Commission:
“Instead of attempting to spin a
Byzantine web of restrictive pay
cable regulations designed to com-
promise competing ‘political’ in-
terests, this Commission ought to
return to basics now. Only a

December, 1974

regulatory scheme founded on
competition and marketplace forces
will truly promote the objectives of
the Communications Act.”

Foster also urged the FCC to halt
the practice of commercial net-
works denying pay cable access to
feature films through ‘‘ware-
housing™. “Using their awesome
economic leverage and monopoly
position, television networks have
been able to thwart pay cable
access to feature films even under
the present restrictive rules through

Tell us your needs, pIB‘FldE a Iﬁﬂm,

designa productmn console to fit! Pamﬁ
Recorders is the supplier of completﬂ'
'.productmn systems—may’be 1t’s tlz'me fo

PACIFIG RECEDRDERS AND ENGINEEH!NG GDF{POB
- 11760 SORRENTO VALLEY ROAD. SAN DIEGO, CA F’QR
: TELEPHONE (T14) 453 3255 TELEX 695038

contractual exclusivity with pro-
gram producers,” he charged.

Foster criticized the networks and
television broadcasters for their
shrill advertising and lobbying
campaign to halt pay cable develop-
ment.

Foster told the FCC commis-
sioners, ‘‘...in most other areas
subject to your jurisdiction—and
despite heavy pressure from estab-
lished interests—the FCC has taken
the lead in promoting competition
in communications services.”’

For More Details Circle (6) on Reply Card
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NAB-RAB Boost Radio Plans

A liaison committee of the Nation-
al Association of Broadcasters and
the Radio Advertising Bureau has
developed plans for cooperative
efforts the two organizations can
undertake to benefit radio’s econo-
my and also explored the possibility
of coordinating some NAB-RAB
activities.

In a joint statement, Miles David,
president of the Radio Advertising
Bureau, and Vincent T. Wasilewski,

president of NAB, said:

“The purpose of the meeting was
to find more ways in which RAB
and NAB could work together to
strengthen radio. We have been
actively working together at the
statf level for some time, exploring
projects and activities that could be
undertaken through collaborative
action. During its first meeting, the
committee, which consists of
members of the RAB and NAB

CENTURY-KIT.
The nhew lighting
svstem forany
'location.

look forin lopatlon lighting

Dependable. Everythmg you

systems is in one neat compart-
mented case. The new Century- ”
Kit systems will meet aimost any Iocatlon need
Focusing spots (650W and 1000W) and a mini-fill light
accepting 500W, 750W and 1000W lamps are the basics
for your system. Revolutionary, fiberglass housing on
the 650W spot offers cool-to-the-touch operation.
There are five basic Century-Kits, completely equipped
for immediate operation. For full details, call or write to:
National Birector of Television/Motion Picture Sales.

A COMPANY WI'FHIN THE RANK ORGANISATION
20 Bushes Lane, Elmwood Park, N.J. 07407 / {201) 791-7000

“INCE

For More Details Circle (7) on Reply Card
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Boards of Directors, examined a
number of issues that can be jointly
dealt with to the benefit of all radio
broadcasters. We believe that future
meetings of the committee will bear
fruit for radio in the areas of sales,
legislative representation and busi-
ness and program operations.”
Among the specific issues dis-
cussed were: ways to eliminate
roadblocks and increase cooperative
advertising by manufacturers in
radio, the possibility of joint
ventures such as combined NAB-
RAB regional meetings, increased
RAB participation in the planning
and presentation of radio sessions
during the NAB national con-
vention, methods of securing a fair
share for radio of advertising reve-
nues spent by various government
agencies and organizations.
Present at the meeting in
addition to Wasilewski and David
were: Andrew M. Ockershausen,
vice president, Washington Star
Stations, Washington, D.C., chair-
man of the NAB Board of Di-
rectors; George Comte, president,
WTMI-TV, Milwaukee, Wisconsin;
Charles Dickoff, president, WEAQ,

Eau Claire, Wisconsin; Bruce
Johnson, president-radio, RKO
General, Inc., Los Angeles, Cali-

fornia; Harold Krelstein, chairman
of the board, Plough Broadcasting
Company, Inc., Memphis, Tennes-
see; Harold Neal, Jr., president,
ABC Radio, New York, New York;
Donald Pels, president, Lin Broad-
casting Corp., New York, New
York; Robert Alter, executive vice
president, Radio Advertising
Bureau, New York, New York;
Grover Cobb, senior executive vice
president, NAB; James Hulbert,
executive vice president for public
relations, NAB, and Burns Nugent,
executive vice president for station
relations.

N TR BD EVERYTHING AND WE STILL
CANGT PLLL s CHANNMEL Six *
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Vix114-5

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
GonkGis: video switching, Vital Industries
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
dDglsii,gerggg.sgranl;ug?fiﬂxgr?cpg switching systems are human-engineered for
largest and most complex 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.

GOUD ENGINEERING 1S VITAL

VITAL INDUSTRIES, INC.

MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville, Fla. 32601  Phone 904/378-1581

MORRELL BEAVERS Midwest ROBERT McALL Northeast ERIC KING Southeast ERIC KING WEST COAST

2644 Narth Seventh St 34 Autumn Lane ‘3620 Ridgewood, Rd, NW. Fox Hill Road 7960 West Beverly Blvd,
Terre Haute, indiana 47804 Hicksville, N.Y. 11801 Atianta, Ga, 30327 Lynchburg, Va. 24503 Los Angeles, California 90048
Phone 812/466-3212 Phone 516/735-0055 Phone 404/233-9450 Fhene 804/384-7001 Phone 213/653-9438
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SBE Fellows

In the short, 10-year history of the
Society of Broadcast Engineers, Inc.,
a number of members have been
advanced to the grade of Fellow. The
Fellow grade is conferred on those
who have rendered conspicuous
service or who have given signal
service to the Society. A member
cannot apply for the Fellow grade but
must be nominated by other members
and be approved by the SBE Board of
Directors.

In each of the next several issues of
Broadcast Engineering, as in the pre-
vious five issues, with the cooperation
of the publisher, we will cover the
accomplishments and qualifications of
one of the SBE Fellows. In previous
issues we have so honored Robert
Flanders, Charles Hallinan, Harold E.
Ennes, Albert H. Chismark, and Ben-
jamin Wolfe. In this issue we have
selected Leo W. Reetz.

Leo W. Reetz is one of the earliest
members of the Society of Broadcast
Engineers. During his first term as a
Director of the SBE he was an active
participant in the drafting of the
Articles of Incorporation and the By-
Laws of the Society, and served on
the SBE Admissions Committee from
1964 to 1973. He held the committee
chairmanship from 1966 through 1973.
He served two consecutive terms and
an additional term as Director of the
Society. He was the first Chairman of
Chapter 15 of the SBE in New York
City.

Mr. Reetz was born in Oakland,
Oregon. During World War II he
served as a travelling troubleshooter
for the Army Airways Communication
System in the North Africa Theatre.
He has a BS from Oregon State
University. Among the positions he
has held are Chief Engineer KNPT,
Newport, Oregon; KRXL Roseburg,
Oregon;, KEZI-TV, Eugene, Oregon;
and KCRG-TV Cedar Rapids, lowa.
He is currently Chairman of the En-
gineering Sub-Committee of the TV
All Industry Committee in New York
City for the Installation of the TV
facilities in the World Trade Center;
and also Chairman of the Engineering
Committee and the Antenna Com-

mittee of Sutro Tower, Inc. for deve-
lopment and installation of Sutro
Tower in San Francisco.

His present position, which he has
held for nearly 10 years, is R. F. and
Allocations Engineer for the Ameri-
can Broadcasting Companies, Inc.

Chapters In The Making

A listing of possible future chap-
ters is provided here. To learn of
planned meeting dates, times, and
locations, contact the person listed
for that particular area. Those in-
terested in establishing chapters in
additional locations, contact Ms.
Virginia Doss, Asst. Secretary-Trea-
surer, SBE, P.O. Box 88123, In-
dianapolis, Ind. 46208. Additional
assistance may be obtained through
SBE President James C. Wulliman,
Manager, Engineering, WTM]J,
Inc., Milwaukee Journal Stations,
720 East Capitol Drive, Milwaukee,
Wisconsin 53201. To expedite the
publication of your activities, send
the information to SBE editor Joe
Risse, P.O. Box 131, Dunmore, Pa.
18512.
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TAPE HEAD| MS-180

MSs-230 .

2 CLEANER | FREON TF

CONTACT DEGRE ASER
RE-NU’

Solve YOUR
Cleaning

Probiems...

electronic components - tape heads - contacts
Economical MILLER-STEPHENSON aerosols take the headaches
(and a lot of expense) out of what used to be a nuisance. F——————
| miller-stephenson
| chemical co..inc.

Danbury, Connecticut 06810 (203) 743-4447

MAGNETIC

'm!

4 Product
TRIALUNIT

without it.

MS-180 “FREON"”®TF DEGREASER — No need to disas-
semble components. Spray MS-180 onto relays, circuit
boards, motor parts. .Removes dirt, dust, oil; prevents
recontamination. Non-conductive, non-flammable. Reduces
maintenance costs.
MS-200 MAGNETIC TAPE HEAD CLEANER — Spray
away oxide dust before it ruins heads and tapes. MS-200
flushes it away. Manufacturers recommend it; communi-
cations experts prescribe it; EDP operators wouldn’t be

“Freon'" ® DuPont Trademark

U.S. & FOREIGN PATS.

MS-230 CONTACT RE-NU — Renew your contacts. Re-
Nu does it. Flush away dirt, carbon, and other “interfer-
ences.”” Will not harm insulation; leaves no residue. Switch
to MS-230 for your switches — and other points.

MS-226 "“Cobra” EXTENSION NOZZLE/Solvent Spray
Brush — ““Co-Brush” away stubborn dirt, carbon, grease,
oxide build-up.

— — i ———— . —— et . —— — ——

O Enclosed is $10.00, please send my BE
“4-Product Trial Unit”.

[ Please send FREE literature and prices.

TITLE

STATE ZIP
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MICROTIME 220 TBC/720 VEC
Teleproduction Application

4" GENERATION
TAPES with

1 GENERATION
QUALITY

Now you can produce muitiple gen-
eration tapes which are indistinguish-
able from the original.

Use standalone MICROTIME™ sys-
tems for your H-locked quad and heli-
cal VIR's to achieve performance
equal to the most sophisticated in-
tegral time base correctors.

At a fraction of the cost of those
expensive systems, the MICROTIME™
220 CHRO-MATIC™ TBC and 720 VEL-
COR™ Velocity Error Corrector are
ready for immediate delivery. They
upgrade your equipment to NTSC
direct color broadcast guality — and
reduce hue shift and jitter to less
than =2 nanoseconds (=%2.6°)
throughout the entire visible picture.

Send for our product bulletin today.
And ask about our quad high-banding
service, too. When it comes to pic-
ture quality, we have the answers.

Television Microtime, Inc.

1280 Blue Hills Avenue, Bloomfield, Conn. 06002
{203) 2420761
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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 chairmen should see that
information on meetings and other
news is sent promptly, as soon as it
is available, to the SBE editor, Joe
Risse, P.O. Box 131, Dunmore, Pa.
18512. Include photographs when-
ever available; preferred photo-
graph size is 8 x 10, but smaller
sizes are also usable.

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

Chapter Meetings

Chapter 1: Binghamton, N.Y.
Chairman: W. J. Sitzman, Jr.
Tyrone, N.Y. 14887

On October 11th Chapter 1, along
with Chapters 2 and 22, sponsored
the 2nd Annual Mini-vention at the
Owego Treadway Inn, Owego, N.Y.

Larry Taylor of WENY-TV was the
convention chairman and Mini-vention
organizer. Nearly two dozen exhibi-
tors participated. There were two
papers presented, one by Neal
McNaughten, Chief, Rulesand Stan-
dards Division, Broadcast Bureau,
Federal Communications Commission;
the second was a seminar on Direc-
tional Antennas, by Glenn Winter,
Professional Engineer.

The regular monthly meeting of
Chapter 1 was held on October 8th, at
the Treadway, Owego; Raymond Ray-
burn, Audio Consultant, Ridgewood,
N.Y., spoke on “AM, FM, TV Audio
— How to Make it Crystal Clear”.
Rayburn is a designer of audio and
tape equipment, has authored a num-
ber of papers on measurements and
acoustics, and is a member of the
AES and the IEEE. He concentrated
on IM distortion, transmitter power
supply limitations on performance,
and low frequency phase shift and
effects on modulation capability.

Chairman Bill Sitzman, Jr., pre-
sided.

Chapter 2: Northeastern Pa.
Acting Chairman: John
Kowalchik

Kingston, Pa. 18740

Members met on October Tth at
WVIA-TV FM studios to plan activi-
ties for the year.

The resignation of Paul Evanosky
was accepted with regret, and officers
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and directors expressed their grati-
tude for his dedication as chairman
and for his work during the two years
he presided. Paul assured the chapter
of his continuing support.

The chapter also loses the services
of Charles Morgan, secretary, who
was promoted by his employer, Sus-
quehanna Broadcasting, to Director of
Radio Engineering and transferred to
the corporate headquarters in York,
Pa.

The presiding officer will now be
John Kowalchik, vice chairman and
Milan Krupa, chief engineer of WPTS,
Pittston, will continue as treasurer
and also act as secretary until elec-
tions are held.

The first technical session was a
joint meeting with the International
Society of Certified Electronic Tech-
nicians (ISCET) on November 3rd.
Luncheon was followed by a seminar
conducted by John J. Guinan, CET,
electronics instructor, and president
of the Television Service Association
of Delaware Valley, on “The Spec-
trum Analyzer and Its Uses in Test-
ing and Aligning Wideband Networks
and Amplifiers":

The December meeting will be the
Annual Christmas Party, scheduled
for December 2nd, at the studios of
WVIA-TV FM. Guests of the chapter
are welcome. The January 6th meet-
ing will be at WVIA with the pro-
gram to be announced.

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

The September 19th meeting was
held at KTVK-TV studios. Telemation
was representated by Chuck Menden-
hall who provided a program on video
topics.

Chapter 15: New York, N.Y.
Chairman: John M. Lyons
Woodside, N.Y. 11377

The chapter meeting for this month
was the October 25-26 Mini-vention
held at the Tarrytown, N.Y. Hilton
Inn. Forty companies exhibited 100
product lines and 13 technical sessions
were presented. Good attendance was
reported by convention committee-
men Lyn Snyder and Larry Strasser.
This was by far the largest Mini-
vention to date by any SBE chapter.

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

The October 9th meeting was pre-
ceded by a social hour at 11:30 AM at
the Black Angus Restaurant. Stan
Keck's Aero-Marc arranged with Chet
Beintema of Conrac Corporation to
present a program on the past, pre-
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sent, and future of color phosphors in
display devices. One of the questions
discussed was, "What are the true
colors when we view a scene on a
6000 plus degree K color monitor or
receiver, when a 3050 degree K
studio lighting is used and a 3200
degree K color camera system?”

Chapter 20: Pittsburgh, Pa.
Chairman: Henry R. Kaiser
Pittsburgh, Pa. 15212

Members and guests met on QOc-
tober 17th for a noon luncheon at
Buddies Upstairs for a report from
the committees on Mini-vention plans
and how they are progressing for this
November 1st event which was
scheduled for the Mariott Inn, Pitts-
burgh. At least 12 companies had
signed for exhibit space up to October
1st. Further information on this con-
vention will be included in the next
issue,

Chapter 26: Chicago, Il
Chairman: Brad Anderson
Chicago, Ill. 60680

The September 24th program was
provided by Rank-Precision on the
topic of Lenses and Prisms. D. Alan
Crist, Harry Paget, and Dick Dett-
man covered the types of lenses avail-
able, methods of caring for lenses,
and details of their construction.

Chapter 28: Milwaukee, Wis.
Chairman: Ed Wille
Milwaukee, Wis.

The October 15th meeting started
with dinner at the Eastbrook and
then progressed to a technical session
at Radio City Auditorium, WTMJ,
Inc., where Steve Fawkes, field engi-
neer for Scully/Metrotech talked on
“Audio Tape Recorder Maintenance”
His experience extends over twenty
years, starting from his high school
days, including work in a film studio,

recording studio, and as systems de-
signer at Batelle Memorial Institute
in Columbus, Ohio. His program in-
cluded setup procedures for audio
tape recorders, tips on routine and
emergency maintenance, and a ques-
tion-and-answer session,

In the chapter newsletter, The
Broadcaster, editor Todd Boettcher of
WTMJ, commented that the Septem-
ber 24th meeting turned out to be the
largest in the history of the chapter,
with 120 attending.

Results of the recent election of
chapter officers: Chairman, Bob Trus-
cott of WITI-TV, who is also a mem-
ber of the national SBE board of
directors; Vice Chairman, Dave
Dzurick, WRJN; Secretary-Treasurer,
Jan Pritz]l of WMVS.

Chapter 32: Southern Ariz.
Chairman - Hobart J. ‘“‘Bart”
Paine

Tucson, Ariz. 85717

A meeting at National Radio
Astronomy Observatory Labs, Tue-
son, was held on October 24th. SBE
member Armand Sperduty arranged
for Dr. Robert Ulich of NARO to talk
on the 36-foot Radio Telescope. His
presentation covered various topics
such as Optical Research, Molecules
in Space, Cygnus X-3 (which is about
33,000 light years away), and The
Frequency Spectrum of 26,000 MHz
to 240 GHz.

Chairman Paine observed that 5
new members marked a 700% in-
erease in membership since organiza-
tion of the chapter a year ago.

Send Your
Station Tips
To
Broadcast Engineering
Today
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MICROTIME 388 TBC
Broadcast Application

BROADCAST
QUALITY from

LOW COST
VIRS

For network delay, and local produc-
tion and playback, upgrade your
VTR’s with the MICROTIME™ 388
NTSC HETROCOLOR™ Time Base Cor-
rector. It's the perfect low cost an-
swer for your low cost or older
equipment — from Y2 and 3" heli-
cal to 2”7 quad.

The MICROTIME TBC eliminates
those TV jitters that previously made
the output signals unacceptable for
broadcast. And all MICROTIME TBC's
include a full proc amp with front
panel controls to touch up chroma
gain, chroma phase, video gain and
setup. It's ready for immediate
delivery.

From leading television distributors
throughout the United States and
Canada. At under $10,000. Send for
your product bulletin, today.

it
unllululﬂl"””" STUDIO BUILDERS
il CUSTOM CONSOLES -
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Television Microtime, Inc.

1280 Blue Hills Avenue, Bloomfield, Conn. 06002
(203) 2420761
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For TV Sound
at its very best...

Audio Designs NEW TV 32
Broadcast Production Console

Stringent electronic specifications
Flexibility for expansion

ADM's all-new TV 32 Consoles are engineered to meet
the most exacting requirements for television production.
They are modular, multi-input (up to 32) by 4 submaster
busses, TV Studio and Production Center units that will
professionally handle any program material in large or
small stations.

BC-5Broadcast
Production
Consoles
A fable-top version
of the TV 32 using
the same high quality
components. Allows for
future expansion through
the choice of modular
plug-in components.

These full-featured, floor standing consoles incorporate
the latest audio production philosophies into broadcast
parameters. They are skKillfully engineered to provide the
professional broadcaster with the most demanded
features. TV 32 Series Consoles offer exceptional
flexibility for future expansion by plugging in additional
modular compcnents. Chances are one of our “'stock”
units will meet your requirements. If not we will be glad

AUDIO DESIGNS AND to design a custom console tailored to your exact needs.
MANUFACTURING, INC.
16005 Sturgeon
Rosevilfle, Michigan 48066
Phone: (313) 778-8400, Cable: AUDEX

ADM is a leading producer of highest quality professional
audio consoles. Our key people have had impressive
studio broadcast experience, and all of their expertise

. has been applied to our consoles.
In Canada: TELAK

Scarhorough, Ont.
{416) 438-3804

An all-inclusive 5-Year Warranty covers parts and labor,
and back-up technical assistance is always available
from the factory. Write for Technical Brochure detailing
all of the important features of ADM consoles.
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 You can either admire your beautiful ly clear
. picture. Free at last of flagging and jitters.
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NAB Continues lIts
Anti-Pay Campaign

The National Association of Broadcasters has
opposed strongly suggestions by pay cable interests
that the Federal Communications Commission suspend
in a four-year “experiment’” its rules against the
siphoning of free TV programming by pay cable
systems.

NAB said the proposal is “‘dangerously flawed” and
could lead to the complete abandonment of rules that
not only should be maintained but strengthened to
protect the interests of the larger free television
audience.

In reply comments on the suspension “‘experiment,”’
NAB said the ‘“alleged rationale” offered by cable
interests is that the Commission could observe the
marketing of TV programs during the four-year
period; reimpose its rules if siphoning occurred, or
abolish them permanently if no evidence of siphoning
were found.

“This proposal...should not be seriously considered
by the Commission,”” NAB said. ““Certainly, the
Commission should not suspend its anti-siphoning
rules only to find that at the end of the four years it no
longer has its options.”

Professional program production

An Intermediate sized television program produc-
tion console, the PC-2G contains all of the capa-
bilities necessary to produce professional quality
programs . . . Includes all popular effects . . .
vertical interval switching and gen-lock. Console
monitors for two cameras, a special effects preview
monitor, and line output on a fourth and larger
monitor. Provides audio mixing of four mics and
an audio recorder. Also includes intercom between
cameras and console.

For complete information, write Nasco Television Systems, Dept. TE-412

rA = .
© Sisssien
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the PRICE of

C(OLlOR
has just
DROPPED!

Installing a VACC model A-1 optical
isolator circuit in your 12, 15, 17, 19 inch
Sony TrinitronT color receiver converts it
for use as a high quality color monitor
while still retaining the receiver function.
Installation takes less than one hour by an
experienced electronics technician. The kit
includes one printed circuit board and
mounting hardware. When using a hot
chassis receiver as a monitor it is neces-
sary to use heavy isolation transformers
and circuitry which adds to the weight, size
and cost of the receiver/monitor. To elimi-
nate these disadvantages, VACC uses the
latest in technology....electro optical isola-
tors. The devices use light emitting diodes
and photo transistors to transmit video and
audio information over light beams to ths
hot chassis circuit in the set.

Electro-Optical Isolators sometimes called
optical couplers are unusual devices. Al-
though their internal operation is optical,
their input and output are striclty elec-
tronic. Since electro-optical isolators get
rid of unwanted ground loops, they can
eliminate most causes of noise when in-
stalled at the input of your TV receiver.
Their inherently high isolation voltage,
which is on the order of thousands of
volts, permits them to interface well with
Sony TV receivers that have no power
transformers.

Besides easy installation and-low cost,
VACC's Electro-Optical Isolator Kits im-
proves overall performance of your TV
receiver by providing better power-line iso-
lation than traditional six to eight pound
isolation transformers. Ground loop prob-
lems are eliminated between in-coming
video signals and chassis permitting multi-
ple monitor loop thru on sets using the
isolator. You retain your receiver function
and add monitor capability.

Now Available! Model A-1-A isolator for 19” Sony.

®
VIDEQ AIDS corporation of colorado

112 West 4th Street, Loveland, Colorado 805637
phone (303) 667-3301
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Pay Cable Arguments
Top The News

NAB Viewpoint

The chairman of the Television
Board of Directors of the National
Association of Broadcasters, told the
Federal Communications Commis-
sion that attempts by pay-cable
television operators to charge for
programs now available on free TV
would add to the nation’s spiraling
inflation and should not be allowed.

In a letter to FCC Chairman
Richard E. Wiley, Wilson C.
Wearn, president, Multimedia
Broadcasting Co., Greenville, S.C.,
said that if the Commission pro-
poses to change the rules relating to
pay-cable, then it should make an
inflation impact study as indicated
by President Ford.

The text of Wearn’s letter fol-
lows.

““In his recent address to the
Congress and the American people
on the subject of inflation, Presi-
dent Ford expressed concern over
‘inflationary costs of all government
actions.” Further, he required that
‘all major legislative proposals,
regulations, and rules emanating
from the executive branch include
an inflation impact statement that
certifies we have carefully weighed
their effect on inflation.’

“The Federal Communications
Commission now has before it pro-
posals that would be extremely in-
flationary and would affect the
pocketbook of every family in the
United States. If the Commission
abandons its defense of television
which is available without charge to
the average consumer, and permits
pay-cable television entrepreneurs
to make charges for the type of
television programming now avail-
able on free TV, it will contribute
significantly to the fires of inflation.
The average American family
simply cannot afford to pay twenty-
five to fifty dollars a month or more
for television programs at a time
when its budgets are strained to the
breaking point trying to meet the
costs of food, clothing and shelter.

CE-4

It seems unfair to call upon people
to pay higher taxes and then add
yet an additional tax in the form of
payment for the type of television
programs they now receive without
charge.

“We urge that the Commission
reject the attempt of pay-cable tele-
vision operators to add to the cost
of living of the average family. We
respectfully request that if the
Commission proposes to change any
present rules relating to pay-cable,
that it make an inflation impact
study as indicated by the Presi-
dent.”

According to
Foster, It Is
“Totally Absurd”

NCTA President David H. Foster
has labeled as ‘totally absurd”
allegations made by broadcast in-
dustry spokesmen that relaxation of
pay cable TV rules will generate
inflation and prey upon consumer
pocketbooks.

“Indeed, pay cable will fight
inflation and extend the consumer’s
tight entertainment budget,” Foster
said. ““‘Pay cable allows a family to
see first run movies and sports
events for as little as $.50 per
program—a fraction of what it
would cost for just one ticket at an
arena or theatre.”

“The absurd economic argu-
ments of broadcast lobbyists are
typical of the outlandish and
unfounded claims the television
industry has used throughout its
campaign against pay cable,”
Foster said.  “‘Broadcasters con-
tinue to toss emotion-laden, head-
line-grabbing charges into this
proceeding which they think will
win the sympathy of the viewing
public.”

“l know that the FCC will not
succumb to these false arguments,”
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Foster added.

His comments came in response
to charges made during the opening
session of FCC hearings on pay
cable regulations.

Foster said that such unfounded
arguments as those outlined by
Eliot Janeway, an economist hired
by the National Association of
Broadcasters to describe his fatalis-
tic view of pay cable, and other
NAB spokesman avoid the principal
economic issues in the pay cable
situation.

Unrestricted access to sports and
movies would lift the monopolistic
stranglehold broadcasters now have
over such programs, Foster said.
Such competition would bring back
true ‘‘marketplace economics”’
which would lower the price of
these programs, he added.

Foster cited the ever-escalating
prices which broadcasters pay for
shows—up to $10,000,000.00 for a
single network movie.

“This translates into rates as
high as $200,000 per minute of TV
commercial, and that is filtered
down to the consumer in the form
of higher prices for advertised
products,” Foster said.

“If anyone should be accused of
encouraging inflation, it is the
broadcasters themselves,”” he con-
cluded.

Citing the number and diversity
of public interest and cultural
organizations which have called for
an easing or elimination of pay
cable regulations, National Cable
Television Association President
David Foster told the Federal
Communications Commission that
it must heed the demand to
abandon the current restrictions.

Foster emphasized that a major
segment of the comments filed at
the FCC last month in the latest
phase of the Commission’s pay
cable proceeding came from groups
with no vested interest in the issue.

“More than 85 percent of the
comments submitted to the FCC
called for relaxation or elimination
of the pay cable rules,” Foster told
a meeting of the Pacific Northwest
Cable Communications Association.

“Even more significant was the
variety of groups seeking such FCC
action,”” Foster continued. “It in-
cluded cultural groups such as
Lincoln Center for the Performing
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Arts and the Metropolitan Opera in
New York and the Kennedy Center
in Washington as well as sports
interests such as the National
Hockey League, National Basket-
ball Association and the Commis-
sioner of Baseball.”

In addition, motion picture
studios, public interest groups,
trade unions, financial analysts,
educational institutions and govern-
ment agencies asked the FCC to
ease its restrictions on the type of
programming which pay cable can
carry, Foster pointed out.

“While sheer numbers do not
prove that public sentiment is
totally on our side, I think it is
significant that so many groups
with little or no vested interest in
the issue chose to take a stand on
the subject,” Foster said.

Foster pointed out that more
than 70 organizations filed com-
ments at the FCC in the latest
phase of the pay cable proceeding.
Of that total, nine were submitted
by TV networks, TV stations or
broadcasting trade associations.
One was submitted by the theatre
owners trade association.

“All of those groups have a
vested interest in preventing the
growth of pay cable,”” Foster
charged. ““Their comments are
laced with protectionist pleas and
unfounded accusations which they
are using in an effort to stymie a
marketplace decision on the future
of pay cable.”

Foster noted that about 20 of the
pro-pay cable comments came from
parties with vested interests in the
development of pay cable—primar-
ily cable TV associations and
CATYV operators.

“What is important,” he empha-
sized, “is the 40 other parties who
have entered into the proceeding.
They feel that pay cable TV will be
of benefit to the people they serve
and the citizens they represent. At
the very least they have asked the
FCC not to continue artificial and
unnecessary restraints on the devel-
opment of pay cable merely to
protect broadcasters’ interests.”’

Foster cited excerpts from the
comments of many parties which
filed comments in the pay cable
docket. In particular, he empha-
sized a remark from the Office of
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Telecommunications Policy.
Quoting OTP Acting Director
John Eger, Foster said, ““Those
arguing for restrictions on the
public’s opportunity to purchase

new cable programming services
should have the burden of proving
their case and ought to be held to a
high standard of proof. This
burden has not been met.”

Cable Executives Call Rules
“Monopolistic Protectionism”

Cable Television executives have
characterized Federal rules on pay
cable TV as “‘monopolistic protect-
ionism” and urged the Federal
Communications Commission to
abandon its restrictions over pay
cable development.

Speaking at the opening session
of FCC public hearings on pay
cable TV rules, the group of four
CATV and pay cable company
officers said any restrictions on
what can be cablecast is contrary to
public interest and marketplace
free enterprise.

Monroe Rifkin, president of
American Television and Commun-
ications Corp., criticized FCC rules
which, he said, deter the develop-
ment of cable TV and at the same
time stymie the public’s opportunity
to see programs other than what
commercial TV offers them.

Rifkin cited the massive capital
investment required to build a
broadband communications system
such as the FCC envisioned for
CATV. Unrestricted pay cable
service would generate a revenue
base which, in turn, would make
possible new urban cable services,
Rifkin said.

Barry Zorthian, Time Inc. vice
president, refuted charges by
broadcasters that pay cable might
siphon programs from commercial
TV.

“Siphoning is not in the cards
and any claims to the contrary do a
disservice to the American people,”
Zorthian said. “We want (the rules)
changed to permit us to have access
to what is warehoused, to what is
denied to the American people, not
to take away what is available to
them.”

Ralph Baruch, president of Via-
com International, directed his
comments to FCC restrictions
which now limit the number and
age of “classic” films permitted on
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pay cable channels. He called for a
complete elimination of restrictions
which prohibit viewers from seeing
films on pay cable after network
telecasts.

“Once a motion picture has been
shown on national television the
public interest has been served, and
the open and free marketplace
should come into play without
un-needed rules, regulation or
interference from the Commission,”
Baruch said.

Geoffrey Nathanson, president of
Optical Systems, criticized broad-
casters for “‘warehousing” films to
keep them off pay cable TV. This
is done, he said, when networks buy
exclusive rights to new films and
then prohibit film distributors from
selling pay cable exhibition rights
prior to the network telecasts.

Such tactics, Nathanson said,
diminish the economic footing of
the pay cable industry and reduce
the value of such service to
subscribers. He characterized such
economic power-plays and FCC
limitations on new movies as the
major obstacles in developing a
marketplace system which allows
viewers to choose the programs they
want to see on pay cable.
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Shooting film for TV

By Ron Whittaker

For the cinematographer not
familiar with the normal limitations
of the television system, it has often
been a mystery why a film can look
so good when projected on a screen,
and then look so bad when
reproduced by television. Because
of the specific requirements and
limitations of the television process,
a cinematographer must constantly
keep in mind certain important
guidelines and precautions when
making film for television..

Exceeding
the Brightness Ratio

Probably one of the things which
causes the most problems with
films for television is when the
subject matter exceeds the standard
20:1 brightness ratio of the tele-
vision system. This normally causes
a highly undesirable compression of
the picture’s tonal scale. The most
common example of this—and
probably the most extreme kind of
example—is when a subject is shot
outdoors against a bright sky, or
inside in front of a brightly
backlighted window, venetian blind,
or curtain.

In order for the television system
to accommodate the extreme bright
to dark range in a scene such as
this, the white video level must be
lowered to a point within the
system’s transmission capability.
When a film’s relatively wide tonal
range is reduced to the 20:1 range
of the television system, tonal
compression results. Normal face
tones, which should ideally lie
about midway up the grey scale,
end up being pushed down to the
darker end of the scale. (See Figures
1 and 2.)

In extreme cases, a normally lit
and exposed subject can appear (on
television) to be in total silhouette
against the bright background. The
same film could look perfectly
acceptable when projected on a
screen.

To combat this problem, the
reflectance of fully illuminated
subjects for filming should be held
to between sixty percent maximum
reflectance and three percent min-
imum reflectance. This represents a
20:1 difference between the “‘whit-
est-white’” and the “‘blackest-black”
areas which are in any way
significant in the scene. The word
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“significant” here refers to two
things: importance in the scene in
terms of needed picture detail, and
in terms of area occupied in the
scene.

If a white area is very small and
does not contain any important
detail, it can exceed the sixty
percent reflectance limit and be
“clipped” in the television process,
without significantly affecting the
appearance of the televised picture.
A common example of this is in
spectral highlights, such as reflec-
tions from jewelry or shiny metal
objects. However, when the ‘‘over
sixty percent’ area starts to exceed
about three percent of the total
scene, most television systems will
start the process of compressing the
tonal range of the scale to
accommodate the offending white
area.

The terms “‘reference white” and
“reference black’ are used to
designate the lightest and darkest
areas of a scene which are
“significant”, as previously defined.
Because of the 20:1 brightness
limitations, reference white in a
scene filmed for television generally
ends up looking rather grey to the
human eye, compared to a white
sheet of paper, for example. This
has led to the term ‘‘television
white”” for tones used in clothing
and paper (commonly scripts) which
appear white on television, but
which are actually a light grey (60
percent reflectance). The old prob-
lem of men’s white dress shirts
upsetting video levels has been
greatly reduced with the popularity
of pastel colors in shirts.

Reference Black

Reference black is somewhat
less of a problem in the film-to-tele-
vision process. The three percent
point is measured by a reflectance
light meter in the darkest, ‘“‘signifi-
cant” portion of the scene to be
photographed. Keep in mind that
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all detail with less than three percent
reflectance will be lost.

When filming for television, it is
important to retain scene-to-scene
consistency in the reference white
and reference black levels. Expo-
sure consistancy is the basic
element here. Variations in expo-
sure, even when the 20:1 brightness
ratio 1s adhered to, will commonly
result in scenes being “‘washed out”
or going virtually black for a few
seconds before the television pro-
cess can suitably adjust to the
variations.

Although 3:1 lighting ratios were
no problem in black and white
television, a 2:1 ratio should not be
exceeded in filming normal scenes
for color television. This, of course,
not only applies to the key-to-fill
ratio, but also to the key-to-back-
ground incident light readings.
With the advent of color television,
the contrast and gamma control,
which formally existed in the
special printing and processing of
black and white film for television,
is, for practical purposes, no longer
possible.

Television’s
Essential Areas

Another problem area which has
caused many a headache for the
uniformed cinematographer is tele-
vision’s “‘essential area”, or “‘safety
arca’’. Because of over-scanning
and other problems in the television
transmission process, about ten
percent of the total film picture
area will (normally) be lost on home
receivers. (See Figure 3.) The
remaining ninety percent of the
picture is referred to as the ‘‘safety
action area.” All important subject
matter, therefore, should be con-
fined to this area.

Safety Title Area

There is a second, even ‘“‘more
safe” area of the television picture
which represents the margins for
titles or writing. This is referred to
as the “‘safety title area’”, and is
defined as the central eight percent
of the picture area. (see Figure 3.)

Because of the importance of
these safety areas, and the ecase by
which they can be forgotten in the
pressure of shooting television film,
some cinematographers have incor-
porated television safety area masks
or guidelines right into the view-
finder systems of their 16mm
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cameras. Where the amount of tele-
vision work justifies it, the size of
the film aperature in a 16mm pro-
jector can also be reduced to con-
form with the safety action area.
The actual dimensions here would
be .33 inch by .25 inch, minus the
rounded corners shown in Figure 3.

It should be kept in mind that
these safety area percentages also
apply to 8mm and 35mm motion

& T e

Normally exposed and developed motion picture film is capable of reproducing a

picture {ilm, as well as for 35mm, 2
X 2 slides intended for broadcast.

Loss of Picture Detail

When shooting film for televi-
sion, it must also be remembered
that the resolution of the video
process if very limited, compared to
photographic film. (This is not true
to the same extent for all natjonal
systems of color television, however.
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brightness range far in excess of the 20:1 range of normal broadcast television

systems.

When the window area of this scene is brought within the brightness range
capability of the television system, severe tonal compression results at the lower

end of the grey scale.
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The French system, for example, is
technically superior to ours in
several important ways. Even within
our own country we have closed
circuit television systems which are
capable of far greater resolution
and technical fidelity than our
standard broadcast system.)

While the traditional way of
measuring film resolution is in
terms of paired lines per millimeter,
the television system uses a some-
what different criteria. The vertical
and horizontal resolution of the
television system must be looked at
separately.

The vertical resolution of a
broadcast picture is limited to
-about 480 horizontal lines. (About
55 of the total of 525 lines are lost
during the vertical retrace phase of
the scanning.) Vertical resolu-
tion, under the best of conditions,
therefore, can never exceed 480
lines.

Horizontal resolution is highly
dependent upon the camera equip-
ment involved in picking up the
film, the electronic processing and
transmitting equipment, and {most
importantly) the home reception
conditions. Theoretically, the U.S.
system of television is capable of
resolving over 600 horizontal lines.
In actual fact, however, an average
home receiver can only resolve
between 200 and 300 horizontal
lines. The home receiver is by far
the weakest link in the whole
process.

One of the biggest problem areas -

in relation to the television system’s
restricted definition is in the
reproduction of written material.
You have doubtlessly secen old
movies shown on television where
most of the credits were illegible.
The following are some basic
guidelines in lettering for television
films.

Lettering

First of all, the number of words
attempted on the screen at one time
must not exceed 20, even under the
best of circumstances. Many televi-
sion graphic specialists have adop-
ted rules of ten to twelve maximum
words on the screen at one time. In
instructional television applications,
where students may be viewing a
TV screen at distances up to 50
feet, the number of words should
never exceed ten to twelve. These
limitations are based on optimum
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conditions, using a highly legible
type face with sufficient character
to background contrast.

Upper case letters are more
legible than lower case. Lines on
the screen should be ‘‘double
spaced’’; that is, there must be a
space between lines equal to the
height of the tallest letter used.

Horizontal spacing between let-
ters and words 1s even more
important. ““Condensed” type faces,
or letters which look crowded
together can quickly become illeg-
ible. Between words, a space equal
to about a capital “M” or “W7”
should be used. Between sentences
the space should double this.

The contrast difterence (bright-
ness ratio) between the letters and
their backgrounds should be at
least three to one. All things con-
sidered, dark letters against a light
background are more legible than
light letters against a dark back-
ground.

Color Compatibility

The next big problem area for
the television cinematographer is
that of color compatibility. There is
a large percentage of black and
white sets in use in the United
States today. A scene which looks
“breathtaking’ in color can be
muddy and totally lacking in tonal
separation in black and white.
Many colors, although they will
have great hue contrast, will not
have tonal contrast. Red letters on a

‘blue background, for example, may

have high legibility in color, but
many totally merge together in
black and white. The problem of
color compatibility and good tonal
separation is one of the biggest
problems television production per-
sonnel have had to struggle with in
the change from black and white to
color television.

Sufficient tonal separation in
important subject matter areas can
be easily checked with a reflected
light meter. A good spot meter can
be a real boon in solving both the
problems of contrast ratio discussed
earlier and to the problems of
adequate tonal separation. The
actual difference in reflected bright-
ness needed between two tones or
hues to give adequate tonal separa-
tion will depend upon the size and
importance of the area in question.
A twenty to thirty percent differ-
ence in reflectance will generally
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prove to be adequate for most

purposes, however.

Simultaneous Contrast

Another problem related to film
reproduced through the color televi-
sion process comes under the
heading of ‘‘simultaneous con-
trast’’. Large areas of highly
saturated color will cause apparent
color shifts in other subject matter
in the scene. The color shift
normally will be toward the color
complement of the dominent color.
Flesh tones against a large satur-
ated area of red will tend to shift to
cyan; against blue they will shift
toward yellow; and against green
they will pick up a magenta hue.

This problem can be particularly
noticeable (and undesirable) in
photographing food. Once under-
stood, however, this phenomenon
can be used to your advantage.
Fresh red meat, when photo-
graphed against a cyan back-
ground, for example, will be greatly
enhanced by taking on a greater
color saturation.

Moire Patterns

The last problem, which is not as
troublesome with film as it is with
live or video taped television
productions, relates to moire pat-
terns. When a regular pattern of
high contrast detail is reproduced
by the television process, it often
interacts with the television scan-
ning lines to produce a shimmering,
artificial pattern which can be
highly distracting.

This moire pattern is often rather
difficult to predict, due to many
variables involved, but suffice to
say, the cinematographer should
avoid closely-spaced, high contrast
lines or patterns in sets or clothing.
Probably the worst offender in this
regard are the patterns in some
men’s sports coats.

The foregoing should be con-
sidered as only the most basic
guidelines in making films for
television. The cinematographer
highly involved in making television
films will undoubtedly want a far
greater understanding of the limit-
ations, problems and potential of
the television process. But with
these basic guidelines well in mind,
the average cinematographer should
have no trouble in shooting consis-
tently acceptable television film.
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Audio console roundup

The console business has been on
the broadcast front burner for the
past year. And, as you will see in
this roundup of currently available
consoles, the number of entries,
options, and styles is steadily
climbing.

Consoles stood pat for so long
that many stations put their
engineers to work designing custom
consoles to fit individual station
needs. Over the years, Broadcast
Engineering has featured a variety
of “build-it-yourself’” consoles. Re-
cently, however, console manu-

facturers have made so many
changes that, even though some
still have the long familiar control
room look, they are far removed
electronically from the consoles of
the 60’s.

The choices today are so deep
that if we were to run pictures and
individual features on the entire
spectrum, it would take several
issues of BE to be complete.
Instead, we have asked manu-
facturers to select their high
interest consoles and tell us about
the pertinent features. Meanwhile,

you can look for consoles to share
the limelight with electronic journ-
alism at the 1975 NAB convention.
In one afternoon at the convention,
you could see most of the consoles
in this roundup and those pictured
in the current ads.

If you're moving in on a buying
decision on a console for the
control room or the production
studio, you may want to use the
reader service card numbers to get
further specs for comparison and
discussion when the buying team
meets.

Audio Designs
BC-5 Series

The new BC-b Series production
consoles are designed to meet today’s
competitive audio requirements, while
allowing for the needs of the future.
Ease of expansion through the choice
of modular plug-in components (770
input and 873 Series output modules)
are the key to system flexibility, The
BC-5 console is well suited to studio
production work.

Features proven state-of-the-art
studio design, modular plug-in compo-
nents, 5-year warranty, 4 outputs
with individual VU’s and monitors,
cue, foldback and equalizers, flexible-

up to 16 low-level inputs or 28 high-
level inputs, echo send on all inputs
and echo return on all masters.

For More Details Circle (59) on Reply Card

Audio Designs

ADM Consoles

These new Audio Designs ADM
consoles are modular, multi-produect
{up to 32) by 4 submaster, TV studio
and production center units. Proven
state-of-the-art TV studio design;
modular plug-in components; 20 low-
level inputs or 104 high level sources
for flexibility; 4 submaster busses
with selection to 2 master busses;
echo send on all inputs and submas-
ter; echo return on all submasters
and masters; selective group mic
muting; 14-band reciprocal equalizers
available on all inputs; cue on all
inputs - selective foldback on all in-
puts. Five-year warranty.

For More Details Circle (60) on Reply Card

Auditronics
Recording-Mixing
Grandson

Model 110 is a new expandable,
completely modular professional
recording/remixing/on-air audio con-
trol console from Auditronics, Inc.
Designed to accommodate up to 16
frack recording and on-air appli-
cations, the free standing unit is
expandable to 18 mixing positions—36
inputs—in only 36" width. It offers
complete metering, two echo send/
receive channels, talkback communi-
cations, separate control room and
studio monitoring, test oscillator, and
a full line of matching accessories
including a plug-in patch bay.

December, 1974
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A unique second generation, full
capacity system at a moderate price,
GRANDSON, fills the gap between
conventional broadcast consoles and
sophisticated recording consoles. The
most recent integrated circuit designs
as proven in the widely accepted
Model 501, SON OF 36 GRAND, are
utilized.

Monitoring functions and muting
circuitry are TTL logic controlled and

may be re-programmed by the owner
to meet specific requirements. To
accommodate the exceptional dynamic
range requirements of this multi
application device, 20 dB headroom is
provided over +4 dBm output and
each input position may be ordered
with a stepped input sensitivily
control handling levels from -70 dBm
to +20 dBm, a 130 dB dynamic range.
For More Details Circle (61) on Reply Card

Automated Processes
Model 1604

The new audio control console,
Model 1604, from Automated Process-
es, Ine. (80 Marcus Drive, Melville,
New York 11746) offers flexibility.
Performance options can be selected
from among plug-in modules, and a
variety of interchangeable equalizers
is also available,

The relatively low cost of this con-
sole makes it suitable for use for
either fixed or remote recording, and
as a production or on-the-air console.
It will accommodate 16 inputs, 4 echo

channels, 2 foldback circuits, 4 output
channels, 4 submasters, 4 speaker
monitoring, slate, tone and intercom
circuits, and audition and cue facili-
ties. For broadcast application, the
1604 console has the necessary fold-
back, audition, intercom and program
interlock features, and may be
equipped with optional modules offer-
ing remote control of tape machines
and turntables, or remote input pre-
selection.
For More Details Circle (62) on Reply Card

Ampro Corporation
Slide Fader Console

Ampro Corporation can supply ei-
ther the older format console or the
slide fader versions in 4, 6, 8, 10, and
12 channel models with mono, dual
mono, stereo and dual stereo ver-
sions. The slide fader console shown
here is a 10 channel unit.

The other unit is the AC-10-S 10
channel stereo console, a full function
broadcast audio center. It features
four selectable inputs per channel,
balanced, triple shielded transformer
coupled preamps and step faders with
cue in all input channels. Telephone
grade lever keys feed a shielded,
printed circuit mixing bus network. A
low noise boost amplifier, protected
line driver and VU meter complete
the program signal chain. Dual chan-
nel consoles provide a second high

level metered line output from the
audition system. Solid state muting
relay drivers eliminate pops and
clicks.

For More Details Circle {63) on Reply Card

CCA Futura
Audio Consoles

CCA offers a complete line of solid
state audio consoles with six- or ten-
channel models in mono, dual mono,
Stereo, and AM-FM stereo. A com-
plete system is also available with
semi-portable furniture for remote
originations or the low-budget studio.

Features include plug-in solid state
electronics, modern composition slide
faders with cue detente, identical am-
plifiers for program and audition
channels, full 10-Watt RMS monitor
amplifier cards, and interchange-
able high and low level input circuits.
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Typical specifications include .1%
distortion at +8dBm normal output
level, ¥.5dB response from 50 to
15,000 Hz, and -70 dB signal to noise
ratio on both audition and program
channels.

For More Details Circle (64) on Reply Card

Cetec Series
10 Quadraphonic

Utilizing the unique circuitry of the
Series 10, Cetec introduces the quad
version of this console. Now discrete
channel quad broadcasting is within
the budget of the conservative pro-
grammer. The Series 10-Q can be
utilized for quad broadecasts, and for
stereo when not in quad service.
Equalizer is standard for the quad
console, allowing the operator to in-
sert equalization to selected input
channels, or overall ocutput of the
console.

Equalizer is simplified and covers
50 Hz and 7.5 kHz with +12 dB of
equalization. The reliability of the
Series 10-Q is derived from the f{field
proven Series 10 stereo console. This
console series meets or exceeds re-
quirements of N.A B, F.C.C. and ex-
hibits superior RF rejection. Console
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is completely self-contained except for
rack mounted dual power supply
which assures fail-safe operation.

For More Details Circle (65) on Reply Card

Dyma MA-31 Air Console

Dyma's MA-31 air console is an
up-to-the-minute design in modern
control center equipment. Functional-
ly designed as an on-the-air console, it
easily doubles as a versatile produe-
tion console.

The MA-31 air console features ten
channels of dual monophonic program-
ming with two mic channels, two
turntable channels with auto cue, an
automatic four cartridge channel, an

(Continued on page 20)

BROADCAST ENGINEERING


www.americanradiohistory.com

Console Interest
Reflects On State
Of The Industry

Why all the audio console buying activity in the past
12 months? The answer certainly is not an easy one.

Early this year we began to notice a rise in requests
for further information on audio consoles, and that led
us to closer scrutiny of this category of broadcast
equipment. At first the answer seemed to be the new
entries in the marketplace. Manufacturers who
previously were solely concerned with consoles designed
for the recording industry were turning to the
broadcast market as a natural extension of their lines.

There hasn’t exactly been a shortage of audio
console manufacturers supplying the broadcast market
in years past. But anyone who has been around a radio
station over the past several years knows that most
consoles began to look alike. With the entry of
production console manufacturers, broadcasters realized
they had an alternative. 1t wasn’t that the specs were
different or that there were new options. They looked
inviting. Slide controls, longer sloping panels, and
control layouts were different, but they also made
sense. This is not to say that earlier broadcast consoles
were not functional as well as reliable.

Meanwhile, of course, we have seen the influence of
FM market conditions that have made FM profitable
and viable. Add to that the growth of commercial and
educational FM numbers and you have a growing
market. And that must include the move from mono to
stereo.

From the FM side, you could say that automation
would cut console interests. Not so. If you want to go
with an all cart operation, you must pay close attention
to your production console. In some operations, it has
meant spending less time in the control room and
more in the production studio.

While quad hasn’t been a major factor, it certainly
is a consideration. And as the movement grows, so
grows the interest of the console manufacturers.

Now AM station numbers have not accelerated in
step with FM for obvious reasons. Nevertheless, AM
consoles have not been left behind in either electronic
or mechanical development. And with good reason.

Even with the growth of FM, AM still has almost
twice as many stations. Here, along with FM, though,
you must look at market conditions. Expenditures for
radio broadcasting advertising in 1974 are expected to
reach a new high of about $1.8 billion. AM is up 6
percent from 1973, while FM is up 20 percent. For
1975, it’s predicted that FM will jump another 30
percent, while AM climbs 16 percent.

So, a healthy radio market and changing technology
probably will hold the door open on audio consoles
throughout 1975.

Get Results
With C|as|,sified Ads
n
Broadcast Engineering
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Model 1604

Never before so much for so little.

Flexibility, quality and depend-
ability at a cost that makes this
console a completely practical
investment.

The Maodel 1604 is designed to
be vsed in a studio, as a remote
field unit, or as a procuction or
on-the-air console with quad or
two simultaneous stereo outputs.

It will accommodate 16 inputs,
4 echo channels, 2 foldback
circuits, 4 output channels, 4

submasters, 4 speaker monitoring,

slate, tone and intercom circuits
...as well as audition and cue
racilitios.

There are foldback, audition,
intercom and program interlock
Features, with options for remote
control of tape machines and
turntables .. aswell as remote
input pre-selection.

Choose from a variety of
modular, interchangeable
equalizers to provide the
flexibility you require. The
Model 1604 can be changed or
expanded to meet various
operating conditions with no
compromise in quality, per-
formance or function. Modularity
also means ease of servicing. All
external connections are plug-in
to allow rapid installation. Avail-
able table-top or pedestal
mounted, and options are factory
pre-wired permitting easy incor-
poration in the field.

Why not get the consale with
the features you need .. .at a
price you can atford. . from the
company whose busimess is
serving the audio professional
with equipment built to a
stanclard. . not to a price.

AUTOMATED PROCESSES. INC.
80 MARCUS ORIVE, MELVILLE, NEW YOBK TI46 - 515-694-9212

Far More Details Circle (14) on Reply Card
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(Continued from page 18)

auxiliary cart channel, and four chan-
nels for tape, telephone, etec. When
turntable channels are off, the signal
from the turntable is automatically
placed on the cue buss. Each channel
has start/stop function for the associ-
ated machine.

The automatic cartridge channel is
a Dyma exclusive. Four momentary
illuminated push-buttons are located
under the attenuator. When the but-
ton for Cart 1 is depressed, the audio
is brought up on the selected buss
and the associated cartridge machine
is started. When Cart 1 is finished,
depressing the Cart 2 button drops
Cart 1 audio, brings up Cart 2 audio,
and starts the Cart 2 machine.

For More Details Circle (66) on Reply Card

G.A. Gilbreath & Assoc.

Custom Systems

G.A. Gilbreath & Associates is now
engaged in designing custom audio
systems that include consoles. The
one pictured here was designed for
Ohio State University.

All consoles are individually de-
signed to meet the needs of the
individual user. That includes: inputs,
outputs, monitoring, size, and shape.
Consoles can be designed for broad-
cast, remote, or special audio uses.

For More Details Circle (67) on Reply Card

Harris Corporation
Gatesway 80

The Gatesway is extremely flexible,
with 18 inputs into 8 mixing channels.
These include 5 microphones, 4 turn-
tables, b tapes (reel-to-reel or car-
tridge), 3 remotes and network. Each
amplifier is mounted on a separate
printed circuit board, which in turn
mounts in a card-rack holder. Pro-

gram, cueing and monitor amplifiers
all have the same electrical design
and construction, and are completely
interchangeable. A protective system
of warning lights and relay speaker
muting is provided to prevent acous-
tic feedback and broadcasting of cue
signal when “live” microphones are
nearby. Frequency response is 20 to
20,000 Hz, +1 dB. Distortion is less
than 0.5% at all frequencies. All solid
state.
For More Details Circle {68) on Reply Card

Harris Corporation
“Stereo Producer”

This is a solid-state four-channel
stereophonic production mixer provid-
ing all facilities for direct recording,
dubbing, sound-on-sound recording,
editing and monitoring. Inputs in-
clude: 6 microphones into two faders,
and 10 turntable, cartridge or reel-to-
reel recorders into two faders (for
each stereo channel).

An important feature of the Stereo
Producer is the ability to make sound-
on-sound recordings with ease. The
monitoring amplifiers normally bridge
the program amplifier outputs. If it is
desired to add voice-over on a prere-
corded voice or music track, the moni-
tor amplifier is switched to either of
the high-level inputs, ahead of the
mixers to prevent acoustic feedback.

For More Details Circle {(69) on Reply Card

LPB Inc.

S-15/8 Channel

The LPB S-15 8-channel dual output
mono console contains eight input
mixer channels and is suited to re-
quirements of radio and TV control
rooms and production studios. It uses
an all-solid state system designed for
long life under daily use.

Because the S-15 program and audi-
tion channels provide identical per-
formance specifications, the console
can be used as a dual-output channel
console. This feature allows the pro-
gram channel to be used for on-air
programming while the audition chan-
nel is simultaneously used for produc-
tion and recording purposes.

For Mare Details Circle (70) on Reply Card
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LPB Inc.
S-9B 4 Channel

The LPB S-9B 4-channel mono con-
sole is designed for the requirements
of the production studio, newsroom,
mobile studio, remote site or other
applications which do not justify the
cost and complexity of a larger con-
sole.

Offering
flexibility in an economical package,
the S-9B has special cue switches that
are quiet yet solid, allowing definite
operator “feel”.

For More Details Circle (71) on Reply Card

considerable operational

Maze 100B-16
Production Console

The Maze 100B-16 is a fully flexible
16-in, 16-out 4-buss console complete
with conductive plastic sliders, full
monitor and mixdown panel, talkback
with mute, echo, three stages of
equalization, pan, solo mute button,
and more. The unit is designed for
tabletop mounting and measures 297
x 48" x 17° and has a frequency
response of +1dB. The console comes
complete with heavy duty Lambda
24-Volt power supply which is de-
signed for outboard mounting and is
priced at $9,500.00.

For Mare Details Gircle (72) on Reply Card

Address Correspondence
To: 1014 Wyandotte
Kansas City, Mo. 64105
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The McCurdy approach

to engineering and construction

of a packaged system

allows the user to easily locate

his new equipment without the added
burden of wiring to auxiliary equipment,

All aspects of the broadcast function,
from news booth to music production
center, can be assembled into

a unigue and functional package.

Each system is fully pretested
as a total functional unit

and will meet or exceed

all broacast specifications.

McCURDY RADIO INDUSTRIES INCORPORATED
1051 CLINTON STREET, BUFFALO, N.Y. 14206 (716) 854-6700

108 CARNFORTH RD., TOHbNTO‘ ONT. M4A 2L4 (416) 751-6262

For More Details Circle (15) on Reply Card
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McCurdy 7700 Series

The SS 7700 series of television
production and recording consoles is a
logical extension to the Mc¢Curdy
package approach to engineered sys-
tems.

The design criteria of the SS 7700
series basic format allows for easy
expansion to a maximum of 26 func-
tional channels, which may consist of
almost any mix of input channels,
submasters and masters.

A full range of auxillary functions,
such as remote controls, are available
to ensure that the total design is
completely integrated to the user’s
requirements.

Functions available within each
channel include: Echo-sends; straight-
line faders; Sensitivity; Solo and Cue
busses; Phase reversal; Sub or Mas-
ter Assign pushbuttons.

For Mare Details Circle (73) on Reply Card

McMartin
B-800 Series

The McMartin B-800 Series, 8-mixer
audio consoles are available in six
standard models; for single and dual-
monaural, stereo and dual-stereo (four
channel); stereo plus combined simul-

amp.

today for details.

the source!

that's who AMPRO is with a variety of consoles availahle im-
mediately from stock . . . 4, 6, 8 10 and 12 channel audio
consoles in mono, dual mono, stereo and dual stereo/simulcast
versions with your choice of either slide or rotary fader! Heavy
duty components used throughout PLUS:

® 4 input transformer coupled preamps and step type faders

with cue on all channels.
@ +24 dBm protected transformer coupled outputs.
@ Protected monitor with 4 muted outputs and separate phane

@ Built-in cue, intercom & remote talkback systems.
@ Stereo phasing test switch for audible evaluation of source
phasing on all stereo consoles.

Add in shielded PC hoard mixing bus to eliminate maintenance
problems, 104 dB Mic to Program output and much, much more
and you'll see why AMPRO consoles set the industry standard.
Priced from $1,795 to $4,795.

AMPRO also manufacture a complete line of automatic tape
cartridge recorder/reproducers and multi-cartridge units. Financ-
fng available to qualified buyers. Call Alex Meyer collect or write

AMPRO CORPORATION

2220 Maplewood Ave., Willow Grove, Pa. 19090 e {215) 657-3100
Professional Equipment for Broadcasting Professionals

cast mono; and dual-stereo plus com-
bined simulcast mono operation.

The console system design uses
plug-in modules for all input program,
audition, monitoring and power sup-
ply function. This approach, particu-
larly for the input modules permits
great latitude in meeting the specific
operating requirements of each user.

The standard complement of mod-
ules provides for three low-level and
four high level input mixing channels.
Each channel is equipped with push-
button switch input selection of three
sources. Monitoring/speaker muting
logic for four microphone origination
locations is standard. The systems
accommeodate up to three microphones
in each of two studios; two micro-
phones in a third studio and single
microphone origination from an an-
announce booth and the console oper-
ating position. One mixing channel
accommodates high level balanced in-
puts from four remote lines, network
line and an auxiliary source. The four
remaining high level mixers accept
unbalanced low impedance sources.
These may be converted to balanced
high level inputs; or to RIAA equal-
ized phono inputs by substitution of
optional plug-in modules. All module
input connectors are prewired to ac-

For More Details Circle (16} on Reply Card
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cept any of the input module models.
For More Details Circle (74) on Reply Card

OPAMP Labs, Inc. 1204

Here’s an unusual production con-
sole that can be used for radio and
TV and can be ordered in a wired or
kit version. This 12-input, 4-output
console includes such features as: In-
put noise -127 dBm; output level +24
dBm; signal to noise 70 dB; and mix

pot, cue switch, input select and echo
send per input channel.

Also included are internal power
amplifiers for mixer monitor, boom
feed, director monitor, auxiliary moni-
tor, distribution amps, and cue. In

-addition, there is a five-frequency test

oscillator, cue on all input channels
and cue speaker, four distribution
amps with four outputs each, one
echo buss, and submixes for mixer
monitor, slate mic, director monitor,
and boom monitor,

For More Details Circle (75) on Reply Card

Rupert Neve Model 8301

This console is newly introduced by
Neve to offer portability and compre-
hensive facilities. The console is just
24.8 inches long and 11.1 inches high
with 10 equalized input channels and
4 mixing busses (2 program and 2
auxiliary).

Pre-fade listen (PFL) is provided on
overpress of the fader. After-fade
listen (AFL) also is provided. Two
speaker monitor systems, and two
playbacks te monitor system are
provided along with talkback facili-
ties. A line-up oscillator is included.

For More Details Circle (76) on Reply Card

Rupert Neve & Company
Broadcast Console

Rupert Neve manufacturers some
consoles so long they would boggle
the mind of broadcast engineers.
Shown here is a design especially for
broadcast use. {Picture is from Pica-
dilly Radio, Manchester, England.)

The Neve console features: Four
mic input channels with frequency
correction and horizontal sliding
fader; high level mono input channel
and stereo input channels with hori-
zontal sliding fader; mono and stereo
output with distribution amps; stereo

(Continued on page 24)
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Management
Highlights

Consoles represent a category of radio equip-
ment where the team approach to buying is most
important. For most stations, the console is at the
heart of sound and personality.

Certainly station production needs cannot be
scparated from engineering knowledge of new
technology without causing problems. Once sup-
plied with format and specific operational needs,
the cngineer becomes a viable voice on the
decision making team. He should be able to go
beyond the ‘‘gee whiz’’ chrome trimmings to
technically interpret station needs, taking into
consideration the wide range of options available.

Since the console is a **hands on” item, its
selection should come from a consensus of staff
opinion. Otherwise, the selection could cause
more problems than it solves.

STEREO

®Scully

FLUTTER BAR
RECONDITIONING

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 ultrasconically
clean everything — install new heads if yours cannot
be relapped — replace any worn or missing minor hard-
ware — adjust — test — ship back PRE-PAID vyour
assembly (not some other),

36 HOUR SERVICE — LOANERS AVAILABLE

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

IMINEARPOLIS | g ﬁ/g N MAGNE TICS IVC. )
8i25 PLEASANT AVE SO MWNNEAPOUS,MWN 55420

(612) 8E4-7393
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A LIMITER WITH
INSTANTANEOUS

ATTACK-LESS THAN
1% DISTORTION

WILKINSON ELECTRONICS LA2-C/S
STEREO OR MONO

* Distortion — %% for 6db of limiting.
1% or less to 20db of limiting.

* Attack Time — 5/4 Radians for gain
control before clipping.

* Overlimit Attack Time — Instantaneous.
* Compression Ratio — More than 35:1.
* Frequency Response — + Tdb 50Hz to
35KHz with full limiting.

For complete details write:

WIEKINSON

ELECTRONICS, INC.

1937 MacDADE BLVD.
WOODLYN, PA. 19084

PHONE (215) 874-5236 8745237

For More Details Circle (18) on Reply Card

A NOISE FREE
AGC AMPLIFIER |
WITH A DYNAMIC
RANGE PRESERVER.

WILKINSON ELECTRONICS GCA-1

STEREO OR MONO
* Noise —-75db even with loss of input.

Automatically  “rides”  gain
without regard to peaks. Ex-
clusive RMS Detector preserves
dynamic range. Will not adjust
. ~gain if signal removed.

* Distortion — 0.1% all gain settings.
* Frequency Response — + Ydb S0HZ to
20KHz any gain setting.

For complete details write:

WilKINSONE =

ELECTRONICS, INC. 108 215) 8745235 8745237

For More Details Circle (19) on Reply Card
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ith the rugged
rellabllltq of

The makers of premium quality
tape cartridge eqguipment 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"
series. We'll do the rest.

Phone 309-828-1381

INTERNATIONAL
THPETROﬂI(S CORPORATION

Main Street  Bloomington, |llinois 81701

anada by
3 [Lid., Taronlo
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(Continued from page 22)

output monitor at +4 dBm; reverber-
ation groups, send and return; solo
(after-fade) facilities; 2 voice-over
units; integral patch panel; cue lights
and transmission warning lamps; and
reverse talkback with console loud-
speaker.

With controls set flat, the overall
response between any input and any

output is within 1.0 dB between 20 Hz

and 20 kHz, referred to 1 kHz.

For More Details Circle (79) on Reply Card

Robins/Fairchild FM

Model F30052

The Robins/Fairchild 3000 series
includes this FM version that features
5 stereo input channels with stepless
motion faders with cue switches. To-
tal input capability is 12 sources.

Other features include: dual stereo
output channels (audition and pro-
gram); IC Op-amp circuitry on plug-in
modular PC boards; interchangeable
PC boards for flexibility; studio talk-
back output; freq. response +0.5 dB,
30 to 15,000 Hz; S/N 65 dB or better,
with -60 dBm in, +8 dBm out; cross-
talk is below the noise with normal
levels and control settings; THD 0.5
percent or less at +24 dBm output;
and program output +8 dBm nomi-
nal, 150 Ohms, balanced.

For More Details Circle (77) on Reply Card

Robins/Fairchild
Modular ICBM

This console is particularly interest-
ing because it allows the user to
build upon the console’s capability by
adding modules. All ICBM models are
capable of the building block ap-
proach. They use Op-amp circuitry.

The company claims equivalent noise
of -127 dBm and distortion of 0.1
percent as typical for module amps.

This design concept allows the con-
sole to be of minimal input/output
configuration, or (with module choices)
a sophisticated custom console.

For More Details Circle (78) on Reply Card

Russco Model 505

The Russco Model 505 features sol-
id state circuitry. Adjustable equaliza-
tion for either RIAA or microphone

www americanradiohistorv com

input. First 4 channels are low level
inputs. The 5th channel is fed by 5
separate inputs. Selection by push
button switches. A 25-Watt built in
monitor amplifier is featured. A 1-
Watt cue amplifier and a headset
amplifier are also included. The 505 is
available either as a rack mount or
dest top model.

For Mare Details Circle (80) on Reply Card

Russco Model 505-S

The Russco Model 505-S stereo con-
sole uses solid state circuitry. Adjust-
able equalization for either RIAA
equalization or flat response for mic-
rophone input on preamps of first 4
channels. The 5th channel is fed by 5

separate, balanced stereo channels.
Selection by push button switch. Cue
pots on all channels. A 1-Watt inter-
nal cue amplifier and speaker is in-
cluded as well as a stereo head phone
amplifier.

Monitor Amplifier is an external,
25-Watt per channel unit and is sold
separately.

For More Details Circle {(81) on Reply Card

Sparta Stereo
Centurion Il

The Sparta Centurion II is a stereo
8-12 mixer console, with three inputs
per mixer in any configuration. It
accepts one or two 6-mixer Extender
Panels, so that total flexibility is
24-mixers, 72-inputs.

Features include: identical, inter-
changeable mixer modules; modules
switch selectable for hi-med-low level
inputs, which automatically select in-
put impedence; noiseless optically-
isolated audio switching; external
switches turn mixer modules on &
off; Form A contacts from console

(Continued on page 55)

BROADCAST ENGINEERING


www.americanradiohistory.com

In its unique combination of styling,
construction and performance, Cetec's
Series 10 Broadcast Console represents
the most advanced stereo®* broadcast
console available. Printed circuit boards
and flat
nearly all interconnecting circuitry, assur-
ing error-free assembly and an unusually
clean and reliable interior.

Operating features of the Series 10
include: ten stereo input channels; pro-
visions for remote stereo inputs; com-
plete stereo output channels for both
program and audition, either of which is
switchable to monitor or broadcast;
stereo monitor output with muting and
on-the-air relays; built-in cueing amplifier
and speaker; three-position talkback
switch; stereo headphone output; remote
stop/start controls for tape, cart ma-
chines or turntables; built-in clock; and
two power supplies (remotely located),
of which can handle the full
power requirements of the console.
*Quad version also available.

either

1 1
@I] 2555 Briarcrest Road, Beverly Hills, California 90210 « [213] 278-5990

99FM

Los Angeies

Mr. Don King October 21, 1974
Cetec Inc.

13035 Saticoy Street 7
North Hollywood, Calif. 91605

Dear Don:

It is never difficult to write a letter of ‘thanks' for such
a superlative product.

Since the installation of the Cetec audio console, it has
proved its worth time and time again, when other manufactur-
er's consoles have failed to perform at anywhere near the
level of the Cetec. The console's ability to operate in an

RF field is truly a sign of excellent design and craftsmanship.
Needless to say, I am totally sold on it..

If at any time you have a prospective buyer who wants a good
recomendation, please feel free to call me.

Cordially,

Chieéf Engineer, KJOI

ribbon wiring are used for

Cetec Audio

A Division of Cetec Corporation
13035 Saticoy St., North Hollywood, California 91605
Phone: (213) 875-1900 TWX: 9104992669

EUROPEAN OFFICE Cetec, U. K.

Sapphire House, 16 Uxbridge Rd., Ealing, London W5 2BP
Phone: 01-579 9145 Telex: 837329

For More Details Circle {21) on Reply Card
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Audio

impedance
matching

By Pat Finnegan

The variety of component units
making up a broadcast station
audio system can interface electri-
cally because the input/output cir-
cuits have been standardized to
specific values. Impedance is only
one of these values.

When terms have been around
for a long time they can become
so commonplace that they tend to
lose signiticance in the minds of the
users. The eclectrical values, how-
cver, are still valid even though we
may become careless at times.
Carcless practice when matching
impedances will incur several forms
and degrees of penalties, resulting
in poor system levels, amplitude
and phase distortion, and poor
response curves across the pass-
band.

What It Is
Impedance is an electrical value
which contains both resistive and
reactive components, expressed in
Ohms. The amplitudes of the audio

When patching into a jack field to measure an amplifier
output level, the voltmeter should have a termination across
its input to properly load the amplifier. (Load can be seen at

input, lower left side of meter.)

signal into or out of an amplifier
are directly related to these impe-
dance values.

To obtain the most efficient
transter of audio signal power from
one unit to another, the impedances
between them must be matched.
This match must hold for all fre-
quencies in the passband.

Penalties

Mismatching the load impedance
to the driving impedance will incur
penalties in operation. What kind
of penalties take place or the
severity, will depend entirely upon
the elements involved in the parti-
cular case. Here are a few ways in
which mismatching can effect
operations. But remember that
more than one type can occur at
the same time.

An amplifier whose load is im-
properly matched towards the low
value side, will have a low ampli-
tude signal output. To overcome
this loss in level, the gain control
may be advanced. This will lose the

wwWw americanradiohistorv com

Two transformers permanently mounted
different matching impedance windings wired to jacks. This
arrangement allows quick isolation or matching on a
temporary basis.

“headroom™ designed into the am-
plitier so that internal stages will be
overloaded and cause amplitude
distortion. At the same time, the
output stage will be required to
deliver a high signal current, per-
haps more than design limits,
which would cause distortion itself
and perhaps damage the transistor.

Mismatching at the input of an
amplifier towards the low value
side, will cause a low amplitude
input signal to the amplifier. The
amplifier gain control may be ad-
vanced to make wp the loss in
signal level, but the signal to noise
ratio will deteriorate. At the same
time, the amplifier operating at
high gain will make it susceptible
to interference, especially if it is
located near high RF fields.

Unless the reactive components
of the driving impedance are pro-
perly compensated by the load im-
pedance (a match), frequency re-
lated effects will occur. The type of
frequency discrimination will
depend upon the reactive compo-

in the rack and
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] nents and the direction they are
acting. If resonance occurs, there
. will be peaking of one or more
1 frequencies, while capacity across
] the circuit can act as a bypass and
' ' l ' roll oft the high frequencies, or
100 1K 10K 20K o :

other situations can cause a roll off

bB'S

A} RESONANCE: PEAKING AT SOME FREQUENCY of low frequencies. There will not
7 be a good response cutrve, and

phase errors can be introduced,
0B'S which can be detrimental to a
1 stereo system.

| I I I The Ideal and The Practical
100 1K 10K 20K Whenever there is an impedance
mismatch, there will be some
N (B) BYPASSING: CAUSES HIGH FREQUENCY ROLL-OFF penalty incurred. We must, how-
1 ever, differentiate between the ideal
and the practical, for we live in a
DB'S practical world. There are often
j cases when an inadvertent mis-
match does occur along with some
\ | L associated penalties, but the net
100 1K 10K 0K result may be very acceptable for
the application or even go un-
noticed. This is not to say that the
Fig. 1 Various effects the reactive components can have on the signal in ideal is not a positive goal to strive
a mismatched circuit. to attain. But the perfectionist who

A New and Fully DIGITAL
Transmitter Remote Gontrol Concep

(C) DIFFERENTIATING: CAUSES LOW FREQ. ROLL-OFF

O
COMMAND - STATUS
O i O
TELEMETRY LOGGING

G MmmELEY AnnciaTEs, e,

All functions required for remote operation of a transmitter plant are pro-
vided by the Moseley Associates Model DRS-1 Digital Remote System...
and completely by digital techniques. Our years of experience in the design
of analog and digital remote control systems have gone into the develop-
ment of this new system approach. Such features as field expansion of tele-
metry and command functions, wire or wireless operation, subaudible tele-
metry and true tally-back of channel/command functions characterize the
DRS-1. !

For complete details on the DRS-1 and information on
our other Digital Systems, please contact our Marketing Department.

111 CASTILIAN DRIVE
MOSELEY ASSOCIATES, INC. | goLETa, GALIFORNIA 93017

SANTA BARBARA RESEARCH PARK TELEPHONE (805) 968-9621
TELEX 658448 CABLE MOSELEY

For More Details Circle (22) on Reply Card
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television.

In one country, literally.

But Fernseh also means television
throughout Europe, Asia, Africa, South
America, Australia...and in America.
Now more than ever.

In Chicago, Houston, Los Angeles.
And Saddle Brook, New Jersey,
our new and expanded national
headquarters.

Not only are we the largest
company devoted
exclusively to manu-
N, facturing television
¥ = equipment, but weve
got the facilities to service it.
All over the world.

And now all over America.

The four cameras on the left represent
our complete family of broadcast guality

live systems.

They range from the ultimate studio/field
camera of universal applicationto a
no-compromise, 15-pound, battery op-
erated, handheld camera head.

Together, they're what television's
all about,

And why Fernseh means television.
Everywhere.

We'd welcome the opportunity to demon-
strate the superior capabilities of Fernsen
television equipment. A call to your
nearest office will bring any further
information you require.

Saddie Brook, Headguarters
(201) 797-7400

Chicago (312) 681-5000
Houstorn (713) 688-9171
Los Angeles (213) 649-4330

FERNSEH

Robert Bosch Corporation

For More Details Circle (23) on Reply Card
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would lose sleep over the fact the
response curve at some point in a
system is off by 0.1 dB is bucking
for an ulcer!

Although there can be cases
when a mismatch occurs and
various degrees of penalty must be
paid, no general statement can be
made as to how much can be
tolerated. Often, a critical listening
test will suffice. At least one in-
stancc comes to mind — a schedule
“E remote telco lines. Even a
loaded line at best can pass from
approx. 200Hz to perhaps 3 kHz. If
a mismatch following this line
should occur that would roll off
frequencies above 10 kHz, the ef-
fect would be unnoticable, as there
would be nothing of this value left
in the signal at the end of the line
anyway. As a matter of good engi-
neering practice though, it is better
to strive for the ideal when that is
possible to attain, but also realize
that there may be other situations
when the ideal has not been met
but the results are acceptable.

Some Practical Cases
Many broadcasters use industrial
type communications transceivers
tor remote pickup use. The receiver
in this type unit will seldom provide
an audio output, other than a
speaker or perhaps a jack for an-

other speaker. To match this unit
unit to the station system, use a
line to voice coil transformer, con-
nected across the internal speaker
side of the output transformer. If
there are any taps on the trans-
formers, adjust for the best match.
As an alternative, use a switch so
that either the speaker or the coil is
on the output. The output level will
probably be too high for the sys-
tem, so use a resistive pad to lower
the level. Besides providing match-
ing. this transformer will also pro-
vide isolation between the unit and
the system.

Test equipment and test setups
can provide many opportunities for
mismatch problems and resulting

erroneous test readings. Test setups
should duplicate the normal system
operating conditions. One should
be aware of the output circuitry In
the signal generator in use. In one
popular instrument, the output
meter is isolated from the cali-
brated attenuator by a transformer,
and the attenuator is balanced in-
ternally to ground. With this in-
strument, it the wrong driving im-
pedance is selected, the internal
meter will indicate supposedly cor-
rect levels, but the actual signal to
the amplifier under test will be far
from correct.

In another arrangement, even
though the correct impedance has
been selected, should the input of

ALTERNATE
UNIT OUTPUT METHOD
TRANSFORMER \

E

LINE TO VOICE COIL
K oprg  TRANSFORMER

TO SYSTEM
600

Q0OQLU

/ LOSS PAD
/ IF NEEDED

Fig. 2 One method of matching the output of a communications transceiver

to the station audio system.

SIGNAL GENERATOR

EX

INTERNAL
METER

ATTENUATOR

AMPLIFIER WITH
UNBALANCED INPUT

BALANCED TO GROUND

—————— ] o |
I | |
| [} ]
( ' |
| | I
I | |

AN L AN ANN——— |
1 | |
| | |
| | 1
| ! |
JI 600 @ 600 © | !
| 1 |
! ! |
) | !
| | |

v T 1
| ! . |
| { - !
i | |
) | |
| | i
J L e J

600 Q %“% 600 ©

BEST TO INSERT AN
ISOLATION TRANSFORMER

Fig. 3 If the load is unbalanced to ground and the generator attenuator is balanced to

ground, use an isolation transformer to prevent shorting out half the attenuator.
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the amplifier under test be an
unbalanced input, this will short
out half of the attenuator and again
provide incorrect signal levels. Yet,
the internal meter would indicate
that the output is correct.
Measuring amplifier output levels
with an instrument type voltmeter
can indicate incorrectly unless pre-
cautions are taken to make the
correct setup. When measuring an
amplifier that is wired through the

normal contacts in a jackfield,
plugging in the voltmeter will lift
the load off the amplifier, so now
its output level will be higher than
normal. The amplifier must be
terminated in its proper load impe-
dance, as the voltmeter is usually a
high impedance input.

The voltmeter input is also an
unbalanced arrangement, so if the
case i1s grounded it will short out
halt of the amplitier output trans-

{B) — PLUGGING INTO JACKS WILL'LIFT LOAD.
NEED TO ADD A TERMINATION,

AMPLIFIER

JACKFIELD
AMPLIFIER }
6009 v v 600 Q LOAD
ouTPuT I i (AMPLIFIER INPUT)
" NORMAL"
CONTACTS
(A= USUAL WIRING THRU JACKFIELD
AMPLIFIER }
600 Q v : LOAD
oUTPUT

ADD -——
600 Q@

‘||

(C) ~ UNBALANCED METER WILL SHORT OUT HALF OF
TRANSFORMER WINDING F METER FRAME tS GROUNDED.

Fig. 4 Various problems when measuring the output in a test arrangement.
Incorrect levels can be indicated when the impedances are not correct.

UNLOADED TELCO LINE

600 022
600 1500 (600 ) 600 150 Q 600 Q EQUALIZER
REMOTE STUDIO
END END

Fig. 5 Equalizing an unloaded Telco line. Although the line has a surge
impedance of 600 Ohms, matching in and out of the line is done as though it

were 150 Ohms.
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The
exciting

new space
saver from
Harris/Gates
...CriterionlIL.

Criterion CompactIlis a brand new 3
in 1 playback from Harris/Gates—the
originator of tape cartridge machines.
It offers three playback decks in a
single compact unit, for flexibility and
space saving.

You can mount two CC-IIl's side by
side in a standard rack—and have six
playbacks in about the same space
that’'s required for two regular size
playbacks!

All three decks of the CC-IIL operate
as separate units, with separate con-
trols and amplifiers—each feeding a
different program input. Operation is
extremely quiet ... fidelity is excellent.

There's more—including most of
the great performance-proven fea-
tures that have made Harris/Gates
Criterion 80 the industry standard.
Mono or stereo, rack or desk mount.
For complete information, write Harris
Corporation, Gates Broadcast Equip-
ment Division, Quincy, lllinois 62301.

M) HarRiS

w COMMUNICATIONS AND

INFORMATION HANDLING
For More Details Circle (24) on Reply Card
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Good Looks & Great Perfarmance are yours
with the RUSSCO STUDIO/MASTER 505
Audio-Mixers! 5 mixing chonnels, 4 channels
each with built-in preamps, each adjustable
for mic, phono or hi-level, and the 5th channel
has 5 hi-level push-button inputs! The menaural
version has a built-in monitor amp! Built-in cue
speaker, cue on any channel! Push button key
switching & LED indicators! Built-in headset
amplifier, Allen-Bradley Mod Pots, FET moniter
muting! Available Now in Stereo or Monaural,
Cabinel or Rack Moun

~pUSSLO

ELECTRONICS INCORPORATED
1070 Brookhaven, Clovis, Calif. 93612
Phone (209) 299-2167

for More Details Circle (25) on Reply Card
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former should that transformer be
balanced and center tap grounded.
This would also give a false level
indication.

Controlling signal levels between
amplifiers is often done with resis-
tive pads so that the amplifier gain
controls can be operated at mid-
range. Home built pads are gener-
ally acceptable for this application.
Formulas can be found in several
books on how to calculate the
resistor values needed, but it is the
lucky engineer indeed, who can go
to the resistor cabinet and find
those odd-ball calculated values! As
a practical matier, select resistors
that arc close to the calculated
values as possible. The net results
will be a slightly different loss
figure and a slight mismatch. The
mismatch should not cause any
problem, but actually measure the
resistors with an Ohm meter to get
those on cach side of a balanced
circuit as nearly equal as possible.
Omnce the pad is built, arrange a
test setup and actually measure the
loss figure you have created. But
remember to drive with the correct
impedance and terminate with the
correct impedance. However, if the
circuit 1s a critical onc in which the
valucs must be exact, the best
course of action is ordering a preci-
sion pad to do the job.

Resistor pads arc often used for
matching purposes, and these
should contain as little loss as
possible. Formulas are also avail-
able to calculate these pads, and
the same principles hold as pre-
viously mentioned,

The matching element most often
used is the transformer. There are
many types of these available, and
they have different impedance
matching capabilities and values.
These may be types that strap
windings together in series or paral-
lel arrangements, or they may be
tapped windings. Those with
tapped windings can be mounted in
a rack and the different impedance
values wired to the jack field, so
that desired matching can be as
handy as a couple of patch cords.
Of course, if they were used in a
fixed arrangemcnt on one circuit,
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they wouldn't be brought out to

jacks.

In many cases, impedances can
be treated as simple resistance
values and computed for series
parallel combinations, but with the
duc caution for the reactive compo-
nents present and their effects. For
cxample, an earphone rated at
2,000 Ohms impedance can be
placed across a 600 Ohm bus with
little cffect on the bus. But a
particular bus must have 4 loca-
tions where headsets must be at-
tached permancntly. Four 2,000
Ohm hecadsets in parallel will be an
cquivalent impedance of 500 Ohms,
and this will pull down the bus
impedance and the signal levels.
I'he better arrangement, of course,
is series resistors with the headsets
or higher impedance hcadsets.

Critical Areas

There are critical areas when the
impcdance must be matched ac-
curately. Fixed equalizers or curve
shapers, such as a pre-emphasis or
de-cmphasis circuit must have both
the driving impedance and the load
impedance matched accurately. A
mismatch can distort the desired
curve drastically.

Yet, in some instances, deliberate
mismatching is done to assist in the
equalizing process. The Telephone
Company does this when they
cqualize a broadcast loop. A nor-
mal unloaded cable pair will have
an impedance of 600 Ohms. Match-
mg transformers at both the driving
and the terminating end of the line
arc strapped to treat the line as if it
were a 150 Ohm circuit. The op-
posite side of these transformers are
still set for 600 Ohms. There is a
signal loss when this is done, but
the equalizing process is enhanced.

Summary

Impedance is still a valid electri-
cal value that should be matched
properly as a matter of good engi-
neering practice. But in practice,
there can be cases when a mis-
match will occur and the resulting
penalties can be tolerated. When
critical circuits are involved , match
caretully.

BROADCAST ENGINEERING
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For sheer reliability,
few things can beatour

RE15 microphone:

And we're conceding
only the slightest of edges
to the sun.

Because the RE15 is
one mike you can always
count on to give you the
same reliable response at
anydistance, anyangle.lt's
a Continously Variable-D®
cardioid microphone—an
exclusive E-V design* Once you've set your
equalization, all that varies is the level.

Unwanted noise is no problem, either.
Not with a super cardioid pattern that pro-
vides maximum rejection at 150° off axis.
So when the mike is tilted in its most natural
position—30° from horizontal—you'll be sure
of getting maximum rejection in the hori-
zontal plane. And there’s a 100-Hz cutoff
“bass tilt” switch for

boom use and

g'\

# - o 2 _.

638 Cecil Street, Buchanan, Michigan 49107

other longreach situations.

Otherfeaturesabound.
Like a "hum buck” coil to
supply an extra 25 dB of
hum rejection. And a rug-
ged design that stands up
to shock and mechanical
abuse,

The Electro-Voice
RE15. So you can work
with confidence in the most demanding pro-
fessional applications.

RE15...$180.00. RE16.. .(with blast filter) $190 20.
And for slightly less demanding situations, RE10. ..

$110.10. RE11 (with blast filter) ...$120.00. Suggested
Resale Net Prices. Slightly higher in Western States.

*U.S. Patent Number 3,115,207. Trade mark registered.

Eleclrooice..
OgUItQﬂ company

Electro-Voice, Inc., Dept. 1241V,

For More Details Circle (26) on Reply Card
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4809

8672A

We produce more
types of Vidicons for
film pick-up than any-
body else.

We make so many be-
cause we've learned that top film
camera performance requires tail-
oring Vidicons to camera require-
ments. And our applications
engineers have studied them all.

Take our 8480/4810 and
8134/4811 film pick-up Vidi-
cons, for example. The specifica-
tions defining their performance
characteristics are controlled to
provide exceptional service in the
RCA camera model TK-27. And
we also make type 8134/4811/B
to assure a high blue-channel

34

sensitivity for this camera.
Or consider our 4809
and 4809/B Vidicons.
They're recommended because
they are specifically designed,
manufactured and tested to pro-
duce best performance under
conditions imposed by today's
3-tube color film pick-up
requirements. The 4809/B is
specifically processed and tested
to meet blue-channel sensitivity
requirements. Both of these tubes
have been successfully applied in
the RCA camera model TK-28.
This is the kind of tailor-made
performance you can count on
throughout the full RCA Vidicon
line. Take advantage of it now.

wwWw americanradiohistorv com

Select RCA film
ick-up vidicons
or your camera...

no matter who made it

'/ 8480/4810

*¥For more information on RCA
Vidicon replacements for film
cameras such as the TK-21, TK-22,
TK-26, TK-27, TK-28, PE-24,
PE-240, PE-245, IVC-92, IVC-92B,
VC-210, IVC-230, IVC-240, as well
as the 1500 and TCF-3000, see
your RCA Representative or RCA
Camera Tube Distributor. Or write:
Commercial Engineering, RCA,
Harrison, N.J. 07029.

Electro

“ﬂ" Optics
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Our Proc/Amp and DOC

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

[f the only thing bothering
you about your helical VTR
is the picture you play back,
you can relax.

Because with the SM S
Processing Amplifier and 3M
Dropout Compensator on-line,
you can virtually rebuild your
tapes with any helical format, in
monochrome or color.

Our P-100 proc/amp cor-
rects for high or low contrast,
inaccurate or washed-out colors
and picture jump or roll.

[t replaces the original sync and
blanking with EIA-format sync, while
our SYNC GUARD circuitry gives you
a rock-solid picture even with distorted
or industrial sync. It provides dc
restoration and removes filt and
bounce. Clips white and black levels
and clamps the video signal to reduce
noise and transients. Gives you full
front panel control of burst amplitude
and phase, video and chroma level,

sync and set up. And optional plug- 73 ._ -

in modules are available for video
and chroma AGC and color regen-
eration.

If you've got more problems,
add our D-100 Dropout Compensator
(DOC). It replaces lost video informa-
tion with fill-ins perfectly matched
for luminance and chrominance, with
no lines, no flashes, no color mis-

m. III n. i i
3M CENTER - SAINT PAUL MINNESOTA 55191

matches. Video stability and
full color interlace are
maintained even through
multi-generation dubs.

And while it does all
this, our DOC reduces your
system costs by allowing more
passes on your tapes because
it corrects for dropouts due to
wear, while its built-in dropout
simulator allows system test
without the expense and incon-
venience of a test tape.

So whether you use them as
stand-alone units or as a complete
video processing system, our proc/amp
and DOC don’t just give you a better
picture: they help pay for themselves.

And that could solve another
problem,

Video Products, Mincom Division,
3M Company, 3M Center, St. Paul,
Minnesota 55101. Telephone:

(612) 733-9037.

We've been there.
And brought the answers back.

VIDEO PRODUCTS 3m

COMPANY

For More Details Circle (28) on Reply Card
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By Pat Finnegan

Where job safety was once a
matter of common sense and good
business, it i1s now a matter of law.
The Oeccupational Safety and
Health Act went into effect July 1,
1971, and is becoming more effec-
tive as states come on line with
their own complementary statutes,
adding more teeth and enforcement
capacity.

Since the law came into being,
much confusion has arisen over its
application and workings. This

article hopes to cast some light on
the scene.

Although the Act is directed at
both the employer and the employee,
it is the employer who is held
responsible for providing not only a
safe and healthful working environ-
ment, but also for employee com-
pliance.

And when a hazard exists on a
job, it is the highest ranking execu-
tive who has knowledge of its exis-
tance who is held responsible for
lack of correction.

There is one important theme in

www americanradiohistorv com
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Here’s the real lowdown.
Low noise at a new low price.

~ With the new Mark IV Image Enhancer in your
system you'll have an unbeatable signal-to-noise
ratio working for you. Better than 55 dB. That
means quiet enhancement like you've never seeri!
Best of all, better enhancement now (,osts you
less. We've just reduced prices!
_ So whether you're buying a new live camera
‘or telecine, or updating your present system, don’t
settle for less. It just doesn’t pay to fool around
with imitation units. Specify Image Enhancers
from CBS Laboratories, the peoplewho created -
image enhancement. Available for NTSC, PAL or
SECAM installations.

For technical information.on the Mark IV
series, write for Marketing Bulletin 74-01, contact
your local distributor, or CaH us. We' [l give you
the real lowdown.

CBS LABOATRI”‘
227 High Ridge Road, Stamford, Connecticut 06905

A Division of €BS:nc.

For More Details Circle (29) on Reply Card
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this law, the employer-employee re-
lationship should always be kept

in mind. The employer is responsi-

ble tor providing safe and healthful
working conditions only for his
employees, no one else. He is not
responsible for outside contractors
and others, unless their activities
endanger his employees. Then, he
must act to remove this danger to
his own employees.

Interesting Facets

The Act prohibits an advance
warning that an inspection will take
place, except for a few very spe-
cialized instances. Should the Com-
pliance Officer give advance warn-
ing that he is about to make an
inspection, he is subject to a fine of
$1,000 and 6 months in jaill Evi-
dentally, the writers of the law
wanted the Inspector to see the job
site just as it usually is.

There are at least three ways an
inspection can be triggered: A work
connected fatality or catastrophe
will trigger an automatic inspec-
tion: An employee may file a writ-
ten complaint with OSHA; Or, you
simply may be next on the list. An
Indiana Department of Labor
representative has pointed out that
there are about 90,000 industries
and businesses in the state, and his
department plans on inspecting
each one of them. (The Indiana law
went into effect in April, 1974, and
in 3 years time, expects to have 89
Inspectors in the field.)

Right Of Entry

An Inspector has the right of

entry to any job site and if refused
(or abused), he can get an imme-
diate Court Order. (Such actions
will incur additional fines and
penalties.) He also has the right to
privately interview any employee
and can make an inspection any
time during normal working hours
of the employees — not the
managers! Nor is it his job to
explain how to correct any hazard
he finds, but only to explain the
standards and how he sees a parti-
cular situation at variance with the
standards.

The Standards
The Act requires the agency to
develop industry safety standards.
These are available on a subscrip-

. CITATION . e
. (BY REGISTERED MAIL)

© ALLTHE WAY
_ 10 U. S. .
ROUTE #2 EEeTRL _ - SUPREME COURT
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BY STATION B poARDS Been T :
: CONTEST ey APPEAL | APPEAL
- ; — I
a b {
= ]
sl ! |
o ik
= = 0 i
o = I |
0 P i
= o 1
1 |
0 1
1 }
Ve i
AGREED o : .
VIOLATION L L I
= [} | |
= L iy
e
=2 r et
Z & - i) i
= 1 {88 1 F WIN
v....- :_-.-g_—j Logai b
iy o :
' CORRECT _ LOSE : : :.'WlN NQ"\E.IULJ\TIQN
HAZARD AND fate —— — —— —————~~ L_-» OR REDUCED
PAY FINE. . PENALTIES

_ Fig. 3 When a citation is received, there are choices the station can make.

"'-i‘%‘:gﬁ"._'::

Fig. 4 Portable fire extinguishers must be properly marked, labeled,
mounted at a convenient height, and inspected each month so that they

are ready to use.

tion basis from the Government
Printing Office (similar to the FCC
Rules and Regulations). You may
be interested in purchasing a set for
your station. Order: Vol. I, General
Industry Standards ($21.00), Vol.
IV, O.S.H.A. Regulations ($5.50),
Vol. V, Compliance Operations
Manual ($8.00). There are some
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others but not of any special impor-
tance to the broadcaster.

The Inspection
An Inspector will have an ID
card (whether he is a Federal or a
State man) which will have his
photo on it and information on
both sides of the card. Ask for it

BROADCAST ENGINEERING
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and read it! He expects you to do
this.

Generally, he will want to see
your accident records, and he will
note whether or not the OSHA
poster is properly posted. If any of
these are not up to date or non-
existant, there will be an automatic
fine.

The Compliance Officer will ask
for a representative of the employer
and a representative of the Union
to accompany him on the tour of
the facilities. 1f there is not union,
he will select a representative of the
employees for the tour. He will
observe the general housekeeping,
aisleways, exits, fire extinguishers
etc., and will be alert for recognized
hazards. (Recognized hazards are
those which are recognized as such
in your type of industry.)

He will have available and may
use a variety of testing devices and
may also take photographs of the

area where he finds a violation. For
example, he has a device which can
detect if that AC outlet in the wall
is really grounded.

To close the inspection, there will
be a conference between the Com-
pliance Officer and the employer’s
representative. He will discuss any
violations he has observed and an
abatement period for correcting the
hazard or hazards. A Compliance
Officer does not levy penalties or
collect fines!

Citations

The Inspector will file his report,
along with his observations of the
general conditions prevailing and
make his recommendations. Others
at the District Office will review
this report and decide if a Citation
is warranted. You will hear from
them shortly if a Citation is forth-
coming. The law says ‘“‘within a
reasonable time period’’, but it also

: i
| 1
i o AVAILABLE ONLY |
L AV
| - CASE 41 TOEMPLOYER |
: AND INSPECTOR |
: FORM 100 : y
: e >  FORM 10 i
1
| o CASE #2 !
; (OF ALL ACCIDENTS |
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A\ ]
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Fig. 5 These records must be kept on a yearly calendar basis and
retained for five years. Only work connected accidents or illnesses are

‘recorded,

December, 1974
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has a limitation of 6 months.

A Citation will come by Regis-
tered Mail and you have 15 Govern-
ment working days in which to
contest it. A Citation is an indict-
ment — not a judgement. If you
believe you are right, you are ex-
pected to contest it.

A Review Board (which is outside
the Dept. of Labor) will make the
review if it is contested. If you still
think you are right after the review
hands down an unfavorable
opinion, you have the right of judi-
cial review all the way to the U.S.
Supreme Court.

However, if you do not contest
the Citation, after 15 days it be-
comes an agreed upon violation.
You must then correct the hazard
and pay the fine within the given
abatement period. 1f there are valid
reasons that the correction cannot
be made in the alloted period of
time, ask for an extension. The
District Office must agree to an
extension of time, or the original
period stands. After the abatement
period or its extension is past, you
will receive another inspection. If
the cited violation has not been
corrected, you will receive addi-
tional and more severe penalties
and fines.

Penalties

There are four different types of
citations issued, depending upon
the seriousness of the violation.
There are: Imminent Danger, Seri-
ous, Non-serious, De mintmis
Citations. Each of these categories
has a maximum fine that is pos-
sible, but is usually adjusted down-
ward as the other conditions and
attitudes on the job have a bearing.

There are some penalties which
can also carry prison sentences for
the individuals directly responsible.
Thus, there are both civil and
criminal penalties attached to this
law.

State Laws
The Federal Law encourages
states to enact their own laws and
take over the enforcement program.
The Federal Government will fund,
train, and assist the state agencies

(Continued on page 54)
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YOU’RE ABOL
YOURBRAND

No matter how demanding you are; no matter what
parameters you consider most important, we've developed
a new videotape that could change your
ideas about performance...consistency...maybe even
the brand you should buy.

GETTING DOWN TO BASICS

Before we could even talk to you about broadcast-
quality videotape, we knew we’d have to be better than
the best. Because the state of the art is already highly
refined...and we're “the new guy on the block?”

So before we opened our mouths, we opened our
pockets. Spent sizeable amounts on R&D and manu-
tacturing facilities. And time: time to work on some of
the more annoying and costly tape problems you wrestle
day-to-day. Problems like chroma noise, dropouts, edge
damage and overall consistency. We took a new look at
the not-so-basic basics. Like particle size, shape and
composition. Binder material and application. Anti-
static treatment. Friction coefficient. And magnetic
angle orientation. (To name but a few.)

The result is our new H701 High-Band Videotape:
so good, it’s already surprised —and impressed —a
number of demanding people. Like a major syndicator,
who won't use anything else for mastering. Yet finds it
economical and durable enough to order 5,000 reels
for dupes.

BETTER PROPERTIES:BETTER BUSINESS

[f we've impressed people, we can’t say we're sur-
prised. In frequency characteristics, chroma level, DG
and DP, off-the-shelf H701 tests like a reference tape.
Chroma noise, reduced to new lows. Sensitivity, in-
creased to new highs (video and audio). Dramatically
lowered abrasion. Improved slitting and winding. New
standards of reel-to-reel consistency. We even pack it

www americanradiohistorv com
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T TOCHANGE
JF VIDEOTAPE.

We even package it better—
non-contaminating plastic,
instead of cardboard.

better —in a non-contaminating plastic box!
While the technical data are impressive (and, incidentally,
yours for the asking), the business implications for you
are even more so.
Consider: A practical end to the need for tape grading.
Greater consistency on A&B roll edits. Longer head and
capstan life. Fewer breakages. Longer re-use. And that'’s
just the beginning.
ALLTHIS...AND COST SAVINGS, TOO.
All the improvements in our videotape weren’t confined
to the technical, however. We also found a way to hold
down our price. Partly, through refinements in our manu-
facturing technique. And partly, quite frankly, because
we're sincerely interested in your business.
TALK IS CHEAP
No matter how much better H701 is, it won't do either of
us any good until you try the tape yourself. Send

for our complete information m
package, and we’ll make
you an offer you'll find hard [*
to refuse—even if you can resist

the specifications.

o
]

| R e S W e AR s B OBE WG wE W AR i T e g W ¥
4 .. . S %
% Fuji Videotape
350 Fifth Avenue, New York 10001 (212) 736-3335

( ) I'm interested. Tell me more about H701 High Band Videotape and vour special offer.

( ) How can I lose? Call me about an order.

g AME TITLE
“  COMPANY
" ADDRESS
CITY STATE 71P
TELEPHONE ( )
| AREA EXTENSION

B e R W A mE 2 ES maEE

i R GRS W BT 9
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The advantages and
pitfalls of Gen-|

8y Walt Skowron and Jim French*
“Video Aids of Colorado

The term gen-lock has been
misunderstood for many years. Its
early application years ago brought
about results that were unreliable
and unpredictable.

New technological developments
over the past few years have made
significant improvements in gen-
locking procedures and predicta-
bility.

Gen-lock, by definition, permits a
local sync generator to “lock™ to an
external source of video, which
could be a network, microwave or
other remotely located source oper-
ating on its own sync generator
source. This permits TV engineers
and directors to lap (dissolve), title
(mat), or split-screen over other
incoming video. When taking to or
from an external video source, in-
terruptions of sync would not occur,
as both incoming and local video
would be synchronous. This means
both vertical and hotizontal would
be locked together.

SYNC 10 SYSTEM

Many sync generators have some
provision to adjust horizontal tim-
ing. When synchronizing to exter-
nal color video sources, the 3.58
subcarrier is also locked to the
external source and the phase of
the color can usually be switched
and adjusted through its entire
360° range.

During Lock Up

When gen-locking most sync
generators, they have to step up or
down to lock to the external source.
This can vary from a totally syn-
chronous condition, showing no ap-
parant picture change during the
lock up, to an instantaneous short
burst noise or glitch during the lock
up process. This condition exists
from the vertical which may lead or
lag as far as a half frame. This
problem should be anticipated be-
fore ‘‘gen-lock” is completed and
before editing to prevent any pic-
ture (lock-up) disturbances from
being recorded. Observing gen-lock
video on a cross pulse monitor

I _ S‘FNC{!LW
o ey
. CROSS vAcc GEN-LOCK \VACC
o : PULSE MOBEL | COLOR SYNC |MODEL 5000
F.,*G;E,_'*r——')qmmma_ PGl | GEN OPTIONAL
R e T
- VIDEOLOOP-THRU | LOOP-THRU
- “LINE MONITOR
o SW_!T?HER. | L
PR CAMERAS
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reference to your sync generator
before gen-locking would sync tim-
ing for good video recordings.

Gen-lock operation in RS-170
broadcast format is simple and all
NTSC/RS170 gen-lock sync genera-
tors will follow and lock to these
stable signals.

However, during the past few
years, many types of video tape
recorders are being used (2" helical,
1 helical, 3/4” cassette, 1/2 > reel
and 1/4” machines), which do not
meet NTSC/RS170 specifications
due to time base, tension and mo-
tor errors.

These VITR’s have presented
some new uses of video to educa-
tors, industry and even broadcast
facilities. Yet, many of these VIR’s
are used for productions nearly as
complex as those taped by major
networks. Gen-locking to non-
broadcast VIR’s would permit
takes, dissolves, wipes or mats from
or to your VIR when your sync
generator is locked to the operating
machine. This would lock your
cameras or other devices driven
from your generator to the VIR or
other source. However, gen-locking
to these VITR’s during playback
presents several problems: time-
base errors and tape tension errors
cause sync discrepancies that can-
not be followed by most NTSC sync
generators. For a generator to gen-
lock to these broad errors requires
a design around the acceptance of
many parameters, such as varying
horizontal and vertical frequencies,
horizontal delay problems and non-
phased color signals.

The ideal gen-lock sync generator
should be selectable for either input
(NTSC or Helical), accepting either
broadcast quality signals or any
normal operating helical machine
even in still frame.

For most broadcast type gen-
locking applications, any quality

BROADCAST ENGINEERING
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If you are

involved in the
business of
professional
tape recording,
we have an interesting
proposition for you.

A couple of silent
partners who will work
day and night, assure

Silent
Partners

excellent results, let you
maintain full control
and be unfailingly reliable.

They are the new Revox A700
tape recorder and the Beyer DT'109
microphone/headphone combination
and both of them come with excellent
credentials.

The Revox A700 is the most recent
addition to the Revox line which already
includes the critically acclaimed A77,

a machine which was decribed by the
Stereophile Magazine as “unquestionably
the best tape recorder we have ever
tested.”

Of the new Revox A700,

“Tape Magazine” says, “We could find
no fault with the Revox A700 and fully
accept the maker’s claim that it bridges
the gap between the home and

the recording studio.” Listening to tapes
made on the new Revox A700 is a
revelatory experience. Tape hiss

is virtually non-existent. The music seems
to emerge from a background of velvety
silence and at 334 ips the absence of
extraneous noise is truly startling.

lllustrations may contain optional extras.

Revox Corporation in USA: 155 Michael Drive, Syosset, N.Y. 11791
& 3637 Cahuenga Boulevard West, Hollywood, California 90068,

Revex in England: Lamb House, Church Stireet, Chiswick,

London W4 2PB.
Revox Sales & Service in Canada.

Revox International: Regensdorf 8105 ZH
Althardstrasse 146, Switzerland.

As for the
Beyer DT109
microphone/headphones,
they are in a class
by themselves.
Highly sensitive
and capable of
withstanding immensely
high sound pressure
without overload
or distortion,
they feature modular
construction with a unique multi-pin
plug in lead allowing separate wiring of
left and right headphone channels,
independently of the microphone.

Add featherweight comfort and
effective ear sealing together with a wide
frequency, true cardioid, broadcast
quality microphone specially designed
to work under extremes of temperature
and humidity, and it is easy to understand
why the DT109 has become so popular
for live remote broadcasting, studio,
film, television, disc jockey and
language laboratory applications.

Together or separately,
our remarkable silent partners
could open you ears to recording and
broadcasting possibilities you
never knew existed.

Your nearest Revox professional/
Beyer dealer will be delighted to
arrange an introduction.

We think once you have met them //1
you will wonder how you ever did .~ 59¢¥
without them. - good‘\\ve
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Swiss performance at
American prices has made

the ELECTRO SOUND 505

the new standard of the
tape recording world.

It isn't surprising when you consider the Electro Sound tradition of excellence

and high reliability that has made us the world’s leading manufacturer of professional
high-speed tape duplicators. It certainly isn't surprising when precision performance
like that of the ES-505 comes at one half the price of the most expensive
European and domestic machines.

Why has the ES-505 met with instant acceptance

the world over? Because of modest price coupled with
“operator engineered’ features found nowhere else.
Like a disappearing headgate for easy editing and
cleaning. A built-in audio oscillator to speed alignment
and testing. Optical motion sensing to prevent tape
damage. Improved timing accuracy. Extremely low
wow and flutter. And the time-proven reliability
of disc brakes and a replaceable capstan
idler, both developed originally for
our tape duplicators.

Add to this an optional third reel

to simplify tape handling and the
world’s only 1%2 year extended parts
warranty and you have reasons enough
forthe success ofthe Electro Sound ES-505.

Send for a brochure and all the specs. You'll like what
you see.

ELECTRO SOUND

725 Kifer Road
Sunnyvale, CA 94086
(408) 245-6600

International distribution by Audiomatic Corporation:-

1290 Avenue of the Americas 4, rue Ficatier
New York, NY 10019 92400 Courbevoie
France (Paris)
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NTSC/RS170 gen-locking sync gen-
erator should do the job. NTSC
stability is an important specifica-
tion. Pay close attention to short
and long term stability, otherwise
frequent calibration to the network
or an external standard will be
necessary in order to obtain suc-
cessful gen-locks.

When gen-locking to a mono-
chrome signal using color cameras,
provisions should be available in
‘the gen-lock sync generator to
switch to normal internal subcarrier
so the color cameras can be proper-
ly driven and locked.

For general purpose color and
monochrome gen-locking requiring
both NTSC/RS170 (10 Hz/30 days)
and helical sources (up to 1 percent
speed variations and 10 us skew),
various models are available.

Summary
Gen-locking is a process that
permits a great deal of flexibility in

December, 1974

TV productions...even to using a
porta-pack and then post-editing
from such tapes.

Gen-locking to helical machines,
b/w or color, although seemingly
difficult, can now be easily accom-
plished due to new IC technology
incorporated in syne generators that
have a helical gen-lock mode, and
utilize circuitry to compensate for
skew, speed variations and head
transition noise.

Gen-locking to NTSC/RS170 sig-
nals both monochrome and color
have been achieved successfully
over the last decade and once the
technique is fully understood, few
problems should be encountered.

Obtaining Glitch-Free
Gen-lock
Refer to Figure 1 and connect
your video source through a pulse-
cross generator. Position your exter-
{(Continued on page 64)
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PHILLYSTRAN"
N\

100,000 V.
per ft.

withstand
plus the
strength
of steel

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

LT L]
“esins
PHILADELPHIA RESINS CORPORATION

20 Commerce Drive, Montgomeryville, Pa. 18936
Phone: (215) 855-8450 « Telex: 846-342
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Tuning In.....Or Out?

By Dennis Ciapura

From time to time we must stop
and take a look at where we are if
we wish to chart an accurate course
to a successful future. With 1975
approaching, the time is ripe for a
look at some of the problems that
broadcast engineers are experienc-
ing and form a ‘“‘battle plan’ for
the coming year.

We're not talking about technical
problems, at least not directly, but
the day-to-day on the job diffi-
culties related to small operating
budgets, job pressures and in-
adequate monetary compensation in
the face of escalating inflation. If
you think that these are the same
probiems that just about everyone
in the nation is facing, you're right,
except that broadcast engineers
seem to be suffering from a
somewhat larger share of these ills
than one might expect.

While the money problems usual-
ly apply more to people in the small
and medium markets (the great
majority) than to engineers in the
large metro areas, certain job
pressures and employer relations
difficulties are almost universal.
Let's take a closer look at each of
the biggest areas of concern and see
if any solutions are at hand.

One of the most widespread job
pressures among engineers in our
industry is the art of trying to
“keep it legal” on an anemic engi-
neering budget. While the station
owner is responsible to the FCC for
the legal operation of the facility, it
is the chief engineer who sweats
through an inspection. It is only
natural, therefore, that the engineer
should have a very real and
personal interest in the legality of
things around the station. If the
antenna ground system 1s in need
ot $2000 worth of repair work, it is
usually the chief engineer who loses
the most sleep over it. If the
transmitier is limping along on soft
tubes, it 1s the engineer’s responsi-
bility to come up with a legal Proof
and sign his name to it.

Even if the equipment is all top
notch, the station management is
sometimes unwilling to spend the
money to employ truly qualified
operators. Often the man on duty is
a graduate of a “'six week wonder”
mill who is a hundred times more
concerned about the road to airway
stardom than FCC regulations and
technical responsibilities.

It would be unfair to label all
combo men as technical incompe-
tents, but I'll bet that a couple of
thousand heads nodded as they read
the last sentence.

Nothing can describe the ire that
boils inside the chietf who finds that
an operator has allowed the trans-
mitter to run at 110 percent power
and not even attempted to lower it.
Then there’'s the guy who logs
nothing (and certainly checks
nothing) for eight hours. If the
chief engineer had hired the guy, at
least he could blame himself for
having made a bad choice, but the
combo man is usually hired by the
program director or general manag-
er and presented to the engineering
department after the fact.

Firing the operator usually is the
same sort of affair. If he’s a good
announcer and will work cheap, it
may be impossible for the chief to
have him released. The operator
usually knows this and so there is
little incentive for cooperation.
Once again, it is usually the chief
who is getting the gray hair when
the logs and transmitter parameters
go awry.

Ingrown Flexibility

If the station is a new one just
starting out, it is sometimes possi-
ble to get everybody doing the right
things at the right times and even
get in on hiring some truly capable
people, but it is extremely difficult
to straighten things out if the staff
has been working haphazardly
under the previous chief. The
chief's only weapon is diplomacy,
because he usually does not have
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the power to hire and fire the
combo men.

A similar problem arises when
the chief inherits some ragged
equipment: it's awfully hard to
explain why a new modulation
monitor is required when the
station manager is relating how it
has always been satisfactory before
and how the previous engineer
never had any trouble with it. The
underlying cause behind all of these
problems is money, an area where
management is likely to be rather
inflexible.

Facts are facts though, and the
true and accurate legal condition of
the station with respect to equip-
ment and operating personnel must
be communicated to the station
manager. Gather the facts first and
take the time to write a full report
and keep a copy for your files. It is
very important that you “put it in
writing”” for future reference and
for your own protection if it ever
comes down to the point of
protecting your license. Some engi-
neers are afraid of becoming
unpopular with the boss for rocking
the boat, but the truth of the
matter is that a written report
addressing specific problems is a
sign of professional conduct of
business and can only be respected.

The next step is to discuss the
report. As a matter of fact it is a
good idea to request a discussion at
the end of the report. You may be
surprised to find that the person
that you are dealing with was
unaware of the details of the
problems and therefore did not
understand the depth of the
situation at hand. The fact that you
took the time to write the report, in
itself, lends importance to the
problems. The meeting following
the written report can very often
result in the start of a positive plan
of action to solve the problems. If it
doesn't, try again in a few weeks.
Even if success is a long time
coming, at least you have copies of
the written reports in your files to
demonstrate your awareness of the
problems and your action to correct
them.

At any rate, the key to handling
the situation is communication:
person to person communication.
All too often the chief will bear the
burden of the station’s problems
inside of himself until the breaking
point is reached and an uncon-
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structive conflict often ensues.
Getting all of the cards on the table
relieves the pressure as well as in-
creasing the chances for corrective
action.

The Economic Crunch

Another big problem area is one
that concerns us all; salaries. Most
small and medium market stations
are one man engineering shows,
with the chief engineer being the
only engineer. As a matter of fact,
he may even be the chief engineer
of two or more stations. Salaries are
determined in part by supply and
demand, and in many parts of the
country there is a good enough
supply of engineering applicants to
over-satisfy the demand, resulting
in lower salaries. You will notice
that we said engineering applicants,
not necessarily engineers. Experi-
enced broadcast engineers usually
stay at one station for quite a while
and aren’t available too often.
What really hurts the one man
engineering staff is that his salary is
not only lower than it should be to
start with, but usually is relatively
fixed with only token raises. An
engineer may start with a company
at a satisfactory salary and find
that after a couple of years the cost
of living increases have far out-
paced his salary increases.

Broadcasting being the special-
ized field that it is, does not afford
the engineer the opportunity to find
another job very easily because
there just aren’t that many broad-
cast stations around and most of
them only have a single engineer.
So, if the engineer has a home in
town and/or a family, he may not
be mobile enough to scour the
U.S.A. to find an opening in some
other part of the country on two
weeks notice. This is where the
pressure comes in.

Being locked into a job that isn’t
paying can be a real exercise in
frustration. Once again the best
road to relief is communications.
The current inflation makes this
one a particularly difficult area to
approach, but keeping ill feelings
about ones salary a secret won’t do
anything except generate gray hair
and ulcers.

All station managers appreciate a
“can do’’ attitude, so, whenever
possible try to do your utmost to
act promptly and positively on
requests for equipment repairs, etc.,
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in an effort to create the right
atmosphere for your salary dis-
cussion.

Try to negotiate without any
threats of abandoning the ship,
because negatives are generally
counter-productive. Very often an
employer who will not volunteer a
raise will agree to an increase if you
approach him and ask for one.
Prepare your case in advance so
that you can present an intelligent
defense of your request. Lean more
toward why you are worth more
money rather than dwelling soley on
what you need more money for.
Many engineers resent not being

given an increase without asking for
it and harbor ill feelings toward the
employer without ever asking for a
raise to see if one can be obtained.
This is unfortunate because one
must remember that the station

. manager is also under a great deal

of pressure to make ends meet in
today’s difficult economy. This is
particularly true if the station
manager is not the sole owner and
must report to the board of

directors: It’s a lot easier to report
that the chief engineer requested a
salary increase, which was granted,
than to report that an increase was
volunteered.

FULL FEATUHE-

4-CHANNEL CONSGLE

The only full feature 4-channel console on

the market. It has 8 inputs selectable (at
installation) for high or ow levels. Also
features long life sealed mixer pots;
internal cue, phone and monitor amps;
plug-in muting relay. A rack mounting

version is available.

100 SERIES
STEREO
CONSOLES

All inputs are switchable for
mono or stereo sources and high
or low level. Features modular
plug-in electronics; muting on
any channel and quiet FET audio
switching. Can be used in remote
control applications. Optional
matrix available for separate
composite mono from stereo

output.

MONO
CONSOLES
Switch selectable l‘ngh and inw,
level inputs. Identical pm _ Ii‘i.'::‘ .
and audition transfgrn*gg "ggt— : .:3::
puts; 5 or 8 mixers. Mutingon
any channel; quiet FET audio
switching; monitor, phone and
cue amps standard. Can h& used._ i
in remote control appll

Ff.IL!,@ ums
INELUE:ING 8
OTHER MODELS AVAIL;A.BLE :

CALL ma WRITE

BROADCAST E LECT F{ON IGS:
8810 Brookville Road

Silver Spring, Maryland 2091C
Phone: 301-588- 4983;%--5" §o
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If Youre Spending Too Much

48

OnTape, Metrotech
Can Show You
How To Cut Down.

When it comes to voice  matically be triggered to take  quick, easy maintenance
logging, the slower the better. over. Transport control circuitry and testing. All electronics

The more tape you use, the  notes the failure and the are in a slide drawer for the
more money you spend. Our memory logic system re- same purpose. And you can
new 400 Logging members the track and direc-  get separate or simultane-
Recorder is not only tion at the time of the break. ous monitoring of up to

 four tracks. The 4400
Time Code Generator

slower and better, but, |
when teamed with our | |
4400 Time Code L adds a new dimension
(Generator, also surer. _ ; - to the 400. With it you

How does it save fusss A 2 . can encode time without
you so much tape? ' ", dedicating an extra track.
Easy. First of all, the | It gives you an even
400 gets more than surer record —the exact
300 hours of audio . /;’ words at the exact second
on one 3600 ft. reel of * they were spoken. That
14" 1.0 mil tape. That's ' can save you a lot of worry,.
24 hours a day solid '~ The 400 Logging
recording for 12 days, | Recorder and the 4400
with one manual reel _ Time Code Generator —
reversal. Or, you canrun | . together they can save you
the 400 unattended for | 1 everything you want a
6 days, while the 400 1| logger to save. And more.
does all the work. . For more detailed

All that time is also infor mation and prices on
about twice the normal | | =5 i —— the 400 and 4400,
time you get from other New 400 Logger — Now in Production call or write:
]oggers_ That means you cut at Mountain View, California Scully/Metrotech, 475 Ellis
your tape costs by at least half. A power failure can’t fool the  Street, Mountain View,

But being super slow is 400 either. The memory will California 94040.
not the only thing that makes restart the logger in exactly (415) 968-8389 TLX 345524
the 400 better. Just check out the same operating mode

some of the other features. when power is restored.
If a tape should break, a The entire transport deck M Scully| Metrotech
stand-by system can auto- of the 400 pivots out for Recording Divisions of Dictaphone

“Scully /Metrolech is a registered (rademark of Dictaphone Corporation, Rye, New York, US.A.”
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Simplifying

Part 4 of a series

By Harold Ennes
You have positive and negative values in binary
notation just as in base 10 arithmetic. It’s time now to
consider the binary scheme of manipulating either
polarity in calculations. You will find binary subtrac-
tion by “complements” much simpler than the straight

arithmetical method described earlier.

Solutions To Exercises For Part 1li

1. (a) 1000 0010 0101
(b} 0111 1000 0110
(c) 0010 0010

(d) 0001 0000
2. (a) Convert 16 to binary:

Positional weight: 32 16 8 4 2 1
SO B B N A
binary: 0 1 0 0 0 0O

octal: 2 0

answet: decimal 16 = octal 20
(b) Answer is 13.

digital math

octal: 3 7 7 . 06
4. octal: 5 0 1

binary: 101110 001
decimal: 32-+8+4+2-+0.125 = 46.125

5. decimal 653.1875 = binary 1010001101.0011 (review
Figure 8)

The “Modulus”

The odometer (mileage indicator) in your automobile
normally has a decimal readout capacity of 99,999.9
miles. When you travel another 1/10 mile, the odo-
meter “‘resets” or ‘“‘clears’ to 00,000.0 which actually
represents 100,000 miles. Therefore, for this device, the
modulus is 100,000. The modulus of any counter is the
fixed capacity of the counter plus one increment of the
least significant digit (LSD).

Thus a 4-bit binary has a fixed capacity of 15, so a
modulus of 154+1=16. Observe Figure 15 and the
following analysis. (NOTE: Read from right-to-left so
that the least significant digit is on the right for
convenience).
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TWO NEW TEST
INSTRUMENTS FOR

DIRECTIONAL ANTENNAS

FSM-1
FIELD STRENGTH METER
Frequency: Any frequency in the

AM band
Field Strength Range: 100L V/m
to1V/m
Power: Internal battery
=% Calibration certificate supplied
Size: 5-1/2" x 8" x 5"
(closed); Weight: 4-3/4
Ibs. with batteries

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

m e
pupnaan

..,-H.-

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

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

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

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

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

DELTA ELECTRONICS

Exporter: DELTA ELECTRONICS, INC.
International Division, 154 E Boston Post Rd.
Mamaroneck, N. Y. 10543. Telex 137327, Art Rocke
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Sixteen ‘‘triggers’” are shown feeding the ‘“‘toggle”
(T) input of FF1. Assume that when the flip-tlop is in
the set (S) state, the 1 side of the FF reads 1 (high
level), and the O side reads O (low level). If the circuit is
in the clear (C) or reset state, the 1 side reads O and
the 0 side reads 1. Further assume that this series of
flip-flops can be “reset” (cleared) so that all 1 outputs
are 0 simultaneously. After this, when the clear (C) side
changes from the O state to the 1 state, (1 to O on the
set side), a pulse is sent to the input of the next higher
order.

Prior to pulse 1: All four FF’s are in the clear state;
each output reads 0 and the total counter output is
0000.

Pulse 1: Changes FF1 to the set state, producing a 1 at
the set output. However, neither FF2 nor any of the
following stages receives a signal because FF1 produces
a pulse at its clear (C) output only when changing from
the set state to the clear state. Note that the counter
output is now 0001.

Pulse 2: Changes FF1 from set to clear (reset),
producing a 0 at the set output and a 1 at the clear
output. The C output pulse changes FF2 from the
clear to the set state (the S output of FF2 now reads 1).
The clear output of FF2 is 0, and remaining flip-flops
are not affected. The total counter output is now 0010,
or binary notation for decimal 2.

Pulse 3: Changes FF1 to the set state again, but
following FF’s remain in the previous state. The output
is now 0011.

Pulse 4: Changes FF1 and FF2 to the clear state, and
FE3 to the set state. We now have 0100.

If you continue this analysis, you find that the
circuit will count up to 15 pulses and then return to
clear (0000) on the sixteenth pulse. The highest
possible binary number is 1111, or 15. The modulus of

TO COMPLETE AN ANGLE OF 90°% THE ARC BD IS
THE COMPLEMENT OF ARC AB, OR THE ANGLE
BCD IS THE COMPLEMENT OF ANGLE ACB, OR
THE COMPLEMENT OF 30% 1S 90-30 = 60°

Fig. 16
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this counter is 154+1=16. In binary form:

1111 (15)
+ 0001 (1)
=10000 (16)

This tells you that on the sixteenth pulse, a 1 exists
(underlined above) at the “‘carry output” (C of FF4) so
that an additional FF5 would count this pulse.
Otherwise, the counter is simply in the “‘clear” position
and ready to repeat counting on the seventeenth pulse.

The Fascinating “Complement”

A “complement” is that quantity or amount which,
when added to a given quantity completes a whole. For
example, in Figure 16, if you want to complete an
angle of 90°, the arc BD is the complement of arc AB,
and the angle BCD is the complement of the angle
ACB. Another way of saying this is that, for an angle
of 90° as a whole, the complement of 30° is 90 -
30=60°.

Thus the complement of 460=1000 - 460=540. The
complement of 25 is 100 - 25=75.

Note in each case that the arithmetical complement
is actually the difference between a number and the
power of the base next in series. When you comple-
ment a number, it becomes a negative value, and the
complement is a positive number. Synonyms for the
“complement” are: inversion, reversal, the opposite,
the reverse, the inverse, the converse.

In conventional arithmetic, suppose you subtract 235
from 485:

485 (minuend)

- 235 (subtrahend)

=250 (answer)

You can do the same thing by adding rather than
subtracting if you complement the subtrahend and
continue as in normal addition:

485 {(minuend)
+765 (complement of subtrahend)

1250 (answer with 1 overflow)

In complementary arithmetic, the most significant
digit is not a part of the answer numerically (1 in the
above example) and the answer (250) remains.

Let's see what happens if you have a result which is
a negative number rather than a positive number.
Suppose you have 235-485. Normally you simply
subtract the smaller number from the larger number
and affix the sign of the larger number to the answer.
Hence -485+235=-250.

In complementary arithmetic:

235 {minuend)
+515 (Complement of a negative number is positive)

=750 (Complement ot 250)

Hence re-complementing 750=-250 (answer). The
complement of a complement is the original number.

Simply note from this example that when a resultant
is a negative number, it will be indicated by the
appearance of the complement form in the answer.
The answer is then re-complemented to get the correct
negative value.

Binary Complements
Complements in binaries are much simpler than
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“l jumped from tughoat
to television

after | go ﬁiy
First Class FCC License”

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

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

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

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

warranty is valid during the completion time allowed for your

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

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

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

MAIL COUPON TUDAY FOR FREE BOOK

CI Cleveland Institute
of Electronics, Inc.

11117776 East 17th Street, Cleveland, Ohio 44114
! Accredited Member National Home Study Council

tHow!logela
Commercial
FCC License

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

Name
(please print)
Address
City
State Zip Age

Veterans and Servicemen:
[ Check here for G.I. Bill information.

e — —— e — — — — et o S T
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conventional complementary arithmetic. To comple-
ment a binary, simply invert the number (change all
zeroes to ones and all ones to zeroes), then ADD 1 for
the modulus of the counter. For example, to comple-
ment binary 0010 (decimal 2):

1101 (inverted 0010)
+ 1 (add D)

1110 (complement of 0010)

Remember that the modulus for a 4-bit numbers is
15+1=16. Thus the complement of 2 in this system is
16-2=14=binary 1110 as derived above.

NOTE: The inverted number is sometimes termed
the ‘“‘ones complement’’; then when 1 is added, the
term is ‘‘two’s complement.”

Now consider the addition of 0110 and -0100
(decimal 6-4). Simply complement the negative number
(gives a positive number), then add the result to the
positive number as:

1011 (inverted 0100)
+ 1 f(add 1)
1100 (complement of 0100)
Then add this complement to 0110:
0110
+1100

10010 (ans)

Now you discard the overflow digit (MSD) and
replace it with either a plus or minus sign. If the MSD
is 1, the sign is plus. If the MSD is zero, the sign is
negative. In the above example, the MSD is 1, so your

answer is +0010, or decimal 2. This satisfies the
condition of 6-4=2.

When a negative number is added to a smaller
positive number, the overflow (MSD) is always 0, and
the answer is negative. When the result is negative, the
number must be recomplemented to obtain the correct
solution. For example, add -1001 (decimal -9) to 0010
(decimal 2). First find the complement of 1001:

0110 (inverted)

+ 1 {add 1)
0111  {(complemented)
Now add this to 0010:
0111

+0010

01001

Since the MSD is a 0, we discard it and write a
negative sign to get -1001. Now to recomplement:

0110 (inverted)
+ 1 (add D)
0111 (negative answer)

Thus the answer is -0111. This is decimal -7 which
results from adding -9 to +2.

Binary subtraction by complements is exactly the
same as addition of positive and negative binary
numbers. For example, subtract 0011 (decimal 3) from
1111 {decimal 15). First find the complement of 0011:

1100 (inverted)

+ 1

1101 (complement)

52

B Series 70 Recorder/Reproducers

When you've got more talent than money

TASCAM Series 70 recorder/reproducers were designed
for people who've outgrown high-end consumer audio
products but can’t afford full professional studio gear.

Whether you need single, two or four channels, you
define the Series 70...il doesn’t
define you. Your choices are ex-
panded, not restricted, without
paying a performance penalty.

The versatile Series 70 electronics come in two ver-

sions, one for direct recording and one for use with a
mixing console like our Model 10, Whichever vou need
you'll get uncommon quality and reliability. But this time

_ ITRSGANI CORPORATION

5440 McConnell Avenue
Los Angeles, Calif. 90066

you can afford it

Series 70 recorder/reproduc-
ers. When you've got more
talent than money.
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Then add:
1111
1101

11100 = +1100 = decimal 12

Exercises For Part IV

Since the concluding Part V of this series will be
concerned entirely with new Practice Problems and
Solutions, we will complete exercises for this Part 1V
by following this section directly with the solutions. Try
to solve each problem on your own before going on to
the solutions at the end of this Part.

1. What is (a) The maximum count of an 8-bit pure
binary?
(b) The modulus of an 8-bit pure binary?

What is the complement of binary 11107
Find the sum of: (a) 1011+(-0011)

(b) 1111+(-1010}
4. Find the difference of: (a) 1010-0100

(b) 0011-0110

Rl

Solutions To Exercises For Part IV

1. (a) 11111111 or 128+64+32+416+8+4+2+1=deci-
mal 255
(by 11111111
+ 1

100000000 = +256 decimal

2. 0001 (inverted 1110)
+ 1

=0010 complement of 1110. (This is 16-4=2 decimal
form of complementary
arithmetic)
3. (a) 1100 (inversion of 0011)
1

1101 (Complement of 0011)

add: 1011
1101
11000 = +8
(b) 0101 (inversion of 1010)
+ 1
0110 (complement of 1010)
add: 1111
0110
10101 = +5
4. (a) 1011 (inversion of 0100)
+ 1
1100 (complement of 0100)
add: 1010
1100
10110 = +6
(b) 1001 (inversion of 0110)
+ 1
1010 (complement of 0110)
add: 0011
1010

01101 = -1101 (must be recomplemented)
recomplement: 0010 (inversion of 1101)
+ 1

0011 = -3

December, 1874

BN BROADCAST ELECTRONICS, INC.
[r— ‘A FILMWAYS COMPANY
I [— 8810 BROOKVILLE ROAD

— SILVER SPRING, MARYLAND 20910
PHONE:; 301-588-4983
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(Continued from page 39}

and will monitor their operations
for three years. To obtain Federal
approval, not only must the state
agency perform to the Federal
Agency satisfaction, but the State
Statutes must be as least as severe
as the Federal Law (preferably, also
cover these areas exempted in the
Federal Law). After the 3 year
monitor period, the state will do
most, if not all, of the enforcement
within its boundaries, but the
Federal Agency reserves the right to
reassert jurisdiction if the state
performance wanes.

During the monitoring period,
you can be inspected by either
agency (but not usually both at the
same time). If a penalty or fine is
levied against you for a particular
violation, it will come from one
agency or other but not both.
That is, there is no double jeo-
pardy. The Federal Agency will
issue a Citation, but the state may
call it something else. (In Indiana,
it 1s a Safety Order). Regardless of
what it is called and who sends it,
it has the same meaning.

Video Tape Timer

® Hour-minute-
second-frame display

e Bright LED readout

e All solid state

e Direct replacement on VTR

® Remote display option

RECORTEC, INC.

777 PALOMAR AVENUE e SUNNYVALE, CALIFORNIA 94086 e {408) 735-8821

REPLACES
MECHANICAL TIMER
ON

AMPEX
AND

RCA VTR’S
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Records

There are three separate forms
which must be kept up to date:
forms 100, 101 and 102. (But states
may require additional forms or
additional information.) These are
records of work connected injuries
or illnesses. Form 100, is the log of
injuries, while form 101 is the
supplementary record. This form
details each case that is listed on
the log. That is, there will be one
form 101 for each case entry on the
log. Form 102 is a summary of all
the accidents or illnesses. These
forms are kept on a yearly calendar
basis (Jan. 1 - Dec. 31). These
records must be retained on file for
S years.

In the month of February follow-
ing the close of the year, the sum-
mary (form 102) must be posted
where all employees can readily see
it, and it must be kept posted for
the entire month.

As of now, you should have on
file completed forms that date back
to July 1, 1971. If the earlier ones
are missing or incomplete, recon-
struct these incomplete forms from
other records (such as Workman’s
Compensation Records, etc.). But
make a notation on the form that it
has been reconstructed from other
records. You don’t want to be
caught falsifying records!

There is a regulation that re-
quires all portable fire extinguishers
be checked at least once a month
so that they are ready for use. No
records are required of this, but
you must demonstrate somehow
that this is being done. Set up your
own checklist and record so that
this can be used to demonstrate you
are performing this monthly inspec-
tion.

Information

The National Safety Council
through its local offices, can pro-
vide you with information on
OSHA. Also, for information and
forms, you can contact the District
Office of the U.S. Dept. of Labor.
For information on state laws,
contact your State Department of
Labor. And, of course, there is the
Government Printing Office with its
many publications and the earlier
mentioned subscription service.

BROADCAST ENGINEERING
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Console
Roundup

(Continued from page 24)
turn on other equipment; four mixing
busses are Program, Audition, Utility
and Monaural; all functions are fully
metered, with five meters standard;
monitor 25 Watts per channel RMS.
Options include: slide-or rotary pre-
cision step attenuators; Digital Clock;
one or two 6-mixer Extender Panels;
Peak Program Meters in place of VU
meters.

For More Details Circle (85) an Reply Card

Quad-Eight Production

Quad Eight Electronics offers
custom system design and manu-
facturing in a wide variety of model
types to meet applications where
the operational and performance
criteria will not be achieved by a
standard design.

Configurations include: up to S0
mic or line inputs, extensive
multi-band equalization and filter-
ing, Voltage-Controlled system de-
sign which allows flexible audio
subgrouping and programmable
interfacing, up to 32 outputs, peak
or VU alternate monitoring in an
extensive and separate console
monitor section, unlimited logic
facilities for machine controls, and
electronic performance characteris-
tics in all specifications which meet
or exceed the highest standards
attainable in the professional audio
field.

For More Details Circle (86} on Reply Card

McCurdy
Radio Stereo

McCurdy offers a ‘complete roundup
of the latest in electronic and physical
design in consoles for AM, FM, and
production work.

Their consoles can be interfaced
with an automation system. They in-
clude remote control of reel, turntable
and cart machines, switchable AGC
control on all mic mixers. The pack-
age approach that McCurdy takes
includes a program routing switcher
to delegate audio from two production
centers and automation racks to telco
lines, equalization can be delegated to

(Continued on page 56)

Consoles Continued
Console manufacturers not covered
in this issue will be included in Part

II, which will appear in the January
issue of BE.

December, 1974

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 options with off-the-shelf availability. Monaural, stereo,
or quad. Meets all FCC - AM and FM standards. UREI quality, of course.

Available through your UREI dealer.

@[@D .”l'nst'rumen'tai in Audio”

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

Exclusive export agent: Gotham Export Corporation, New York
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Console
Roundup

(Continued from page 55)

any mixer or program channel, In-
cluded are tone and digital informa-
tion generators which are used in the
production of tapes and cartridges for
playback in automation systems.

For More Details Circle (87) on Reply Card

Ramko Series 35

Ramko's series 35 introduces a new
concept in console versatility. Due to
its completely DC controlled design
the unit may be used in a standard
table top configuration, rack mounted
or custom applications. In addition,
since only DC is used to control the
audio functions (mixing & switching)
in the main frame, any combination of
rotary, slide or pushbutton faders
may be used. Also any physical
grouping or arrangement of the
controls may be utilized without
worry of hum pickup and ground
loops.

Features include: 8 channels, mono,
dual channel mono, stereo, dual
channel stereo, fail safe power supply
and plug in interchangeable cards.

canon [OQOx

Performance specifications are;
0.3% or less distortion, 124dBm
equivalent noise on low level chan-
nels, approximately 25 Watts power
consumption, -70B crosstalk, balanced
bridging/matching inputs and re-
sponse within +2dB 20Hz-20KHz.

For More Details Circle (88) on Reply Card

Sunn Magna 5000 Series

Up to 24 channels in with 9
channels out; 3 buss sends, selectable
pre or post of main fader; lighted cue
system; -10, -20dB microphone pad-
ding plus up-to-40dB of gain attenua-
tion on each channel; LED level and
peak indicators; individual low, mid,
and high frequency equalization on
each channel; 22.2dB of headroom
throughout; switchable to line input.
System is ideal for sound reinforce-
ment mixing and/or live recording on
location, and is supplied with perma-
nent trouping case.

One octave, nine band graphic
equalizer; mono/stereo selectable, five
band electronic crossover; 4 channel
quadraphonic panner; talk back and
intercom module (up to 30 stations);
multiple 600 Ohm balanced line
transformer module.

For More Details Circle (89) on Reply Card

UNIVERSAL
ZOOM

One-Inch Plumbicon®Color Camera Zoom

PV 10X15

15 mm to 1gomm; f/2.0

e Wide Angle

e Close Focusing 3.9’

e Bayonette Mount

e Adjustable Back Focus
e “Macro Focus” Operation

e Small Size
e Lightweight

e Light Transmission Over 80%
e For All One-Inch Color Cameras

Canon

BROADCAST OPTICS

CANON LS. A., INC., 1o NEVADA DRIVE, LAKE SUCCESS, N.Y. 1040
% N.V. Philips of Holland

(516) 488-6700
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Sparta Prod.
Room Centurion

The Sparta Centurion III is a mon-
aural 6-mixer console of 18 inputs.

Features include: three identical
mixing busses are Program, Audition,
and Utility; Audition selectable to
feed audio to any of three locations;
identical electronically to Centurion I
and Centurion monaural Extender
Panels.

HI=S e e L
= mﬂﬂ a8 A

Options include: slide or rotary pre-
cision step attenuators; Peak Pro-
gram Meters in place of VU meters.

For More Details Circle {(90) on Reply Card

Sparta Centurion |

The Sparta Centurion I is a monau-
ral 8-12 mixer console, with three
inputs per mixer in any configuration.
It accepts one or two 6-mixer Ex-
tender Panels, so that total flexibiltiy
is 24-mixers, T2-inputs.

Features include: identical, inter-
changeable mixer modules; modules
switch selectable for hi-med-low level
inputs, which automatically select in-
put impedance; noiseless optically-
isolated audio switching; external
switches turn mixer modules on &
off; Form A contacts from console
turn on other equipment; three mix-
ing busses are program, Audition,
Utility; intercom of 5 Watts provided;
all functions fully metered with ‘black-
out’ VU’s.

Options include: slide or rotary pre-
cision step attenuators; Digital Clock;
one or two 6-mixer Extender Panels;
Peak Program Meters in place of VU
meters.

For More Details Circle (91} on Reply Card

Spectra Sonics
Model 1024-24

The Spectra Sonics Model 1024-
24 audio control console has perform-
ance that is guaranteed. The function-
al design and clean lines are combined
in a console which aids the profession-

BROADCAST ENGINEERING


www.americanradiohistory.com

al competence of the broadcast facil-
ity. This audio control system is avail-
able in various configurations up to 24
inputs and 24 outputs.

The Spectra Sonics Model 1024-24
features: modular construction; quad
panning on all inputs, and echo re-
turn; eight sub-mix busses:; three cue
busses; microphone/program equal-
izer with fifteen frequencies; im-
proved monitor mixing; separate quad
busses; stereo and mono busses.

Spectra Sonics Model 1024-24 is in
full production and is available now.

For More Details Circle (92) on Reply Card

Sphere Alpha 8-Input

Sphere Electronics’ console is actu-
ally a small console that includes
features usually found only on larger
consoles such as the Sphere Eclipse.
The Alpha can be used in production
houses and broadcast studios for pro-
duction work.

Features include echo and program
pan pots, plug-in preamps, talkback
with mic, studio and control room
monitor, and built-in tone oscillator.

Distortion, THD: below .2% up to
+24 dBm output. Noise: -127 dBm
equivalent input signal, 20 Hz - 20
kHz unweighted. Frequency response:
within +1dB 20 Hz - 20 kHz.

Far Mare Details Circle (93) on Reply Card

Spotmaster
Model 8BES-200

The Broadcast Electronics dual
channel 8BES-200 provides identical
performance stereophonic audition
and program channels with a com-
posite mono output derived from the
program channel. All mixing channels
are switch selectable for microphone
or line level sources. A mono input
can be fed to both left and right
channels by the mono/stereo selector
switch on each preamplifier. Left/
right balance is adjustable for the
program, audition, and mono outputs.
Mixers are stereo step attenuators.
Connections are made to screw ter-
minals inside the cabinet. The power
supply is intenal.
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Spotmaster
Model 4BEM-50

The Broadcast Electronics monaural
4BEM-50 is a complete small console
available in rack or table mount ver-
sions. Each mixer accepts two switch
selectable inputs; each preamplifier is
strappable for microphone or line
level inputs. Separate cue, headphone,
and monitor amplifiers are built-in.
The headphones may monitor the out-

December, 1974

put, cue, or an ‘“‘off-the-air” signal.
The internal cue speaker and monitor
speaker outputs are connected
through a muting relay. Customer
strapping allows relay control by any
input. A heavily filtered power supply
is built-in. All connections are made
to screw terminals inside the cabinet.

FOR
WNEW

New York, New York

QUALITY TALKS
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Spotmaster Model
5BEM-100

The Broadcast Electronics monaural
5BEM-100 dual channel console fea-
tures separate identical amplifiers for
the audition and program channels.
Quiet switching of mixers is insured
by the use of FET circuitry; only a
control voltage appears on the chan-

nel selector switch for each mixer. All
mixers accept microphone or line lev-
el inputs as selected by internal
switches. Mixers are long-life sealed
units or optional step attenuators.
Separate monitor, headphone, and cue
amplifiers are provided. All amplifiers
and preamplifiers are plug-in modules.
For More Details Circle (112) on Reply Card
{Continued on page 58)

Continental’'s 317C

125%
reserve power

in 50 kW AM is Continental.

For Latest News
See
Direct Current page 4

GONTINENTAL
BOX 17040

ELECTRONICS MFG.

is the best
measure for any 50 kW AM trans-
mitter purchase. Performance,
positive modulation and
capabilities are
unbeatable. Today's best sound

Etectnonics G

CO.
DALLAS, TEXAS 75217

®
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FCC Rule 73.69 + $1660 =
AM-19(204)

- The FCC now says that you must

Since this is an added expense, con-
"' monitor versus what it will cost.
;'ﬁ At $1660%, the Mode! AM-19 (204) s
the lowest priced, FCC type approved

Antenna Monitor available.

g Now after several years of use at many
stations, it has proven its reliability. And,

wire or wireless remote control system,

Contact us now on this and other FCC type
approved Antenna Monitors.

*Based upon 2 tower, DA-2.

Mo = ¢ o irn e cornme

. have an approved Antenna Monitor.

i ~ sider carefully what is required of the

it is compatible with virtually every type of

gTUMAC lVSTRUME/VTS

932 PHILADELPHIA AVE
SILVER SPRING, MARYLAND 20910 (301) 589-3125
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Console Roundup
{Continued from page 57)

UREI AM & FM
Broadcast Console

Urei's Mod One Console features
flexible plug-in input and amplifier
modules for initial low cost while
making future expansion and program
format changes simple and economi-
cal. All solid-state-of-the-art, Mod One
exceeds all proof-of-performance re-
quirements. Space for up to 10 input
modules for maximum of 30 inputs,
high level or microphone, monaural or
stereo. Silent action switches for all
on-air functions, Illuminated PGM-
OFF-AUDITION lever switches.
Long-life vertical faders, with detent
cue position (line and cartridge mod-
ules).

Mod One also features: Automatic
muting of monitor and cue speakers;
muting and on-air light control cir-
cuits for two studios; monitor select
switch with aux. and tape inputs; VU
meter switching; and built-in head-
phone amplifier.

For More Details Circle (96) on Reply Card

DAVE HOVEY GENERAL CONTRACTOR
Route 1, Box 113 Phone A/C 601-675-2956
COFFEEVILLE, MS, 38922

e Tower Construction e
e Antenna & Wave Guide Repair & Installation o
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FREE CATALOG :

HARD-TO-FIND PRECISION TOOLS

Lists more than 2000 items—pliers,
tweezers, wite strippers, vacuum systems,

relay tools, optical equipment, tool kits
Also includes ten pages of
useful "Tool Tips" to aid in tool selection,

and cases,

JTEINSEIN TOOL.S -
4117 M. 441k Streel, Phoenix, Anz. 85018
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— Jineh COMMUNICATIONS SERVICE, INC. _

JAMES TINER, Pres.
COMPLETE TOWER AND ANTENNA SERVICE
AND INSTALLATION

Branch Office:

St. Louis, Missouri
(314) 727-7228

Home Office:
Box 232
Ankeny, lowa 50021
(515) 964-2384

W Specialize Iu Towers
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Ward-Beck Consoles

Ward-Beck produces consoles for
broadcast use, TV production master-
ing, and for the recording industry.
Like many other console manufac-
turers, the company has other lines
(distribution amplifiers, intercom sys-
tems, solid state switching systems,
and related audio components). But
unlike most companies, Ward-Beck is
a supplier of custom audio console
equipment.

Their consoles feature solid state
circuitry, and state-of-the-art controls
and physical designs.
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Wilkinson Electronics

Model TAC-1C

The Wilkinson Electronics Model
TAC-IC Audio Console uses high qual-
ity, vertical step attenuators to pro-
vide eight mixers in the space nor-
mally required for six rotary type
mixers. The Console is housed in an
attractive, formica covered steel cabi-
net with a brushed aluminum front
panel. The top cover is removable or
can swing back and the front panel is
hinged to the base so that it may be
swung forward for complete accessi-
bility.

Twenty-two inputs are provided.
Two mixers control six microphone
inputs and six high level mixers con-
trol two turntable inputs, three tape
or other high level inputs and twelve
remote or auxiliary lines.

Two preamplifiers are provided
with space for additional preamplifier.
Three interchangeable high level am-
plifiers are used as cue, program and
monitor amplifiers.
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STATION
ENGINEER

\
Y~ AND NOW, A LiTTLE TEST 76 SEE How'
Yo Fonc rion DR EMERCENES. "

Telemet Alive,
Doing Well

The September issue of Broadcast
Engineering neglected to list Tele-
met in its 1974 Broadcast Buyer’s
Guide.

We would appreciate it if you
would inform your readers that
Telemet is alive and well in Amity-
ville, New York and continuing to
supply equipment in the following
categories:

Amplifier, Clamping

Amplifier, Distribution Audio
Amplitier, Distribution Video
Amplifier, Pulse

Amplifier, Stabilizing
Amplifier, TV Video

Analyzers, Sideband

Character Generators

Chroma Keyers

Delay Measuring Set, Envelope
Demodulators

Edit Code Generator

Edit Code Receiver

Editors, Video Tape

Enhancers, TV Image
Equalizers, Video

Generators, Color Bar
Generators, Color Syne
Generators, Convergence
Generators, Signal Dot Bar
Generators, Signal TV
Synchronizing

e Generators, Signal VITS

e Generators, Staircase

e (enerators, Sync

e Generators, Time Code (Reader)
e Generators, Video Sweep
®
®
[ ]
®

Switchers

Switching Systems

Test Sets, Multifunction

Test Sets, Vertical Interval

The above categories are those in
which we should have been listed
this year.

Address your letters to:

1014 Wyandotte Street
Kansas City, Mo. 64105

iNFLEXiON CFIOMATIOUE

iNFLEXiON CFIOMAT

iOUE

iNFLEXiON CFIOMATIOUE
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NAB Sets May Workshop
For Children’s TV

A two-day workshop on child-
ren’s television will be held early
next May for station general
managers, program directors and
producers of children’s television
programs.

The decision was announced by
Robert D. Gordon, vice president-
general manager, WCPO-TV, Cin-
cinnati, following a meeting of
NAB’s Children’s Television Com-
mittee. Gordon is committee chair-
man.

The workshop will be designed to
provide a forum for an exchange of
information and techniques to help
improve local children’s television.

Gordon noted that “‘all over the
country stations are doing interest-
ing work in children’s program-
ming. This workshop will provide
broadcasters with an opportunity to
learn what others are doing.”

Dr. Roger Fransecky of the

University of Cincinnati, a specialist
in children’s programming, was
selected by the committee to assist
in formulating the agenda for the
workshop.

In another action, the committee
announced that it will seek all
available research literature on
children’s television to establish a
library for such material at NAB
headquarters.

ERA Directory
Available

The 1974-75 Directory of Electro-
nic Representatives has been un-
veiled by ERA. Included in this
new Directory are over 2,000 home
office and branch office locations.
The reader will find complete
information about the representa-
tives including such data as number

of employees, products/market in-
terests and territories covered.

For your free copy, please write
Directory, Electronic Representa-
tives Association, 233 E. Erie St.,
Chicago, Illinois 60611, or call
312/649-1333 for your copy.

Modtec Te BE

Tom Creighton, Director of Mar-
keting, announces that the Modtec
Division of Broadcast Electronics,
Inc. has begun shipments of its
modular television monitors. The
recently acquired Modtec product
line is now under Broadcast Elec-
tronics management, with a
strengthened and expanding distri-
butor organization. The product
line has been redesigned to enhance
performance and reliability, while
maintaining the flexibility and
quick repair features of modular
construction. Modtec monitors are
now being manufactured under
rigid quality control standards at
the Broadcast Electronics main
production facilities in Silver
Spring, Maryland.

Ho EINE B I:AII—_-IIZHII_D
A Robins [ndustries Corporation
75 Austin Boulevard, Commack, N.Y. 11725

(516) 543-5200
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" Wherever the cable
must go — from Super
Bow! sidelines to con-
- vention hall podium —
° Hannay reels help you
. handle it faster, easier
+ and with greater

~ safety. Choose from a
 wide selection of stan-
. dard models or cus-
tom design reels to
precisely fit your mo-
bile equipment. Push-
button controlled
power rewind mecha-
nisms help you stow
the cable fast when
the show is over.
Send for complete
information on Hannay
Reels for broadcast
cable.

HANNAY
=13 K=3

CLIFFORD B. HANNAY & SON, INC.,
WESTEALO, NEW YORK 12193
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il PRODUGTS

Impac Amplifiers

Three new Impac amplifiers are
now available from Modular Audio
Products, a unit of Modular Devices,
Inc., Bohemia, New York.

The three new PC card amplifiers
are the AM-27 Microphone Preampli-
fier, the ABL-27 Bridging Line Ampli-
fier and the AL-27A Line Amplifier.
All three utilize the MAP 1731A
audio operational amplifier as its ac-
tive element. Designed for PC card
rack or individual mounting, these PC
card amplifiers have wide application
in recording studios.

Model AM-27 is a general purpose
audio module suitable for low level
microphone pre-amplification. It fea-
tures transformer coupled input and
output, adjustable gain of 25dB to 65
dB, low noise and low distortion.

Model ABL-27 is a general purpose
audio module designed for amplifica-
tion of medium to high level ( +20dB)
signals or wherever it is necessary to
bridge a floating or balanced source.
Its features include adjustable gain
from -7dB to +33dB.

Model Al-27A is a multi-purpose
audio amplification module used in
line, booster, differential, or combin-
ing amplifier configurations. Features
include transformer coupled output,
adjustable gain/loss up to +47dB and
low noise of -125dBm.
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Video Hum Stop Coil

This specially wound toroid coil,
HSC-1 from Audio-Video Engineering
Co., eliminates ground-loop hum and
other interference in video lines

caused by differences in ground po-
tential. A passive device, it is very
useful in the field between remote
truck and transmission equipment,
and in the studio on long runs where
ground-loop hum is experienced. Also
has wide application in closed-circuit
video installations for educational, in-
dustrial and military installations.
Less than 0.2 dB attenuation from DC
to 6 MHz, handles color as well as
black and white.
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Fast-Recovery Rectifier

Electronic Devices, Inc. has added a
new fast-recovery silicon bridge recti-
fier called the PBR to their line. The
design is also available as center taps
and doublers, The rectifiers feature
exceptionally fast recovery of 300
nanoseconds.

The bridge is rated at 15 Amps and
from 50 to 1000 Volts. Mounting may
be heat sink or chassis.

For More Details Gircle (101) on Reply Card

Dynamic Noise Filter

Burwen Laboratories, have just
announced the in-stock availability of
their new consumer Model DNF 1201
Dynamic Noise Filter. The Burwen
DNF 1201 reportedly does not require
pre-encoding of the sound source and
so can be used effectively with sound
produced by an existing method with-
out modification — microphones,
phono discs, or tapes. The DNF 1201
can also be used to produce a sub-
stantial noise reduction in any FM
broadcast.

The Burwen DNF 1201 functions by

ask about our new
am|im|tv monitors

Ty,

BELAR ELECTRONICS LABORATORY, INC.

Lancaster Avenue at Dorset, Devon, Pa., 19333 Box 827
{215) 687-5550

For More Details Circle (51) on Reply Card
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changing its bandwidth constantly,
depending on the program material
used. It can work with any stereo two
channel setup or matrix encoded
source. Its' dynamic range sub-
stantially exceeds that of records or
tapes, eliminating noise and hiss with-
out having any effect on tonal quality.

Since Burwen's DNF 1201 is in-
tended for in-home use, it has been
specifically designed for operating
simplicity, The component is equipped
with several pushbutton controls to
choose the correct noise reduction
mode, whether 33 rpm or 45 rpm
discs, 78 rpm discs, FM broadcasts,
cassette, open-reel or 8-track cart-
ridges. A sensitivity control is in-
cluded to get optimum noise freedom
over the total sound spectrum.

The Burwen DNF 1201 is easily
incorporated into any existing hi-fi
system through the record jacks on
any receiver or preamp. The compo-
nent is also capable of obtaining noise
reduction in excess of 14 dB.

For More Details Circle (102) on Reply Card

DC To 15 MHz
Dual Trace Scope

Heath now has available a trig-
gered, dual trace, DC to 15 MHz lab
grade oscilloscope - the 10-4510. This
instrument is available factory wired
or in kit form.

Features include 1 mV/e¢m input
sensitivity, 45 MHz typical triggering
bandwidth, time base sweep to 100
nsec/cm, post-deflection accelerated
CRT, and vertical delay lines that
provide at least 20 nsec of pre-
triggered waveform for complete
signal display.

The I0-4510 attenuator networks
can be switched through 12 calibrated
ranges to set deflection factors from 1
mV/cm. An internal delay line starts
the horizontal -sweep prior to begin-
ning of the vertical signal. Digitally
controlled logic in the time base cir-
cuitry provides automatic triggering.
No stability control is necessary. The
trigger select switch and level control
allow the time base to be precisely
triggered at any point along the
positive or negative slope of the
trigger signal.
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FREE CATALOG & AUDIO APPLICATIONS
P = CONSOLES

KITS & WIRED
AMPLIFIERS
MIC,EQ, ACN,
LINE, TAPE, DISC,
POWER
OSCILLATORS
AUDIO
TAPE BIAS
POWER SUPPLIES
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Splice Finder

For AM and FM radio stations, the
processing of tape cartridges has
become an expensive and time con-
suming job. Most stations require a
library of several thousand tapes,
varying in length from 5 to 60
seconds. To avoid the possibility of a
“blip” on a recorded commercial or
segment of programmed material,
cartridges must be played through,
after having been bulk erased, to
locate the splice. Recording, which
begins immediately after the splice,
precludes the possibility of an audible
splice blip.

The unique automatic splice finder
produced by the Senstrol Division,
UMC Electronics Co., has cut cartridge
handling time by at least 50 percent.
The splice finder will automatically
locate a splice on a cartridge and kick
out the cartridge with the tape
stopped just beyond the splice point.
In this manner, station personnel may
perform other tasks while the splice
finder scans each cartridge tape.

For More Details Circle (104) on Reply Card

Automatic Cartridge
Tape Bulk Eraser

A new device for erasing broadcast-
type video tape recordings in the
cartridge format was announced to-
day by RCA Photophone Sound Re-
cording, Burbank, Calif.

Known as the Automatic Cartridge
Tape Bulk Eraser, the RCA system
will erase up to four cartridges
simultaneously and will handle either
the RCA or Ampex type cartridge.

Adron M. Miller, Manager, RCA
Photophone Sound Recording, said
the new unit incorporates the princi-
pal features of RCA’s equipment for
erasing two-inch-wide video tape in
reel form.
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Automatic Video Corrector

The 1460 is an in-line correcting
amplifier using ITS line 330 as a
correction reference signal. Correct
the Reference Signal and the full field
signal is thereby corrected too, that is
the essence of the automatic correct-
ing action of the 1460.

The 1460 samples six parameters of
the Reference Signal in the vertical
interval and then automatically
changes its operating characteristics
until correct values for the Reference
Signal are achieved. The full field
signal is simultaneously corrected by
the same automatic changes that cor-
rect the Reference Signal.

The Tektronix 1460 Automatic
Video Corrector takes the work out of
video signal quality control...with
fully automatic correction of video

December, 1974

gain, chrominance to luminance ratio,
black level, chrominance phase, burst
amplitude and sync amplitude. With a
1460, the quality of program signal is
rigidly maintained. Ordinary changes
and even many severe distortions are
automatically corrected, freeing en-
gineering people from the task of
regularly readjusting controls. At-
tempting to keep up with varying
conditions with manual correction is
no longer necessary. The 1460 does it
all automatically.

The 1460 Automatic Video Cor-
rector can be used almost anywhere
in 625/50 video systems, A reference
signal must be present for automatic
correction,

For More Details Circle (106) on Reply Card

Cross Pulse Generator

Video Concepts, Inc. has introduced
an all new, solid state Cross Pulse
Generator, Model CPG-303, that
permits display of the sync pulse
crossover point from any composite
video source on any standard video
monitor.

The monitor picture can be switched
from Normal to Delayed (Cross Pulse)
from any location without readjusting
the brightness or contrast.

The Video Concepts CPG-303 can
be used to eliminate annoying “head
rolls” by recognizing VTR lock-up
correctly, control tape tension (skew)
during editing, dubbing and program
replay, check edits for correct sync
pulses before dubbing and distri-
bution, adjust horizontal and vertical
phase to coincide with system (house)
syne, diagnose VTR head alignment
problems immediately, and adjust
head crossover point in seconds.
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FOR MAG TAPE
Shipped from Inventory

Mfrs. of Ameriine resis

Polyline Corp. 312/298-5300
1241 Rand Rd. Des Plaines, ill. 60016
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Plastic Repls

Jphere

ELECTRONICS

THE CONSOLE COMPANY

L os Angeles (213) 349-4747
(213) 845-9661
Nashville (615) 794-0155

Audio Control Consoles

For More Details Circle {54) on Reply Card
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Universal Counter

Systron-Donner announces introduc-
tion of a new precision 50 MHz Coun-
ter-Timer, Model 6250A, that com-
bines both low cost with various high
performance features.

The standard Model 6250A per-
forms frequency, multiple period,
time interval, ratio, and totalizing
measurements.
ranging function that selects a maxi-
mum display resolution, both preset
and manual trigger level selection,
leading zero suppression, 25 mV rms
input sensitivity, an 8-digit display,
and BCD output of all measurements.
Each input channel has selectable
attenuator and slope controls.

A wide variety of options can be
specified to thus tailor this light-
weight, modern counter to virtually
all field, bench and some systems
applications. The standard oscillator
offers a stability of +2 parts in
106/year. Four optional oscillators
with reportedly superior stability
specifications are available including
oven controlled oscillator of +5 parts
in 1010/24 hours.

A rechargeable battery pack
mounted inside the instrument, DC
operation, rear signal inputs, a BCD
conversion cable, and rack mount kit
are additional options.
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It includes an auto-

Digital Air
Temperature

The Announcer’s Friend

(X X1 X X1 X BT <

Money Back Guarantee.
Also, a complete line of Weather

Texas 63(12-12?90
Electronics, Inc.
P. O.Box 7225B

Dallas, Texas 75209
For More Delails Circle (55) on Reply Card

Indoor and Outdoor Sensors
Walnut-Finish Consocle
Gold Anodized Panel
Multi-Sensor Selector
Remote to Any Distance
12" Sperry 7-Segment Display
Slaves Available

Send for Spec. Sheet, Model 309,

Iustruments, Recorders and Controllers.
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PROFESSIONAL OERVIGE

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

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

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

(415) 326-6103/967-1263

Applied Video Electronics, Inc.

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

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

CLASRIFED

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 regulatly 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

Sates. Clark & Potomac Phase monitors. 2
Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada 1-73-tt

WANTED: Educational Public Broadcast station
needs surplus broadcast equipment, 10 watt or 1
kw FM transmitter, plus any studio equipment.
Tax exempt status. Contact Community Radio
Project, 885 Arapahoe, Boulder, Colorado 80302.

12-74-3t
WANTED: Used 1-5kw UHF transmitter. Can
purchase, but prefer tax deductibe donation.
Write: ETAG, Box 14468, Albuquerque, N.M.
87111. 12-74-2t
WANTED: Used b-w and/or coler television

studio equipment. Need everything. Can pur-
chase, but prefer tax deductible donations.
Write: ETAG, Box 14488, Albuquerque, N.M.
a7111. 12-74-2t

EQUIPMENT FOR SALE

ROSNER TELEVISION
SYSTEMS

CONSULTING & ENGINEERING

250 West 57th Street
New York, New York 10019
(212) 246-3967

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500
machines. Price $49.00 each prepaid, while they
last. 80 day warranty. Terms check with order
only, no COD’s. Not recommended for Tapecaster
series 800 or 700.
TAPECASTER TCM, INC., Box 662
Rockville, Maryland 20851
1-72-tf

FM TRANSMITTERS (USED): Selection of equip-
ment in 10 KW, 5 KW, 3 KW, and 1KW range.
Selection of used FM exciters. Terms available.
COMMUNICATION SYSTEMS, INC. Drawer C,
Cape Girardeau, Missouri 63701.

11-74-2¢

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

AUDIO/VISUAL ENGINEERING

CONSULTANT
System Design, Sound, Background
Music,
Intercom, CCTV, CATV, ETV, MATV, 1st
Phone, Supervise and coordinate installa-
tions. Write:

Accrutek Engineering Co.
P.O. Box 525
Duarte, Ca. 91010

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

NATIONAL TAPE CARTRIDGE SERVICE SPECIAL
Pressure Sensitive Labels. Fits Ail Cartridges.
Comes in 5 Colors. Write for FREE Sample.
MASTERTONE COMPANY, 1105 Maple West Des
Maines, lowa 50265, 515-274-2551 B-73-tf

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. Masterione Co.,
1105 Maple, Dept. B-E 1, West Des Moines,
lowa, 515-274-2551 8-73-tf

RAZOR BLADES, Single Edge, Tape Editing,
$20/M, 25884 Highland, Cleveland, Ohio 44143,
4-74-9t

NEW & USED Microwave Transmitters & Re-
ceivers, Antennas, Towers, Waveguide Hardware.
All Brand Names. Write or Call DISCO, P.0O. Box
1029, Bradenton, Florida 33505 813-745-6285.

11-74-2t
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314-334-6097.

EQUIPMENT FOR SALE (CONT.)

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

BUILD YOUR OWN TV AND RADIO PRODUC-
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, Walikiki, Ha. 96815. 5-74-24t

MICA AND VACUUM transmitting capacitors.
Large stock; immediate delivery. Price lists on
request. SURCOM ASSOCIATES, 1147 Venice
Blvd., Los Angetes, Cal. 30015 (213) 382-6985.

6-74-121

FOR SALE: Complete monochrome television
system presently in operation at Vermont race
track, consisting of two RCA TK60 field chains,
twe RCA TK31 chains, with three Angenieux
ten-to-one zooms and lens extenders, switching,
twenty monitors, two Sony Cassette Recorders,
IVC 800, much cable, etc. TEL-FAX Television
Facilities, Inc., Box 396, Montgomeryvilie, PA.
18936 215-855-0970 10-74-3t

STODDART NM-30A radio interferefice-field
Intensity meter. 20-400mhz. Like new condition—
1966 manufacture. Complete with AC PS, dipole
antennas, cables, tripod, & inst. book. Calibrated
prior to shipment—$1,595. SINGER EMA—910
radio interference-field intensity meter. 1-10GHZ.
Like new condition-$9,250. 3urcom Associates
(213) 382-6985. 9-74-6t

ANTENNA, FM COLLINS 6 bay tuned to 101.3
used 18 months $2800.00 512-883-6301. Box 190
Corpus Christi, Tx. 78403. 10-74-3t

EDUCATIONAL FM TRANSMITTERS: NEW LOW
COST SOLID STATE, COMPACT, RELIABLE
EDUCATIONAL FM TRANSMITTER LINE.
STEREO AND SCA AVAILABLE. CHECK OQUT
OUR EDUCATIONAL FM PACKAGE. TERMS
AVAILABLE. COMMUNICATION SYSTEMS, INC.,
DRAWER C, CAPE GIRARDEAU, MISSQURI
83701. 314-334-6097. 11-74-2t

$1/2 Million
Audio
Sale

Over 100 Pro Audio ltems

" All Fully Guaranteed
Up to 60% Off on Many ltems

Major Brands Include
Ampex, JBL, Tascam, DBX, etc.

For Price Sheet Write:

RON NEWDOLL,
Accurate Sound Co.
114 Fifth Ave.,
Redwood City, Ca. 94063

PHONE: (415) 365-2843

N —7
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EQUIPMENT FOR SALE(CONT.) EQUIPMENT FOR SALE(CONT.)

HELP WANTED (CONT.)

FM TRANSLATORS: New Low cost solid state
FM Translator can mean extra revenue for FM
Broadcasters. Contact us for maoney making
facts. Terms available. COMMUNICATION SYS-
TEMS, INC., Drawer C, Cape Girardeau, Missouri
63701, 314-334-6097. 11-74-2t

1-KW FM TRANSMITTER, RCA BTF1-C including
spare tubes and solid state rectifiers, less exciter
and harmonic trap. $650. Communications
General (714) 753-9133. 12-74-1t

TWO VTR’s 1.V.C. models 820 and 800, prime
condition. Spare heads. Also, S-C and Conrac
monitors, 25 reels-hour one inch tape, some pre-

recorded. Two 27MHz pager systems. More.
Contact: Video, 1219 HNeal St., Monroe, N.C
28110, (704) 283-5781. 12-74-2,

IVC 960 Color Video Recorder, with complete rack
including color monitor and audic system. Less
than two vyears old and excellent condition.
Contact Victory Temple, Rev. L. E. Clendennen,
(713) 842-3954. 12-74-1%

SPECIAL SALE on one inch IVC Color Video
Equipment. One 700 cpd player, $1,520.00; two
760 ¢ recorders, $2,910.00 each; one 870c with
insert edit, $5,240.00. All in excellent condition.

Viking Media, 5008 Gordon Avenue, Monona,
Wisconsin 53716, (608) 222-7317. 12-74-1t
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

RCA (Mosely) BTR-15BR Remote Control. In-
cludes 110 khz generator and demodulator and 67
khz generator. Brand new. WATS, Sayre, Pa.,
(717) 888-7745. 12-74-1t

VIDEQTAPE—Limited quantity, new, below
wholesale. Inquire: Box 301, Saugatuck Station,
Westport, CT 06880. 12-74-1t

SALE! BRAND NEW! 2 Mackenzie 500-ST stereo
playback machines. These units were installed
but never used. Call or write with an offer: Dick
Lucas, WDAE-FM, 101 North Tampa Street,
Tampa, Florida 33602, (813) 229-0404. 12-74-1¢

TR-3 used hi band VTR machine with color ATC.
$18K. WEMT-TV, 41 Farm Road, Bangor, Maine
04401. 12-74-2t

EXCESS INVENTORY - BRAND NEW TUBES -
4CX1000A’s, 4-125A's, 4-400A's, 4CX250B's,
4CX5000A's, 805's, 815's, 6B4G’'s, 6161, 6942,
7007/6166A’s; MANY OTHER TYPES at whole-
sale prices. Rebuilt 17ENP22 and other scope
tubes; PE-250 camera chain available; a
complete inventory of transistors, diodes, (.C.'s,
solid state rectifier replacements. Write for free
catalogue. TEMTROM ELECTRONICS, 138-91
Francis Lewis Blvd., Rosedale, NEW York 11422.

Tel: (212) 978-5896. 12-74-4t
TELEVISION MOBILE UNIT, 8 x 30', Gerstan-
schlager custom on IH chassis, low mileage,

power distribution system, air conditioned,
equipment consoles, interior and exterior storage
compartments. RCA TR-4 LO-BAND COLOR VTR,
air bearing conversion with compressor, splicer
harness (edit). Write: Broadcast Engineering,
Dept. 312, 1014 Wyandotte St., Kansas City, Mo.
64105. 12-74-1t

3 STL transmitter/receiver units, coax, com-
biners, 2 dishes. All for $2500. KNGT, Box 609,
Jackson, Ca. 95642. 12-74-1t

100 WATT UHF TV TRANSLATOR: Emcee model
U-HTU-100-D. Slightly used less than 6 months.
Channel 24 in, channel 18 out, can be retuned.
New cost $7,000.00. Available immediately for
$2,000.00. Frontier Engineering Corporation, P.O.
Box 265, Florham Park, New Jersey 07932, (201)
822-3030. 12-74-3t

FOR SALE: Gates “President” Audio Consale,
Dual Channel, 8 mixer, 4 pre amps, Monitor amp,
Cue amp and 2 program amps. 4 years old -
$1,250.00. Videocom, Inc., 502 Sprague Street,
Dedham, MA 02026, Tel. (617) 329-4080. 12-74-1t

MADE TO ORDER special items, silk screen,
circuit boards, art work, film layouts, kits,
special orders. Contact us at {412) 863-9590.
Parsons Electronics, 986 Three Springs Rd., N.
Huntingdon, Pa. 15642. 12-74-1¢

December, 1974

STODDART RADIO interference-field intensity
meters. Stoddart 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

TURNTABLE. Gates CB 1200, with Microtrack 303
Tonearm installed. New, never used. $250. Call
{10 AM to 10 PM) Bob Levy, (212) KIB-3090 or
Tom Padwa, (212) AU3-5464. 12-74-1¢

SERVICES

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

FREQUENCY MEASURING SERVICE—WE'RE
#2—MONITOR REPAIRS—MOBILE UNIT—
covers Northern 2/3 lll., Eastern lowa, Eastern
Minn., Southern 2/3 Wis., Western Mich., and
Western ind., monthly. Radio Aids, 528 Ravine
Ave., Lake BIuff, lllinois 60044, (312} 234-0953

2-74-tf

FRENCH ELECTRIC COMPANY, INC. TV and
Radio general service including electrical
contracting, TV and Radio Engineering; over 25
years experience. CALL US—WE WILL WIRE
YOU. 371-9100. Detroit, Michigan. 9-74-6t

COMMERCIAL RADIO MONITORING 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

CAMERA TUBES...ALL TYPES EXCEPT ORTHI-
CONS CAN NOW BE RECONDITIONED AT AN
UNBELIEVABLE PRICE, LEAD OXIDE TYPES
$275.00, VIDICONS FROM $35 TO $200.00. ALL
RECONDITIONED TUBES COME WITH 500 HOUR
WARRANTY. FOR DETAILS WRITE: RCDONCO
ENGINEERING, CAMERA TUBE DIV., 4020
STAPLETON DR., BLOOMINGTON, IND. 47401
(FORMERLY COLLINS TELEVISION SERVICES.)

7-74-9

HELP 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-
wood Blvd., Suite 623. Los Angeles, Calif. 90028.
Tel: {213) 462-7301. 8-73-tf

TV-TECHNICAL/HELP WANTED: Chief Engineer
of Independent U.H.F. needs an Assistant. Must
be a “working” engineer, capable of studio and
transmitter maintenance able to assume manage-
ment responsibilities. Should be knowledgeable
on live cameras and film chains. Good salary and
fringes offered. Equal Opportunity Employer.
Write to: Broadcast Engineering, Dept. 310, 1014
Wyandotte St., Kansas City, Mo, 64105. 11-74-2t

VIDEO ENGINEER for SUNY 2 year college in
Upstate New York. Should have experience in
maintenance and production operations of VTR,
studio, RF distribution systems and willingness
to work with technical students. First Phone
required. Salary $9,000 +, negotiable depending
on experience, plus benefits. Contact Danie!
Labeille, Auburn Community College, Auburn,
New York, 13021, (315} 253-6508. 12-74-1t

REGIONAL SALES MANAGERS, TELEVISION
FIELD ENGINEERS,: Join a small rapidly
growing company in television signal processing.
Our current line includes standalone time base
and velocity correctors for quad and helical
VTRs. Development underway on advance video
time control products for commercial broadcast
and audio/visual markets. We are expanding our
field sales force with additional regional
managers and field engineers. Sales Managers
must have bachelors or equivalent and 5 to 10
years television experience including several
years of successful field sales. Field engineers
must have video engineering experience and
hands on experience with quad and helical VTRs.
Positions available in New York Metro, New
England, Dallas and Chicago. Compensation
open and dependent on qualifications. Liberal
benefits package. Career opportunities for
qualified and aggressive individuals willing to
assume independent responsibilities. Send
resume to: TELEVISION MICROTIME, INC_,
Subsidiary of Andersen Laboratories, Inc., 1280
Blue Hills Ave., Bloomfield, Conn. 08002. Attn:
Pat Pond, Personnel Manager. AN EQUAL
OPPORTUNITY EMPLGOYER. 12-74-1t

MIDWEST 4 staiion AM-FM- group seeks First
Class Engineer for full time remote directional
AM for studio and transmitter maintenance and
operation. No announcing required. Excellent
fringe benefits including hospitalization, life
insurance, and profit sharing. Send resume
including salary requirements to Vic Voss, Chief
Engineer, WWCA, 545 Broadway, Gary, Indiana.

12-74-1t

Southern Alberta Institute of Technology

Calgary

other technical personnel. Candidates should

GOVERNMENT OF ALBERTA

PERSONNEL ADMINISTRATION OFFICE
ROOM 1101, JGHN J. BOWLEN BUILDING
620 - 7th AVENUE S.W.

CALGARY, ALBERTA T2P 0Y8

SENIOR TECHNICIAN

(BROADCAST ELECTRONICS)

A supervisory position within our Educational Television facility and the successful candidate
will be responsible for the design and installation of systems as well as the supervision of

years experience in electronic design, installation or maintenance in a broadcast facility. A
thorough knowledge of hroadcast equipment is essential. Salary range to $12,804 per
annum, This appointment is available January 1, 1975. Please quote competition number
2214-C-4. This competition will close with the appointment of a suitable candidate.

Information and application forms from:

CAREEl
Caliys]

Alberta

have a Technical diploma and at least three

wwWw americanradiohistorv com
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HELP WANTED (CONT.)

HELP WANTED: Chief engineer, 5 kw directional
Western Nebraska, AM station. Heavy on mainte-
nance and innovation. Veterans preferred. An
equal opportunity employer. Send resume and
salary requirements to Chief Engineer, KOLT
Radio, Box 660, Scottsbtuff, NE 69361. 12-74-1t

RADIO ENGINEER, technically astute, first,
audio & digital design & fabrication ability,
considerable broadcast engineering background
required for position with 50KW clear channel.
Write: Dept. 314, Broadcast Engineering, 1014
Wyandotte St., Kansas City, Mo. 64105, 12-74-1t

rd

FIELD SERVICE ENGINEER
Extensive travel, all benefits. Experience
in color video and switching systems
preterred. Contact: Mr. Buzan, Vital
Industries, Inc., 3700 N.E. 53rd Ave.,
Gainesville, Fla. 32601. Phone 904/378-
1581.

SITUATIONS WANTED

TV ENGINEER 26 years experience. Broadcast,
CCTV. Colorlive, film, tape, transmitter. System
design, maintenance, operations. First phone.
Relocate. Warren Smith, 683 Lotus Ave., Oradell,
N.J. 07649 201-261-5291. 11-74-2t

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 Radic Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 314G 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 90¢, 2nd class $2.25, 1st class $1.50. Free
catalog. Ameco Publishing, 314G 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-tt

FIRST PHONE through tape recorded lesséns at
home with short wrap-up seminars available in 32
major cities. Our twentieth year teaching FCC
license courses. Bob Johnson Radio License
Preparation, 1060D Duncan, Manhattan Beach,
Calif. 90266, Telephone 213-379-4461. 8-74-tf

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. lilustration book in-
cludes current FCC-type exams. Radio License
Preparation, 10600 Duncan, Manhattan Beach,
Calif. 90266. 8-74-tf

CB RADIO—Earn money in your spare time
servicing CB radios. Learn how by purchasing
our specialized Course. For brochure, write to CB
Radio Repair Course, Inc., Dept. BE-12, 531
North Ann Arbor, Cklahoma City, OK 73127.
10-74-3t

Help your
HEART
FUND@

American Heart Association

{Continued from page 45)

nal/internal sync switch on the
pulse cross generator to its internal
position and observe the location of
the vertical sync pulse on the moni-
tor as shown in Figure 1. Using a
felt tip pen mark on the monitor
face where this location appears.
Then place the sync switch on the
cross-pulse generator to its external
position. The vertical pulse will
drift vertically through the picture
and when the pulse (vertical) is
exactly at the same position as
marked with the felt tip pen exe-
cute or put the genlock switch on
the sync generator to its genlock
position. Glitch-free genlocking will
occur. ]

Think of all the summer days
and special moments you've
got to look forward to.

They're all out there, just
waiting to happen.

So are accidents.

The choice is yours.

If you don’t like thinking
about safety, think where
youw’d be without it.

National
Safety |
Council®

there will never be another you.

A reminder from the National Safety
Council. A non-profit, ncn-governmental
public service organization. Qur only
goal is a safer America.

www americanradiohistorv com
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Our new E series audio equipment will
improve your sound and cut your
costs . . . or your money back!

TURNTABLE
PREAMPS

-

DIO MONITOR
AMPLIFIERS

MIC & LINE
AMPLIFIERS

B s

o

REMOTE POWER
CONTROLLERS

AUTOMATIC 'i'APE 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 +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 perfermance. Inputs for
mic and line, +0.5db response 10Hz-20KHz, 67db
gain on mic channel(s) +26db gain on line inputs.
Balanced inputs & outputs, +21dbm out max, 0.1%
distortion. Internal power supply.

MLA-1E Mono $98

MLA-2E Dual Mono/Sterec $139

AUDIO 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 10Hz-20KHz, =3db 5Hz-40KHz, 26dh gain,
+21dbm out. max. capability, 0.1% or less distor-
tion, outputs isolated by 80db, hum and noise 90db
down referenced to +21dbm out. Internal power
supplies.

DA-6/E Table top. 1 in/6 out. $131
DA-6R/E Rack mount. 1 in/6 out. $149
DA-6BR/E  Rack mount. 1 in/6 out. Individual

level controls for each output. $165
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 sterea or 2
in/16 out mono. Individual output
level controls, selectable metering &
headphone manitoring. $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 (57) on Reply Card
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Winders also come in higher speed models (ACL-
60 series). Same operafion 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 ochms. Hum & noise 65db below rated
outputs.

Distortion less than 0.25% at less than 20w out,
1% or less at 20w. Works into 4-160hms. Balanced
bridging inputs, variahle 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 (stereo-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

Cive 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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222 Hartrey Ave., Evanston
In Canada: A. C. Simmonds & Sons

Shure Brothers Inc.
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