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Isitlive or

is it Memorex?

(All unretouched photos.)

With Memorex Chroma 90 Video Tape
even Jack Calaway couldn’t tell.

That’s why we asked Jack Calaway, VP
Engineering and Operations of Trans-
American Video, to loan us his expert
ks eyes for a test.

Here's the test.

First we put Jack in front of a professional broadcast
TV monitor. Then we alternated between a live picture
(the one at the left) and a Memorex Chroma 90 Video
Tape picture.

After Jack had studied both for several
minutes, we asked him which was live and
which was Memorex.

His answer: “l really thocught | could tell

the difference ... but | can’t.” '~

Eyes don’t lie. Or at least not very often.

*Chroma 90 is our
broadcast video tape.
Of course, we also
make the very highest
quality of helical scan
tapes, including video
cassettes. No matter
what kind of video
equipment you've got,
chances are we've got
a tape that’ll surprise
you.

MEMOREX VIDEO TAPE.

Reproduction so true we can ask, “Is it live or is it Memorex?”’
©1974, Memorex Corporation, Santa Clara, California 95052

For More Details Circle (1) on Reply Card
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Sound Studer

Performance ES-505 A-80
e
Mechanical
Timing Accuracy =0.1% £0.1%
Wow and Flutter | _ V. .
4 0.08 rms | —0.07 rms o ) et can-4° L9 _
7% ips X0 50\) . N’L'\IP\'\:_ '\'l’Q’A_ y 92&20?3"\\53\?1\0
C A4 © .65?’ e e 'c,'a\\ ‘3(\0 \)D
Electronic E\—E get ?‘O’ép\ 9“02*'. E 5, 192 30’\9‘ ?ab\e" 2
122 o RSP Tel v 60‘3“) Q0- ¢
Frequency 5\3(\“\‘1,5,5'66 g a3 -30,' 6’1'1%?' ‘
Response 30-18K Hz | 30-18K Hz OB So5M et
15 ips +2dB +2dB ¢Ct

Signal-to-Noise
15 ips— 63 dB 62 dB

Two Track Unweighted

04% 2HD | —1.0%

Distortion @ 500 Hz. | @ 1K Hz,

Peak Operating
Record Level
Price $3,395 $6,670
For More Details Circle {4) on Reply Card
April, 1874
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Production Switcher
MODEL 1600-3C
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OR MASTER CONTROL SYSTEM OPTIONS

BUSES AVAILABLE FOR ADDITIONAL AUXILIARY BUS OPTIONS

PGM ;
ME M.F|F.2 D§K SPARE SP:E\RE‘.

F T e

ey ¥
TS T AR e B R

AUX 8

Would a new modern dual effects production
switcher fit within your budget? Consider
the GVG Model 1600-3C.

This 16 input 5 output bus model provides the
production capability formerly found only on
larger conventional switchers with six or more
operating buses. The 1600-3C features two iden-
tical and completely independent mix/special ef-
fects systems each including individual pattern
generators (32 patterns), color matte generators,
and modulated pattern positioner as standard
equipment.

Each effects system allows mix or wipe transi-
tions between sources, to a keyed insert, or to a

AUXILIARY WIDED MATRICES 1600-130 SERIES OPTIONS

preset split screen without use of the other. Pro-
portional (linear) control elements are used in all
modes resulting in adjustable soft wipe or vignette
effects and greatly improved keying, especially
chroma keying. The fifth bus on the 1600-3C serves
as both key signal selector and a preview selector.
The base price of the Model 1600-3C is $23,000.
Optional items such as chroma key generators,
chroma key switchers, Borderline generators, down-
stream keyer system, and auxiliary bus systems
are available at additional cost.

THE GRASS VALLEY GROUP, INC. A\ /&\
A TEKTRONIX SUBSIDIARY

For More Details Circle (5) on Reply Card
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DIRECT CURRENT
FROM D. C.

April, 1974
by Howard T. Head

NCTA Activities

The NCTA Convention opens in Chicago on April 21 with a variety of
interesting sessions, Topics will include subscription cablecasting,
pole attachment problems, rural extension methods, two-way services,
and helical VIR interchangeability. In recognition of the technician's
increasing importance in modern communication, an engineers' recep-
tion is planned for the evening of April 22,

There is bound to be considerable discussion of the cable report
prepared by a cabinet level committee and transmitted to the
President by OTP Director Dr. Clay T. Whitehead. Although this
report deals principally with non-engineering matters, it does

urge that the Federal Government preempt in the technical area to
the extent of assuring uniformity of Technical Standards throughout
the U.S. Presumably, this would also insure uniform standardization
with neighboring countries.

New IEFE Cable Committee

The Institute of Electrical and Electronic Engineers (IEEE) has
established a new Standards Coordinating Committee (SCC19) dealing
with cable television systems. The IEEE continues to receive a
substantial number of inquiries from franchising authorities, and
is anxious to arrive at suitable cable standards to permit adequate
responses. However, much of the standardization work will either
reflect activity of the Cable Television Technical Advisory Com-
mittee (CTAC), or will be reviewed by that organization. Until this
work progresses further, there appears to be little that IEEE can
add to existing Technical Standards in the cable area,

"Carrier—cﬁrrent“ Campus Stations Under Attack

The Commission recently ordered a campus "carrier-current" AM
station to reduce power, The station had been operating with an
input power of 6 Watts, compared with the 100-milliwatt limit im-
posed by FCC Rules on carrier-current operations.

The National Association of Broadcasters (NAB) has aksed the
Commission to prohibit the "extension" of carrier-current service
beyond that provided by the normal service range of carrier-current
operations., Some carrier-current stations are being carried on
cable systems, and there is a trend toward "networking" of carrier-
current stations. NAB makes it plain that it is not opposed to
carrier-current operations, only their "extension" by non-carrier-
current methods.

4 B L : BROADCAST ENGINEERING
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BROADCASTING’S

BEST
BUYS —

e selection
e quality
° price

CENTURY SERIES modular tape
cartridge machines. Quad cabinet,
all playbacks.

AC155B REMOTE/STUDIO CONTROL
unit. Stereo also available.

AS40B 8 CHANNEL stereo console.
A20B 8 CHANNEL monoural also

GT12 CUSTOM TURNTABLE. Choose
4-pole or synchronous versions.

did you know ....
we manufacture a full

line of AM and FM
transmitters, and
audio products.

SS[PARTIA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca, 99828
916 383-5353 TELEX 377-488 CABLE SPARTA
A DIVISION OF COMPUTER EQUIPMENT CORPORATION

For More Details Circle (6) on Reply Card
April, 1974 5
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(Continued from paged)

High-Intensity Lighting Rules Proposed by ECC

The Commission has proposed to modify its tower painting and
lighting Rules so as to prescribe high-intensity daytime strobe
lighting for towers higher than 500 feet above ground (See June,
1973 Direct Current)., The new Rules would apply only to new
structures and existing requirements would remain unchanged.

Tests have indicated the strobe lighting systems to be effective
during daytime hours, especially in conditions of marginal visibility.
During nighttime hours, strobe systems might be employed with
greatly-reduced luminosity, or the conventional red obstruction
lighting system might be employed. There is some indication that
strobe lighting during nighttime hours might provide some "optical
pollution" for neighboring residents.

UHF TV/Land Mobile Sharing Might Be Expanded’

The Commission's present land mobile rules currently permit the
sharing of two of the UHF television channels from Channels 14-20,
inclusive, by land mobile operations in the top 10 markets, The
land mobile people are urging the Commission to extend this sharing,
first, to relax present sharing criteria and, second, to include
markets below the top 10. -

Broadcasters are strenously opposing such activities, but the land
mobile groups have well-organized lobbies. However, the broadcasters
are urging that as a minimum the Commission employ its newly-
developed monitoring capabilities (See August, 1971 Direct Current)
to assure that land mobile claims of existing frequency congestion

have any real merit.

Short Circuits

FCC Commissioner Robert E. Lee has been named 1974 Patron of the
IEEE....The Commission has clarified the Emergency Broadcast
System (EBS) Rules,.,..,A subcommittee of the Joint Council on
Intersociety Cooperation (JCIC) is studying digital television
techniques....The Commission and the courts are finally cracking
down on illegal CB operations, with stiff fines and jail sentences
in many instances...The Commission has informed Queer Blue Light
Gay Revolution Video in San Francisco that CBS did not treat its
presentations on homosexuality problems unfairly.

6 BROADCAST ENGINEERING
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OB’QS[ﬂb—-’-kwiz]n: (one bus quad split) A dmce =
manufactured only by American Data COrpora'ti'Oh?”*aj:_,j o
~ device which generates a quad split effect using no,-'f;.é}-;-‘_-__-
switch buses on your primary switcher: a device which
now provides a quad display as a primary swzt.cher_“_'-"-fa-;'-'_';
input: a device which may be used with any smtchmg-,.-_i i
system with as few as two buses or as many as (?):a
 device which sells for $1250, or $1600 mth colonzed ""

borders: a device you should have.

e lH POS LUM
. E J_H v%s u{hgm
' © WIDTH  HUE

® @

QUAD ASSIGNMENT BORDER

Model 1290 “OB QS "

‘AMERICAN DATA CORPORATION
AMERICAN AT coRroRATION AN AIRPAX COMPANY

315 WYNN DRIVE, N.W. P. O, BOX 5228 HUNTSVILLE, ALABAMA 35805 TEL. 205-837-5180
ADC SCUTHEAST ADC SOUTHWEST ADC MID-ATLANTIC ADC NODRTHEAST

DAVE SPINDLE RUSSELL TREVILLIAN DWIGHT WILCOX JOHN SULLIVAN
205-837-5180 713-941-7272 301-460-1454 617-237.2600

For More Details Circle (7) on Reply Card
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NEW MODEL CX-1

COAXIAL CABLE STRIPPER

Developed and used by NASA =
Prepares cable for connectors in
10 seconds = Adjusts for stripping
requirements of all standard co-ax
connectors = Close-tolerance ad-
justment prevents nicked conduc-
tors = With removable inserts, ac-
cepts cable from .075" to 435" OD.

PRICE $44.50 F.0.B. San Clemente
Specify cable 0.D. when ordering

Western Electronic Products Co.
107 Los Molinos, San Clemente, Calif, 92672

. |
For More Details Circle (51) on Reply Card

il NEWS

Two Major Firms Merge

Orrox Corporation, moving to
broaden its base in the professional
video recording industry, has ac-
quired CMX Systems, Emmy
Award winning developer of com-
puterized systems for editing video-
tape. The announcement was made
by William H. Orr, Executive Vice
President of Orrox.

CMX, jointly owned by subsi-
diaries of CBS and Memorex Cor-
poration, has been purchased for
an undisclosed amount of cash,
according to the announcement.
The company is located in Sunny-
vale, California, close to Videomax
and Barger/Calfor subsidiaries of
Orrox. ‘

Orrox, headquartered in Opelika,
Alabama, is a company intensely
involved in professional video

products and magnetic oxides. It
operates a plant in Opelika which
manufactures iron oxides for re-
cording tape. It is aligned with
Bayer AG of Leverkusen, West
Germany, in combined research
activities in new magnetic ma-
terials.

The company has two subsi-
diaries on the West Coast, Barger
and Videomax Corporations. Bar-
ger designs, prototypes and builds
special purpose tape and disc drive
systems. Videomax rebuilds profes-
sional television recording heads.

In May, 1973, CMX Systems was
awarded an Emmy by the National
Academy of Television Arts and
Sciences for its development of a
sophisticated controlled videotape
editing and assembly system.

no\LAMO

LOOK AT IT THIS WAY.

*“Grandson”

will help make an impact on your listeners and your
profits using proven multi-track production techniques. We
guarantee you'll love GRANDSON'S new production results
and unigue versdtility. Where else can you find an affordable, fully
modular, professional recording / production console with 54 inputs—
18 mixing positions—and on-air capability?
Ask us about GRANDSON today.

auditronics.inc.

P.O. Box 12637 / Memphis, Tenn. 38M2 / 901/276-6338

The world leader in recording consoles at sensible prices.

.
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Capra To Address
SMPTE Conference

Frank Capra, three-time Acade-
my Award-winning film director,
accepted an invitation to speak at
SMPTE’s 115th Conference, it was
announced by SMPTE President
Byron S. Roudabush.

According to Roudabush, Capra
will appear as Guest Speaker at the
Conference’s Get-Together Lunch-
eon on Monday noon, April 22. The
Technical Conference, runs from
April 21 through April 26 at the
Century Plaza Hotel in Los Angeles.

Progress in the development of
the Conference technical papers
program has been announced by
Program Chairman Fred J. Scobey,
DeLuxe General. Scobey outlined
the schedule of session topics under
which the program will be organ-
ized. The schedule is: Monday
morning: Laboratory Practices and
Photo-Sensitive Materials; Monday
afternoon: Energy Crisis and Con-
servation; Tuesday morning: Sound;
Tuesday afternoon: Production
Practices; Wednesday morning:
Small Format Films; Wednesday
afternoon: Projection and Theater
Presentation; Thursday morning
and afternoon: Television; Friday
morning: Videodisc Systems; Friday
afternoon: Safety and Environment.

Conference registration begins on
Sunday April 21 and continues all
week. In addition to the technical
papers sessions, a 92-booth Equip-
ment Exhibit will run from Monday
afternoon through Thursday evening
Conference Week. Several social
events are planned, including a
Sunday evening Wine and Cheese
Party sponsored by Treise Engineer-
ing and Frank Holmes Labs; the
Monday Get-Together Luncheon;
and the Wednesday evening Cock-
tail Party (sponsored by the East-
man Kodak Co.) and Banquet. In
addition, a special ladies program
has been planned.

For Latest News
See
Direct Current page 4

April, 1974

All the color, all the action,
with hands free mobility...
the Telex Sportscaster Headset.

Combine the absolutely finest wide
range, omnidirectional, dynamic
boom microphone with an equally
high-performance binaural head-
phone, and you have the superior
headset for sportscasters . . . the
Telex CS-80.

It is designed for mobile or fixed
station live broadcasting cue and pro-
gram monitoring, all with free hands
and head movement convenience.

The audience at home hears every
word clearly and crisply, yet still has
background crowd noise for atmos-
phere. Circumaural earcushions
screen out sounds in the immediate
area, so that special acoustic
facilities are unnecessary.

The Telex Sportscaster Headset

For More Details Circte (9) on Reply Card
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is built of high-impact ABS plastic
and stainless steel to stand up to
constant moving, hard bumps and
all kinds of weather. And it's supplied
with a convenient inline “push-to-
cough’ switch which mutes the
microphone when pressed. For
complete information write Tefex
Communications, Inc.,

9600 Aldrich Avenue, South,
Minneapolis, Minnesota 55420.

PACOUCTS OF SOUND RESEARCH
e —)

TELEX

COMMUNICATIONS, INC.
CANADA: Double Diamond Electronics Ltd,,
Scarborough, Ontarie

INTERNATIONAL: Telex Export Dept., 8600 Aldrich Ave. S.,

Minneapalis, Mian, 55420 U.S.A.
7311
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When you're on the brink of automa-
tion, our Automated ACR-25 is the
only sound choice in a cassette VTR,
There are two reasons: itcan be rolled
by the computer on cus, and now it
actually can be programmed by the
computer.

“ All that’s needed besides ACR-25

are two optional accessories: the
Identification Data Accessory (IDA)
and the Automation Data Accessory
(ADA}

=14 I s, P

‘ent"‘:i'é--‘:'-'

willl,""“’-' :

e SR ” s |. S
S e T wg';-. -,_J--‘ ),
4 =' 4 .""' S e,

Loading. Your operator doesn’t have
to program the machine. Instead, he
simply loads the empty bins of the
carrousel in sequential or random

fashion. As soon as he shuts the door

and walks away, he is free for other,
more creative duties.

Reading. instantly, the IDA comes to
life and "‘reads'! each tape in each bin
by examining the identification re-
corded on the Pre-Roll segment of the
cue track. This is important because it
means there is ho wear at all on the
video head.

M"\

,_/ ik
o e el e e »_\‘*«»_ =

Table of Contents. Nexi, ADA writes
a Table of Contents, listing the status
and contents of each bin, It stores all
this in memory and then transmits the
data to your computer.

Play List. Your computer makes up a
Play List from your program schedule

{up to B3 events) and then tells ADA

which spot or segment to run at what
time. ACR-25 then executes it all reli-
ably with split-second timing.
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. Az g rem&der a remoteable sqgna
:éféﬁs s&meone efse when less than

10 bins remain to be played.
Aﬁ day Icmg ané« into the nlght the

-;-each réioadlngﬁtheADA automa‘tscaiiy
updai% its Table of Contents, and

your c@fmguter updates the Play List.
- Far%afa ‘Operation. Even if your
. :co puter giiaes down, the ACR-25
' continues to operate because the Play
L Li)%;_ss:steg?gj in ADA's memory.

‘Contents are always available for im-

Both the Play List -ahd the Table of

mediate printout, should you desire to
reprogram the ACR-25 manually.

Amazing? Yes — more so because
it's a reality today.

Automated ACR-25 is the most
complete broadcast/production unit
ever concelved. No matier how you
use it, it: saves money, man power,
and mistakes, making it the only logi-
cal choice as a short- and long-range
VTR investment.

'-; \-’ Id% oaiee'{._
En ;gllwea;,_.er wg“sie for ﬁa.szii ;'1fus's‘5;:fr;or>

Ampex Gnrpcrraﬁon -
Audio-Video Systems Dw;g?%m .
401 Broadway, Redwood City, ‘
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Video Engineers,do you
want to delay pulses

Fixed _ _—
5@_' 2 i P Sl -
_ unoes
PULSE DELAY UNIT

750 delay time ng
o

struchions inside box for connecting dalay required

Pulse delay unit UN068
1. Open it

2. Connect your delay time 5ns
to 4500ns (Wiring diagram in-
side)

3. Close it
4. Plug into Cable
_AMSETISE Time 280ns suitable for

Stud10 timing

Exgrmpla for winng 225ns
Delsy Lines shown looking inta pins

Variable - Video delay trim UN3/9
, x‘ 1. Plugin
- vm% oA Na's - 2. Adjust fine trim Range 3ns to
CoBag [ .. 720, T ane wna 9ns (2ft to 61t coax).
)

5 Also used for Video Timing
Telemswn Equipment Associates

NH.Y. 11708
Bill Pegler m

BOX 1381

M aﬂflw.' Pulse Delay Units

» BAYVILLE,

For More Details Circle (8) on Reply Card

THE NEW STANDARD

CQVERS AM BANE PHIS HARMUIWCS 70 5 MHz

'The Model FIM-41 Field Strength Meter
has many maore features —

- Measures Harmonics to ~80 dB
High Adjacent Channel Rejection l
Ganged Oscillator/Receiver Tuning

‘Stable Operation over wide Température
Range

Low Battery Dram Cm‘.mts
_Front Panel Speaker i
Large illuminated Meter ¢
Indicates !wid._
to m i

-ii:i’c" ° e

UR LIHE OF FIELB..;SIRE‘NETH METEHS

PTUMAC lVSTHUME/VTS

932 PHILADELPHIA AVE,
SILVER SPRING. MARYLAND 20910 (301) 589-3125
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New Automation
BIAS Package

BIAS, (Broadcast Industry Auto-
mation System), a division of Data
Communications Corp., a supplier
of computerized broadcast informa-
tion systems for radio and TV
stations, has unveiled its proposed
new automated system for radio
stations during a three-day seminar
for member stations.

Visitors to the seminar were
given the opportunity to study the
automated information system
which is now operating in test form
at station WMC-AM, the Scripps-
Howard station in Memphis. The
new automated ‘“On-Line, Real-
Time’’ radio system is similar to
that designed for the 57 TV sta-
tions now using the BIAS system.

According to Norfleet Turner,
President ot DCC, the new auto-
mated system for radio stations will
be made available for installation in
Mid-summer. It will offer much of
the type of information available
now on the system being used by
TV stations, but will be completely
separate trom the TV station opera-
tion where both are operated.

Cost of the automated radio sys-
tem, (On-Line) will range from
$1500-2500 per month, considerably
under the fee for TV systems.

Cable Seminar

[. A. Faye announces the comple-
tion of the second of its latest series
of technical seminars planned for
AELCC CATYV equipment users.

The second seminar was attended
by engineers and technicians from
cable systems as far away as Texas.
A previous seminar was held in
October 1973.

Instruction, provided by the
AELCC technical staff, covered
maintenance of cable systems utiliz-
ing AELCC equipment and the
latest FCC Standards. AELCC plans
to hold its next seminar in early
Spring and is accepting reservations
at this time. For further informa-
tion, write to: P.O. Box 507, Lans-
dale, Pa. 19446,

BROADCAST ENGINEERING
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Arizona Cable
Assn. Resolutions

The Arizona Cable Television
Association has unanimously adopt-
ed resolutions supporting cable TV
industry stands on five vital issues.

At its annual meeting, held in
Phoenix, ACTA adopted the follow-
ing: 1). a concurring resolution on
the NCTA’s position condemning
NAB and network’s misleading
programs to stifle the development
of subscription cablecasting; 2). a
resolution supporting the McClellan
Copyright Bill (S.B. 1361) with fixed
copyright fees, compulsory licensing
and central depository and under-
3,500 subscriber exemptions; 3). a
resolution protesting the present
FCC non-duplication regulations
and supporting the RMCTA con-
tention that same-day protection is
unfair and discriminatory; 4). a
resolution opposing any and all
forms of government ownership of
cable systems; and 5). a resolution
endorsing the CCTA stand on over-
head and underground rearrange-
ment costs, pole rental rates and
joint pole ownership in dealing with
utilities and municipalities.

ACTA, which is one of only four
cable associations to have a paid
executive secretary, has 30 active
members and 23 associate members
representing more than 95% of Ari-
zona’s 57,000 cable homes.

TelePrompTer
Tightens Its Belt

TelePrompTer has described the
status of two of 22 cable television
systems whose futures are under
review, which was originally an-
nounced November 5, 1973.

The cable television system in
Newark, New Jersey, will not be
built. TelePrompTer has no sub-
scribers in the Newark franchise. In
its 1973 year-end report, Tele-
PrompTer will write off its Newark
investment of approximately
$2,150,000.

In Oakland, California, city offi-
cials and TelePrompTer representa-
tives are reviewing proposed
amendments to the Oakland fran-
chise. If satisfactory amendments

April, 1974

result, TelePrompTer intends to
continue construction of its Oak-
land system. If not, however, Tele-
PrompTer may be subject to penal-
ties, including possibly losing its
franchise there.

TelePrompTer also released new
subscriber totals for February.

For 1974 the net subscriber gain
is 18,786, based on the Federal
Communications Commission
formula adopted by TelePrompTer
on January 1, 1974.

Nationwide in TelePrompTer’s

143 cable television systems, net
subscribers total a record 975,403.
More than 2,100,000 potential
subscribers (including the 975,403
signed) are behind cable in those
TelePrompTer systems.

Send Your Industry News
To Broadcast Engineering
For Better Coverage

For More Details Circle (14) on Reply Card
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reel to reel
with the rugged
rellabllltq of

ite

The makers of premium quélity
tape cartridge equipment in the
reel-to-reel market? It had to hap-
pen! The result is what you, Mr.

Broadcaster, have been looking
~for. All the features you demand
- plus a few innovative optionals of
. our own. And all with the rugged
reliability inherent in the Interna-
tional Tapetronics’ name. Check
out these plusses in your own
studios. We offer a 30 day guar-
~antee of satisfaction plus a one
year warranty. Just call collect
and say you want to try the “850"
series. We'll do the rest.

Phone 309-828-1381

INTERNATIONAL
TAPETRONICS CORPORATION

2425 South Main Street Bloomington, lllinois 61701

Marketed exclusively in Canada by
McCurdy Radio Industiries Ltd., Toronto

For More Details Circle (11) on Reply Card
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SBE Salutes
James C. Wulliman, WTMJ

The Annual Meeting of the So-
ciety of Broadcast Engineers will
already have been held by the time
this issue reaches you. The meeting,
scheduled for March 17th, in the
Stinson Room of the Rice Hotel,
Houston, Texas, gives outgoing offi-
cers a chance to report on the
activities of the previous year, and
members a chance to express their
opinions or to make whatever other
comment they desire. Also, the
newly elected officers take over the
leadership of the Society for the
coming year.

The SBE has been fortunate to
have found outstanding and dedi-
cated leadership during its rela-
tively short ten years of existence.

James C. Wulliman, the most re-
cent example of such a leader, just
completed a term as SBE president.
Having been nominated again, it is
likely that by now he has begun his
second term. One of Mr. Wulliman’s
major objectives has been to attain
a substantial increase in growth of
SBE membership; another has been
to enhance the image of the broad-
cast engineer; yet another has been
to make the SBE a voice to be
heard by the FCC, by equipment
manufacturers, and by station
owners. He has made considerable
progress on all of these and it is
likely, if reelected, he will continue
working toward these goals during
his second term.

Location

Chapters In The Making

Contact

York-Harrisburg-
Lancaster, Pa.
Puerto Rico

San Francisco
Petersburg, Va.

Youngstown, Ohio

Albug., N. Mex.

Columbus, Ohio
Quincy, 111
Johnstown, Pa.
Louisville, Ky.

Las Vegas, Nev.

Charles Morgan, WARM, Avoca,
Pa. (717) 346-4646.

Bob Beurket, WRIK-TV, Ponce-
San Juan. Telephone (809) 724-
7575.

Robert Daines, CBS Labs, 1 Em-
barcadero Ctr., San Francisco.

Paul H. Bock, WSSV, Petersburg
(804) 733-4507.

Leno Leo Laner, NABET Local 47,
7447 Southern Blvd., Youngstown.

Guy Smith, C. Engr., KRZY/
KRST, Albuquerque, (505) 266-
5833.

Richard L. Walsh, WRFD Radio-
88, Columbus, (614) 885-5342.

Lynd Carter, Tektronix, 3028 Law-
rence Rd., Quincy.

W. B. Martin, 70 Colgate Avenue,
Johnstown, Pa. 15905.

Paul Kelly, WLKY; Charles Ken-
dall, WKPC; Gil Lochner, WLKY.

Joe DeAngelo, 1536 Sombrero
Drive, Las Vegas.

www americanradiohistorv com

BROADCAST ENGINEERING



www.americanradiohistory.com

Insured SBE
Members To Get
Credit Notice

Members insured under the Life
Insurance Plan will receive a credit
on their April 1 payment notice
equal to 40 percent of the amount
they contributed during the policy
year ending September 30, 1973.
This credit was made possible by
favorable experience and the con-
tinued growth of the Plan.

Annual credits amounting to a
substantial percentage of premium
contributions made by insured
members during previous policy
years have been made since the first
year of the Life Insurance Plan.
The average credit has been 35
percent. These credits, of course,
cannot be guaranteed.

All inquiries about the Life In-
surance Plan or any of the other
Plans in the Group Insurance Pro-
gram for SBE members should be
made to the Administrator, 1707 L
Street, N.W., Washington, D.C.
20036. Telephone (202) 296-8030.

Nick Foster
Urges Tech Paper

Progress

For possible reaction by SBE
Members, we would like to pass
along the following quote from
Nick Foster, Editor of the News
Letter of the SBE Seattle, Washing-
ton Chapter:

““....Been thinking about the
Meeting items printed in the SBE
section of the Magazine. The space
alloted to us was intended to be
used for tech papers, and such
items of general interest to mem-
bers—and it seems a better use
could be made by the Society, than
just the meeting descriptions—all
past tense, and of no great hot
interest except to those who appre-
ciate the name in print—Let us
think of using this space—with tech
items—maintenance suggestions—
operational suggestions—such as
would interest, and inform, other
chapter members, and as far as the
Chapter Meetings; list the Chapters
Locations, Chairman Addresses,
and forget the past history listing of
what-happened!”

April, 1974

REQUIRE ACCURACY ?
....THEN BUY BELAR

MONITORS

BELAR

The least you can afford is the best pos-
sible monitoring of your program mate-
rial. The Belar TV Monitoring System
(VHF or UHF) guarantees your getting
what you need . . . accurately,

The Belar TYM-1 Modulation Monitor is
the most accurate monitor available.
Our advanced design starts where others
leave off. TVM-1 Monitors both positive
and negative modulation simultaneously
and registers the higher of the two. Yes,
it even tells you whether the modulation
is positive or negative and calibration
accuracy can be checked from the front
panel modulation calibrator at any time.

The TVM-2 and TVM-3 Digital Frequency
Monitors will measure TV visual carrier

and aural carrier independently or aural
intercarrier. These monitors provide con-
tinuous monitoring with inhibited off-
frequency alarm drivers, switch settable
to either £500 or 1000 Hertz, It requires
three successive errors to produce an
alarm. This means no false alarms for
you,

For remote control operations add the
RFA-3 for off-air monitoring.

If your TV monitoring requirements in-
clude ease of operation, functional
checks and ACCURACY, call or write
today for more information. We know
you'll make the right decision and
BUY BELAR.

BELAR

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PA. 19333
BOX 826 + (215) 687-5550

Where Accuracy Counts . . . Count On Belar
For More Details Circle (12) on Reply Card
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IETY OF BRAOADCAST ENGWNEERS, INC
P O Box 8823 inganapons Ind.ans 46208

Chapter Activities

Chapter 2: Northeastern Pa.
Chairman: Paul Evanosky,
Pittston, Pa. 18640

On February 1st, at WVIA-FM-
TV, Alex Meyer and Bud Yankow-
ski of Ampro Corporation provided
an in-depth technical description of
their tape cartridge equipment in-
cluding the logic circuitry and
solid-state switching. Ampro claims
to provide the best of this type of
equipment presently available with
regard to noise, distortion, line iso-
lation, special biasing,.and relia-
bility.

Chapter 9: Phoenix, Ariz.
Chairman: Charles Deen,
Phoenix, Ariz. 85001

The January 17th meeting, at
KTAR-TV, featured Robert Mana-
han of Amperex provided a video-

tape on the manufacturing and
testing facilities at Amperex for
plumbicons and other tubes.

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

On February 14th Byron E.
Fincher, Manager, Radio Station
Equipment, RCA Corporation,
spoke on the Latest in AM and FM
Audio Equipment. He was assisted
by Wally Warren, FM Product
Manager, Mel Leiberman, AM
Product Manager, and Gene Bidun,
Audio Product Manager.

Chapter 16: Seattle, Wash.
Chairman: John Maxson,
Seattle, Washington

A refreshment session preceded
the noontime meeting and luncheon
on February 13th at the Norseland
Restaurant where guest speaker
Rich Walsworth, engineering vice-
president of Time and Frequency
Technology, Inc., spoke on their
noted modulation and frequency
monitors and super-accurate clock
systems and slave clocks. Bob
Dietsch of the FCC provided a

status report on the latest from the
Commission. In the latest chapter
News Letter, editor Nick Foster
reminded members that the space
provided for SBE members by the
publisher of Broadcast Engineering
was available also for the publica-
tion of technical articles, technical
items, maintenance suggestions,
and operational situations, as well
as for reports on chapter meetings.

Chapter 20: Pittsburgh, Pa.
Chairman: Hank Kaiser,
Pittsburgh, Pa. 15212

Members and guests met on
January 17th for a luncheon meet-
ing at Buddies Restaurant where
Jerry Grever, Manager, Electronic
Recording Equipment, RCA, gave a
slide presentation on new formal
video recording being explored by
RCA. Chairman Kaiser also pro-
vided a brief review of the new
county-wide communications sys-
tem. On February 21st, the lunch-
eon meeting at Buddies featured
Dick McLean of Microtime Corpo-
ration who covered the use of a
Time Base Corrector for transfer of
video tape from one formal to

Cootke

Timing excellence for the
small station — only $1375.

® High intensity 12 or 24 hour
digital readout.

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

TIZWASTER
CLOCK DRIVER

oajooinn]

HRS MIN BEC

Includes double count and
fractional second controls.

Auto switching to DC battery
power if AC is lost.

Division of
Dynatech
Laboratories, Inc.

Cootke gxyéxeeu‘n; 6cm¢am¢

900 Slaters Lane ® Alexandria, Va. 22314 e 703/548-3889 ¢ TELEX 899454
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It's small—it isn't bic

Yet it will give big performance, flexibility,
economy. lt is a VTR that can be anything or
everything you want it to be: bare bones, fully
equipped, studio, portable, or mobile recorder.
And more. It's easy to operate and so small you
can take it anywhere. It's a modular system that
you can tailor to any configuration to answer
your particular needs and save you money. Side-by-Side

Configuration

That means excellence: superb picture quality
and high performance.

AVR-2 is a single standard (more if you
wish), high band recorder that delivers broadcast
performance that will exceed your most critical
expectations.

At 712 ips or 15 ips, picture quality is matched
only by the very finest quad recorders. A new
extended-range digital time base corrector means
better performance and faster lockup. The picture
endures through successive dub-downs.

An integral sync generator is a standard Yop Stack“-
feature and permits “stand-alone” machine Configuration
operation.

Everything you expect from quadruplex,
AVR-2 delivers.

AVR-2 is the first quad to break the barrier of
budget for true quad performance. It produces a
broadcast signal comparable to any recorder, but
the machine comes to you in many cost-saving
configurations.

Initially, you will save many thousands of
dollars by selecting only the features that fit your
particular needs and objectives.

Downstream, the low cost of operation, in
maintenance and man-hours, will save you much,
much more.

Low-Boy
Configuration

Put it together any way you like.

The two lightweight modules (transport and
electronics) let you assemble any configuration
to fit your space, preference, or budget.

In the studio, you can mount the modules in
a lowboy console, with an optional monitor
bridge, if you like.

On location, you can place the modules side
by side, or on top of each other, with or without
the monitor bridge —any way that fits into a
station wagon or van or even a boat or aircraft.

All components are light enough so two men
can disassemble and move AVR-2 in minutes. You
can even roll the entire studio console through a
standard 36" doorway. By yourself.

It's a joy to operate, in fact—in the studio or
on location. Because it is a single standard
machine, fewer controls are needed, and these
few are logically grouped and well lighted so
operators can work even under extreme
conditions. Full System

wwWw americanradiohistorv com
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Lockup time is 1 second in NTSC, or 2
seconds in PAL/SECAM. Record and play on 90
minute reels (3 hours at 7.5 ips) for greater
program flexibility.

It saves money—isn't expensive to operate.
AVR-2 operates off any standard AC outlet;
generates less heat. That's a serious consideration
in these days of the energy crisis.
The unique new video head assembly lets
AVR-2 run cooler, too, with less noise. It is the
smoothest, quietest, coolest VIR ever designed.

It's expandable—isn’t limited to any
configuration, big or small.

That’s how you save money. But you can add
accessories as you need them for super
performance.

You'll want to consider refinements like our
Dropout Compensator to eliminate effects of
dropouts in color or monochrome playback.

Or a Velocity Compensator for better dubs.
And Auto-Chroma, for high-speed, automatic
equalization of color saturation.

Other options include Automatic Tracking
Control which lets you play back every tape
precisely.

Or Editec” for faultless editing—it lets you
make single-frame inserts, move cue tones, and
verify placement.

And ask about our Compatible Dual Track
Audio System that gives you greater audio
mixing and editing flexibility without sacrificing
the cue track. You can even record in a second
language or add voice-overs.

Options are simply too numerous to list. Tell
us your needs, and AVR-2 can be tailored to them
—even if you call for stereo. '

t’'s a new breed of recorder —

m

not a cut-down version of something else.

Any Ampex video recorder bearing the
“AVR" designation has a big reputation to live
up to. And AVR-2 is no exception.

But since every user has different needs,
objectives, and budgets, we designed AVR-2 to
meet these needs. To provide unmatched
flexibility and economy consistent with
quadruplex quality.

T'here is nothing in the world like AVR-2.

It is the most versatile, economical recorder
ever built. No matter how or where you use it, it
will save you money and man-hours, in both
initial cost and daily operation.

For full details, contact your local Ampex
Broadcast Video Sales Engineer or write for
full information.

ANMPEX

Ampex Corporation
Audio-Video Systems Division
401 Broadway
Redwood City, California 94063
(415) 367-2011

*Trademark, Ampex Corporation.

All components are light enough so that two men can
disassemble and move AVR-2 in minutes,

Roll the entire studio
console through a 36"
doorway by yourself.

Easy to operate. Fewer
controls are needed,
and all are logically
grouped and well
lighted.
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Industry News ........CE-3 Color TV Principles ....CE-4
Failsafe Cable.........CE-9 New Products........CE-10
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MICROTI

Introducing the MICROTIME™ family of video signal
processing systems and accessories. They eliminate
picttre rolls, tearing, flag waving, hue shift, skew error
or color streaking. Developed and built by a great group
of people . . . who developed and built our successful
Delta Series Time Base Correctors.

Since no one product can solve all problems, we have
an entire family of TBCs and accessories:

MICROTIME

100 Series LU-MATIC Monochrome TBCs

200 Series CHRO-MATIC NTSC Direct Color TBCs

300 Series NTSC HETROCOLOR Universal Color TBCs
400 Series PAL-M HETROCOLOR Universal Color TBCs
600 Series DIGI-MATIC Wide Aperture NTSC Color TBCs
700 Series VELCOR Velocity Error Correctors

For handling those wild and wiggly signals from low
cost VTRs with large tension error, we've added the
DIGEMATIC™ Wide Aperture TBC.

To integrate low cost VIRs. , . dubbing up to broadcast,
and sophisticated post-production processing...
we're offering this bushel of new accessories:

VSD-30 fnput Sync Gen/Switcher Accessory to TBC
DVP-40 Output Switcher/Fader Accessory to TBC
SL Series SYNC-LOC Servo Accessories for VIRs

When you stack us up against our competition, we will
be the apple of your eye. Because we are the leaders in
video signal processing systems, a step ahead of every-
one else. Get all the facts. Write for our brochure, today.

Television Microtime, Inc.

1280 Blue Hills Avenue, Binomfield, Conn. 06002
:  (203)242.0761

Ayailable from leading television distributors
Hiroughout the United States and Canada
See us at NCTA—Booth 548
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Court “No” On Copyright

The Supreme Court of the U.S.
has ruled that CATV systems incur
no copyright liability for the car-
riage of programs received from
television broadcast stations, no
matter how distant the station. This
finding reversed a ruling of the
Court of Appeals, which had held
that CATYV systems enjoyed such
freedom from copyright liability
only when carrying signals which
were generally receivable in the
area served by the cable system.

The Supreme Court’s decision
served only to emphasize the practi-
cal difficulties in stretching the
provisions of the present 1909
Copyright Act to cover technology
such as cable television which was
not even remotely foreseen at that

time.

Future Convention Dates

The National Cable Television Association has an-
nounced a new line-up of cities for future conventions.
This year’s 23rd annual meeting will remain at the
Conrad Hilton in Chicago from April 21 through 24.

Following is the revised schedule of meeting dates
and locations for 1975 through 1983:

1975 - New Orleans April 13-17
1976 - Dallas April 4-7
1977 - Chicago April 17-22

1978 - New Orleans
1979 - Chicago
1980 - Dallas

To be announced
April 22-25, or April 29-May 1
To be announced

1981 - Chicago April 26-29
1982 - New Orleans To be announced
1983 - Chicago April 17-21

The 1975 convention in New Orleans will be held at
the Rivergate Convention Center. All conventions in
Chicago will be at McCormack Place; all in Dallas, at
the Dallas Convention Center.

Originally, conventions for 1975, '76 and ’77 were
slated for Washington, D.C., Chicago and Las Vegas
respectively.

News Service Available
For Sales & Ad Executives

Receiving our Perspective newsletter? IF you're an
advertising or sales executive, you qualify to receive our
timely monthly newsletter. It highspots trends and
developments in the broadcast/communications indus-
try.

In order to get on our mailing list, send your request
to: Ron Robinett, Intertec Publishing Corp., 1014
Wyandotte, Kansas City, Mo. 64105. We'll send you a
copy for the current month and put your name on the
list.

Perspectives newsletter is a timesaving service pro-
vided by the editors of Broadcast Engineering.

April, 1974

SYNC
GENERATOR FOR...

FASTER,
almost
GOOF-PROOF
Genlocking
(Helical Color
& Phase Lock)

even still frame

To a _broadcaster, the big news behind Video Aids

*Model 5000 Sync Generator is it's technology

how we” managed to build a sync generator with all the
EIA RS-170 outputs plus burst flag and color subcarrier
at such a low price.

But to the cablecaster who uses a sync generator

~with genlock (phaselock) by far the best news is how

the Model 5000 Option: O1 radically improves genlocking
faster than you ever thought possible, and so convenient
that you can lock to helﬁcal tape recorder outputs that
have 1000 or more times the frequency variations of
broadcast video. This new mode provides a very wide
range genlock that is front panel selected o lock to
helical recorder playbacks even with -1 speed variations,
10 microsecond skew and high amplitude transition
noise. v
- SEE DEMONSTRATION AT NCTA BOOTH No. 561

FOR NEW STANDARDS IN VIDEO AIDS
“ THINK VACC”

*List Prices: Model 5000 $1,244.00. Model 5000 Opt:01
$1,619.00 Option 01: provides a third mode of operation -
: (helical)

®
VIDEO AIDS corporation of colorado
112 West 4th Street, Loveland, Colorado 80537
phone (303) 667-3301 '
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19 LIVES

Direct Replacement
Ferrite Head for Ampex

Video Recorders Lives
ON and ON and ON.....

The Spin Physics Model 200112 installs
in all Ampex ene-inch helical scan video
tape recorders with rotary transformers.
The proprietary ferrite used in the manu- 4
facture of the 200112 gives improved
signal-to-noise ratio and results in such
extended life that each head is war-
ranted for a full year regardless of op-
erating hours

Add some lives to your video
recorder! Write today for details
on the 200112.

spin physics inc.

11629 Sorrento Valley Road
San Diego CA 92121 (714) 453-5410
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Getting to

know

By Ron Whittaker

University of Florida,

Gainesville, Fiorida
The successful and creative use
of color in television programming
depends upon more than just
possessing the necessary color
equipment. Color in television has
now moved from the ‘‘technical
embellishment” stage to the realm
of being a central creative tool in
the television process. An intimate
knowledge of the physics of color as
applied to the television process can
add a major dimension to the
effectiveness of the television mes-
sage (not to mention the fact that it

~ will help you eliminate many time-

consuming and costly production
errors).

First of all, it i1s essential to both
the production and engineering as-
pects of color television to have a
thorough knowledge of the additive
color process. Problems in under-
standing additive color generally
center on it being confused with the
subtractive color process which
governs the results of mixing paints
and pigments. The two processes
are, in a way, the exact opposite of
each other. The additive process,
which is central to color television,
deals with the interaction of colored

Fig. 1 When all three primary colors
overlap, they produce white. This is
basic to optical color mixing, and
quite the opposite of mixing paints.

wwWw americanradiohistorv com

light. The difference is literally the
difference between black and white.

When the major pigment colors
are mixed together, you end up
with black (or something closely
resembling it), and when you mix
the right proportions of colors to-
gether by the additive light method,
as in color studio cameras or in a
color television picture tube, the
result is white. Figure 1 illustrates
how this works.

Assume that the illustration in
Figure 1 was made by projecting
colored light from three slide pro-
jectors onto a white piece of paper
so that they partially overlap in the
center as shown. Assume also that
the light from each of the three
projectors is filtered through a
colored piece of glass so that the
light from one projector is red, light
from the second projector is green,
and the light from the third is blue.

Notice that where the red and
blue light overlap (add together),
the result is magenta (bluish-red),
where the green and blue overlap,
the result is cyan (greenish-blue),
and where the green and red over-
lap, the result is yellow.

The firsi three colors—red, blue,
and green—are referred to as the
“primary colors’ in television. The

Fig. 2 When light from a primary color
is mixed with the light of a secondary
directly across from it, the result will
be white.

BROADCAST ENGINEERING


www.americanradiohistory.com

-
A One-Hand Challenge

Davis Fleetlines®outperform other 30 hp-37 hp
trenchers all the way with one-hand Mono-Stick™ control!

See Us At NCTA
325 & 335

Davis Manufacturing
Division of J | Case

A Tenneco Company

1500 South MclLean Blvd..
Wichita, Kansas 67213

doing something about it.

The Davis Fleetline 30 +4 and 40+ 4 series
trenchers offer the widest selection of 30
and 37 hp rubber-tired rigs in the under-
ground! You have a choice of seven models
—four gasocline and three diesel—all with
exclusive one-hand Mono-Stick control.
And there's no need to change seats nor
leave the machine’'s controls in the middle
of a job. You merely turn around on the
comfortable swivel seat for complete con-
trol of all attachments and your machine.
You have versatility unlimited with a full
range of integrally designed attachments —
the SD-100 backhoe, P-60 direct-
burial Line-Layer, angle backfill
blades and the Davis Hydra-Borer!
You can even have a front-
mounted plow on the Fleetline
30 + 4 Special for a plow/backhoe
/backfill combination. Pick your

package from the Fleetline 30 +4 and 40 + 4
Standards with over-center digging chain
cluiches, or from the totally hydraulic con-
trolled 30+4 and 40+4 Supers with fully
enclosed final-drive, hydraulically actuated
digging chain clutchesand hydraulicpumps
mounted to thecommon PTO for easy main-
tenance. All models have four-wheel Hydra-
Static drive, limited-slip differentials and
hydraulic articulation for superior tractive
power, stability and maneuverability on any
terrain. They ali diginthetoughestsoilsupto
1500 fph! In Davis Country, we don't just taik
safety and ease of operation, we're
doingsomethingaboutit. Seeyour
Davis trencher dealer or write
Davis Manufacturing for informa-
tion that will give the best single
handed performance all the way
with Davis Fleetline Trenchers!
FL-1-1173
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colors which are produced when
any two of these primary colors
overlap are called ‘“‘secondaries”
(yellow, cyan, and magenta).

From Figure 1 it will also be
noted that when all three primary
colors overlap (as in the center), the
result is white light. From Figure 2
you can see that when the light
from a primary color is mixed with
the light of a secondary directly
across from it (i.e., its complement),
the result will also be white. This is
because two primaries go into the
making of the secondary and when
these are added to the other pri-
mary, the result will be white. The
interaction of these colors is the
basic key to all of color television.

By referring to Figure 3, the
color wheel, you can see the relative
relationship that the colors have
with each other. Figure 3 is simply
an abbreviated way of expressing
the basic relationships in Figure 1.
By traveling around the circumfer-
ence of the circle in Figure 3, you
go through all the colors in the
rainbow, or all of the colors it is

TEMTRON

The New Name for

CATV Electronic
Replacement Parts

The one real source for
B Cascade
B Ameco

B Jerroid
B Vikoa
B Entron

Ultra fast delivery on selected transistors,
capacitors, resistors, surge devices, tubes, etc. (okay
to order by manufacturer part number)

We also stock a complete line of video parts and
lead oxide,
VHFE-TV-CATV bandpass filters — multiple frequency

accessories — vidicons,

types.

Write or Call Sid Sussman for same day service and
our detailed catalog.

possible to reproduce.

The top of the color wheel repre-
sents the “‘break’” in the spectrum
with red, the starting point, and
violet (slightly to the right of red),
the ending point. The beginning of
the color spectrum has been
wrapped around and connected to
the end to form a circle. The
bottom part of Figure S illustrates
the colors as they would look if they
were laid out in a straight line, as
they are by wavelength on the elec-
tromagnetic spectrum. In color tele-
vision, however, we can assume—
just as color television engineers do
on their vectorscope—that the
colors are arranged in a circle.

The picture tube in a color tele-
vision set uses combinations of the
three primary colors to produce any
color of the rainbow (or peacock).
Phosphor dots or stripes on the
tront, inside surface of the tube are
made to glow red, blue, or green as
they are hit by beams of electrons
directed at them from the back of
the tube.

By changing the relationship be-
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Fig. 3 The color wheel.

tween the relative brightness of
these three primary colors (phos-
phors), once again, any color can be
created. White is the presence of all
three primaries, and black is the
absence of all three.

The Color Camera

The color television camera
works in somewhat the reverse
manner of the color television
picture tube. Various systems are
used, but essentially the three
primary colors entering the camera
through the lens are separated into
three color pictures, each represent-
ing a breakdown of the original
color picture in terms of one of the
primary colors. Whereas the color
television picture tube brings to-
gether the three primaries on the
surface of the picture tube, a color
television camera ‘‘unmixes’” the
three primary colors so that they
can be transmitted in terms of
separate primary color information.
Although the actual process is high-
ly complex, the concept is rather
simple, and it is by working with
the concept that a great deal of
pictorial control can be exercised in
the reproduction process.

True Colors

For example, one of the major
problems in color television is
maintaining ‘“‘true’” colors. By ap-
plying a knowledge of the color
wheel, colors can generally be
“trued up” without too much diffi-
culty. Balances among colors can
be altered, either by attacking the
color directly or by the addition of
other colors. The amount of green
in a picture can be reduced, for
example, by reducing green-channel
intensity or by increasing the in-
tensity of red and blue. The latter
method will lighten or desaturate
the green. White that is slightly on
the yellow side can be corrected by
reducing red and green or by in-

BROADCAST ENGINEERING
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Fig. 4 A dense color filter will only
allow its color to pass.

creasing blue.

Subtractive Color

A brief word about subtractive
color will probably further aid in
understanding the total color pro-
cess. When a colored filter or gel is
placed over a camera lens or light
source, various colors or wave-
lengths of light will be removed.
Figure 4 illustrates how this works.
A dense filter consisting of a pure
primary color will allow only that
color to pass. In the illustration all
colors are subtracted from the light
except red. In actual practice it is
difficult to get an absolutely pure
color filter that will block all other
wavelengths (colors) of light. De-
pending upon its purity, filters will
tend to pass the colors that are
closest on the color wheel and will
progressively block colors which are
opposite (complementary) on the
color wheel.

In black-and-white photography,
a deep yellow filter will block out
(or greatly darken) a blue sky and
make any clouds stand out in stark
contrast. Altering the tones of
colors such as this is one of the
great controls in black-and-white
photography where you are not
concerned with the introduction of
a dominant color.

As stated earlier, the subtractive
color process is central to mixing
paints and pigments. A red object
is red because it subtracts all of the
colors from an illuminating white
light except red. The color of an
object is determined by the color of
light it reflects. What is absorbed is
transformed into heat which ex-
plains why a black object, absorb-
ing all of the colors of light hitting
it, gets much hotter in sunlight
than a white object, reflecting all
the colors.

With all this in mind, you should
be able to predict what will happen
if you shine a deep red light on a
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blue television background, or a
blue light on a yellow background.
Depending upon the purity of the
color involved, in the first case, you
should get magenta, and in the
second case you should get close to
nothing (probably a dull grey).
Theoretically, in the latter case, no
light would be reflected, since the
yellow background would absorb all
the blue and there would be no
yellow in the light source to reflect.

Lighting Errors

Lighter colored (less saturated)
filters are used to correct errors in
lighting and in the relative color
balance in film and television
cameras.

You have probably noted that,
compared to sunlight, tungsten or
incandescent lights appear rather
yellow (although your eye, unlike
television or film cameras, will
automatically adjust to, or ‘‘make
right,"” this difference in illumi-
nation). To correct for the yellowish
tungsten studio lighting, more blue
niust be added to the picture in one

way or another. In the television
process this is generally done
electronically; with film cameras it
is accomplished either through the
use of a special film or by using a
light blue filter over the lens. Con-
versely, color pictures from cameras
balanced for tungsten light will
appear very blue when used in sun-
light, unless the proper adjustments
are made.

Through the phenomenon of
“approximate color consistency,”
the human eye psychologically ad-
Justs to differing light conditions on
subjects it views directly, generally
“‘correcting’’ in such a way that
white always is seen as white and
skin tones look relatively normal,
even when illuminated by light
which is not truly white. For some
reason the human eye is not nearly
as tolerant when viewing subject
matter reproduced by film or tele-
vision processes.

Figure 5 shows that the human
eye is not linear in its perception of
different colors. By studying the
diagram you will note that the eye

and flexible.
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Fig. 5 Colors as they would look if they were laid out in a straight line.

is much more sensitive to yellowish-
green than it is to either blue or
red—in fact, about five times more
sensitive. For this reason, an equal
amount of the three primaries will
not reproduce white. Because of the
greater sensitivity of the eye to the
green-to-orange portion of the spec-
trum, an equal one-third mixture of
each of the primary colors would
result in a decided yellow hue in-
stead of white.

The Actual Mix
The actual mix used in the color
television process, in order for the
picture to be reproduced as the eye
sees it, is 59 percent green, 30
percent red, and 11 percent blue.
This mixture approximates the

CE-8

normal

color “‘distortion”” seen as
by the human eye. (As hi-f1 enthusi-
asts know, the human ear has a
similar *‘distortion’” which must be
reckoned with.) The peculiar 59-30-
11 primary color mix does not
invalidate the color wheel in any
way; it only means that you must
keep in mind the bias of the human
eye when trying to rather specific-
ally predict resuits of color mixes.
With these principles well in
mind and after a little experi-
mentation with your particular
studio equipment, you need never
be lost on how to attack a particu-
lar television color problem. Ul-
timately it all comes back to what
you can do with red, blue, and
green. L]
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Is cable fail-safe?

Ron Merrell

Despite the fact that we know a
quality signal can be pumped down
the line to the subscriber, cable
systems do pass a lot of homes that
are not on a drop. Despite the fact
that cable can offer some unique
program services, not everyone is
buying.

However, despite the fact that
there are problems, we think there
are some good answers. First, let’s
take a look at some basic problems.

What Happened
To My OId Channels?

What do you do when you have a
subscriber who likes your additional
not-available-direct channels, but
tells you he has trouble with chan-
nels that he used to get fine without
the cable?

Well you look at the receiver and
see that there are signs of adjacent
and/or co-channel interference. Or
there may be evidence of ignition or
herringbone. We've covered these
types of interference and annoying
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detractions before, yet in some
cases they just keep reappearing.

What often happens in many
areas is that you have no com-
plaints about those channels that
were weak or not available before
the cable was installed. And as luck
would have it, the subscriber still
watches those old ‘‘easy to get”
channels more than the newly avail-
able ones. Certainly is hard for you
to explain and hard for him to
accept.

Blacked Out Games

Some sports shows still are
blacked out. And when you run
into sports oriented people and you
can't deliver that hot game, how do
you answer the would-be sub-
scriber?

His sales resistance sounds like
this: “I have a good antenna point-
ed at that out-of-town station that
carries the blacked out games. And
you say you can’t deliver them.
Then why should I disconnect my
antenna and hook onto the cable?”

You reply that with the cable he

wwWw americanradiohistorv com

A new device of-
fered by Wine-
gard allows the
subscriber to keep
his original an-
tenna available
for emergencies.

could get a weather channel, an
educational channel, council meet-
ings, and other peripherial services
he couldn’t get elsewhere.

And to this, he counters, ‘‘“That’s
fine, and I like the idea of a
weather channel so I can monitor
the weather when storms are ap-
proaching. But I want to watch the
game. If you expect me to forget
about the game, you can forget
about putting me on the cable!”

You can go on and on into the
virtues of being on cable, but if you
can’t offer what he already has at
least as good or better than he has
it now, you probably will lose the
sale.

Unavoidable

Downtime
Let’s face it, all communications
systems have problems that creep
in....sooner or later. In the Mid-
west, for example, it can’t be avoid-
ed. The storm seasons bring gale
force winds and rain. And that
means that power lines will be
crunched by falling trees or branch-
es. When we lose power at the head
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end or on the trunk, we lose the
picture in the home. As a matter of
fact, we all know it doesn’t take a
disaster to have downtime on a key
channel. It takes a lot of PR talent
to keep subscribers content when
their receiver goes black!

So here you have complaints
and/or sales resistance based on
things that do happen to our sys-
tems or services we cannot provide.
And before we continue, Cable En-
gineering wants to make it clear
that good engineering and installa-
tions practices can cure most tech-
nical problems. That should be the
first approach to any cable or
closed circuit system. However, we
think there is an additional tool
that can be of help in aleviating
reception problems, lower sales re-
sistance, and be a real aid to
subscribers and system operators
alike.

Recently we were asked to test an
antenna fail-safe unit manufactured
by Winegard Television Systems.
Along with our sister publication,
Electronic Servicing, we agreed to
tie these units into two different
local cable system drops and see if
Winegard had the answer to the
problems we’ve been discussing
here.

A Simple Answer
The Winegard unit, called the
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“Cablemate”, is a switching system
that, when properly installed, allows
the subcriber to switch from the
cable to his own antenna by flip-
ping one switch on the back of his
receiver. The idea is quite simple. If
there is trouble on the line, or any
of the problems we've already dis-
cussed, the subscriber simply flips
the switch and his receiver will give
him at least what will temporairly
satisty him.

Of course there are many ways to
approach the use of such switching
units. It could be offered to the
subscriber at the time the cable is
hooked on. Trouble is, without the
proper sales approach, it may plant
seeds of doubt about the systems’
ability to consistently offer a quality
signal.

It could be installed as part of
the permanent setup on the back of
the subscriber’s receiver and its
operation and use simply ex-
plained....“It’s a failsafe device, and
we will not let you down.”

It could be used as a last resort
option in a sales presentation. If
the sports enthusiast resists, you
can point out that he can still use
his super antenna. After all, there
is an ego that must be delt with. If
the home owner has gone to the
trouble of installing a big antenna
and a rotor, he may find that
admitting cable in his house also is

www americanradiohistorv com

admitting that he foolishly invested
money in an antenna system.

Each system can argue their own
philosophy into or out of how such
a unit could or should be handled.
But it shouldn’t be rejected because
we can’t admit that problems will
happen on our lines. If we don’t
want to consider the assist this kind
of unit can give, let it be because
our engineers and technicians are
so dedicated to quality control that
they would feel defeated if they had
to install one. And even then, how
can we solve all the problems this
unit would solve?

Please note that this is not a
simple DPDT switch. It is espe-
cially designed for high isolation
and to protect against capacitance
feedthrough. 0

For further information,
circle number 75 on our
reader service card.

Mission Cable TV
Selling Test

Mission Cable TV, Inc. is partici-
pating in the first nation-wide ex-
periment in the use of cable televi-
sion for the presentation and sale of
apparel, accessories and items for
the home, it was announced by
Donald O. Williams, Vice Presi-
dent and General Manager, Mis-
sion Cable TV, Inc. Mission is the
nation’s largest metropolitan CATV
system and is a subsidiary of Cox
Cable Communications, Inc.

The pioneering concept, called
CABLE CATALOG, will be cable-
cast frequently on Channel 4, dis-
playing merchandise from Neiman-
Marcus, the world-famous chain of
specialty stores. Stanley Marcus,
Chairman of the Board of the
Dallas-based chain, said, “This is a
test of cable TV versus the print
media. | have long been tantalized
by TV and the CABLE CATALOG
offers us an unusual opportunity to
extend our service to customers who
live far beyond the range of our
retail stores.” Neiman-Marcus has
stores in Dallas, Fort Worth, Hous-
ton, Atlanta and Bal Harbour,
Florida.

BROADCAST ENGINEERING
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I NEWS

120 System Cable TV Test

A national experiment involving
some 120 cable TV systems has
been launched to test CATV’s
ability to heighten citizen interest
and participation in setting public
policy on an issue of critical na-
tional importance.

The issue is land use to accom-
modate urban growth. The experi-
ment will allow more than 5.5
million cable viewers in 28 states to
see and hear land use policy exa-
mined from both national and local
perspectives, and then register their
opinions with state legislators, most
of whom will be considering land
use legislation in their spring ses-
sions.

The two presentations are to be
shown back-to-back on cable televi-
sion systems in each of the com-
munities.

“The experiment constitutes the
first national use of cable televi-
sion’s unique ability to program to
small communities (and audiences),
with the flexibility of involving local
groups and resources in local pro-
gramming,” says David Foster, pre-
sident of NCTA.

This cable experiment is spon-
sored by the National League of
Women Voters and the Citizen’s
Advisory Committee on Environ-
mental Quality, with participation
from the National Cable Television
Association. It 1s funded by a grant
from the Rockfeller Brothers Fund
with additional support from
Thomas Y. Crowell Company,
publishers of The Use of Land, the
Video Access Center of New York
and Calvin Kytle Associates of
Washington, D.C.

Foster Comments
On The OTP Plan

“We are pleased that the Presi-
dent’s Cabinet Committee recog-
nizes that cable television is becom-
ing an important and unique com-
munications medium in its own
right, one that demands a regula-
tory scheme based on the television
of plenty, not the television of
scarcity. The Report reflects the
strong confidence of Dr. Whitehead
and the Committee in cable’s via-
bility and its capacity to provide
meaningful services to the country.

“The Committee suggests, and
we agree, that the kinds of experi-
mentation, innovation and growth
necessary for cable to fulfill its
promise will come only in an
atmosphere of greater reliance on
free market conditions and sensible
regulation. We will continue to
study the Report and look forward
to the opportunity to participate in
future refinement and development
of national communications policy
in the areas covered by the Report’s
recommendations.”’

RCA To Enter
CCTV Market

RCA has announced it is enter-
ing the rapidly expanding $100
million closed-circuit video equip-
ment market with a line of black-
and-white closed circuit television
(CCTV) cameras.

“RCA’s intent is to provide the
closed-circuit TV equipment user
with a camera that has the most
desired features, is easy to operate,
competitively priced, reliable and
backed by service at the manufac-
turing location,” according to
Victor C. Houk, Manager of Video
Equipment Marketing, RCA Elec-
tronic Components. “‘Initial sales
emphasis will be in the domestic
market,”” he noted.

The announcement, made by
RCA Electronic Components during
its annual sales meeting, pointed
out that the new RCA cameras
were primarily designed for use in
the industrial surveillance, audio/
visual, specialty and general CCTV
equipment market.
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Professional program production

An intermediate sized television program produc-
tion console, the PC-2 contains all of the capa-
bilities necessary to produce professional quality
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 three mics and
an audio recorder. Also includes intercom between

For complete information, write Nasco Television Systems, Dept. TE-44

television
systems
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Time Base Corrector

The MICROTIME 300 series
HETROCOLOR Time Base Corrector
references either an internally in-
stalled MICROTIME gen lock sync
generator or any external mono-
chrome or color sync generator, and
corrects the time base jitter of the
luminance portion of the signal
against the sync generator’s refer-
ence.

The equipment is especially de-
signed to handle time base errors
peculiar to heterodyne record VTRs
and VDRs which do not reference H
sync on playback. This includes any
capstan servo’d, power-line driven, or
battery powered cassette or open-reel
VTR.

The HETROCOLOR corrector de-
sign, however, processes the output
of any VTR with quality indistinguish-
able from 200 Series processing of an
H-locked VTR playback, except on
calibrated test signal measuring
equipment.

With the sync generator installed
internally, the 300 Series units will
process composite video signals with
either RS-170 (broadcast) or RS-330
(2:1 industrial) composite syne, with-
out adjustments.

For More Details Circle (76) on Reply Card

Video Cassette
Machine

JVC has updated their video cas-
sette line again, this time with a
second generation unit that is com-
pletely solid state, can be operated by
remote control, offers random se-
lection of programs, and a protection
circuit that automatically shuts off the
machine before any tape can be
damaged by operator goofs.

JVC now operates through a
national dealer network. Their line
will be on display at the annual
NCTA convention this month.

For More Details Circle (77) on Reply Card

High Performance
Video Tape

TDK Electronics announced recent-
ly the development of a new type of
magnetic video tape which offers the
high-output performance of chromium-
dioxide combined with superior physi-
cal characteristics,

A Master Video Tape version of
TDK'’s new tape, for duplicating pur-
poses, has also been announced.

Development of the new tape was
announced in the USA by Mr. S.
Tokuda, Vice President & General
Manager of TDK Electronics Corp.,
Garden City, NY. “Our new video
tape is called "AVILYN"", said Mr.
Tokuda in making the announcement,
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Economy Color Camera

From Sony comes a new color video
camera with pro performance and an
economy price tag. It is their DXC-
5020BP.

This is a two-tube system that will
adapt to your choice of “C” mount or
“MS” mount lenses. This makes it
applicable for studio, remote pickups,
sporting events, or documentary
coverage.

By removing or interchanging
lenses, the DXC-5020BP can be oper-

ated with microscopes, fiber optic
applications, or in film chain systems.
But by mounting a zoom lens on it,
you're back into regular operation.

The professional Plumbicon® tube
assures low light level, lag-free per-
formance. .

This camera, while economy priced,
was designed to meet the strictest re-
quirements of cable, educational and
CCTV applications.

For More Details Circle (82) on Reply Card

“AVILYN provides electromagnetic
characteristics equal to or better than
those of chromium dioxide, while also
offering very much lower head wear
characteristics and much better re-
sistance to high temperatures.
AVILYN’s characteristics are com-
pletely compatible with those of
chromium dioxide tape, while its
lower abrasiveness and more stable
residual magnetization characteristics
at high temperatures overcome two of
the principal problems associated with
CrO2 tape in video use.”
For More Details Circle (78) on Reply Card

Drop Cable

A new series of bonded aluminum
tape CATV drop cable designed spe-
cifically for metropolitan areas has
been designed by Cerro Wire & Cable.

The new drop cables reject direct
pickup even in strong signal areas. A
heavy (8 mil thick) bonded aluminum
tape shield prevents pickup of signals
directly from local TV and FM trans-
mitters.

“Direct pickup is an acute problem
in CATV markets where local chan-
nels are available,” said Mr. Spexarth.
“Qur new bonded tape cables are
designed to overcome this problem by
providing shielding to FCC Stan-
dards.”

The new FCC Technical Standards,
Part 76, limits system radiation to 20
microvolts per meter at 10 feet.

“Radiation and direct pickup are
two sides of the same coin,” explained
Mr. Spexarth.

Cerro bonded aluminum tape drop
cables use copper clad steel center
conductors for extra physical strength.
Attenuation is kept low through the
use of expanded polyethylene dielec-
tric. The 8 mil aluminum shield is
overlapped 4" and is bonded per-
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manently to the jacket with a rugged
copolymer adhesive. The heavy tape
is much more effective at rejecting
radiation than thin aluminum tape.
Covering the cable is a black vinyl or
polyethylene jacket.

Available in RG-59 and RG-6 sizes,
bonded aluminum tape cable is recom-
mended for use in aerial installations
only with integral messenger. Be-
cause it is extremely moisture resis-
tant, it can be used underground.

For More Details Circle (79) on Reply Card

TV Cameraman’s
Headset

Thé new Telex TV cameraman’s
headset is available in either single or
dual muff, and with or without push-
to-talk switch. The dual muff version
is wired binaural for program and cue
lines. The headset has magnetic
microphone and headphone elements
and is equipped with a 12-foot un-
terminated cord. Color: Black and
gray. They are made in USA and
warranteed for one year. You can see
them in booth 301.

For More Details Circle (80) on Reply Card

Tele Cine Adapter

Akai is now offering a unique Tele
Cine Adapter for economy and cable
systems. You simply connect the
VLC-8 to your Akai video camera,
line it up against your projector, and
you have an instant film chain,

When used with the Akai VC-150
portable color camera, reproduction is
quite good, because the camera is
equipped with an automatic iris that
adjusts instantly to light variations.
This system also will allow you to
preview film on a monitor before it is
put on the line.

For More Details Circle (81) on Reply Card
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another. His demonstrations in-
cluded use of 1-inch and 3/4-inch
video tape machines.

Chapter 22: Central New York
Chairman: Hugh Cleland,
Liverpool, N.Y. 13088

The February 28th meeting, held
a week later than usual at the
Syracuse Northway Inn, spotlighted
the rules and regulations of the
Occupational Safety and Health
Act (OSHA), as applied to radio-
TV broadcasters, as well as micro-
wave and CATV systems. Jim
Doran, Syracuse Safety Co., covered
equipment conforming to OSHA
requirements and ANSI standards.
Doran reviewed what OSHA ex-
pects and what inspectors will be
looking for during a typical visit.

Chapter 26: Chicago, Ill.
Chairman: Bradley Anderson
University of Illinois, Box 6998,
Chicago, IH. 60680

The January 22nd meeting held
at NBC Studios, featured Ralph

ENGINEERS
ARE PROUD OF THEIR SOl!ND!_:;V

Especially Charlie Mallett,
Chiel engineer for KCBQ Radio
in San Diego—he has a new
limiter system: Modulimiter,
the specially prepared BL-40
Broadcast limiter only from
Pacific Recorders and Engi-
neering.
The bL =.L is maore than a com-
i Modulimiter
endent arf}u‘.!

power for your program fn*mat
Call, write, or telex today for
the complete story of the

MOOUlimiter....

vou can hear the difference!

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIF. 9"121

4N

Johnson, regional manager, Am-

perex, who presented a program on
the manufacture and use of the
plumbicon camera tube. His pro-
gram included a video tape de-
monstrating some of the common
faults that may occur in manufac-
turing or due to operational misad-
justments. NBC provided refresh-
ments. On February 21, at ABC-TV
Studio B, State and Lake Sts., Joe
Kresnicka, chief engineer of WLS-
TV, discussed the new antenna on
the Sears building, and RCA de-
monstrated their completely rede-
signed Video Tape Area with their
video cartridge machines. Chairman
Anderson thanked sustaining mem-
bers Rich Electronics, Mike Dyer
Distributor, Telemation Produc-
tions, and Swiderski Electronics, in
addition to the ABE Credit Union
for assistance in conducting chapter
meetings.

Provisional Chapter: Southwestern
Ohio

Chairman: John MecNally,
Fairfield, Ohio.

On January 30th 24 members
and guests met to elect officers as
follows: chairman, John P. McNally
of WCNW/WFOL; vice chairman,
Jerry L. Bowers of Collins Radio;
secretary-treasurer, Mark Ehrhart
of WSAT/WIDIJ.
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“Film producer of the year”

Little Max isn't your typical Hollywood
producer.

But he puts out a lot of quality
color film.

Actually, he processes 8mm, 16mm
and 35mm Ektachrome film in the
ME-4 or CR-100 Processes.
For people in TV news de-
partments, schools and
industry.

They like the way he stays
within budget. They like his
ease of operation. And they

Houston Fearless”
PROCESSORS

like his convenient size, reliability,
and versatility.

If you have a low budget, high
quality, low volume processing need,
Little Max is your man.

For full details, contact Marketing
S Department Technology,

% Inc., 11801 West Olympic
/ Blvd Los Angeles CA

For More Details Circle (17) on Reply Card 21
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Let’s See Now....

What was that OTP
TV drop-in plan?

The White House Office of Tele-
communications Policy (OTP),
stirred up yet another controversy
last September when its director,
Dr. Clay T. Whitehead, announced
that 85 new VHF television stations
could be ‘“‘dropped-in” to the top
100 markets, without impairing ex-
isting service, if the FCC would
reduce its co-channel separation re-
quirements by 10 percent.

Dr. Whitehead, referring to a
study prepared by OTP, empha-
sized the prospect that these drop-
ins, many of them said to be in the
most important markets, could pro-
vide enough additional VHF stations
to make possible a viable fourth
commercial television network to
compete with the other three.

Dr. Whitehead’s announcement
was greeted skeptically by both
broadcasters and engineers familiar
with the crowded VHF spectrum.
Some thought another shot had
been fired in the White House feud
with the networks over television
news coverage. Others thought that
this time OTP might have been
more concerned with demonstrating
its own usefulness at a time when
its budget was being severely cut
back by a hostile Congress.

The September announcement
was vague about specifics and was

not accompanied by any docu-
ments. The documentation came a
month later, in response to Con-
gressional pressure. The published
study, described as only “‘a prelimi-
nary analysis,”” bore faint re-
semblance to the study Dr. White-
head had described in September.
Instead of 85 possible drop-ins, the
study listed only 66—a total
promptly reduced to 62 by a post-
release OTP correction. (See Table
[.) Of the 62, only one was in a
top-10 market, and fully 37 were in
markets below the top-50. Moreover
OTP’s drop-ins would be located in
only 41 different markets, and
would add a fourth commercial
VHF station available for fourth-
network affiliation in only 23 mar-
kets, most of them below the top
50. Thus, even if all 62 were feasi-
ble they could hardly support a
fourth network.

A Question
Of Feasibility
From the first it was apparent
that there would be questions about
the feasibility of many of the listed
drop-ins. For example, no less than
10 would use channels adjacent to
existing stations in the same mar-
ket. The OTP report assumed 15
percent mileage separation re-

ductions, applicable to adjacent-
channel separations as well as to
co-channels, with off-setting di-
rectionalization for all 15 percent of
the former reductions and for 5
percent of the latter.

Such obvious problems led engi-
neers at the FCC, the networks,
and a television trade association—
the Association of Maximum Serv-
ice Telecasters (MST)—to dig deep-
er. They all found many more
problems than those that initially
met the eye. While their prelimi-
nary conclusions varied as to pre-
cisely how many of the OTP drop-
ins would be unuseable, they all
agreed that the list was riddled with
errors.

MST published the results of its
preliminary analysis in the form of
a point-by-point, drop-in by drop-in
refutation of the OTP study. By
MST’s reckoning, 34 of the 62
proposed drop-ins—more than half
—would not meet even OTP’s own
reduced separation criteria. All but
8 of the rest would suffer from
critical defects that would make
them impracticable. Even as to the
remaining 8, the indications were
that they would be inferior to com-
peting stations and might well suf-
fer from critical defects not dis-
closed by a preliminary analysis.

What is OTP?

OTP was established by President Nixon in 1970 by
Executive Order as a White House agency responsible
for coordinating and directing the telecommunications
activities of the Executive Branch. Its specific duties
include cooperating with the FCC in preparing a long-
term plan for improved spectrum management, and
assuring that the Commission is informed of Executive
Branch views on telecommunications policy matters in
general. However, OTP has no regulatory authority
over non-governmental activities and no authority at all
over the Commission.

Although it has done creative work in technical
areas such as federal government spectrum allocation
and utilization, under Dr. Whitehead it is best known
for its political role as an advocate of contfoversial
White House policies towards the television networks
and television generally. Dr. Whitehead drew particu-
lar public attention with his December 1972 speech
attacking ‘‘ideological plugola” in network news com-
mentaries and urging local stations to police the
content of network news broadcasts.
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'."! DON'T CARE WHAT THE STATION PROCRAMMER
 SUGGESTS Mo PEANVT BYTTER AND LIVERWY ST Y

MST attributed OTP’s badly-
mistaken conclusions to a host of
errors and omissions—in addition
to that of proposing adjacent-chan-
nel stations in the same market:

eThe study simply overlooked
many existing educational and
Canadian stations.

oThe study overlooked instances
of multiple short-spacing, where the
drop-in could be located far enough
from the most obvious interfering
station only by placing it too near
to some other station.

oThe study overlooked the effect
of directional signal suppression on
the service that the drop-in could
provide to its designated market. In
many cases signal would have to be
suppressed in the very direction of
the principal city to be served.

oThe study gave no consideration
to the problem of site availability,
and ignored instances where sites
meeting OTP’s reduced separations
would be precluded by FAA regu-
lations or by terrain blocking the
signal from the market to be
served.

oThe study paid no heed to the

characteristics of the markets which
its drop-ins would serve. In UHF
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markets such as Fresno (five UHF
stations), which was slated for no
less than five VHF drop-ins, the
OTP proposal was a solution for
which there was no problem. Add-
ing a VHF station to compete with
established UHF operations could
serve no purpose except perhaps to
displace a successful UHF station.
In other markets, the proposed
drop-in would be inferior to its
competitors because it would have
to be located much farther from the
market center or at a site where it
would suffer from adverse antenna
orientation in the market.

Separation Crunch

Notwithstanding the air of dis-
covery with which Dr. Whitehead
presented his proposal, reducing
separation requirements to make
room for new VHF stations is hard-
ly a new idea. The FCC considered
shorter separations at length when
it established the table of allo-
cations for VHF stations in 1952. It
considered them at length again in
1963, when short-spacing was in-
sistently promoted as a means of
helping the third network, ABC, to
reach competitive parity with the
other two.

On those as well as many subse-
quent occasions, the Commission
rejected reduced separations (1) be-
cause the resulting interference be-

wwWw americanradiohistorv com

tween stations would deprive view-
ers of existing service, and (2) be-
cause squeezing in VHF drop-ins
would cripple the development of
stations in the UHF band.

Co-channel interference blacks
out the area between interfering
stations in which the interference
occurs, so that the population of
those areas—where there is often
little or no other service available—
do not receive a signal from either
station. The FCC’s separation re-
quirements are designed to insure
wide-area coverage for all stations
and at least some service for people
living in areas remote from major
markets.

The UHF band has space for
many more new stations than the
VHF band with reduced separations
would ever accomodate, but the
success of UHF depends on the
extent of its acceptance by the
public and by broadcasters. In
1963, the Commission concluded
that the prospects for eventual
UHF acceptance would be badly
damaged if the most pressing needs
for additional service were accom-
modated by means of drop-ins in
the VHF band.

The OTP study does not point to
any new solutions for the inter-
ference problem; it simply asserts—
contrary to the plain fact according
to most engineers who have studied
the matter—that the reductions it
proposes would not cause any sub-
stantial impairment of existing
service. And the study does not so
much as mention UHF, where the
potentfal has only partly been
tapped since 1963.

OTP asserted that separation re-
ductions on the order of its pro-
posal are no greater than existing
derogations from separation rules
which have been permitted by the
Commission. But MST maintained
that OTP was simply wrong on the
facts. Except for six unique cases
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FCC Gets New
Chairman

Presidert Nixon has designated
Richard E. Wiley to succeed Dean
Burch as Chairman of the Federal
Communications Commission.
Wiley’s designation will be effective
upon the resignation of Burch, who
was chosen recently to take over a
cabinet-level post in the Nixon ad-
ministration as Counselor to the
President.

Wiley first joined the Commis-
sion on September 29, 1970, as
General Counsel. Although Presi-
dent Nixon nominated him to the
Commission November 30, 1971, to
replace Commissioner Robert
Wells, who had resigned November
1, 1971, Wiley took his seat on
January 5, 1972, following a recess
appointment the day before.
Selected to serve a complete term
running through June 30, 1977,
Wiley was confirmed by the Senate
on May 30, 1972, and was sworn in
on June 5, 1972,

The new FCC Chairman is from
Northbrook, 1l., and had been a
partner in the Chicago law firm of
Durditt, Calkins and Wiley before
coming to the Commission.

After serving as a Captain in the
Office of the Judge Advocate
General of the U.S. Army from
1959 until 1962, Wiley was asso-
ciated with the Chicago law firm of-
Chadwell, Keck, Kayser, Ruggles
and MclLaren until 1968.

Wiley, at left,

in the field with Roy

Fritcher, CE at WTIM, Taylorville, lil,

April, 1974

Canadian Engineering Meet

The 24th Annual Western Asso-
ciation of Broadcast Engineers
(WABE) Conference is being held
in the Palliser Hotel, Calgary, Al-
berta on May 7, 8 and 9th of 1974.

The Conference consists of tech-
nical papers morning and afternoon
with exhibitors’ displays open on
the 2nd and 3rd floors afternoons
and evenings.

Technical Directors and Chief
Engineers of nearly all the radio

and television stations in the four
western provinces attend the confer-
ence and in addition, there 1s good
representation from the Canadian
Broadcasting Corporation (CBC),
Canadian Television Network
(CTV), Trans Canada Telephones
and CN/CP Telecommunications.
Fifty exhibitors representing the
broadcast manufacturers the world
over are expected to display this
year.

Let’s talk it over-
broadcaster
to broadcaster.

sroblems best. |

e Y surp
- how much we can help That s why we have a standing offer

~ to any broadcaster with a question to call us collect.

_And after you buy, we're always as close as your phone
So, let’s talk it over — broadecaster to bmadsaster__

tadﬁy '

- CALL 309-828-1381 COLLECT

| INTERNATIONAL TAPETRONICS CORPORATION
2425 South Main Street ® Bloomington, lilinois 61701

Marketed exclusively in Canada by McCurdy Radio Industries Ltd., .Torohto

For More Details Circle (19) on Reply Card
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The FCC

expects you to know

By Ron Merrell

When you look over the broad-
cast fines levied in recent years,
there are some distinct points that
stand out above the groaning and
complaining. They warrant the
spotlight, because they always play
a part in the hearings.

There probably is nothing that
fires up the ire of the FCC more
than to not answer FCC correspon-
dence. In their view, there just is no
excuse for not answering FCC ques-
tions or assertions. To not answer
will probably help nail down a fine
that otherwise might have been
lowered or dropped, depending
upon the facts of the case.

And while the Commission can
be irritated, it also can be soothed.
How? Simply by being truthfull and
as candid as possible. Time and
time again the reports of hearings
indicate that being candid swayed
the ruling from a heavier to a
lighter fine or meant the difference
of being fined rather than losing
the license.

Meanwhile, it does no good to
say (even though it may be true)
that the Rules were not known or
were misunderstood. The FCC ex-
pects the licensee to know the
Rules, so lack of knowledge here is
no defense.

But let’s say that there was a
violation of a Rule, and this viola-
tion continues over a period of
time....as opposed to something
that happened once. The longer the
violation continues, the less likely
any argument forwarded will satisfy
the Commission. If the violation
was a technical engineering type,
the chances are fair that an imme-
diate reply to correspondence ex-
plaining the situation and pro-
ceedures taken to assure it won’t
happen again will suffice. On the
other hand, if the violation is one
involving programming (Fairness
Doctrine, Equal Time, etc.), once is
enough to expect the wrath of the

26

hearing. And one area that is get-
ting the spotlight these days is
fraudulent billings.

You can tell a Traffic Court
judge that since you got your ticket
for speeding, you have been driving
under the speed limit. He’'ll be
happy to hear that, but it won’t
change the fine. And you can go on
to tell the judge that you are a
courteous driver and that you stop
to help other motorists along the
roadside. He’ll commend you for
being that kind of driver, and that
will be that.

So, neither does it change the
situation in correspodence with the
Commission or in hearings to say
that the licensee is a community
service-minded individual who can
point with pride to his record. In
the case of the Commission, they
expect the station to be a service to
the community.

Well how about asking that the
fine be reduced? It's certainly
worth mentioning, but in most
cases the extent of the fine was
based on the financial capability of
the licensee, If there is anything
that can be done to reduce a fine,
it's being prepared to present all
the relevant facts and to do so in a
candid manner.

With these guidlines in mind,
let’s take a look at some recent
Commission actions and see if you
can predict what the outcome was.
We’re hoping that licensee aware-
ness will help reduce further such
actions and forfeitures.

Fraudulent Billing

Last year a broadcast company in
Pittsburg was ordered to show
cause why an order revoking the
license should not be issued for
violation of Section 73.120S. In
other words, for fraudulent billings.
The show cause order also consti-
tuted a notice of apparent liability
for forfeiture of $10,000 or less for
violations of the Commission’s
Rules and the Communications
Act.

www americanradiohistorv com

The licensee was ordered to pro-
vide evidence whether it had know-
ingly engaged in fraudulent billing
practices; whether advertising rates
charged a retail store owned and
operated by an officer and stock-
holder of the licensee were sub-
stantially lower than those charged
other advertisers; whether a share-
holder and officer of the licensee
had used the stations’ facilities for
competitive advantage; and whether
the company was qualified to re-
main a licensee of the Commission.

In her initial Decision, Judge
Ehrig noted that evidence had
established that for about 11
months of one year, the company
president issued his brother (also a
stockholder) affidavits of perfor-
mance on station letterhead repre-
senting to national manufacturers
that the brother’s clothing store
had been charged more than $6,400
for advertising broadcast over the
company station. In fact, the
brother actually had been charged
a little over $1,000. There was
evidence that, based on the $6,400
figure, the brother was given credit
allowances of more than $3,000.

With regard to the discrimination
issue, Judge Ehrig said that *‘dol-
lar-for-dollar, the rates which were
charged.....were substantially lower
than those charged other adver-
tisers.”’

Judge Ehrig said that there was
no question that the company had
violated 73.1205, nor, she said, did
its president’s explanation that the
services his brother was providing
for the station and expenses he was
incurring for which he was not
reimbursed, more than equalled the
card rates for the spots broadcast,
“excuse its violation.”

She noted, however, that the fact
that the brother did perform serv-
ices for the station had not been
contridicted by the Broadcast
Bureau and was a mitigating cir-
cumstance. In addition, the Judge
said that the brother had repaid all
monies received from his co-op ad-
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vertisers and that the licensee had
taken action to assure proper future
billings. Then she added, the
broadcast company principals had
been completely candid and co-
operative throughout the proceed-
ing and had not misrepresented the
facts to the Commission.

The result: the broadcast com-
pany was ordered to forfeit $10,000
for knowingly engaging in fraudu-
lent billing practices. They did not
lose their license.

Excessive Power

In other recent cases similar pre-
dictable results are a matter of
record. For example, a Mississippi
station was cited for operating with
excessive power during daylight
hours for a period of five weeks and
for excessive pre-sunrise power for
seven weeks.

In response to the Notice, the
company denied that the violations
were willful, stated that corrective
action had been taken, and re-
quested reduction of the forfeiture
based on financial hardship. The
result: the Commission did not ex-
cuse the licensee because of later
corrective action. And, it said that
it already had reconsidered the
licensee’s financial condition and
was not persuaded to remit or
mitigate the forfeiture.

Engineering Goof

A station in North Carolina was
cited for repeated violations of Sec-
tions 73.47(b) and 73.111(a). These
two deal with equipment petfor-
mance measurements and the
maintenance log. Repeated here
meant that the measurements were
not available to inspectors for a
period of two years and that the
maintenance log was not kept for a
period of about two months.

The licensee requested a waiver
of the fine, citing industry-wide
personne] problems, its good service
to the area, and lack of a fair
economic return on .the licensee’s
investment. It added that violations
were not done w111fu11y or fla-
grantly.

The Commission said that, hav-
ing found the violations to be re-
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peated, it would not be necessary to
bring additional charges as to will-
fullness. Still, it was not persuaded
to waive the forfeiture. In this case,
unless contested further, the com-
pany must pay $750. For, as the
report says, ‘“‘Licensees are expected
to comply with the technical rules
as well as to make continued efforts
to serve the community to which
they are licensed”.

Personnel Problems

As for the comments on the
industry-wide personnel problem,
we feel the subject deserves more
than a passing comment. After all,
the problems where operators build
problems with the Commission for
the licensee are usually small mar-
ket stations. And when the Com-
mission began to relax the operator
requirements, they further open the
door for violations. Certainly, it
made it easier to begin each day in
accordance with the Rules, but it
also hampered the ability of the
station to complete its broadcast
day without some kind of violation.
Reliance upon engineering for a
quality signal processed according
to the Rules is difficult to imagine
when a Third Class ticket is all a
station might need to open its doors
for business each day. And here,
especially, is where you find the
biggest crunch of all: not answering
Commission correspondence. And
do you wonder why it occurs at that
level?

In fairness to the Commission,
we must say that its justice is
neither blind nor hard-nosed. For-
feitures can be contested, and even
those that are ordered take into
account the recent past financial
condition of the station and the size
of the market it serves. Ability to
pay is a consideration.

We may never get away from
inspections by those who know less
about station operations and the
state-of-the-art than broadcasters
do, but you must allow their basic
premise: they expect you to know
the Rules. And we hope that this
kind of article will help you avoid
violations and effectively handle one
should it come your way. ]
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Wit WILKINGON

A LINE SURGE
PROTECTORS €

Excessive voltage surges caused by light-
ning, transformer arcing and induced transi-
ents are everyday occurances that cause heavy
damage to valuable broadcast equipment.

Now through the use of WILKINSON voltage
sensitive Line Surge Protectors you can pro-
tect your equipment from line surges that may
exceed even twenty times the normal line
voltage.

A WILKINSON pulse compensated Line Surge
Varister, is placed across a line of its rated
voltage. Should a surge or increase of voltage
occur, the resistance of the varister decreases
at log scale as the voltage increases, thus act-
ing as a momentary load or short circuit to the
surge. WILKINSON Line Surge Protectors draw
little or no current and are capacitor compen-
sated for microsecond surges, thus damping
all line disturbances as well as excessive volt-
age increase.

A small investment in WILKINSON Line Surge
Protectors is your assurance that your valu-
able broadcast equipment will not be damaged
due to line surges.

Model SIA-1 110 V. Single phase $175.00
Model SIA-2 220 V. Single phase $ 295.00
Mode! SIA-3 220 V. Three phase $395.00

Model SIA-4 440 V. Three phase $495.00
For complete details write to:

HERINSON

ELECTRONICS, INC.

1937 MacDADE BLVD. « WOODLYN. PA. 19094
 TELEPHONE (2135) 874-5236 874-5237
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Fig. 1 The com-
pleted “FM-89%er is
used at WLCC to
check out integrat-
ed circuits.
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Testing digital chips

By C. Dave Copeland

CE, WLCC, Lincoin, Uil

When it comes to designing
something new or repairing a piece
of equipment which includes digital
chips, it is very handy to have a
tester which meets the needs and
saves time. 1t is difficult to set up a
circuit each time something breaks
down, not to mention the time
delay when time is most critical.
There are various testers on the
market and they run a bundle for
what we needed. Allied Electronics
had one for $190 which is similar to
our final circuit capabilities. There
is an inexpensive, $20 kit from
Southwest Technical Products Cor-
poration. Being an in-circuit device,
this tester is good but limited in
that it cannot be programmed for
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out of circuit tests or tests when the
power has to be off.

The unit which came up with
uses two sets of 16 LEDs each. One
for programming inputs and one
looking at what the state is on each
terminal, You can even check out a
lamp driver circuit by programming
the gate output terminal high.
When the driver gate switches low,
the output LED will go out, indi-
cating an OK driver.

All of these great things are
accomplished by a resistor which
isolates the programming switch
from the IC terminal so that the
gate can drop the voltage on its
side of the resistor. You might not
care to spend the time and money
on the programming LEDs and
drivers. OQur LEDs were purchased
from a surplus company and we

wwWw americanradiohistorv com

noted a considerable variation in
the amount of current required to
operate them. Some didn’t work at
all, so we settled on a maximum
current and put in a 220 Ohm
limiting resistor.

Would you believe that the first
chip that we used while designing
the circuit was defective? That
makes you feel **%, but emphasizes
the need for such a tester. You will
note by the diagram that the circuit
is very simple. The clock circuit
uses three inverters from the 7405
for an oscillator and one for a
buffer. This is an open collector
device and you will note it is very
hard to wire up a standard IC to
oscillate. That is, to say, that units
with internal collector leads won’t
work.

The smooth lines of the chassis

BROADCAST ENGINEERING
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It does more :
than just reach.

It helps you to
better sound.
Every take.
Every day.

Maodel DL42 Cardiline®Dynamic unidirectional mi ene including shock-mounted bail, noise-isolating coit cord, screw-on handle for hand-held use, Acoustifsam™ 2-piece windscreen, and carrying case, $330 suggested prolessional net.
Prices slightly higher in the West.

ELECTRO-VOICE, INC., Dept. 441V, 638 Cecil Street, Buchanan, Michigan 49107
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Management
Highlights

Here is what crea-
tive engineering
can do at your
station, if given
time and funds.
We are not sug-
gesting that all test
equipment be home
brew. But we are
saying that the
new technology
makes new de-
mands, and with
encouragement,
engineering can
meet the challenge

it brings along with

o o

Fig. 3 With the tester completed, Randy fires up the unit by testing a SN7401.
Can you test yours?

are courtesy of Bud ““COMPU-
CAB’’. The number is SC-13100
and it was purchased from Allied
Electronics. Note that they have the
same number down for this and the
larger size. Mounting of the compo-
nents is not critical and the power
supply, like everything else, is quite
basic. My first unit didn’t get its
own power supply, but we had a
fire and this is rebuilding time. Tt
also used some available incan-
descent lights and a nice lettered
plastic panel. Numbering systems
for a unit accomodating both four-
teen and sixteen pin ICs are a bit
awkward, unless you want to wire
in some monster of a waffer switch.
We chose the dual numbering sys-
tem, being a little lazy. Dubbed the
FM 89er, this cute little device is a
real time and headache saver.  [J
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WCVB-TV Boston
leads broadcasting
into the triax era...

R A FiseB
|
YA,

“Qur five PC-100A cameras func-
tion beautifully, producing unsur-
passed color pictures. We've
builta small van around our por-
table PCP-90B to add to its utility
intaping or microwaving live
news dayinanddayout. The
three Norelco film chains and au-
dio systems perform flawlessly,
as doour Norelco remote-con-
trolled, parallel, redundant trans-
mitters.”

Dr. Leo Beranek,

“Anti-comet-tail Plumbicon” tubes President
are the greatest thing since copper wire,” WCVB-TV Boston.
says WCVB-TV Director of

e Ty Engineering Steve de Satnick.
- - “We justdon’t have lag problems any

more, even at low light levels.”

Rock-like stability, operational
economy, and crisp, faithful
pictures are vitally important to
WCVB-TV with its 51 hours of local

'- - programming every week.
You, too, can enjoy the advantages of the Norelco tri- axial
era. For complete details, ask your Philips One Philips Parkway, Montvale,
Broadcast representative, or write. (Or ask Dr. Beranek, New Jersey 07645 » 201/391-1000
or Steve de Satnick!) “Reg. T.M. N.V. Philips of Holland,

/Vore/co

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

For More Details Circle (21) on Reply Card
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The IC

By Walt Jung
BE Solid State Devices Editor

Last month we looked at.a few
IC op amp circuits which are useful
in the processing of electronic
signals. This month we’ll focus on
the generation of signals using IC
op amps-various kinds of oscilla-
tors.

It you're wondering why the pro-
cessing section was done prior to
gencration, you'll see shortly. Ac-
tually, the signal processing func-
tions we've already discussed are an
integral part of the circuits which
are used to generate signals. So,
when you see some of them, they
won't look altogether so new.

Sine Wave Oscillators

There are a great many different
types of sine wave generators which
employ op amps, actually about as
many as there are different kinds of
filters, since the filter fixes the
frequency. In any oscillator you
need a filter and an amplifier. The
filter provides a feedback path at
the resonant frequency, and the
amplifier provides gain to make up
circuit losses and sustain oscilla-

Hif |

¥ A

el
NEeell

= - ——
| = =
1 |
|

| |

tions, and also to provide sufficient
output to drive external loads.

A classic form of sine wave oscil-
lator is the Wien bridge type, which
is shown in Figure 1. RI-Cl and
R2-C2 form the tuning elements of
the Wien network. At the resonant
frequency of the network (fo), the
phase shift through it is zero, and it
supplies positive feedback to the op
amp (+) input. When R1=R2 and
C1=C2, the Wien network shows a

D amp storyparts

loss of 3 to 1, thus the (+) input
will see a signal 1/3 of the output.
As long as the amplifier provides a
gain of 3 or more, oscillations will
be sustained. This is one of the
keys to a stable, low distortion
output. The amplifier gain must be
maintained at the level required for
stable output—otherwise, the oscil-
lations will diminish and die out, or
at the other extreme, grow in am-
plitude until amplifier saturation is

R3 R4
l @ - AAA -
4344 OR 1869 e 500
x b
[ L —OFf,
{20V P-P nominaly
L
R1® ces R?*
\ 1t * R1=R?, C1=C2
‘ 100 K 1600 pF 100 K =R2, Cl-
| Cly, MICA fo-ot
7600 pF1 € % ZnRICI
MICA (as shown, fo =1 kHz)

I

Fig. 1 Wien bridge oscillator yields low distortion sine waves with simplicity.

AAA— |
0.1 uF 471 K ’
R4 K ‘
; OE01= +Vo SAT
s /3
101/748 £y tV2
| = . 1K ‘
3 Dl k
IN754
t21
‘ Rl Rz n? { '
47K 5.6K I
| . Rl
‘ il W = 0.4(}‘
osciflalion periad I
T=2RtCt l
A R2ZIDK
TR |
tas shown f = 100 Hz) |

Fig. 2a Op Amp astable multivibrator is a natural source of

square waves.
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“Ads any op. amp.
Use V+ equal Lo total
supply voltage for
intended operation -
e, V+ =30V for

+ 15V devices

Ql
2N2219A

03
Y mvsae2
for equiv.)

LED
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-
T

Fig. 2b Astable oscillator used as an Op Amp checker.
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+15V
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REQLIK S1
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*{ = output pulse widih

and V+ - 15¥,
L Q7R3 CL

for dicdes D1-D2 as shown,
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1
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Uﬂm SAT
h -Vo SAT
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Fig. 3 Timer circuit has pushbutton triggering, with periods up to minutes.

reached. Both conditions are un-
desirable, so a good Wien bridge
oscillator must use some form of
AGC to stabilize the gain of the
loop.

In Figure 1, L1 provides AGC
action by adjusting the negative
feedback through R3-R4 at the
level necessary for an undistorted
sine wave output. As the output
tends to change in level, L1, being
an incandescent lamp (with the
characteristic non-linear resistance
versus applied voltage property),
adjusts its resistance. As a result,
the “magic” 3 to 1 gain is main-
tained automatically.

You can see why its called a
Wien bridge. The Wien network
and the lamp network are the two
arms of a bridge. When the bridge
is at null, the op amp sees (ideally)
zero voltage input. In practice, you
want the amplifier to have as high
a gain as possible at the oscillation
frequency, this makes its input volt-
age small and keeps the bridge
balanced.

To counter lamp manufacturing
variance, a trim control (R4) is
useful for adjusting the output to a
specified level. As shown, the cir-
cuit generates a 20 V p-p output,
but lower levels can be obtained by
dividing down if necessary.

General purpose op amps like
741’s will work well in this circuit
below a few kHz and when Rl is
100K or less. For full output over
the whole audio range, however, a
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higher slew rate device, the 1556/
1456 (1456 is the commercial part)
is shown here. This will also allow
timing R’s up to a megohm or so,
which lets you keep the size of the
C’s down.

You can use this circuit as a
fixed frequency tone source, just as
shown. In general, R1-R2 and C1-
C2 should be close tolerance, stable
types — for instance film resistors
and mica or plastic dielectric capa-
citors. This will give best stability
with time and temperature.

Want to tune the circuit? Use a
ganged pot for R1-R2 and switch
select C1-C2. The pot sections
should track well for best results.
This circuit is capable of low distor-
tion, on the order of 0.1 percent
when the considerations here are
applied.

Op Amp Astable
Multivibrator

A circuit useful for generating
square waves is the astable multivi-
brator, and an op amp version is
shown in Figure 2a. This circuit
operates by charging and discharg-
ing a timing capacitor (Ct) through
a resistor (Rt). This generates an
exponential timing ramp across Ct.
End points of this ramp are deter-
mined by R1 and R2, which feed
back a portion of the output voli-
age, which is the square wave.

This circuit has some very in-
teresting properties, one of which is
the fact that its oscillation period is
not dependent on the supply volt-
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age—only Rt-Ct and R1-R2! So,
you can feedback from either the
op amp output, or a lower voltage
(such as the back-to-back zener
clamp) without changing the fre-
quency. This will give you a stabi-
lized output (Eo2) as well as the
high level output (EO1). The gener-
al equation for the timing period
involves natural logarithms, but you
can bypass this nuisance if you
make R1 and R2 the ratio shown.
This makes the natural log part of
the equation ‘1", so the period T is
then simply 2 Rt Ct.

Amplifier choice should be one
suitable as a comparator, for this is
just how it functions in the circuit.
It should be uncompensated, (like
the 101/748 types) if you want high
speed and fast square waves. 101’s
or 748’s are good up to about
100kHz, but a high speed type like
the 715 will go even higher.

Good quality component types
for Rt and Ct are important here
also, if you want good frequency
stability. If you go down to low
frequencies, where Ct is 0.1uF or
greater, use a small resistor (R4) in
series with the (-) input of the
amplifier to prevent destructive dis-
charge of Ct. When Rt is large
(100K or more), use a low input
current amp like the 1456 or the
8007, a FET type. An 8007 will
permit Rt to go to 100 megs, (if you
have a 100 meg resistor!) allowing
very long periods with capacitors of
only a uF or so.

You can probably find many uses
for a circuit as basic as the square
wave generator, but a specialized
version you might find useful
around the shop is the op amp
checker of 2b. This is an astable
also, but arranged to operate from
a single supply and with a winking
LED to indicate when the circuit is
oscillating. The astable oscillator is
such a simple and basic circuit, it
makes a good functional tester. In
fact, any op amp which is func-
tional will oscillate when plugged
into this tester, and the S5 Hz
oscillation frequency flashes the
LED to tell you it’s “GO”.

There are no adjustments, other
than to apply power at the rated
voltage for the amplifier you intend
to check. The pin numbers shown
are standard, but you can add
sockets in parallel if you need other
configurations. If you use op amps,

BROADCAST ENGINEERING
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Fig. 4a Op Amp function generator
is a handy source of waveforms. =12 tl+82=71
1. 2oy RECH

vz
{as shown T = 4ms)

Ein Rl
(Triangle
wave) 10K 1%

al Q2

5000 150Q1%

R6S2.2K

* Like pairs are matched

| 15V — B

Fig. 4¢c Triangle to sine wave converter synthesizes low distortion sine waves.

April, 1974
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tl = negative going output period
12 = positive going output period
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'FREQUENCY" Rt ct *iop( MICA Eo.l
L
sw | L
Fig. 4b Variable frequency generator sweeps entire audio range.
+15V
RS‘éIOK R9*Z 10K
R1(®
€ P { EO
SINE WAVE

this little circuit could be a real
time saver for you when you have to
troubleshoot. To be safe, plug in
and remove the op amp with power
oft.

Timer Circuits

A handy circuit to have is a
triggerable timer which generates a
single gate pulse of a specified
length when a trigger is applied.
Figure 3 is an op amp timer which
can be used for long timing
periods, and it has pushbutton trig-
ger capability.

The circuit consists of an RC
timing network Rt Ct, a buffer
amplifier A1, a control flip flop A2,
and a reset switch, Ql. Statically,
(betore tg) A2 rests at a high output
state, where both Eo2 and Eo3 are
at a high level (see waveform dia-
gram). In this state Q1 is saturated
through R7, thus Ct is shorted to
ground through R6-Q1. With Ct
shorted, the voltage follower A1l has
an output Eol which sets at zero
volts (again, see waveform). Since
Eo2 is at +Vz, Eol at OV, and
R1=R2, A2’s (+) input will be at

¥ . Consequently, (due to the
theory of zero input ditferential) a
positive pulse greater than 13-
Volts at A2’s (-) input will trigger
the circuit into its timed state.

The push button and its asso-
ciated network form a bounce free
pulse generator which pulses A2 to
its low output state when S1 is
depressed (tg). Q1 then switches off,
and Ct charges toward V+ through
Rt, forming an output ramp at
Eol. When the ramp reaches +Vz
Volis, the retrigger threshold of A2
is reached (since +Vz and -Vz sum
to zero at A2’s (1) input). A2 then
quickly returns to the high state,
shorting CT and resetting the cit-
cuit to its standby state.

For the values shown, the time
interval (t) is 0.7 Rt Ct. In this
example Rt and Ct allow a max
time of 10 seconds or more. For
longer times, you can increase Ct,
but stick to low leakage types,
where possible. Theoretically you
could increase Rt, but a 5 meg pot
is about as high as they go in
practice. The op amps used are
general purpose, but if you don't
need high speed you could simplify
it by making A1-A2 dual 741 types,
such as a 1558 or 747. You can
interface the output with LED’s,
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relays, or whatever type of load
desired. (See last month’s discus-
sion on comparators for guidelines
for this.)

Function Generators

A highly developed form of op
amp waveform generator is the
function generator, of which a basic
version is shown in Figure 4a. In its
ultimate form, a function generator
can produce just about any type of
waveform imaginable; the basic
square, sawtooth and sine wave-
forms; and also pulse, rectangular
and sawtooth waves. In addition, all
of these may be swept in frequency,
period or amplitude if desired. In
short, the function generator is just
about the most useful single signal
source imaginable, as you can use it
for testing many types of circuits-
audio, video, and even pulsed and/
or logic circuits.

Figure 4a is a basic example of
function generator which illustrates
the principles of operation. You'’ll
note that Al is a comparator with
positive teedback, similar to the one
in the timer circuit. Its output is
similarly clamped by D1 and D2 to
+Vz Volts, and R1=R2. Therefore
the trigger points to set and reset
Al (seen at R2) are simply (+) and
(-) Vz when R1=R2.

A2 is an integrator, a form of
inverting amplifier which integrates
the input, developing a time varying
voltage across the feedback capa-
citor, Ct. For a steady input voltage
to Rt (in this case, Vz), the voltage
across Ct will linearly change at

é% Volts per second, where It is
simply V{ . So for a given polarity
of Vz, Eol will ramp linearly up (or
down) at a rate set by Vz, Rt, and
Ct. When +Vz is applied to Rt,
Eol ramps down (t{) until it
reaches the Al trip point of -Vz.
A1l then quickly reverses states,
applying -Vz to Rt. This causes A2
to begin ramping upward (t2), to-
wards Al’s upper threshold of
+Vz. At +Vz it switches again, be-
ginning a new cycle. The total
period T is the sum of the two half
periods, and is equal to

2
T Eol Rt Ct
Vz
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In the example shown, the diodes
clamp at +7.5 Volts, so the works
out to 4 ms for T, or a 250 cycle
trequency.

To tune this oscillator there are
many things you can do. Most
directly, you can switch Ct and vary
Rt as a rheostat. In fact, Rt can be
varied by a factor of 10, 100 or
even 1000 upward to give wide
range tunability. As previously,
these components should be stable
types. R1 and R2 in conjunction
with D1-D2 set the output ampli-
tude and frequency. These should
be fixed, and have good stability.

For best speed, Al should be
uncompensated and A2 a high
speed type. 741’s are *‘ok” for A2
up to a few kHz. Above this use a
high speed type like a 118/318. In
any case, A2 must be compensated,
but Al need not be.

An example of a high speed,
wide range function generator is the
circuit ot Figure 4b. This circuit
uses different op amp types, and
adds single knob tuning capability
over a 1000/1 range. For high
speed square waves, Al is a 715
type operated with no compensa-
tion, and low capacity transistor
clamping diodes are used for DI-
D2. A2 is a high speed type, but
also has low input current. With
the voltage applied to Rt made a
fraction of +£Vz, this in effect
varies +Vz, and thus the fre-
quency. The circuit tunes over a
range of 20Hz to 20kHz with a
single sweep of RS. R8 is trimmed
tor best waveform symmetry at the
low end.

There are many other variations
possible with function generators.
Among these are frequency and
amplitude modulation, gated capa-
bility, and asymetrical timing which
yields pulse and sawtooth wave-
torms.

Sine Wave Converter

To make any function generator
complete, it should also have the
capability of generating sinewaves.
This is typically done by shaping
the linear triangle wave via a non-
linear network, which yields an
output which follows the sinusoidal
shape. If the shaping network is
designed carefully, this can yield
good sine waves with the excellent
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amplitude stability that the preci-
sion control of the function gener-
ator allows.

Figure 4c is a high quality sine
wave converter which can be used
with either of our function gener-
tors. It has the capability of low
distortion output with relative sim-
plicity.

The circuit uses the non-linear
cutoff characteristics of a differ-
ential pair, driving Q1-Q2 with a
low level triangle wave. When un-
derdriven, Q1-Q2 amplify linearity.
It overdriven, they will limit and
produce square waves. If adjusted
between these points by adjusting
the emitter coupling (R3), the cir-
cuit can convert triangle waves to
quite reasonable sine waves. The
output current of Q1-Q2 (when
properly trimmed) is a sine wave
with THD of 0.5 percent or less.
The output op amp is a differential
to single-ended converter, which
yields a buffered sine wave output
of about 16V p-p, as shown.

There are a number of precision
components which enhance the
overall performance of the circuit.
R8-RI1 form a differential ampli-
fier bridge network (see Part 1)
which rejects power supply noise.
R3 trims the coupling of Q1-Q2,
and 1s adjusted for lowest output
THD. R14 *“adjusts” out the DC
offset of Q1-Q2, whichk also mini-
mizes THD. Q1 and Q2 ideally
should be a matched pair, but any
reasonably well matched devices
will work if R13 and R14 are
retained. To use with other triangle
wave input levels, adjust R1-R2 for
400 mV at QI, the optimum drive
level.

Summary
This time we’'ve looked at a

number of circuits which have a
high likehood of being helpful
around your station. Timers are
useful and sine wave oscillators are
always necessary as test oscillators,
but function generators are even
more useful once you get the hang
of interpreting what they can tell
you. Here’s hoping you’ll get some
use out of this batch of circuits and
I'll see you next month with some
audio circuits using op amps. U
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Electric fiim

pick-up vidicons
put the blaze
in a blazing sunset.

A heart-warming finale in front of the flaming
horizon—or any piece of cinema action on TV—
is only as colorful as your film pick-up vidicons
will allow. So—specify General Electric, and really
make your flames flamboyant! GE vidicons are
designed to meet the system requirements of
each channel, both optically and electrically, to
assure matched signal output for the best possible
color fidelity. An extended faceplate on GE
vidicons minimizes flare, improving picture
sharpness and contrast. And each matched set

of vidicons is tested to very stringent quality
performance specifications on spurious signals,

GENERAL @y ELECTRICG

dynamic tracking, geometry, amplitude
response and uniformity. .
Matched General Electric film pick-up vidicons
are available for film camera models PE 245,
PE 240, PE 24, TK 26, and TK 27, as well as
competitive film cameras. Check into pricing—
and investigate our full line of CCTV cameras a
vidicons—by writing the GE Image and Display
Devices Operation, Room 348, Building 7, Elec-
tronics Park, Syracuse, New York 13201. Qr call
(315) 456-3293. Or, use the reader service card.
For a full line of guality vidicons and CCTV
cameras—G@General Electric.

365-09
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Jamieson

JAMIESON COMPAC Two models
conduct the standard ME-4
process: 16/8mm at 20 FPM,
35/16mm at 15 FPM

STILLNO.IINTV  STILL ONLY $6980

We introduced the Compac color film processor three years ago, and since then
we've shipped more than one a week.

Now the popularity of this and other Jamieson processors is growing so rapidly
that we have moved into a new plant, effectively doubling our manufacturing space.

Why so popular?

Someone you know owns a Compac. Probably a lot of people you know. Why not ask
them about it. That's the best way to get an unbiased appraisal of its performance.

Or ask us. We'll be more than happy to tell you about the Compac and give you
dozens of references. Just call us or return the coupon.

[JPlease send me your brochure and data sheets on the Compac
and other Jamieson processors, along with a list of some users.

Name . Tite

Firm -~ _Phone

Address S
cwy . State________ Zip

Hansienon
atar Bl Procesory

JAMIESON FiLM COMPANY ﬂ

EQUIPMENT DIVISION 6911 Forest Park Road. Dallas, Texas 75235 Phone: {214)350-1283
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If you haven't seriously
considered the new
Setchell Carison triple-six
- monitors, brace yourself...

you're in for a pleasant surprise!

Setchell Carlson Triple-six monochrome
monitors offer outstanding performance and
quality, maximum number of monitoring
points in a minimum area, and an excep-

tionally low price. Most people are noticeably

surprised when they get the full picture,
It's true. At only $575.00 suggested user
net, Setchell Carlson gives you three

attractive, highly compact, uniquely designed,

American-made monitors ideal for desktop,
rackmount, or console-mount applications.
That'’s three screens for cameras, VIR's, line
monitoring, or preview, in only seven inches
of vertical panel space. And yet, because of
effective shielding, there is no interference
between adjacent units.

Each unit offers 100% solid state circuitry, a
horizontal resolution of 600 lines, and the
most advanced SINGLE MODULE circuit
board available.

The unique single module construction
gives you a one-piece, easily removable
chassis which permits rapid, on-the-spot
maintenance for a substantial reduction in
maintenance costs and down-time. All
components are readily accessible for ease of
maintenance and testing.

If you want more pleasant surprises, write
us or ask your S.C. Electronics representative
for the facts, features and modest prices on
the Triple-six and other professional quality
Setchell Carlson monitors.

A SLISIEARY OF AUIICHTROMICS CORPORATICN
530 5th Ave. NV SL Paul, Minn. 55112, (612) 633-3131

@ SC ELECTRONICS, INC.
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CIE will give you a hand!

If you want to be a Broadcast or
Transmitter Engineer, Federal
Law requires you to have an
FCC License. And in TV and
radio today, there is a growing
demand for licensed personnel
as remote control operations
increase. Cleveland Institute of
Electronics will prepare you at
home, in your spare time, for
your FCC exam with this assur-
ance: you pass the exam after
completing a CIE licensing
course within the established
completion time or you're en-
titled to a full tuition refund.

The next big step to the top in
broadcasting is a thorough and
up-to-date knowledge of elec-
tronics technology. CIE offers
the courses you need . . . with
lessons that keep pace with the
rapidly advancing state of the
art: solid state and IC tech-
nology, for example, And with
CIE AUTO-PROGRAMMED®
Lessons, regardless of your
station working hours, you can
study at home, at your conven-
lence. You set your own pace

. establish your own goals.

So, get with it! There’s plenty of room at the top in broadcast-
ing in the Seventies. Mail the coupon to: Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland, Ohic 44114,

New Revised G.l. Bill Benefits:
All CIE courses are approved for full tuition refund under the new

G.l. Bill.

If you served on active duty since January 31, 1955,

check box in coupon for latest information.

r-_--__-cn

Cleveland Institute of Electroni

1=

1776 East 17th Strest, Cleveland, Ohioc 44114

|‘_‘| Please send me your TWO FREE BOOKS:
l 1. “How to Get a Commercial FCC License’

Name

(please print)

Address

2. “Succeed in Electronics” I

City

State Zip I

] Veterans & Servicemen: check here for latest

. Bill information.

Accredlted Member National Home Study Council.

BE-87
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Frank G. Nickl has been appointed head of scanner
development for the Systems Division of National
Semiconductor Corporati n....The appointment of
Harold J. Rainey as a Regional Sales Manager for LPB
Inc. has been announced....Donald W. Slack has been
named national marketing manager and Jack Ames
has been named national sales manager for Cetec
Inc.... The James G. Biddle Co. announces the appoint-
ment of Edward J. Querner as Factory Manager...
Daniel M. Zinn has been appointed a Group Vice
President of Superior Continental Corporation.

Cohu, Inc. has announced that James W. Barnes has
been appointed president and general manager of the
San Diego based corporation’s Electronics Division....
Jerome E. Vielehr, president, Aqua-Chem, Inc., Mil-
waukee, has been elected to the board of directors of
Koss Corp....Wulbur “Bud” Klint has been named
Media Director for Radio Shack’s Chicago, Midwest
and Pittsburg regions, covering a 15-state area....Lynch
Communication Systems Inc. announced that Sherman
B. Weiner has been named Vice President, Engineer-

ing.

CATV

The board of directors of LVO Cable, Inc. elected
Joseph L. Seger its chairman, succeeding Wayne E.
Swearingen, who remains on the board of directors of
LVO Cable....Five new district sales managers have
been named in TelePrompTer’s Cable Television Di-
vision. Harvey L. Johnson, for Danbury, Conn., and
Ventnor, N.J.; Monty J. Montez, El Paso Tex.; Robert
D. Rose, Seattle Wash., and Lewiston, Idaho; Jack
Ugar, San Bernardino, Calif.; and, Duane E. Wangen-
heim, Florence, Ala.

Roger A. Williams has been appointed to controller,
Oak Communications Group....Warner Cable Corp.
has named John Selenko as manager-technical opera-
tions staff....The appointment of Robert C. Bailey as
Vice President has been announced by AEL Communi-
cations Corp. (AELCQC)....UltraCom, a subsidiary of
American Electronic Laboratories, Inc. (AEL) an-
nounced the appointment of Samuel M. Merion to the
new position of Vice President/Operations. UltraCom
is nationally involved in the design, construction,
programming, management and maintenance of com-
munity CATV systems....Swapan Kumar Bose has
joined Network Analysis Corporation, Glen Cove, L. 1.,
as a CATV Systems Engineer.

Swapan Kumar Bose

Bud Klint Roger A. Williams

BROADCAST ENGINEERING
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Specializing in the field of video switching, Vital Industries II d- .

offers the broadcast industry a new electronic approach
controlled video

to match film production techniques with graphics-
s .[ II-
GOOD ENGINEERING IS VITAL

generating capabilities at your fingertips. The VIX-114
systems
VITAL INDUSTRIES, INC.

series production switching systems are human-
MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville, Fla. 32601 « Phone 904/378-1581

VIX-114 -3

engineered for ease of operation of the control panel
without interpolation of functions. Digital electronics
is used throughout for superb linearity, stability and
reliability.

I Digital rotary patterns. Hard, soft or border wipe.
[0 Digital key edging. Border, shadow and outline.

[0 Digital quad split. All directions.
Independent horizontal split.

O Digital switching controls.
O Vari-key. Soft, hard or see-thru key.

12 years of specialization. Designed, manufactured and delivered some of
the world's largest and most complex integrated telecommunication systems.

MORRELL BEAVERS Midwest ROBERT McALL Northeast ERIC KING Southeast ERIC KING WEST COAST
2644 North Seventh St. 34 Autumn Lane 3620 Ridgewood, Rd., N.W, Fox Hill Road 7960 West Beverly Bivd.
Terre Haute, Indiana 47804 Hicksville, N.Y. 11801 Atlanta, Ga. 30327 Lynchburg, Va. 24503 Los Angeles, California 90048
Phone 812/466-3212 Phone 516/735-0055 Phone 404/233-9450 Phone 804/384-7001 Phone 213/653-9438
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Endorsed
Article

Engineer Leon Osbeck
loads a slide into the
TP-7 slide projector,
while the author (r.)
stands by with an ID
slide. Holes driiled in
either end of the plastic
slide mount are for
activation of the 1D
logic.

sing logic with ')

By Bob Zuelsdorf

CE, Wisconsin TV Netwark,
WKOW-TV, Madison, Wis.

A network primary feed station is
constantly under pressure to keep
the proper material coming down
the line. Sometimes it can get too
much on the line. How? By failing
to cut its own 1D off the line during
station breaks.

This was a problem at WKOW-
TV on the Wisconsin TV network
until they took the step into station
1D logic.

A typical station break may con-
sist of national spots, a station
identification (ID) and local spots.
The entire break (including the
preceding and following programs)
is fed from WKOW-TV by micro-
wave. It is then necessary for the
Wisconsin TV Network stations to
air the national spots, cut away
from the microwave feed to origi-
nate their own station identifica-
tions and local spots, and rejoin the
microwave feed for the following
prograni.

Timing must be accurate and
switching crisply done on both ends
of the network to maintain smooth-
ness and to prevent airing improper
material. There are occasions when
everything doesn’t go as anticipated.
To avoid viewer confusion, it is par-
ticularly important to insure that a

42

station ID from the originating
station does not air on one of the
other stations. It was to provide this
insurance that the ID Logic was
designed.

Primary Station ID

The WKOW-TV ID’s are origi-
nated, video-wise, from a slide pro-
jector in telecine. This projector can
be fed to either a color or mono-
chrome camera chain. Outputs
from these cameras gotoa 15x 12
master switcher used for routing
within WKOW-TV and for feeding
the network stations, and to a 20 x
7 studio/production switcher. It is
necessary first to detect an ID slide
and then to determine if it is being
fed through the switchers to a net-
work station. If so, black and no
audio, or another video/audio com-
bination must be substituted for the
ID.

The first problem we had was

detecting the 1D slide. We wanted

to keep the system all electronic for
maximum reliability, so photocell
and proximity detection methods
were investigated. Proximity detec-
tion seemed cumbersome and diffi-
cult to implement, so a method of
photocell detection was devised
which appeared reliable and easy to
integrate into our system.

All 35mm slides normally used

www americanradiohistorv com

for television have an opaque outer
perimeter around the useful picture
area. Our “in-house” slides are the
typical glass mount type. These
consist of the two outer pieces of
glass with the film and an opaque
paper mask being sandwiched be-
tween. It seemed feasible to cut a
notch in the paper at the edge of
the ID slide, leaving a transparent
area for light to pass through for
photocell detection.

The projector used is an RCA
TP-7. With the edge-notched 1D
slide in the gate, there is enough
light from the projection lamp to
adequately illuminate the photocell.
A 0.2 x 0.2 silicon cell will
produce 700 pA short circuit cur-
rent or 0.4V open circuit voltage.
This eliminates the need for auxil-
lary sensing lamps and gives im-
proved reliability. Figures 1 and 2
provide details of the cell mounting
and 1D slide notching.

With the 1D slide identified, it is
necessary to determine whether it is
being fed to one of the network
stations. In a logic system of this
moderate size it is still possible to
look at the switching combinations
and draw the gates in schematic
form as you go. However, this is a
tedious process whereas Boolean
Algebral will provide a more syste-
matic approach. To use this method

BROADCAST ENGINEERING
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Engineer Homer Bellus is shown here switching a
station break. the LINE and XMTR monitors show

A
the WKOW-TV ID being aired, while the ID logic ¥ iAG + 31
has switched black to WAOW and WXOW-TV. E
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Fig. 2 A comparison of
the normal and ID slides.

you must consider all the combi-
nations which will cause an ID to
be aired on one of the network
stations. These are written down in
equation form and the equations
simplified by factoring, if possible,
to yield an optimum system.

Table I lists the possible func-
tions. These have been given letter
designations for usage in the logic
equations. The switching combina-
tions which will send an ID to one
of the network stations are shown
on the Table. For example an ID
will be sent to WAOW-TV if (A)
the left slide is showing, AND (G)
the left slide is an 1D, AND (C) the
TP-7 is fed to F1, AND (M) F1 is
fed to WAOW, OR if we have (A)
AND (G), AND (D) the TP-7 is fed
to F2, AND (N) F2 is fed to
WAOW. Using the standard Boo-
lean symbols of + for OR and a
multiplication indication for AND,
we may write the preceding state-
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ment as follows: AGCM + AGDN.
This can be simplified to: (CM +
DN) AG. It is quite simple to
produce a schematic from the equa-
tion. All you need to do is start
with the small, inner functions and
work to the outer functions.

It may seem as though simplify-
ing the equation did not produce a
more simple configuration. This one
requires four gates with a total of
nine inputs, while the original
equation would require three gates
with ten inputs. The advantage of
simplification becomes apparent as
system complexity increases. It is
cheaper to add one gate early in the
system than to add an extra input
to many gates later in the system.

Proceeding, as in the example,
the logic equations for all possible
combinations may be obtained.

(AG + BH)(CE + DF) L +

(Cl + DK) JL + CM + DN]

for WAOW-TV

www americanradiohistorv com

(AG + BH) (CE + DF) O +
(Cl + DK)JO + CP + DQ]
for WXOW-TV

These equations can be used to
generate the schematic of Figure 3.

RTL IC Logic

RTL Integrated CircuitsZ were
used to perform the logic. These
are available only as NOR gates
(OR function, inverted output), so it
is necessary to perform the AND
function with negative logic. Some
of the inputs were available as
positive voltages, while in other
cases only negative signals were
available.

Two types of logic cards were
used in the ID Logic, a Multiplexer
/Logic Output card (ID-1) and a
Switcher Logic card (ID-2). This
arrangement was used to reduce
intercard data routing and mini-
mize interfacing connection prob-
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TP-7 to Film 1 (F1)
TP-7 to Film 2 (F2)
F1 to Xmtr
F2 to Xmtr

(RE [}

LB

S

o, Show

Left slide is |ID
Right slide is 1D
F1 to SS

SS to Xmtr

F2 to SS

*PGM to WAOW
F1 to WAOW
F2 to WAOW
*PGM to WXOW
F1 to WXOW

F2 to WXOW

*The Master Switcher contains one
re-entry involving the 1D Logic. The
WKOW-TV transmitter output {(Xmtr) is
re-entered as program (PGM) input.
This allows feeding of program to the
network without extra switching if the
transmitter feed is shifted from say,
the Studio Switcher output (8S8) to
another source such as F2 or VT3. The
Master Switcher also permits the feed-
ing of a source, such as ABC Net-
work, directly to a Wisconsin TV Net-
work station. This is desirable when
the network station is not taking any
part of the break being originated at
WKOW-TV,

OO0 O0OZZ X _IOTMUOm>

lems with the peripheral equipment.
Owing to these things the system
block diagram of Figure 4 is not
identical to Figure 3. However, the
differences are not significant and
the system results are identical to
those of the Boolean equations.

Outputs from the silicon photo-
diodes go to 1QI and 1Q2 on the
ID-1 card, (Figure 5). Germanium
transistors are used here as the
0.4V photodiode output would not
be sufficient to turn on a silicon
transistor. With no light striking
the photocell, (no ID slide) the
transistor is turned off, producing a
logical 1 at the collector.

When light strikes the cell (ID
slide present), its output saturates
the transistor and a logical zero is
produced. Inputs from the TP-7
slide projector and TP-15 multi-
plexer to the ID-1 card are either
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-+ 24V or an open circuit. In these
cases voltage dividers are used at
the gate input terminals to keep the
input voltages from exceeding RTL
voltage ratings3 and to provide in-
put grounding when the source is in
the open circuit condition. Gate 1C
is an example of the voltage divider
input.

An inverse situation exists with
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the switcher outputs to the ID-2
cards (Figure 6) where the voltage is
either -24V or zero. Here the volt-
age divider is used with a diode
clamp to maintain the proper volt-
age limits. Gate 2D uses this input
circuitry.

Part 2 continued in May
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Announcing a new concept in audio control consoles . . .

RAMKOQO’S ELECTRONICS
ARE OUT OF THE BOX
OTHER CONSOLES
HAVE GOTTEN
THEMSELVES

SR
Ok gorart W

P ©
o, \
Mepere consO

Oy, SRR
TrngLs or Q¥

PUT YOUR AUDIO CONTROLS WHERE YOU NEED THEM-—ANYWHERE IN THE STUDIO:

Keep the electronics out of the way, where they can be easily serviced.

Ramko’s new concept allows separation of console
controls from the audio circuit for unrivalled console
versatility. You don’t have to be compromised by the
console cabinet. You can order Ramko Series 35
Audio Controllers for cabinet, rack or custom appli-
cations; for automated or manual mixing; with rot-
ary, slide or pushbutton mixers; or your choice of
control location. You can save space, expand easily,
and service the electronics in a jiffy.

Features of the Series 35 Audio Controller include 8
channels (expandable up to 24); mono, dual mono,
stereo, dual stereo or a combination of these; quad-

rasonic capability; fail-safe internal power supply;
plug-in interchangeable cards; and highly reliable
mixing pots or attenuators. Of course, performance is
the best: 0.1% or less distortion; 128dBm equivalent
noise; 25W power consumption; low crosstalk; bal-
anced bridging/matching inputs; and response within
% dB, 20Hz to 20kHz.

Before you get boxed-in, check out Ramko’s Series
35 Audio Controller. Our two-year warranty guaran-
tees you get exactly what you want. Qur surprisingly
low, low prices will let you order what you really
need.

RAMKO RESEARCH

PROFESSIONAL AUDIO PRODUCTS

3516-B La Grande Blvd., P.O. Box 6031, Sacramento, CA 95860 (916) 392-2100
974 For More Details Circle (26) on Reply Card
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Lighting Control

A unique and ecouomical high ca-
pacity memory control system for
theatrical and television lighting, now
makes it possible to store 128 com-
plete cues or presets for up to 96
dimmer units. Called Mini-Q/11, the
new system was developed by and is
available from Strand Century Inc.

At no additional cost, it offers a
substantial advance over the 100-
preset maximum ecapacity of similar
equipment.

Mini-Q/11 is completely modular in
concept to ensure maximum produc-
tion control. Its plug-in component
design also gives Mini-Q/11 the widest
latitude in meeting greatly varying
requirements. Modules can be added
to, substituted or removed from the
system without affecting its overall
operation.

Mini-Q/11 is also totally self-con-
tained. Each module, with its mounted

electronic components, potentiometers,
switches and other devices, plugs di-
rectly into a master console. Since the
components are all housed within this
master console, the need for a sepa-
rate equipment rack is eliminated,
further simplifying the new system.

For More Details Circle (60) on Reply Card

Audio
Recorder/Reproducer

Ampex Corporation introduced the
AG-440C Series professional audio
recorder/reproducer for recording
studios, radio stations and profession-
al recording uses in education, indus-
try and government.

Charles A. Steinberg, Ampex vice
president - general manager of the
audio-video systems division, said the
new AG-440C Series incorporates
significant performance improvements
and conveniences for the sophisticated
user.

S

Wherever the cable
 must go— from Super
Bowl sidelines to con-
vention hall podium —
Hannay reels help you
handie it faster, easier
and with greater

i 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

®Scully

FLUTTER BAR
RECONDITIONLNG

“The design of the 440C stems from
the proven AG-440 and 440B Series,”
Steinberg said. “The 440C has more
than two decades of audio technology
and development behind it and the
reputation of reliability of more than
26,000 units placed in service since
the introduction of the Models 350
and 351 by Ampex in 1953.”

Improvements in the 440C manual
controls, tape guidance, electronics,
signal-to-noise ratio, tape editing and
serviceability make the new Series
the finest on the market today, Stein-
berg said.

The 440C transport eliminates the
problem of switching from fast for-
ward-rewind to play by adding motion
sensing. Edit control now releases
transport brakes eliminating handling
of the tension arm. Sapphire guides
and a flutter idler reduce skew, there-
by improving tracking.

For More Details Circle (61) on Reply Card

Portable
Digital Counter
An economical precision, direct-
reading digital counter developed for
the communication and microwave in-
(More...)

STEREO

AMPEX

NON-POPPING GATE
SPRING MODIFICATION

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

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

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.

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

36 HOUR SERVICE — LOANERS AVAILABLE

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

MAGNETICS, INC.ff

MINNEAPOLIS, MINN 55420

JMINVEAPOLS

8125 PLEASANT AVE SO

(612) 884-7333

- CLIFEORD B, HANNAY & SONM, INC.,
Ha WESTERLO, NEW YORK 12183
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Versatile Stackable Microwave

for VideoTransmission
inthe 1213 GHz Bands

One of the Farinon Heterodyne
and Remodulating:Baseband Systems
with Unique PowerDoubling Protection

Farinon’s $512000 Solid-State Microwave for signal
importation and intercity relay in the 12-13 GHz CARS
allocations is a solid, conservatively-designed system.

It is easily expanded in the field by adding transmitters and
receivers without affecting working channels. A 12.5 MHz
close~-channel spacing option is available.

Terminals may be configured for non-protected or pro-
tected one-way or duplex transmission. Farinon’s patented
On-Line Protection, combining the output of two phase-
locked transmitters, provides doubled power output while
in the standby mode. It protects transmission without
interruption in case of signal loss on one transmitter.
$512000 also may be equipped for monitored hot standby
or diversity protection.

Supporting equipment includes a variety of waveguide
apparatus for indoor or outdoor power splitting, clamper
and distribution amplifiers and subsystems providing up to

four sub-carriers for program audio, FM stereo, weather,
data or order-wire channels above the composite video.
Farinon all-solid-state microwave systems and related
equipment are in use throughout the United States,

and in 60 other countries.

Ask us about a solution to your specific

transmission problem.

Farinon Electric, 1691 Bayport Avenue
San Carlos, California 94070

(415) 593-8491

Farinon Miltech and Farinon Electric DISC
166 San Lazaro Avenue

Sunnyvale, California 94086

(408) 732-3921

Farinon Electric of Canada, Ltd.

657 Orly Avenue, Dorval, 760, P.Q.

(514} 636-0974

Farmnon
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‘BThe finest, most beautiful

line of studio and location
lighting equipment, proven
and preferred all over the
world, is available here

| only from Strand Century.

The pioneers and leading
iproducers of advanced
lighting equipment,

Strand Century can supply
every need—professionally
and efficiently.

Barricuda poles

Grips

Color media in a vast range
And, the most versatile
and effective cyclorama
lighting available

ISTRAND /)
CENTURY INC.

A COMPANY WITHIN THE RANK ORGANISATION
20 Bushes Lane
Elmwood Park, N.J. 07407
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(Continued from page 46)

dustry. The 200 MHz counter is avail-
able with plug-ins for individual Com-
munication Band Coverage or a phase-
locked oscillator for broadband cover-
age from 0 to 15 GHz in a single unit.

This unit is offered by Power-
Waves, Inc., and satisfies the future
FCC frequency requirements. The
unit has a 6-digital solid state LED
display with decimal point. The ac-
curacy of the unit is + 2 parts in 106
from 0° to 50°C. The main frame can
operate from A.C. or D.C. with the
optional Battery Pack. The unit is
very small in size and weight and is
extremely rugged because of the
large scale integration.
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1,000 Watt Linear
TV Amplifier

Acrodyne Industries, Inc. has an-
nounced the introduction of its A-
140U 1 kW single-tube amplifier. The
unit is intended for TV transmitter
and translator applications and ex-
ceeds FCC requirements. Out of band
spurious specifications are inherently
satisfied by using a new RCA tube
and cavity design without need of an
output filter.

An important standard feature,
unique to the industry, made part of
the A-140U is a “Fault Detection
Center.” This feature assists the oper-
ator to immediately localize and recti-
fy any substandard operation con-
dition which might oceur.

The Acrodyne exclusive “Fault De-
tection Center” is a logic circuit which
in case of an overload condition as an
example, recycles the amplifier 5
times in an effort to keep the unit on
the air. When such recycles occur, the
location of the fault is permanently
displayed on the *Fault Detection
Center” until the condition is rectified
and the memory erased.
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Dual Channel
Audio Amplifier

Just completed for the NAB con-
vention, RUSSCO ELECTRONICS in-
troduced their new Monitor Master
260 dual-channel broadcast audio
amplifier.

The MONITOR/MASTER 260 was
designed as an all-purpose amplifier,
requiring little service and depend-
able performance. Here's some of the
features: All solid-state construction;
60 Watts RMS each channel; differ-
ential input; balanced or unbalanced
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inputs without transformers; .25%
harmonic distortion 20 to 20,000 Hz at
60 Watts; plus or minus Yz of 1 dB 20
to 20,000 Hz at 60 Watts.

The 260 is a perfect companion to
the New STUDIO/MASTER 5055
stereo audio-mixer (the 505 monaural
has a built-in amp) and matches in
looks with an annodized maroon
finish. The 260 rack mounts conveni-
ently in a 32" by 19” space.
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Audio Level Optimizer

Inovonics’ Model 220 Audio Level
Optimizer provides a substantial in-
crease in average program level with-
out “pumping” or “swishing” noise
during pauses in the program.

The Model 220 is an automatic gain
control device for AM, FM, and TV
broadcasting. It features selectable
peak limiting and average com-
pression functions.

A unique gating circuit inhibits
compression release in the absence of
an input signal. This feature permits
a high degree of compression without
the usual upsurge of background
noise experienced with conventional
limiters.

For dealing with extended program
interruptions, the user may elect to
have the Model 220 hold gain indefi-
nitely at the previously compressed
value, hold gain for 10 seconds and
release, or hold gain for 10 seconds
and fade. Resumption of program re-
stores normal operation.
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Puise Delay Unit

Television Equipment Associates
now offers a small metal box with
BNC Connectors for the delay of
pulse signals. Inside, two modules are
tapped by the user for delays of 5 to
155 ns; 160- to 1655 ns; and 1660 to
3156 ns, in increments of 5 ns.

A second range of between 180 to
1500 ns; 1600 to 3000 ns; and 3100 to
4500 ns, with increments of 100 ns is
also available. Prices begin at $40.
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Audio Control Center

Cetec, Inc., has announced the in-
troduction of a new audio control
center in their Langevin product line.
The Series 10 is designed specifically
for radio and TV broadcasters and in-
corporates a wide range of flexibilities
with greatly simplified operational
functions. Modern-day styling and
economical pricing are also high-
lighted features of this new console.

Highlighted features include built-in

BROADCAST ENGINEERING
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stop-start switches for auxiliary sound
sources, digital clock, panel mounted
on-the-air light, contacts for remote
microphone switching, cue speaker,
fail safe auto-switched dual power
supply and dual 10 Watt monitor
amplifier.
For More Details Circle (67) on Reply Card

Economical
Weather Station

The high cost of weather instru-
ments has long kept many stations
and communications facilities from
seriously considering such a purchase.
The Heath company is now offering a
four-instrument package "“weather
station”, the IDA-1290.

Suspecting that this system might
be an economical means of obtaining
reasonably accurate weather read-
ings, BE built the IDA-1290. Sur-
prisingly, it went together in a matter
of hours.

The “station” consists of (1) a baro-

FREE CATALOG Errm

HARD-TO-FIND PRECISION TOOLS | TR

Lists more than 1700 items——pliers,

tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
| and cases. Also includes four pages of
useful "Tool Tips" to aid in tosl selection.

TENSEN TOOLS [
4117 N. 443h Street, Phoenix, Ariz. 85018 =
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meler, (2) wind direction indicator, (3)
wind specd indicator, and (4} indoor-
outdoor temperature indicator.

The wind speed indicator is switch
controlled to indicate on a calibrated
scale of 0 to 30 mph and 0 to 90 mph.
The temperature indicator also is
switch conirolled to read indoor and
outdoor temperatures.

Circuitry is solid state and easy to
[ollow. Instruments are easy to read
and casy to install. And our tests
over a three month period show that
the ‘“station” gave good, consistent
results in all types of weather, once
all calibrations were accurately done.

If this instruments is used within a
high RF field, we recommend that a
1 ufd capacitor be inserted between
the temperature meter case and the
circuit board ground.
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Video Delay Trimmer

TV Engineers often need to make
minor video delay adjustment, some-
times because the delay properties of
coax cable change with temperature.
Matthey's new Rubber Coax—the
video delay trimmer UN3/9—provides
an infinitely variable delay of 3-9 ns.
by screw adjustment.
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SPORTS COMMENTATOR

HEADSET
Eliminates "“Qff-Mike’’ Problems

Network engineers and producers
tested the T.E.A. Annunciator
headset against all brands before
selecting it for national sports
play-by-play.

Outstanding features are:

e a2 dynamic, balanced boom
mike (frequency: 50-15000
Hz)

e independently wired ‘phones

with ventilated cushions or
standard cushions

e light-weight, comfort, and
practically unbreakable.
Price: .......... $75.00
Call:

Television Equipment Associates

BILL PEGLER 516 628-8068
Box 1391+ BAYVILLE, N. Y. 11709
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“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... it doesn’t D.mﬂﬂm [:ORPURATIUN

define you. Your choices are ex-

panded, not restricted, without
5440 McConnell Avenue
Los Angeles, Calif. 90066

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 you need
you’ll get uncommon quality and reliability. But this time
you can afford it.

Series 70 recorder/reproduc-
ers. When you've got more

paying a performance penalty. talent than money.

For More Details Circle (53) on Reply Card
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To hear...
perchance
fo speak...

Ay there's the rub. Or at least it
used to be.

For now Beyer has come up
with a headphone/microphone
combination that's been

designed never to rub you the
wrong way.

Created to meet the stringent
requirements of the broadcast
industry, the Beyer DT 109 com-
bines a hypercardioid micro-
phone with wide, flat frequency
response and a two channel
high quality headphone that
offers the kind of performance
that has made Beyer the over-
whelming choice of profes-
sionals the wond over.

Together they provide excel-
lent isolation from ambient
noise, superb intelligibiiity, unfet-
tered, hands-free operation and
unexampled comiort.

Equally at home in the studio
or the field, the DT 109 is built
to withstand the rigors of hard,
constant use And in the unlikely
event any part is broken or
wears out, its modular con-
struction permits on-the-spot
replacement.

As for the price, it won't rub
you the wrong way either. The
Beyer DT 109 only $78.50

Another innovation
from Beyer Dynamic,
the microphone people

Revox Corporation
155 Michael Drive
Syosset, N.Y. 11791
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oD Station

Okay, Let’s Hear About It!

All exchange tips and ideas used
in this column are paid for upon
acceptance at the highest rates in
the industry. We invite your com-
ments and ideas, and we invite you
to send in pictures of your station
for use here.

This is a crossroads section of the
magazine where engineers and
managers can talk Station to Sta-
tion. You have a problem or a help-

ful idea? Let us help you spread the
word. Send your correspondence to:
Ron Merrell, Editor, Broadcast
Engineering, 1014 Wyandotte,
Kansas City, Mo. 64105. And don’t
worry about being a draftsman, we
have an art department that will
make your penciled drawing look
professional. If there’s something
great happening at your station,
let’s hear about it!

On Installing
ACX PA Tubes

A common problem in using the
4CX-P.A. tubes is seating the tube
in the socket without breaking any
finger stock. I solved the problem
by first applying a light spray of
tape/head cleaner on the plate
finger stock and the plate blocking
capacitor. This light coating re-
duces the friction momentarily, so
the 4CX tube can be seated proper-
ly without any finger stock damage.

John L. McCarthy, Jr.
Engineering Mgr.
KFOG

San Francisco, Cal.

Squeaking Tape?
Don’t Just Deal
With Symptoms

[ read with interest your column
on tape squeal that appeared in the
February issue. However, the so-
lutions offered only deal with the
symptoms of the problem and not
the problem itself. It is true that
cleanliness of the heads and guides
is necessary but we have to look to
the tape itself as the source of the
problem.

Many of today’s tape suppliers
use rosin in the manufacture of
their tapes, particularly their low
noise tapes, that is not completely
cleaned from the tape prior to
packaging. It is this rosin remain-
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ing on the tape and not the oxide

itself that is responsible for the

squeal. An effective solution is to

clean the tape prior to its initial

use. The simplest way to do this is

rewind the tape while sandwiching

it between two cotton balls moist-

ened with alcohol. I have found this

method quite effective in eliminat-
(ng squeal.

Tom Hayes

Audio Division

Moose Scenic Studios

Theatre Consultants

Teaneck, N.J.

Cleaning Up The

Stereo Phasing

We agree with John Garabedian
(Letters to the Editor, March 1974)
about the need to clean up the
phasing of stereo signals when using
reel-to-reel or cartridge tape record-
ers, To answer this need we intro-
duced the STE-100 Stereo Phase
Enhancer at last year’s NAB.

The STE-100 corrects phase er-
rors by sensing the mono sum
material on the stereo signal. If
there is an error the STE-100 elec-
tronically retards the phase of the
channel that is leading in phase,
The operation of the STE-100 is
continuous and dynamic phase
shifts, that would cause a swishing
sound in the mono sum signal, are
corrected. Channel separation is not
atfected.

BEROADCAST ENGINEERING
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We developed the STE-100 after
concluding that many of the causes
of phase errors were out of the
control of the tape recorder manu-
facturers. Some of the mechanical
factors that can contribute to phase
errors are gap scatter in the tape
heads, variatton in wear patterns of
the tape heads, variation in tape
thickness and width; and in cart-
ridge recorders, the variation be-
tween individual cartridges.

Some of these causes may seem
small or insignificant, but it must
be remembered that the amount of
mechanical dimentional change to
cause a 180 degree phase change at
10 KHz is very small.

Garron Electronics
Ronald S. DeBry
President

Help Needed

I am a recipient of a hand me
down copy of your magazine each
month, and | enjoy the articles.

[ read almost every week about
some sort of educational radio or
television station operated by the
local school system, and there are
several of us interested in trying to
start an educational FM station at
our local school.

Could anyone give us some infor-
mation on how one runs or how we
may be able to get one started?

Robert D. Sassaman
331 Cathedral Drive
Canal Fulton, Ohio

Looking Inside

We have two Ampex 440's and
six Ampex 351's all vertically
mounted. The 440’s are both less
than four years old, but the 351’s
are about twelve years old. In all
cases of screech the 331's were to
blame and not the tape.

By listening I traced the noise to
the reel idler assembly located just
below the supply reel. 1 removed
the flywheel from the back and
pulled the idler shaft out. The shaft
was either corroded or dirty, so I
carefully polished it with crocus
cloth. After I put the assembly
back together the screech was gone.

Ralph L. Beli
WIKY-AM-FM

Canon

Ca.x,cm IOX mizlgﬁoﬁsu;

1Va-Inch Piumbucon Color Camera Zoom

| P 10X20

20mm to 200mm; f/2.2
& 10X Zoom Range '
. High *‘E*fficiency Coati"ﬂgs-
° Smail Slze
e Lightweight -
e Ifast Change Hange Extenders
“Macro Focus” Operation
e Includes Range Extenders &
Shlppmg Case

CANON ULS.A., INC., 10NEVADA DRIVE, LAKE SUCCESS, NX 1o
BROADCAST OPTICS (516) 4886700
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Send only
‘the best.

The FM Volumax by CBS. Laboratonea is the very best way to lnsure- i
bright, crisp sounds! Allowing maximum signal strength, it prevents
overmodulation without distortion, and has gentle control action.
Unconditionally guaranteed to outperform all other related devices,

the FM Volumax is the ultimate in automatic peak control. Avallab?e' :
in monaural-or stereo. From CBS Laboratories, of course. -

- CBS LAIORATORIES

A Diwvision of Columbia Broadcasting System, Inc.
227 High Ridge Road ‘itamfnrd (_rmnec“u-;uzﬂbgf):
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SPACE SAVING ENGINEERS

Flexible storage for all your
film needs: Video Tape, Spots,
Cartoons, Feature Films, RCA
Cartridges, Ampex Cassettes
and IVC

Car_ “ l‘lll LT
tridges. ' an_BRlN

i Buany
1 T ]

! Illiiif;ﬂll n

Set-up Trucks available
{llustrated catalog upon request

STOREEL.

4993 NEW PEACHTREE ROAD,
ATLANTA, GA. 30341
404-458-3280
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" TProtection

AGAINST

LIGHTNING/TRANSIENTS/SURGES

u protects IC’s, tran-
sistors, all semi-con-
ductors.

= protects telephone,
signal and data lines

] i|_1putAC line protec-
tion
Here's pasitive low-cost protec-
tion against equipment failure
from high voltage transients.

Full line of protection modules
for every hi-low voltage/current
requirement involving AC, DC,
pulse or signal applications.

For specs, applications data and
prices, send for Catalog 173.

Write or call Mike Coyle for
applications assistance.

279 Skidmore Road, Deer Park, N.Y. 11729
Telephone: (516) 586-512%

MG Heetronics
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NAEB Board To
Full Strength

The National Association of Edu-
cational Broadcasters (NAEB) has
brought its 15-member Board to
full strength with the addition of
six new members. Heading the list
is H. Rex Lee, a former FCC
Commissioner.

The new group includes: Warren
Cannon, senior VP of McKinsey &
Co.; Frankie Freeman, attorney, St.
Louis; John Gregory, manager,
KPCS-FM, Pasadena, Calif.; War-
ren Park, program director, Mary-
land Center for Public Broadcast-
ing.

Southern Cable

Convention Set

The Southern Cable Television
Association has just announced that
their annual convention will be held
at Walt Disney World, in Florida,
September 7-9.

Cable Operators and equipment
manufacturers interested in attend-

Card
The and / or
Back
Of

This

e Longlife

Issue
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ing should contact John P. Weeks,
383 Pine Forest Drive, Lawrence,
Georgia 30245 (Phone (404) 963-
7870). At present, the convention
can house 70 equipment exhibits.

Plastic Reels

FOR MAG TAPE
Shipped from Inventory

Mfrs. of Amerline reels

Polyline Corp. 312/298-5300
1241 Rand Rd. Des Plaines, !ll. 60016
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angeénieux service corparation of california

FACTORY SERVICE
CENTERS

REPRIRS » PARTS
ACCESSORIES

angénieux corporation of america

440 MERRICK RD.. OCEANSIDE. N.Y. 11572 » th16) 678 3520
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FREE ALARM CATA

Full line of professional burglar
and fire alarm systems and sup-
plies. 80 pages, 400 items. Off-
the shelf delivery, quantity
prices.

K mountain west alarm o
WF 4215 n. 16th si., phoenix, az. 85 6

e Quiek deliveries
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For
Better Remotle
Results- cﬂmml
Rotary
Use -
Switches
Reader Precision
Lines for all
Service system applications

e Nine basic models
with infinite variations
e Printed circuit and
special designs
e High quality
'n and reliability { 3
e Positive detent action {8l

momentary-contact A

Varied Range of
contact arrangements

e Low and constant resistance
e Fixed or adjustable stop

ec
abs

BERGEN & EDSALL BLVD, PALISADES PARK, NJ. 07650

TEL. 201 —944-2221
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Fieid Engineering

345 Colorado Bivd.
Phone: (Area Code 303) 333-5562
DENVER, COLORADO 80206
Member AFCCE

RALPH E. EVANS ASSOCIATES

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

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

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

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

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

(415) 326-6103/967-1263

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

Applied Video Electronics, Inc.

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

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

ROSNER TELEVISION
SYSTEMS

CONSULTING & ENGINEERING

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

SESCO, Inc.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

April, 1974

BUASSIFED

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

Each initial or abbreviation counts a full word.
Upper case words, 30c cach.
Minimum eclassificd charge. $2.00.

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

Classilied colummns are not open o advertising of
any produets regularly produced by manufacturers
unless used and no longer owned by the
manutacturer or a distributor.

WANTED

WANTED: All surplus broadcast cquipment
especially clean AM. & F.M. transmitters,
contractors, capacitors. Surpluss Equipment Sales,
2 Thornclhifte Pk. Dr. Unit 28 Toronto 17, Ont;
Canada. 1-731f

TUBES WANTED—AI! types-CeCo 2115 Avenue
X, Brooklyn, N.Y. 11235, 212-646-6300-Anytime.
7-73-12X

WANTED—Rust 108-C remote control system
mostly for parts. Prefer operable. WDBQ Radio,
Box 1280, Dubuque, lowa 52001 3-74-2t

WANTED: January, February, Mareh 1963 —
November 1962 — January, February, June, De-
cember 1960 — All issues of 1959 of Broadcast
Engineering. Jack Klenik, 270 Glenwood Drive,
Ambridge. Penna. 15003. 4.74-1t

WANTED: 1KW AM BROADCAST TRANS-
MITTER, used in good condition. Call with
particulars; Dick Lucas, WMBR, Jacksonville,
Florida (904) 786-1131. 4-74-1t

LOW POWER channel 13 xmtr, low budget, send
information ¢/o Steven L. Rhyner KIFW-TV Box
299 Sitka, Alaska 99835 or call 907-747-3244,

4-74-1t

EQUIPMENT FOR SALE

MOTORS FOR SPOTMASTERS
NEW  Pups  hysteresis  synchronous motor HSZ
20.50-4-470D  as used in series 400 and 500
machines. Price $39.00 cach prepaid, while they
last. 90 day warranty. Terms check with order
onlv. no COD's. Not recommended for Tapecaster
serigs 600 or 700,
TAPECASTER TCM. INC.. Box 662,
Rockville, Maryland 20851

1-72-TF

ONE STOP tor all your professional audio
requirements. Bottom  line oriented. F. T. C.
Brewer Company. P.O. Bax 8057, Pensacola,
Florida 12508, 7-71-4f

HELIAX-STYROFLEX. Large stock—bargain
prices—tested and certified. Write tor price and
stock lists. Sierra Western Eleetrie, Box 23872,
Qukland. Calit. 94623. Telephone (415) 832-3527,
1-73-tf

SURPLUS MICA AND VACUUM TKRANSMIT-
TING CAPACITORS. Large stock; immediate

delivery. Price lists on request. SURCOM
ASSOCIATES, 1147 Venice Blvd., Los Angeles,
Ca, 90015 (213) 382-698s. 5-73-12t

NATIONAL TAPE CARTRIDGE SERVICE
SPECIAL Pressure Sensitive Labels. Fits All Car-
tridges. Comes in 5 Colors. Write for FREE
Sample. MASTERTONE COMPANY, 1105 Maple
West Des Moines, Towa 50265 515-274-2551 B-73-tf
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EQUIPMENT FOR SALE CONT.

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

“PARTS — for SPOTMASTER cartridge units. IN
STOCK — IMMEDIATE DELIVERY, overnight
to PA, NY, & NJ. COMMUNICATION MEDIAS,
Box 54, Allentown. PA 18105 (215)-437-0607 or
437-9447. 10-73-12¢

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint, heads, tlywheel, pressure roller, belts, ete.
Spotlessly elean and thoroughly tested. 30 day
moncy-back guarantce, 90 day warranty. Also
contact us for discounts on new equipment and
accessories. AUTODYNE, Box 1004, Rockville,
Maryland 20850. (301/762-7626). 7-72-t&

MOTOROLA MICROWAVE Freq. 7.1-8.4 GHz.
Broadband for color TV Xmission. Xmitter freq.
deviation £3 MHyz at 60 Hz-5 MHz. Revr video
response 0.5db Irom 50 Hz to S MHz. Xmitr Bay
$750 ca.. Revr Bay $750 ca. Radio Research
Instrument Co., Inc. 3 Quincy St., Norwalk, Conn.
06850, Tel. 203-853-2600. 1-74-tf

EQUIPMENT FOR SALE: RCA BTR-20C remote
control system complete. Uses two DC pair. System
includes transmitter and recetver units, six DC
amplifiers, remote meter panel. No interface de-
vices. We rescerve the right to reject all offers.
Contact: Paul Baumgartner, C.E.. WCMU-TV,
Central Michigan University, Mt. Pleasant, Mich.
48859 4-74-1¢

RAZOR BLADES, Single Edge, Tape Editing,
$17/M, 25884 Highland, Cleveland, Ohio 44143.

4.74-9¢
G. E. BT1A 250 watt fm transmitter with 3 kw
amplifier. Needs 10 watt exciter. $200.00 Contact
Peter Russell, Brunswick High School, Spring St.,
Brunswick, Maine 04011, 4-74-1t

CUSTOM ANTENNAS—Remote Pickup, SCA
Background music, Telemetry, Off-Air Monitor,
FEducation FM. Specialists in custom design,
packaging and mctal fabrication for the broadeast
industry. Ardee Engincers, Box 297, Leominster,
Mass. 4-74-1t

HAVE NUMERQUS GOOD COMPONENTS
available for G. R. models 1931-A and 1931-B
maodulation monitors. inquire. Eidson Electronic
Co., Temple, Texas. 4-74-1t

FOR SALE: Moselcy 450 remote pick-up link
RCVR and X-Mitter - Excellent condition. Scala-
PR450 antenna still in original crate. McMartin
TBM-3500, McMartin TBM-3000, McMartin
TBM-2500. Contact: Bob Ripley, Chief Engineer
KTYD-AM & FM, 1216 State Street Santa Bar-
bara, Calif. 83101. 4-74-1t

UNUSED: Surpius 4X150A tubes $10¢ pair +
shipping. Samkofsky. 4803 Brenda Drive, Orlando,
Florida 32806. 4-74-1t

FFOR SALE: 4 MaCarta 500 cart players with 150
HZ sensor...3175.00 each or all four for $600.00.
Sono-Mag 10A cart player with 150 HZ sensor...
$275.00. Sono-Mag 90A Record/playback with 150
HZ gencrator and sensor...$400.00. KBRO, P.O.
Box 149%). Bremerton. Washington 98310.....206-
377-3995

“LIKE NEW NEMS CLARK FIELD INTENSITY
METER. TYPE 120E $900. CONTACT KAAP
RADIO, 805 647-1400". 4-74-1t

CLASSIFIEDS CONTINUED
ON NEXT PAGE...
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SERVICES

TRAINING (CONT.)

BROADCAST CRYSTALS: Frequency change, re-
pair or replacement of oven types; also new
vacuum types. A wise engineer keeps a dependable
spare erystal handy; if you don’t have one contact
us. Repair and recalibration service for AM and
FM frequency monttors. 30 years in business!
Eidson Electronic Co., Box 96, Temple, Texas
76501. Pho. 817-773-3901. 1-74-tf

TOWER MAINTENANCE: crection, painting,
maintenance and strobe lighting. Anywhere castern
USA. Triangle Towers & Antennas. P.O. Box 705
Louisburg, N.C. 27549 919-496-2934 2-74-4¢

FREQUENCY MEASURING SERVICE —
WE’'RE #2 — MONITOR REPAIRS — MOBILE
UNIT — covers Northern 2/3 T, Eastern lowa,
Eastern Minn., Southern 2/3 Wis., Western Mich.,
and Western Ind., monthly. Radio Aids., 528
Ravine Ave. Lake Bluftf, Illinois 60044, (312)
234-0953. 2-74-tt

HELP WANTED

MOVE UP from your present job in broadeast
engineering. We handle all engincering jobs and
openings coast to coast. Send full resume confi-
dentiatly now. The AMPS Agency, 6331 Hollywood
Blvd.. Suite 623, Los Angeles, Calif. 90028, Tel:
(213) 462-7301. 8-73-tf

A LARGE MIDWESTERN communications com-
pany requires an expericnced Video Engineer to
manage Scrvice, Installation and Systems Engi-
neering Departments. Excellent salary and fringe
benelits. Write to: Box 300, Broadcast Engineer-
ing. 1014 Wyandotte St., Kansas City, Mo. 64105

4-74-1t

RADIO-TV ENGINEER 1 - High school diploma
and two years of experience in the operation and
maintenanee of a variety of radio and (clevision
cquipment. 1st Class FCC lieense preferred but not
required. Salary range $7.600 - $10,315. Intercsted
persons should contact the University of South
Florida, Personnel serviees, Tampa, Florida 33620.
The University of South Florida is an affirmative
action equal opportunity employer. 4-74-1¢

CHIEF ENGINEER: Exccllent opportunity for
Chiel Engincer in Midsouth. Require knowledge of
directional AM, UHF transmitters, and RCA
studio equipment. Must be experienced in supervi-
sion, maintenance, and annual proofs. Very good
salary with cxccllent equipment and working
conditions. Send resumes, references, and salary
requirements to: Box 299, Broadcast Engineering,
1014 Wyandotte St., Kansas City, Mo. 64105.

4-74-1t

CHIEF ENGINEER for Am/audiomated FM. No
combo man. Send complete resume, personal and
business references, and salary requirements to:
KFOR Radio, P.O. Box 80209, Lincoln, Nebraska
68501 4-74-1t

TV MAINTENANCE ENGINEERS with four
years current TV broadcast experience. Must be
capable of training local personnel. Thorough
maintenanee background with system design and
installation experience desired. Two year contract
with relocation, housing, and medical services
furnished. Send resume to: Chief Engineer KVZK-
TV. Pago Pago, American Samoa 96799,  4-74-3t

TRAINING

PASS FCC first and second class exams with new
21 lesson, 450-page course. Starts  with  basic
clectricity. Over 600 FCC-type, multiple-choiec
questions and sample exams included. No previous
technical knowledge required. Commercial Radio
Operator Theory Course. #15-01. Only $5.95.
Ameco Publishing, 314G Hitlside Ave., Williston
Park, N.Y. 11596. B-72-4f

54

FIRST PHONL through tdape icconded iessons an
home plus one week personal instruction in
Washington. DC. Atlanta. Boston, Detroit, New
Orleans, Minncapolis. Seattle, Denver, Portland,
Los Angetes. Proven results. Our 17th year
teaching FCC license courses. Bob Johnson Radio
License Preparation, 060D Duncan, Manhattan
Beach, Calif. 80266, Phone 213-379-4461.  1-69-tf

FCC RADIO TELEPHONE OPERATORS
LICENSE in six weeks. Classes {day & evening) in
Atlanta, Dallas, Denver, Ft. Worth, Hartford,
Houston, Memphis, Nashville, New Orleans,
Oklahema City, and San Antonio. For information
contact Elkins Institute, 2727 Inwood Road,
Dallas, Texas 75235. 214-357-4001. 5-73-tf

PASS FCC EXAMS with Amcco books. Each book
contiting. FCC questions plus simplitied answers
plus FCC-type exams and answers. 3rd class 90c,
2nd cluss $2.25, 1st class $1.50. Free catalog.
Ameco Publishing, 314G Hillside Ave.. Williston
Park, N.Y. [1596. 8-72-tf

EARN YOUR ELECTRONICS DEGREE by
correspondence. G. [. Bill approved. For free
brochure, write Grantham School of Engineering
Information Desk, 2000 Stoner Avenue, Los

Angeles, Calit. 90025, 8-72-tf
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Scully

ShowsYou How
To Be Perfect

Without Paying The Price.

than you’ve ever been used to.

As a professional, you transports in Play. Optac™

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

you want perfection at a
perfect price. You want

the new 280-B Recorder/
Reproducer.

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

and the 280-B’s new logic
circuitry make the exact
moves for you at the right
time.

Easy Maintenance.
New solid state circuitry
and mother-daughter board
architecture give the 280-B
a greater reliability factor.
They also make testing,
repair and replacement
easier. All signal elec-
tronics are in slide-out
drawers. No more bend-

ing down and reaching
around. Individual
channel modules go in

and out easily, too.

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

you to get the best.

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

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

you to operate. Our new
Optac™ motion sensing
system gets a new standard
of efficiency in tape motion
control. Now you can go from
one transport mode to

another without touching the TLX 345524.
Stop button. And enter and =~ ® SCU“V]MBtI‘OtGCh
leave Record while the Recording Divisions of Dictaphone

For More Details Circle (2) on Reply Card
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