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s Based on a study of all 600 U.S. recording studios listed in the Model RE20 Recording Cardioid Dynamic Microphones photographed in the studios of Glenn Glenn Sound, Hollywood, California.
197 Billboard International Directory of Recording Siudios.

For literalure on E-V professional microphones, wrile: . ®
ELECTRO-VOICE, INC., Dept. 1111V, 638 Cecil St., Buchanan, Michigan 49107 - mc;
In Europe: Electro-Voice, S.A., Lyss-Strasse 55, 2560 Nidau, Switzerland
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Integral power supplies in Cohu Isolation between outputs is greater than
Distribution Amplifiers mean flexibility and 40 dB to 1 MHz.
reliability. Each plug-in module has front VDA's amptify (opticnal sync adding) and
panel test points, on/off switch, one input distribute video signals. Input may be
and four output channels. Modules can be composite or non-composite, monochrome
mixed or matched in the same enclosure. or color. Front panel contains video gain
SDA’s amplify and distribute the 3.58 adjustment. Isolation between amplifiers
MHz subcarrier. Front panel contains fine is greater than 60 dB to 10 MHz.
and coarse phase adjustments and amplitude Cohu’s distribution amplifiers give you
adjustment. isolation between outputs is system flexibility at a reasonable price. To
greater than 35 dB at 3.58 MHz. learn more about them, contact Cchu’s
PDA’s process and distribute horizontal TV Sales Department, Box 623, San Diego,
drive, vertical drive, blanking or sync pulses. CA. 92112. Telephone 714-277-6700
Front panel contains output level adjustment. TWX 910-335-1244.

distribution amplifiers
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MODEL 938 QUAD SPLIT GENERATOR

Model 938 is a complete special effects system. It permits up to four video signals to be
displayed simultaneously. The separation of tHe four quadrants can bé emphasized by
the use of a variable width border which can be adjusted to any level from black to
white. In addition, borders can be colorized by use of a color background generator.

Complete remote control of the 938 is provided. The horizontal and vertical separation
lires can be placed anywhere in the raster or, if desired, wiped completely off the
screen to leave two signals separated either horizontally or vertically (see illustration).

The 938 system consists of two plug in modules, plus power supply and mounting
frame. A remote control panel is supplied as standard equipment. GVG Model 909
Cclor Background Generator (optional) is suggested for those users requiring colorized
borders.

$1,625

THE GRASS VALLEY GROUP, INC. A&\

FOR ADDITIONAL INFORMATION, CONTACT GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 125 South Wilke Road 2626 Mockingbird Lane 1644 Tullie Circle, N E.
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. CALLAS, TEXAS ATLANTA, GEORGIA
(213) 462-6€18 (516) 487-1311 (312) 394-1344 {214) 352-2475 (404) 634-0521
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DIRECT CURRENT

FROM D. C.

November, 1971

By Howard T. Head

Satellite-To-Home Broadcasting Planned for Rocky Mountain Area

A group of federal agencies, in cooperation with state governmental groups
in the Rocky Mountain states and Alaska, have announced plans for a demon-
stration which would include actual satellite-to-home television broadcast-
ing. The demonstrations would employ the ATS-F satellite, now scheduled

for launch in May, 1973. In addition to conducting several other experi-
ments, the ATS-F is eventually intended to be parked in a stationary orbit
to provide TV transmissions to India using community receiving stations.

The U.S. transmissions will be in the ITFS band between 2500 and 2630 MHz.
Transmission will be broadband (20 MHz) FM, with power levels comparable
to those employed for microwave relaying in this region. Educational pro-
gramming is contemplated.

With these transmitting parameters, high-gain receiving antennas with sen-
sitive receivers and converters are an obvious necessity, and such instal-
lations are planned for 500 locations in the test area. In announcing the
planned tests, it was suggested that individual receivers could be so
equipped for something less than $200 each, an optimistic prediction if
there ever was one.

EBS Does It Again

We noted in D.C. for August of this year that no "random" EBS messages had
been transmitted since the NORAD incident of February 20, 1971, when a
tape of an actual emergency alert was transmitted to the public instead of
the customary test message. Investigations of the February incident are
continuing and the repercussions have not completely died away.

On September 14, a random EBS closed-circuit test was scheduled but never
took place. The test started and ended in confusion, with the result that
there were no transmissions on any of the network lines. Several of the
networks actually pre-empted commercial time to keep the lines available
for the test message, but the result was nothing but "dead air".

This latest episode simply adds to the uncertainty over the future of the
EBS. The Office of Civil Defense {(0CD) meanwhile continues with plans for
an alerting system at low radio frequencies, while the Commission's staff
continues to push for action on a two audio tone system on broadcast
carriers.

(Continued on page 6)
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OTARI
MX 7000

THE OTARI MX 7000 PROFESSIONAL TAPE DECK
is designed with you, the professional, in mind. Built with
the same rugged dependability of the OTARI 32:1 Duplicator
and Q.C. Monitors, this outstanding unit has these exclusive

features:

H Three speed hysleresis syn- B Sound with sound; sound on
chronous motor (334, 72 and sound.
151PS). ; -
(Adapter kit available for 30 " Qutomztlc eaualizaiion) il
IPS). speeds.

See the dynamic B Convenient built-in test oscil- ™ 10%2" reel capacity
| 2 i i
4-channel MX 7000QX! ator at 700 Hz and 10 KHz. m Can be used in vertical or

B Plug-in head assemblies for horizontal position by mere-
changing from one to four ly reversing the modules
channels. within cabinet.

B Push button controls B Prices startatunder $2000.00

For more details, specifications or a representative, Phone, write, TWX or wire

OTARI OF AMERICA, LTD.
8295 South La Cienega Bivd,, Inglewood, Cal. 90301
Telephone: (213) 678-1442 MW TWX 910-328-6184

OTARI| ELECTRIC CO. LTD., SUGINAMIKU, TOKYO, JAPAN
Circle Number é on Reader Reply Card
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(Continued from page 4)

TV Coding Schemes Still in Difficulty

International Digisonics Corporation (IDC) continues to experience diffi=-
culties with the Commission's Rules adopted last year which provide for
visual identification codes in the corners of television pictures (See
October, 1970 D.C.). The present rule, which was adopted in response to
IDC's original proposal, requires that the code be confined to the first
and last ten microseconds of the first three and last three active lines
in the coded TV field. Almost universally, however, the codes have been
applied to motion picture film, and neither film processing laboratories
nor station telecine roomsS have been able to come even close to meeting
the requirements.

The Commission has now, in response to a further Digiscnics plea, invited
comments on a proposal whichewould permit the use of six field lines each
at the top and bottom of the picture plus an additional three lines (total
of 15) at either the top or the bottom as a tolerance. In the meantime,

on a temporary basis, the Commission is permitting the use of the six lines
at both the top and the bottom but without the tolerance. Furthermore, in
granting this temporary relaxation, the Commission has announced that it is
establishing monitoring facilities and will take steps to enforce the in-
terim requirements.

Meanwhile, the Commission is reviewing test data filed by proponents of
monitoring systems which rely on coded material in the aural rather than
the visual channel. Not only do these systems have no potential for degra-
dation of the television picture, but they may alsc be employed for encod-
ing radioc as well as TV transmissions.

Spectrum Commissioner Considers UHF Taboo Study

FCC Spectrum Management Commissioner Houser has released a report prepared
by his staff recommending a thorough-going review of the system of mileage
separation "taboos" which govern the assignment of UHF television broadcast
channels. Noting that the present requirements have remained unchanged
since their adoption in 1952, and speculating that present-day TV receivers
may differ in performance from that assumed 19 years ago, the report con-
cludes that the time has come to restudy the problem.

A two-pronged approach is recommended on an urgent basis. Actual measure-
ments of receiver performance would be made, while simultaneous computer
analyses would study the prospects of increased channel lcading on the
assumption that the receiver measurements would indicate the permissibility
of reduced mileage separations. If receiver performance should prove de-
ficient, improvement might be sought either through present Commission Rules
or new legislation.

The Commission already has plans for making studies of this sort, but on a
modest basis. The substantial funds which would have been required for a
large-scale study were requested by the Commission for the current fiscal
year's budget, but were deleted by the Office of Management and Budget
(OMB) as an economy measure.

And the purpose of all of this activity? To free more UHF TV spectrum to

be turned over to land mobile operation, the desirability of which the
report swallows without question.

BROADCAST ENGINEERING
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Now There’s a
Difference

RCAVISTACON
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The RCA Vistacon is a direct replacement for
the lead-oxide target camera tube you may
now be using. It has direct interchangeability,
with exactly the same physical dimensions,
the same performance characteristics,

TUBE FOR TUBE REPLACEMENT

RCA REPLACE
4592/R, 4592/G  XQ1020R, XQ1020G,
4592/8B, 4592/L  XQ1020B, XQ1020L

4591/R, 4591/G  5b5875R, 558756G
4591/B, 4591/L 558758, 56875L

And equally important, it's fully compatible
with any mix of tubes. For example, you can
put a Vistacon 4592/G in a camera with
XQ1020L, R and B tubes.

The difference? Vistacon is made by RCA and
serviced by RCA. That means a top quality
tube backed by the same RCA Field Engi-
neers you have come to depend upon for con-
sultation or help whenever you want them.

Next time you need a replacement, try an
RCA Vistacon. Then maybe you won't think
about interchangeability any more — you’ll go
RCA all the way.

For complete specifications and delivery in
formation, call your RCA distributor

RCA | Electronic Components, | Harrison,
N.J. 07028.

www americanradiohistorv com


www.americanradiohistory.com

trade in

YOUR OLD FM ANTENNA

JIAIMIPIRIO]
CIRCULARLY
POLARIZED

PENETRATOR

Your old outdated FM antenna
does have trade-in value when
you apply it toward the purchase
of the newest, most effective

FM antenna ever designed — the
Jampro PENETRATOR!

NEW PATENTED DESIGN
Exclusive FIELD TUNING STUBS
GUARANTEE LOWER VSWR.

Only the PENETRATOR offers FM
stations VSWR’s as low as 1.08
to 1 for best stereo broadcasting.
Find out how little it costs to
transmit better market penetra-
tion when you trade antennas
with Jampro. Call today!

PHONE (916) 383-1177

JAIMP RO

ANTENNA COMPANY
A 0I¥ISION OF COMPUTER EQUIPMENT CORP
6939 Power Inn Road
Sacramento, California 95828
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Finnegan’s Rainbow

Dear Editor:

The letter by Mr. Harold L.
Thompson in September BE criti-
cizing Mr. Finnegan’s trecatment of
diode transient suppressors is, [
believe, in error where Mr. Thomp-
son attributes the transient suppres-
sion to the ‘Zener breakdown
characteristics of the diode”.

From the standpoint of the
diode, the polarity of the back-
EMF generated in the relay coil is
opposite to that which the diode
“sces” from the supply voltage
source. Therefore, the diode is for-
ward biased for transient currents,
cffectively putting a “short” across
the relay coi! during the transient.

The circuit can be understood if
it is rcmembered that upon inter-
rupting the current through the re-
lay, the collapsing magnetic field
will generate a back-voltage. This
back-EMF acts in series with the
relay coil and is of such a nature
that it will try to sustain the current
through the rclay in the same di-
rection it was going before it was
so rudely interrupted by the open-
ing of a switch.

John Carlini
Liberty, N.Y.

Positive Modulation

Dear Editor:

With all this talk about positive
modulation limits for AM T would
suggest that straight AM is old
fashioned.

Compatible single sideband of-
fers normal modulation peaks of
200 percent both positive and nega-
tive in comparison to today’s dou-
ble sideband operation.

This approach is not new, the
telephone company has been using
a form of CSSB since the mid 30’s.

KDKA has conducted well doc-
umented tests with CSSB; however
they discontinued use of this modu-
lation muainly because the equip-
ment at that time was not as stable

wwWwW americanradiohistorv com

as is possible today.

In addition to 6 dB more mod-
ulation (four times as much power
in the upper sideband), CSSB
would drastically reduce or elimi-
nate adjacent channel interference.

Maybe the day is nearer than we
think when routine maintenance
will include the nulling of the lower
side band.

Crail W. Floyd, CE
WEDA
Grove City, Pa.

LP Info Is Needed

Dear Editor:

Recently I discovered upon re-
moving several prized production
LP’s trom their jackets that they
were warped so badly that the outer
cuts could not be used. This dam-
age obviously resulted from im-
proper storage. Shame upon me!

Anyway, perhaps a fellow reader
has some advice on how the discs
can be “straightened out” so that
they are again playable. Of course,
storing correctly (any information
on this would be helpful, too)
would have prevented the problem,
but for now I need a solution. Help!?

R. Dennis Alexander
Radex Productions
Greencastle, Pa.

Perspective Is
Essential

Dear Editor:

For some months now [ have
been attentively reading the many
comments in your Letters to the
Editor column on the First Class
operator discussion. 1 must say
many of the pro’s and con’s toward
lessening of the operator license re-
quirements for standard broadcast
directional stations are very inter-
esting and thought provoking.

It came to mind that many of the

(Continued on page 10)
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relevision transmitter users
tell it better than we can.

“Color quality on our two new 18
kW Gates TV transmitters is greatly
improved, with especially low
distortion, differential gain and
phase.

"If we had to buy another
transmitter, we would buy Gates
again because we are very pleased
and have received excellent
transmitter installation assistance."

Gene Napier
Chief Engineer
WJCT-TV, Jacksonville, Florida

“To replace our 16-year-old
equipment, we looked for a
transmitter with superior color
performance, solid state design,
built-in reliability, and one which
would be backed by a company with
a solid reputation for service.

“Qur new Gates 35 kW transmitter
not only met these four points, but
was easy to install and took up less
space than our old Du Mont 5 kW
driver.”

Jim Martens
Chief Engineer
WGEM-TV, Quincy, Illinois

WJCT-TV, Jacksonville, Florida

“"'We unpacked our 5 kW Gates
transmitter, hooked it up, applied
power, and it operated with an
excellent color picture. It has been
going ever since. We can even run it
up to 140% visual output—it is very
solidly built. We recommend it very
highly, and | don’t see how you can
find anything better."”

William B. Nielsen
Executive Vice President
KUAM-TV, Agana, Guam

"l feel our 35 kW Gates unit
represents a state of the art
transmitter. It puts us in the field of
leadership. Compared to our
transmitter at KXLF, the Gates unit is
one-third more powerful,
considerably smaller, and much
more versatile. Yes, | would buy
another Gates transmitter."”

Weldon B. Paulsen
Chief Engineer
KPAX-TV, Missoula, Montana

What Gates VHF-TV transmitters
have done for others, they can do
for you.

e GATES

A DIVISION OF HARRIS-INTERTYPE

Quincy, llinois 62301

www americanradiohistorv com
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NDUSTIEY NEWS

Engineering Committee Set

NAB Convention Planning Underway

Vincent T. Wasilewski, president
of the National Association of
Broadcasters, has announced the
appointment of ten broadcast engi-
neers to the Association’s 1972 En-
gineering Conference Committee.

The annual conference will be
held in conjunction with NAB’s an-
nual convention in Chicago, April
9-12.

Committee chairman will be
Ralph F. Batt, vice president and
manager of engineering, WGN,
Continental Broadcasting Co., Chi-
cago.

Serving with Mr. Batt will be
Ernest L. Adams, vice president for
engineering, Cox Broadcasting
Corp., Atlanta, Ga.; Eugene A.

Chase, chief engineer WKIG, Ft.
Wayne, Ind.; William B. Honey-
cutt, director of engineering,
KDGW Television, Dallas, Tex.;
Andrew M. Jackson, director of en-
gineering, LIN Broadcasting Corp.,
Louisville, Ky.; Leslie S. Learned,
vice president for engineering,
MBS, New York; James D. Parker,
staff consultant, telecommunica-
tions, CBS Television Network,
New York; Royce LaVerne Pointer,
director, broadcast engineering,
ABC, New York; Russell B. Pope,
director of engineering, Golden Em-
pire Broadcasting Co., Chico, Calif.,
and William H. Trevarthen, vice
president, operations and engineer-
ing, NBC, New York.

Commission Clarifies
Tower Painting Rules

There appears to be a misunder-
standing on the part of some licen-
sees and tower erection and mainte-
nance firms with respect to the man-
ner of painting antenna structures.

Section 17.23 of the Rules re-
quires that antenna structures which
come within the painting and light-
ing requirements of Section 17.21
(b) shall be painted alternate
bands of aviation surface orange
and white with orange bands at
both top and bottom of the struc-
ture; and that the bands be equal in
width and approximately one-sev-
enth the height of the structure. It
provides further that the bands shall
not be more than 100 feet nor less
than 12 feet in width.

The meaning of the above rule
is that antenna structures up to and
including 700 feet in overall height
above ground should be painted
with seven equal width bands, the
width of each band to equal approx-

the sound of Neve
/s world wide

NOW

inthe =

- L O W
1 --. —r__':...:'ﬂ.-" e

— - =5 "I_E:__ — ‘l""-

US .. Neve expertise in the Broadcast Industry

... Exemplified by the Associated Television Network Limited console shown above.
A truly custom design featuring 8 track recording capability with simultaneous stereo and mono outputs, full
equalization on all 24 inputs and comprehensive monitoring and communications.

Rupert Neve Incorporated

Berkshire Industrial Park, Bethel, Connecticut 06801
Telephone (203) 744-6230 » Telex 969638

Rupert Neve & Co.. Ltd., Cambridge House, Melbourn, Royston, Herts, England
Rupert Neve of Canada. Limited, P. O. Box 182, Etobicoke, Ontario

Circle Number 13 on Reader Reply Card
12 BROADCAST ENGINEERING

www americanradiohistorv com


www.americanradiohistory.com

imately one-seventh the height of
the structure. Structures greater
than 700 feet will require addi-
tional alternate orange and whitc
bands in the ratio of two paint
bands for cach additional 200 feet.
or fraction, of structure. A structure
1223 feet above ground level, for
example, would require 13 bands
whereas a structure 1323 feet high
would require 15 bands. In all cases,
international orange bands shall be
applicd at top and bottom of the
structure.

Licensees are given until their
structure(s) next requires painting
to comply with Section 17.23 but in
no event later than November I,
1977.

FCC Examines Digital
Modulation In Microwave

A study of the use of digital mod-
ulation techniques in microwave ra-
dio operations, and the desirability
of imposing restrictions on their use
has been initiated by the Commis-
sion in a Notice of Inquiry.

The Commission said that equip-
ment manufacturers, data systems
operators, carriers and others have
shown a strong interest in relaying
business information by digital mod-
ulation systems such as pulse code
modulation (PCM), and indicate that
the demand for such operations will
increasc greatly in the next ten
years.

Proponents of digital transmission
said that the systems are capable of
carrying cncoded speech, telephone
signalling, telegraphy, digital data.
encoded video or visual information,
or any mixture of these forms, with
negligible inter-circuit interference.

The Commission noted that pres-
cnt PCM systems, when used for
voice transmission, seem “extrava-
gant” in their use of radio spectrum
space and that some authorities be-
lieve that pulsed systems will cause
destructive interference to the fre-
quency division multiplex (FDM)
systems now used in private and
common carrier microwave opera-
tions. The public interest, the Com-
mission concluded, requires the con-
sideration of rules to govern digital
modulation use by microwave com-
mon carriers.

November, 1971

Interested persons were invited to
comment on the technical restraints
that should be imposed on proposals
for using digital modulation in mi-
crowave systems. Parties were also
asked to comment on related ques-
tions, including the expected tech-
nical impact of digital systems on
conventional FM operations; the
technical limitations needed;
whether digital transmission should
be authorized in all microwave
bands, limited to 11 or 12 GHz
bands or relegated to bands above

13 GHz; if a minimum required
voice channel should be established
for digital systems and what it
should be; if phase shift keying is
proposed. whether there should be
a lower limit on the number of
phases used; if regeneration of the
bit stream should be required at
every relay or every “n” relay; if
digital operations should be con-
fined to certain locales or certain
radio services; if digital voice car-
riage should be prohibited and
transmission limited to digital

10

inch

This is the new, unique Setchell
Carlson 10-inch monochrome

assures you maximum perform-
ance and stability, low power
drain, and a minimal heat factor.
Setchell Carlson UNIT-IZED®

video monitor...the only profes- T a0 LO" )
sional-quality 10-inch monitor. \?—
It gives you 13% more viewing area than plug-in circuit modules make maintenance

standard 9-inch monitors, 26% more when
used in a dual rackmount configuration.

It is small and handy, but able to do giant
duty. Use it for broadcast studios, industrial
monitoring, surveillance, remote installa-
tions, medical, VTR display, educational,
and many other applications.

You’ll find the picture quality always superb
(horizontal resolution 640 lines or better),
the reliability facter amazing, the weight
practically nothing (15 pounds), and the cost
modest.

One hundred percent sclid-state circuitry

a breeze.

At $189, it is the lowest-priced American-
made monitor of comparable size, and is
available in single or dual rackmounts.

Take a giant step forward...ask your
Setechell Carlson dealer for more informa-
tion, or write to us. Remember SETCHELL
CARLSON, where quality is a tradition.

SC/ELECTRONICS, INC.
A SUBSIDIARY OF AUDIOTRONICS CORPORATION
530 Sth AVE. N.W ST. PAUL, MINNESOTA 55112
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FREE

from
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48-page technical brechure on
Field Effect Transistor condenser
microphones and describing in
detail:

A 5

.F.ET. condenser micraophane
preamphitier technology
3 schematics and spec

This booklet is of interest to every
innovative recording and broadcast
engineer. Please fill out coupon be-
jow or send us your request on your
organization's stationery.
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data; and how the bandwidth needed
for microwave systems using digital
transmissions should be determined
considering the various keying
methods used.

For The Latest News
Read Direct Current
Page 4

FCC Explains Freeze

In response to a number of ques-
tions from the communications in-
dustries, the FCC has issued the
third in a series of releases provid-
ing refinement of rulings by the
Cost of Living Council.

Prepared by the Policy Review
Division of the Cost of Living
Council, the release is made up of
eight questions and answers apply-
ing directly to TV and Radio ad-
vertising rate practices and covers
rate increases made prior to the
wage and price freeze, applicable
rates when programs are changed,
seasonal pricing, new rate cards
adopted because of major changes
in facilities, rate protection, change
of basis for sale of program, ad-
vanced agreements, and seasonality.
The text of the release is presented
here.

Persons with questions on the
freeze as it applies to communi-
cations may call 202-632-7052 or
202-632-7030. Commission staff
will handle inquiries when appro-
priate replies are apparent, based
upon Cost of Living Council rul-
ings. Matters of policy or complex
questions will be referred to the
Cost of Living Council for reply.

TV-Radio
Questions and Answers

1. Q. If a rate increase has been
effectuated prior to the freeze in a
substantial number of transactions,
but some advertisers had rate pro-
tection or were on a long-term con-
tract extending into the freeze
period, can the latter be charged
the higher rates when their rate
protection or long-term contracts
expire?

A. The price ceiling is based on
the prices at which the services
were delivered to customers during
the base period, and if the ceiling
is higher than the price under the
expiring long-term contract, it is
permissible to charge the higher
rate after the contract expires.

2. Q. What rates are applicable in
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cases where a station sells by pro-
gram and time slots, and changes
its programing? For instance, a
station was selling a one-half hour
local program at a specific price.
Now he plans to change the local
program to a different time and
substitute a syndicated program for
which it would ordinarily charge a
higher rate.
A. Ceiling prices for television and
radio advertising charges may be
determined on the basis of (a) the
rates charged for the same program
shown during the base period, or
(b) the rates charged for the same
time segment (day and time) during
the base period. However, each
seller must calculate the ceiling
price for all his programs on the
same basis.
3. Q. How does the seasonal pric-
ing exception apply for stations
which have been on the air for less
than three years?
A. New establishments or activi-
ties may determine their qualifica-
tion from that generally prevailing
for similar establishments or activi-
ties in the immediate area.
4. Q. How does the price freeze
affect the station which has made
a major change in facilities and
adopted a new rate card consistent
therewith. For example, a typical
case is a TV station which has
purchased a new transmitter and
installed a new antenna atop a
higher tower, and has advertised a
new price effective sometime dur-
ing the freeze at the commence-
ment of its increased and better
coverage.
A. If the service qualifies as a “new
service” pricing is based on the
following guidelines:
A product or service is new if it
is substantially different from
other products or services in
purpose, function, or technology,
or if its use results in a substanti-
ally different outcome.
A product or service that differs
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slightly from other products and
services in appearance, arrange-
ment, or combination is not con-
sidered to be “new.” Changes
that are solely a matter of
fashion, style, form, or packag-
ing, do not qualify a product as
“new.” A slight functional modi-
fication to an existing product or
service does not make it “new”.
What is normally referred to as
a “new model” is not necessarily
a “new product.”
The ceiling price of a new prod-
uct or service is determined by
the seller applying the percent-
age mark-up he received during
the base period on the most
nearly similar product or service
to the direct unit or net invoice
cost of the new product or
service.
The ceiling price of a product or
service that is new to the seller,
but not to the market, is the
price realized on the same or
comparable product or service
by the most nearly comparable
competitor during the base
period.
5. Rate Protection: (Example) A
new rate card, with a general rate
increase, was announced by a sta-
tion on July 1, 1971, and the new
rate card became effective for all
clients who did not have continu-
ing schedules on that date. Sub-
stantial transactions were made un-
der this new rate card between
July 1, 1971, and August 4, 1971.
In accordance with past practice,
the station offered 90-day protec-
tion at old rates to both local and
national accounts with certain min-
imum continuing uninterrupted pur-
chases, with such old rate protec-
tion to expire on October 1, 1971,
when the new rate card would
automatically apply to those pro-
tected accounts. For those accounts
who did not have continuing sched-
ules and who were, thus, unpro-
tected, the new rates applied at
once.
Q. May the station, on October 1,
1971, extend the rate increase of
the new card to those clients who
have rate protection under the sta-
tion policy, even though that date
falls within the 90-day freeze
period?
A. See Question 1.
6. Change of Basis For Sale of
Program: (Example) A station pro-
(Continued on page 59)
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Can LPB offer the same or better specs in their $475 S-2
Audio Compressor/Limiter than the people in Connecti-
cut can? Yes! The 5-2 has an instantaneous attack time
constant, 10 db/second recovery time and +11 db VU
peak power at the absolute limiting point on the limiter!
The compressor gives .066 seconds attack time constant,
2 db/second recovery rate, 2:1Adb Pin/Pout compres-
sion rate plus a variable compression threshold of —40
to —10db VU . .. for $475.00! just send us a refundable
deposit of $50.00 plus your purchase order and we’'ll
ship your LPB S-2 for a free 30-day trial. We know you
won’t return it so we’ll bill you for the remaining
$425.00. And don’t forget LPB makes and distributes 5
and 8 channel consoles, turntables and all the other
studio necessities you can use, all at lowest possible
prices. If you're still not convinced about the LPB 5-2
Audio Compressor/Limiter, we’ll spring for the cost of a

collect call to John Gafford at

LPB Inc.
520 Lincoln Highway, Frazer, Pa. 19355

(215) 644-1123
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STOP
GROUND-LOOP
HUM!
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HUM STOP COIL
HSC-I

@ Will ELIMINATE HUM ana other INTERFERENCE
in Video Lines caused by differences in
Ground Potentiall!

@ For Color and Black & White

® FLAT — DC to 6.5 MHz.

® No Low-Freq. or Hi-Freq. Roll-off.

@ No' Differential Phase Distortion.
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® No Envelope Delay.

® Reversible.

@ Passive Device — Failure Free.
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@ Low Price.
$110.—F.0.B. NY
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For Intertruck Hookup
For VIR Units
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[ Please Invoice on 10 day Free Trial |
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GATV SGOPE

By Leo G. Sands

Don’t Run For The Hills

One of the last issues of Look
Magazine (September 7) carried an
article about CATV in which the
author, John Kronenberger, opened
up the subject as follows: “If any
of you, seeing the Fall TV sched-
ules, feels compelled to head for
the hills and stay there until after
the 1984 Super Bowl—don't”.

In the article he quoted Irving
Kahn, chairman of TelePrompter,
as having said in part “Five years
from now, we’ll be getting less than
25 percent of our cable revenue
from the services we're providing
today”. He also quoted H. J. Schla-
fly, TelePrompter president, as say-
ing about hard copy transmission
over CATV, “I'll be embarrassed
if we don’t have a small market test
before the end of the year and a
permanent system in use by the end
of the year”.

Kronenberg concluded his timely
article with: “A year or two, a dec-
ade or two—the cable age is prob-
ably upon us. Television to date,
viewed in retrospect, may appear to
have been pretty small potatoes”.

A technical bulletin put out by
one of the leading makers of CATV
equipment states the following in
its introduction: “In recent years
there has been considerable discus-
sion and written material on bidi-
rectional CATV systems. Most of
this effort, however, has been di-
rected toward the public, FCC,
Congress, stockbrokers, etc., which
probably accounts for the orienta-
tion of these articles. The exotic
uses of the ‘Cable’ have been
stressed, but the technology re-
quired for these futuristic systems,
the problems in designing practical
systems, and the economic feasibil-
ty of a glamorous system have
been ignored by most. Why bother
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to confuse the public with facts?”
The introduction went on to state:
“The problem is that many CATV
system operators and town councils
are also victims of the deluge of
PR-oriented information on bidi-
rectional services”.

,The bulletin contains much val-
uable factual material on how this
particular company has solved
some of the problems. However,
your CATV editor does not agree
that all or even most of the infor-
mation published about bi-direc-
tional CATV was promulgated for
public relations purposes. A top
Bell System official said a few
years ago in effect that “the truly
revolutionary possibility in mass
communications lies in the full util-
ization of the capabilities of coax-
ial cable”. He made the statement
to “engineers”, not the public.

Also, a few years ago, W. Walter
Watts, retired senior executive vice
president of RCA and a pioneer in
broadcasting, told your CATV edi-
tor that he forsees in the near fu-
ture the use of CATV for voting
without leaving home and for re-
ceiving mail and newspapers.

Tried And True

Bi-directional transmission over
a single hard-wire medium is not
new. The telephone companies have
been doing it since telephones have
been in use. For more than 40
years, the telephone companies have
been “multiplexing” wire pairs to
enable transmission of several bi-
directional telephone conversations
simultaneously. Of course, it’s much
simpler to transmit voice channels
on a multiplexed basis than it is to
transmit television signals. But, the
principles are the same.

Bi-directional transmission over
a single coaxial cable is also not
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new. Back in 1961, Harold Gruen,
who was then with Philco and who
is now president of i.i. Communi-
cations, designed a bi-directional
coaxial cable amplifier which could
be used in systems transmitting
either or both telephone channels
and television.

Your CATV editor must assume
some of the responsibility for pub-
licizing bi-directional CATV before
the required hardware had been de-
veloped. The articles he wrote on
this subject were not PR-motivated.
Their intent was to stimulate the
CATYV industry into developing the
required hardware and at the same
time to help create a demand for
bi-directional CATV. The industry
would stand still in technology were
it not for new challenges.

Canada Moves Ahead

Bi-directional CATV is no longer
something that has to be put off
into the future because of the lack
of the required hardware. In fact,
the lack of off-the-shelf hardware
did not deter a Canadian CATV
system operator from providing bi-
directional CATV facilities several
years ago. In this particular system,
reverse-direction transmission is
used for conveying remote pickup
programs to the head end for for-
ward-direction transmission to the
subscribers.

There are two practical ap-
proaches at the present time to im-
plementation of two-way cable
transmission. One way is to use a
single cable for transmission in both
directions. The other way is to use
separate cables, one for each di-
rection of transmission. From the
standpoint of engineering problems,
the two-cable approach is simplest
and perhaps best. But it is more ex-
pensive than using a single cable.

To convert an existing unidirec-
tional CATV system for two-way
transmission, retrofit kits are avail-
able. By using these kits, a second
trunk cable does not have to be
added. The Kkits offered by one
manufacturer are used with existing
line amplifiers and enable trans-
mission in the reverse direction
within the 6-32 MHz range of
three color TV channels and sev-
eral digital channels and continued
transmission in the forward direc-
tion of TV channels and FM band
signals to the subscribers. The
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New from DITCH WITCH

THE R63

Greater power...
new features
for service
and main-ine work

Ll
A

THE DITCH WITCH R65 . . . A powerful 65 H.P. air cooled engine plus
advanced, proven DITCH WITCH design features make the new R6S
trencher safe and easy to operate, while handling the most challenging
trenching jobs. Some of the new outstanding features of the new R65 are:
dependable disc-brake system . . . heavy duty power steering and suspen-
sion system . . . front or rear mounted backhoe capability . . . one piece
removable hood for ease of maintenance . . . heavy-duty hydraulic power
system and convenient quick connect hydraulic coupler manifold. All of
these plus safe rigid frame construction, four-wheel drive, convenient
hydraulic assist to all control systems plus four mechanically-selective
digging chain speeds, with reverse; operated independently of the variable
controlled hydraulic trenching travel speed. Trench to 7 feet deep and to
24" wide. Attachments available are vibratory plow, backhoe, and hori-
zontal boring unit. Let your DITCH WITCH dealer bring an R65 to your
job site!

A Divislon of
Charles Machine Works. Inc.
100 Ash Street, Perry, Oklahoma 73077

A Full Line of Profassional Trenching Equipment From 7-HP to 65-HP
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Film In Local
Ol‘igina tion Part 4 of a series

By John G. Spence, Eastman Kodak

“With a small staff, a minimal
investment in a camera that takes
35mm slides, and the part-time help
of area high school students, we
have proved that a cable television
system can make a profit from local
origination.”

The man speaking is Robert W.
Davison, general manager of Cable-
vision of Hendersonville, N.C., inc.
He continues:

“After six months of trial-and-
error experimentation with sophisti-
cated production techniques, we de-
cided to simplify . . . to do what
we can do best. In brief, we de-
cided to offer local origination to
subscribers as a source of material
not available on other outlets. And
it's worked.”

In its effort to streamline opera-
tions, Cablevision first selected a
local high school student (a senior
with some experience in radio) as a
control room trainee. After only
three days, this student was able to
handle live programming with vir-
tually no errors. Then, as the ex-
periment proved successful, the
management hired two more teen-
agers as cameramen, gradually ex-

panding to the current complement
of five part-time high school stu-
dents in various phases of Cable-
vision’s program origination.

Except for professionally pro-
duced materials, such as national
automobile spots, most all of the
commercials are created on slides
shot by Cablevision’s own photog-
rapher. The system sells these com-
mercials in four programming seg-
ments:

1) Spots for the automated

weather station.

2) Ads for special program

sponsorships.

3) Spots for sponsors of regular

programs.

4) Commercials for run-of-

schedule (ROS) use.

Davison continues: “The weather
station became a revenue source
about the time that we reevaluated
our programming and decided to
streamline. Our weather unit was
already equipped with a Kodak
Carousel 650 projector, with an 80-
slide capacity. We developed a
method to add a cartridge-loading
continuous-loop playback unit. Tt
could be triggered by a mechanical

Film Behind The Scenes In CATV

There are, literally, dozens of
other behind-the-scenes stories that
could be told:

There’s the CATV system in the
Northwest that originates at least
four hours of programming daily,
including a newscast and local
sports specials. Sixteen millimeter
and super 8 film projectors have
been incorporated into the film
chain, along with a Kodak Ekta-
graphic slide projector. The man-
ager is convinced of the need to
move into full-color programming
as quickly as possible, and he feels
that film offers the best all-around
choice for his CATV operation.

Another small cable system in
California has done such a good

22

job of programming local events
that it regularly attracts 30 to 40
percent of the daytime audience in
the community. As a result, the
system has been able to sell many
local commercials. A problem arose
when local advertisers found they
were competing with black-and-
white spots made on location
against the sophisticated color ads
seen on commercial TV.

The CATV manager solved the
problem with color film shooting
on location—even though he had
access to a color videotape van for
special events. Film has proved it-
self for day-in, day-out production
at reasonable costs.
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switch operating on the side of the
projector, and closed by ‘bumper’
discs on the tray.

“A commercial spot package for
the weather station now consists of
four slides shot at the sponsor’s
store, plus an audio track. The
price of the package is $30 a month
for continuous showing.

“Thus, 30-second commercial is
broadcast at the end of each full
sweep of the weather dials. With a
full tray of 20 sponsors, each spot
would be shown in rotation about
every 39 minutes—with a potential
monthly income of $600. Our best
month to date netted almost that
amount.” )

Cablevision is a good example
of the value of the building-block
approach in the film system. As
Davison describes it: “Color slides
are the least expensive item in the
production of a commercial. The
reasons: A 20-exposure roll of
Ektachrome-X film, bought in
quantity and processed through a
local camera shop, costs less than
$5 . . . or about 25 cents a slide.
In addition, all slides are added to
our in-station file and become a
source of ad reruns and visuals for
news shows.”

Looking Ahead

The CATV management has
learned that color slides are useful
in other areas, too. For example,
although Cablevision is now Ppro-
gramming in black-and-white, a
switch to color would be relatively
simple, and plans are underway to
make the conversion. Thus, refer-
ence sources, such as the color slide
file, must be built for that eventu-
ality. The CATV system also uses
color slides for public relations ef-
forts and for illustrations in talks
before local civic groups.

“Slides are produced on a de-
tailed shooting schedule,” says Da-
vison. “Photography is done after
school hours and on weekends. We
also shoot our own station IDs, as
well as creative slides for special
promotions.”

Cablevision of Hendersonville, it
turns out, is not solely tied to slides.
Another profitable special centered
on the use of football coaches’ films
from area high schools. The foot-
ball programming ran from 1:30 to
7:00 p.m. on Saturdays during the
season, and it was sold in three
segments:
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Audio Problems?

m has over 100 solutions...

Just ask us!

1. Mic Preamps 16. Stereo Lumitens 31. Conaxes®

2. Line Amplifiers 17. Four Channel Lumitens 32. Active Mix Nets

3. Mic Limiters-Preamps 18. Oscillators — Test 33. Passive Pads

4. Equalizers 19. Oscillators — 25 Hz 34, Timing Circuits

5. Phono Preamps 20. Filters 25 Hz 35. Switching Matrices

6. Tape Preamps 21. Distribution Amps 36. Power Amplifiers

7. Compressors 22. FICM Modules 37. Cue Amplifiers

8. Dynalizers® 23. Remote Equalizers 38. Console Shells

9. De-Essers 24. Remote Compressors 39. Rack Frames

10. Limiters 25. Remote Gain Controls 40. Blank Panels

11. Ambicons 26. Power Supplies 41. Card File Kits

12. Auto-Tens® 27. Bipolar Supplies 42. Custom Consoles

13. Slide Wire Faders 28. Portable Mixers 43. Custom Systems

14. Lumiten Faders 29. Reverbertrons 44, Console Kits — Custom
15. Rotary Lumitens 30. Pan Pots And Many Other Items!

Let our engineers solve your audio problems.

write orcall: FAIRCHILD SOUND EQUIPVMIENT

1 r I r T I Irrririrrr CORP.
I FAIRCHILD SOUND EQUIPMVMENT

SUBSIDIARY OF ROBINS INDUSTRIES CORP. CORP. l

I 15-58 — 127th Street, Flushing, N.¥. 11356 (212) 445-7200 A

I Gentlemen: Please send me information an the items | have circled below: I
1 2 3 456 7 8 9101112131415 1617 18 19 20 21 22

I 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

I 0O Other____ I

(please specity)

I Name Title
Company Name
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1
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0

]

=
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Telephone

[J Please have your representative contact me.
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From 1:30 to 4:00 p.m., Cable-
vision scheduled a scoreboard show
that consisted primarily of college
conference team cards, with scores
posted as they came over the radio
news. A card was on the screen for
one minute, and then a 30-second
slide commercial was aired.

From 4 until 6 p.m., Cablevision
programmed 10 minutes of score-
board cards, and five minutes of
live comments.

In the last segment, from 6 to 7
p.m., the system ran the high school
coaches’ film. In this, the manage-
ment successfully utilized the talents
of high school students to photo-
graph the contests and gather game
notes.

“Often, we asked a boy to add
his own comments during the
show,” recounts Davison, “and we
were able to use live commentary
by the coaches in the studio.”

Slides, Film, Tape

Another successful student-made
program was “Sights and Sounds of
the ’60s.” For this, Cablevision put
together ten 30-minute segments,
using films, slides, and videotaped
interviews on major topics that had
produced the leading news stories
of the last decade. Between 500 and
600 slides were shot by the station
photographer, who also produced
several hundred feet of 16mm film.

Cablevision broadcast this spe-
cial every night for a week, with
complete sponsorship. Advertising
income from this single effort to-
talled $2400.

Davison sums up: “Just how
elaborate we can become in the
future with our local program origi-
nation depends on the growth of
our cable service, which now
reaches 500 subscribers with a 27-
channel system. I predict, however,
that our programming will continue
to offer our viewers something they
cannot find on any other channel.
We feel that this is the key to pro-
ducing advertising revenue—and a
unique role for CATYV in our com-
munity.”

Color Origination
Using Film
The CATYV technicians produced
and edited 16mm color film under
the guidance of Kodak experts.
What led to the decision to parti-
cipate in the workshop?
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According to John Monroe, re-
gional vice president of CableCom-
General, Inc., “We all recognize
the importance of being able to
originate color from our studio and
on location for local news, other
programming and commercials.

“Because of the comparatively
high cost and creative inflexibility
of producing color tape on location
(the three cable systems share a
mobile color van), we decided to
experiment with film.”

For the workshop, which con-
sisted of two four-hour sessions,
the CATV crews were divided into
teams to create and produce a color
film commercial. Later, the pro-
cessed film was edited by the pro-
duction teams, who then narrated
sound onto magnetically striped
film. Finally, the completed com-
mercials were evaluated by the
workshop.

As a result of the sessions,
CableCom-General of Santa Rosa
is now producing color film com-
mercials, and is planning a daily
news program on color film, accord-
ing to John Cardenas, the station’s
production manager. Similar exper-
ments are planned by the other two
outlets as well, and all three sys-
tems plan to make use of the free
consultation services provided by
Kodak to all professional users of
the company’s films in the Northern
California area.

Hopscotching back across the
nation, we can take a look at
the innovative, sophisticated—and
profitable—film use by South Flor-
ida Closed Circuit, Inc.

The cable system provides 24-
hour services on two channels (8
and 9) to some 34,000 subscribers
living on or visiting Miami Beach.

“We are a very unusual cable
television system because we never
broadcast anyone else’s signal,” ex-
plains General Manager Glenn
Boundy, Jr. “Since our first day on
the air in 1966, we have sold our
service by originating our own pro-
grams and commercials. And our
unique target audience is willing to
pay for this specialty.

“As a result, we quickly found
that sponsors were also willing to
pay for access to our unusual group
of subscribers.”

The TV system, a division of
Wometco Enterprises, uses 38 miles
of cable in a nine-mile-square area
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to carry its programming to sub-
scribers who are, for the most part,
affluent and recreation-oriented.

Approximately half of SFCC’s in-
stallations are in Miami Beach’s
skyscraper hotels. Thus, Channel
9’s programming is aimed at con-
vention-goers and tourists. Its cov-
erage includes extensive financial
news, plus a great deal of original
film and tape produced at on-going
conventions.

Channel 8, on the other hand,
directs its programs at residents of
Miami’s expensive high-rise apart-
ment buildings. Many, if not most,
of the subscribers are retired—and
affluent—with a good deal of lei-
sure time.

Special Programming

“We cover the local sports scene,
which appeals to this audience,”
explains Boundy. “Our emphasis is
on horse and dog racing and jai
alai. We also take our camera into
subscribers’ buildings for a one-
hour show called ‘On the Go,
where we film the activities in
which they themselves participate.
And while we no longer try to com-
pete with local commercial stations
for news coverage, we do cater to
our subscribers’ special interests.”

For example, Boundy cites a
popular series of film reports based
on interviews with the captains of
charter fishing boats. The cable
system often sends a 16mm film
crew to meet a returning boat, doc-
ument the day’s catch, and inter-
view participants, paying particular
attention to anyone who identifies
himself as a subscriber.

Both national and local advertis-
ers look at the SFCC system as a
way to reach a recreation and
sports-oriented market with the
money to satisfy many of its de-
sires. At the outset, Boundy fore-
saw that airlines, sports clothing
stores, cosmetic suppliers, and rec-
reation promotors could zero in on
this audience. He also realized that
ads would have to be customized
for these special viewers.

“As a result,” he says, “we pro-
duce about 80 percent of the com-
mercials, mostly on 16mm film,
that we cablecast for advertisers.
In addition, we customize almost all
of the prepared commercials by
editing and changing narration.

“This has proved to be a profit-
able venture. And it has also en-
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hanced our ability to sell commer-
cial time because the ads generally
pull measurable results. Then, too,
once we had developed our produc-
tion capability, we discovered that
there was a ready-made market
among our advertisers for industrial
filmmaking services.”

The SFCC studio is equipped
with full-size broadcast quality
cameras and control boards, film
chains, and a magnetic tape system.
Most film production is done with
a lightweight Auricon camera
equipped to record single-system
sound on film. The crew generally
works with either Kodak Plus-X
reversal film 7276, which is pre-
stripped for precording magnetic
sound on film, or prestriped Kodak
Tri-X reversal film 7278, when the
action is faster or light levels are
lower.

“It’s really a simple decision to
make,” says Mr. Boundy. “If we
want to do an interview at a fish-
ing pier on a bright, sunny day,
we gencrally use Plus-X film be-
cause its relatively slower recom-
mended exposure index provides
the right latitude.

“However, if it is overcast, or if

we are working on an assignment
such as a sports event, where we
want to hold the depth of field, we
generally use Tri-X film.”

At present, SFCC is not equipped
to transmit color from its studio,
although they have fed color film,
on occasion, with equipment pro-
vided by a local commercial TV
station. However, SFCC produces
color programs and commercials
for its clients to use on other out-
lets. In these cases, the same cam-
era and lighting equipment are
used with- either Eastern Ekta-
chrome commercial film 7252, or
Kodak Ektachrome EF film 7242
(tungsten).

Speed Is A Factor

Again, the main criterion is film
speed, according to Boundy Ekta-
chrome commercial film is a low-
contrast positive film with a rec-
ommended daylight exposure index
of 16 (with Kodak Wratten filter
no. 85), and 25 in tungsten light.
Ektachrome EF film is used in-
doors with 3200K tungsten light at
a recommended exposure index of
125. Outside, the same film can be
used in daylight with a Kodak

Wratten filter, No. 85B over the
camera lens at a recommended ex-
posure index of 80.

“This gives us great flexibility to
film almost any event, anyplace,
anytime, and under almost any con-
ditions,” say Boundy.

Like the black-and-white film,
color is processed at nearby Reela
Labs, which can also produce
copies when needed.

In addition, SFCC’s color work
is expanding in industrial films,
with completion of its second half-
hour motion picture for a major
manufacturer in recent months.

“We have completely reoriented
our thinking,” sums up Boundy,
“since the system opened in 1966.
In many ways, we are duplicating
the trial-and-error period of the
early days of commercial television.
We try something to seec how the
subscribers like it; then we gear our
planning to the responsc. On one
program, for example, we asked
viewers to mail us a game card in
order to qualify for a prize. We got
10,000 returns, so we knew that
we were on the right track.”

And SFCC gets similar feedback
from its satisfied advertisers.

/

DYNAIR's
Series-5100 equipment.

If you are contemplating
a switching system,
you should take a look at

BASIC 20X5 MATRIX

That'sright. Takea look at the Series-5100 . . . take
a look at the leader. Take a look at the equipment
used in many of the world’s largest video switching
systems, including numerous critical aerospace,
military and broadcast appiications.

You'll find a very flexible package which is
designed to simplify assembly of systems of
virtually any size or configuration, and with
most methods of switch control. And a complete
machine-control capability too. A total system
concept, designed to fill your needs, regardless
of the complexity of your requirement. And,
if you desire, we will design your system, rack
it, wire it and test it as a system. Custom
control panels are no problem either.

We manufacture a variety of other switching
\equipment t0o, including a full line of inexpen-

sive production switchers, 70-MHz computer-
controlled |F switching systems, and solid-state
video switching systems for bandwidths of greater
than 50 MHz, with full equalization of all video
paths.

Whether you need a local-pushbutton-controiled
12X 12 matrix, or a 500X500 computer-controlled
audio-follow system, your best bet is DYNAIR.

So leave your problem with the experts . . . send
us your requirements today. We'll fire back a
design and quotation with a realistic approach to
the solution.

DYNAIR ELECTRONICS, INC. @
8360 Federal Blvd., San Diego, Calif. 32114
Telephone: (T14) 582-9211
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with a Norelco
color camera that uses
triaxial cable.
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Savings with the new Norelco triax cable cameras are immediate and substantial.
Our $63,000 figure is a conservative estimate, calculated by determining such normal (and
inevitable) costs as initial outlay for cable, set-up and strike, cable repair and storage,

and depreciation, and extending the good news over a five year period. We repeat, $63,000 is

conservatively estimated. In checking our cost figures against your own, it is almost a
certainty that you will arrive at an even greater saving. For the down-to-earth facts, send for
our paper, “The Economics of Triaxial Cable Color Television Cameras.”

It will allow you to define your savings in detail.

Norelco PC-100A...the only camera
with A.C.T. Plumbicon* tubes ... solve high-
contrast problems at the source.

Here's the camera that introduced two revolutions in
color television. A cable revolution—using light,
low-cost triaxial cable. And a tube revolution with the
new Anti-Comet-Tail “A.C.T.” Plumbicon.

A new gun design gives the A.C.T. Plumbicon tube
an unprecedented dynamic range {inherent
overbeaming capability equivalent to five or more
f-stops overexposure) with no washout or loss of
detail even in action scenes with brilliant highlights
and deep shadows. It's standard in the PC-100A,
and the contrast problem is defeated at the source
... not partially offset through complicated, costly,
extra-option hardware. As a bonus, the A.C.T. tube
handles low-light situations with matchless fidelity.

This is the camera that stunned every audience at
NAB with its remarkable reliability . . . with quick,
easy assembly ... three and one-half minute cable
butting . .. and sparkling color pictures that were
called ‘“the best color television picture
ever achieved.”

PHILIPS BROADCAST EQUIPMENT CORP.
A NORTH AMERICAN PHILIPS COMPANY

One Philips Parkway, Montvale, New Jersey 07645 (201) 391-1000

Norelco PCP-90B...the only broadcast-
quality portable. It operates (] RF fully system-
integrated [ ] Triax system-integrated

[J Backpack-to-VTR fully N.T.S.C.

This is the tried and proven hand-held color camera
that is enabling broadcasters and production firms to
go where they never went before, get pictures

never before attainable.

Part and parcel of the Norelco camera revolution,
the PCP-90B is adding daily to its illustrious record of
getting the action—anywhere and anytime—and
getting it in faithful, crisp Norelco color.

Best of all, the PCP-30B operates on triaxial cable
to afford the same kind of day-in and day-out
savings now possible with the PC-100A. When itisn’t
on a remote, the three-Plumbicon PCP-90B doubles
as a studio camera. Truly far-out mobility comes with
the camera’s optional microwave link; great
examples are the widely acclaimed helicopter
applications of this unique broadcast-quality camera.
It is the most versatile camera available, and can
be fielded as a self-contained battery-operated
camera with a portable video tape recorder to record
the action. And remember, you get all these
revolutionary advantages on top of tremendous
operational dollar savings.

tWrite on your letterhead for our detailed report

“The Economics of Triaxial Cable Color Television Cameras.”
Plug in your figures and compute your short-
and long-term savings.

*Reg. TM N. V. Philips of the Netherlands
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Multiplying,
Mixing, and
Modulating
with IC’s

Part 1 of a series
By Walt Jung*

One of the most important de-
velopments in IC technology as far
as the world of communications is
concerned has been the develop-
ment of the balanced modulator in
monolithic form. This circuit, in it-
sclf a basic element of RF modula-
tion and demodulation, is also the
basis for a further refinement of

its fundamental form, the four-
quadrant multiplier.
In this two-part article we’re

going to look at the balanced mod-
ulator circuit in monolithic form,
to sec how this circuit cvolves into
another basic type of IC (the multi-
plier) which promises to approach
the op-amp in range of application.

The Balanced
Modulator Configuration

The general circuit configuration
for the balanced modulator is shown
in Figure 1. In this circuit signal
input A represents a carrier input
channel and signal input B is a
modulating input channel.

The outputs of the upper two
differential pairs are cross coupled
to provide a balanced output. This
means that the output signal will
be zero if either input is zero, and
will also mathematically provide the
correct output product (including
the sign) of the A and B inputs.
The output signal is the product
of the two inputs times a gain
factor, K. Let’s follow a pair of
signals through the device to see
how this is true.

For simplicity’s sake, assume a
single ended input to the two chan-
nels as shown. If B is positive, the

*BE Solid State Editor

28

)

i

¥, !

-4
l

.
Q

SIGNAL B

!

Fig. 1 Doubly batanced modulator in basic form.

current from the current source T
will flow through Q5. And if A is
also positive, the current will divert
through the Q1 path to RL1. In
this case the result of the two “plus”
inputs is a positive result, current
in RL1. If A is still positive but B
negative, current flows through Q6
and Q4, reaching RL2 and not
RL1. So this can be considered a
negative result from RL1’s stand-
point, it does not receive current.
If A were negative and B positive,
the end result is the same but the
path would be different (Q5 through
Q2 to RL2). So, if either A or B
is negative the output is negative.
But look at the condition where
both A and B are negative. In this
case Q6 and Q3 conduct, again
feeding current to RL1! Two nega-
tives make a positive, behaving just
as they should algebraically.
Further examination of this cir-
cuit reveals some more intcresting
properties. Assume zero signal in-
put to channel B with Q5 and Q6
conducting an equal current (ideal
matching). In this case I1 = I2.
Then visualize the output at RL1
due to a varying signal input at

www americanradiohistorv com

input A. It A is positive, Q1 con-
ducts and RL1 receives I1. If A
is negative, Q3 conducts and RLI1
receives 12. But since 11=12, there
is no change in the output due to
the wvariations of signal A; it is
suppressed.

Now turn the situation around
and view the output at RL1 with
the A channel equal to zero and
Q1-Q4 all conducting equally
(again, ideal matching). Apply a
time varying signal to the B input
and sce what happens.

In this case Il and I2 will be
equal and out of phase signals duc
to the differential coupling of QS5-
Q6. RL! receives an equal signal
from Q1 and Q3, or an cqual share
of Il and 12. But I1 and I2 are
cqual and out of phase, so they
cancel at RL1. Again there is no
output and the B signal is also
suppressed!

Looking back on this discussion,
we can summarize it by stating
this configuration is a doubly bal-
anced modulator. Tts output is the
algebraic product of the two in-
puts. And finally, since correct ad-
herence to these rules is dependent

BROADCAST ENGINEERING
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Fig. 2 Motorola MC1596 or MC1496 balanced modulator-demodulator IC.

upon close matching of transistor
parameters and biases, it follows
that integrated circuit transistors
with their matched properties
should be suited to a workable cir-
cuit exploiting these principles. It
turns out this is quite true, and we
now turn to a discussion of just
such an example.

The MC1596/1496
Balanced Modulator
Demodvlator

Motorola Semiconductor has de-
veloped an entire line of chips based
on the balanced modulator prin-
ciple in IC form. There are many
variations, but in fundamental form
the representative device is the
MC1596/1496, shown schematic-
ally in Figure 2.

These MC1596/1496 devices
are extremely flexible in that there
are relatively few internally com-
mitted connections. This allows op-
eration in a wide variety of modes.
They can be used at supply poten-
tials up to 30 Volts and bias cur-
rents of 10 ma maximum. They
also utilize small geometry, low ca-
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pacity VHF transistors . . . a fact
which makes operation possible not
only at DC but also up to 300
MHz. Differential output signals
are provided allowing either a
choice of single ended output phase,
or a push-pull output drive. The
gain of the chip can be scaled by
manipulating the ratio of RL to Re.
Both the carrier input and the sig-
nal input can be operated either
single ended or push-pull.

The device can be RC coupled,
transformer coupled, or tuned with
LC tanks for a specific frequency.
In general, it can be utilized as a
modulator or demodulator from DC
through lower UHF frequencies.
The concept of a circuit such as
this is as basic to communications
as the single differential pair is to
the operational amplifier. So let’s
go further into how it works and
what it means.

You will note that Figure 2 is
similar to the basic circuit of Figure
I, the main difference being the
addition of current source transis-
tors Q7 and Q8 to bias Q5 and Q6.
These two transistors replace the
single current source of Figure 1.

www americanradiohistorv com

In so doing they extend the dynamic
range of differential signal swing
Q5 and Q6 can handle, allowing
it to be externally tailored. This is
accomplished by an external resistor
(Re) across the gain adjust ter-
minals.

Note that the dynamic signal
current in Q5 and Q6 will be di-
rectly proportional to this resistor
as the full differential input to Q5-
Q6 appears across it. Note also we
said differenfial input. This circuit
has excellent common mode rejec-
tion (85 dB typical) due to the high
impedance emitter feeds to Q5 and
Q6 from Q7 and Q8, and thus will
reject voltages common to both Q5
and Q6. The operating bias for Q7
and Q8 (and in turn Q5-Q6) is de-
rived from a matched monolithic
bias divider (Q9) whose current (I5)
is set by an external resistor. The
current in this resistor will be
identical to the Q7 and Q8 emit-
ter current due to the monolithic
matching. And it also will deter-
mine the dynamic range since the
AC current in Q5 and Q6 can be
no larger than that supplied from
Q7 and O8.

The Q1-Q4 upper differential
pairs can operate in either the
switching mode (large signal input)
or linear mode of control. Opera-
tion in the linear mode is confined
to levels of 50 mv p-p or lower, an
important point which we will
return to in part two. For levels
beyvond this, the quad switches act
as current mode limiters (being
overdriven) and remove the effects
of amplitude modulation on the
carrier input signal.

In communications circuit use,
the output spectrum of a MC1596/
1496 device has some very useful
properties. For linearly multiplied
signals (low-level carrier input), the
output will contain only the sum
and difference of the two signal

29
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Fig. 4 Frequency doubler.

frequency inputs, or Fc= Fm. The
frequencies themselves will be sup-
pressed by the balanced circuit
properties. In the case of high level
carrier inputs (switching mode of
carrier port) the output will consist
of the sum and difference frequency
products of the modulating input
frequency and the carrier funda-
mental plus its odd harmonics;
Fc+Fm+ 3Fc+Fm+4 5Fc+Fm.

Applications

Obviously a device such as this
has many communications uses, but
the one which immediately comes
to mind is a double sideband sup-
pressed carrier modulator. Motor-
ola’s typical modulator circuit for
the device is shown in Figure 3.
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Here the carrier port is fed a low
level carrier signal and the modu-
lating input to the signal port is
300 mv RMS (max.) Both signals
are applicd single ended, their op-
posite sides held at AC ground.
An Re of IK sets input level cap-
ability with I5 at 1 ma via the 6.8
K resistor. Exact balance of the
Q5-Q6 opcerating points is provided
by the carrier null control to ad-
just their currents to be precisely
equal, the point of minimum car-
rier in the output. The degree of
carrier suppression attainable under
these conditions is typically 65 dB
at 500 KHz and 50 dB at 10 MHz.

One example of where the im-
proved performancc of a linear
balanced modulator in IC form is
extremely useful is in the process

www americanradiohistorv com

of NTSC color encoding. The per-
formance of the device here pro-
vides carricr suppression approach-
ing 60 dB @ 3.58 MHz. This area
has been a troublesome one in the
past. particularly in the all impor-
tant area of generating the color
burst.

Previously used hard transistor
switches suffer from many ills; not-
ably on-off transients (causing phase
modulation), offsets (causing modu-
lation pedestal), uncontrolled rise
and fall times (which again influ-
ence net phase) and carrier sup-
pression (or lack of) in the off state.

Contrast all of this with the mon-
olithic balanced modulator. On-off
transients and rise and fall can be
controlled ideally by modulating the
subcarricr with a burst flag key
with sin® risec and fall times. This
provides a burst envelope of ideal
shape and minimum phase dis-
turbances. Modulation pedestal due
to offscts is minimized by the
matching of the monolithic tran-
sistors and the balanced nature of
the switching configuration.

All of this performance is pos-
sible with the basic circuit of Figure
3, in fact, this circuit can form the
burst modulator of a black burst
generator By lincarly mixing the
output with sync and blanking
waveforms. a colorized black back-
ground waveform is formed.

The same basic circuit also can
be used for conventional amplitude
modulation by offsetting the static
balance of Q5-Q6 to inject a con-
stant amount of carrier in the out-
put. In this manner the modula-
tion input will then add to (on posi-
tive peaks) or subtract from (during
the troughs) the average -carrier
level, accomplishing AM. Tt will be
necessary to increase the range of
the bias adjustment so two sets of
values arc indicated. one for DSB
and one for AM.

One extremely interesting feature
of the linear multiplier is the ability
to double its frequency without
tuned circuits. This is done by fecd-
ing an identical signal to both car-
rier and signal inputs. The output
will then bc a second harmonic. A
circutt to do this is Figure 4.

BROADCAST ENGINEERING
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'WILKINSON LINE SURGE PROTECTORS

REALLY WORK
WKCI

STERED

101.3 FM

2027 OL,D DIXWELL AVENUE, HAMDEN, CONN. 08310

Wilkinson Electronics, Inc.
1937 MacDade Blvd,
Woodlyn, Pa. 19094

Attention: Guffy P, Wilkinson
Dear Sir,

In May of 1970 WKCI was thrown off the air by a large line
voltage surge that arked our rectifier stacks in our FM xmtr.
During July of 1970 we purchased and installed a Wilkinson
Surge Protector model S1la3., Since that time I know of two
times that the line voltage surges have been large enough to
blow the fuses in the primary of the power companys on the
pole distribution transformers which are located outside our
building. Both times the VYilkinson has kept our equipment
from being damaged.

I have a few questions that T would like to have you answer
if possible. The last time we were hit only one fuse of the
three phase line was blown and this left the other two legs
in tact. It also made some of the lights in the building
glow at half power, Our transmitter. had low voltages and
would not stay on the air hut while this was happening
the announces reported that much smcke was coming from the
Wilkinson surge protector. Visual exanmination revealed
no damage. This brought up much discussion around the
station as to:

l. How can you tell if the Wilkinson is working?

2. How can you tell if the Ulilkinson has heen damaged?

3. How can you test this Wilkinson?

There must be some way to test this 'blue gravy hox' that
just seems to keep working and working,

Thanks in advance for any information that you can send me,
and many thanks for a piece of equipment that is really
doing a job.

Very truly yours,

Woctor R Builee

Winston R. Suitor
' i Chief Engineer
ne.

l

1937 W. MacDADE BLVD.

BHINSON

ELECTRONICS, INC.

TELEPHONE (215) 874-5236/874-5237

N
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All of these examples have been
forms of modulation using the
MC1596/1496. But this same de-
vice can also be used for AM or
FM demodulation, SSB product de-
tection, and phase detection. In
these tvper of circuits, the upper sets
of switching transistors arc operated
at a relatively high level and the
signal port operates in a linear
mode. Demodulation is accom-
plished by the synchronous detec-
tion of the quad switches. A low
pass filter is used at the output to
remove all but the low frequency
modulation products.

ﬂ_”_” — TIME

Fig. 5 Balanced
demodulator
waveforms.

The process of demodulation is
where the versatility of this circuit
really becomes obvious. Not only
does it demodulate all conventional
forms of modulated carriers, but
also it does so in a precise fashion.

Take a double sideband signal
for instance, such as the upper
waveform of Figure 5. By multiply-
ing this waveform with a local car-
rier (directly below), synchronous
detection of the cnvelope occurs.
The recovered audio is available
(after low pass filtering) in two
phases at the two outputs, one of
which is shown. Figure 6 is a circuit

LOCAL CARRIER
300mV {RMS)

MODULATED J L

0.1f MC15%

b |

12V
3K 33K
- >
2 10K AF
1 OUTPUT
" 1
9

| Imﬁ
l, .

5

1
CARRIER "
0LF 21K
4
1K

Fig. 6 Demodulator circuit.
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example of this demodulator.

The carrier can be derived from
the input signal by amplification
and limiting or locally generated by
a phase locked oscillator. Conven-
tional AM is demodulated in the
same manner.

The important feature of this
type of demodulation is that it is a
low distortion process since it does
not have the diode threshold of a
conventional peak detector. Thus
its dynamic range is much wider
and it can recover clean audio with
carrier inputs in the millivolt region.

The same basic circuit is also
useful for FM detection. In this
type of demodulation the carrier
will be a constant level at both
inputs, but onc is shifted 90° in
phase to form a quadrature detec-
tor. The phase of this input will
vary with frequency. and the FM
at the input will cause a duty cycle
modulation of the demodulator
switching The output is then inte-
grated by the low pass filter and
the audio modulation recovered.

Phase detection is the basic form
of FM demodulation process just
described, so it can be understood
casily in the same manner. If one
input is a constant phase and the
second varies with respect to the
first, the conduction angle of the
switching will also vary. The de-
sired information contained in the
phase difference can be either DC
or rapidly varying intelligence (such
as audio in FM). The detection
bandwidth will be determined by
the responsc of the low pass filter.

Summary

The balanced modulator is an-
other example of an old circuit
technique made attractive perform-
ance wise and economically by IC
techniques. It forms the basis for
a wider varicty of IC circuits whose
presense will be felt increasingly as
time progresses. The second part of
this article will look into the next
evolutionary step of the monolithic
balanced modulator, the four quad-
rant multiplier and its operations
and applications in signal process-
ing functions. A
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It's not done with mirrors.

Helical recordings are often made under
far from 1deal conditions, but with a
bit of 3M magic the viewer need never
know 1t

The magic 1s in a new 3M helical
dropout compensator and an ultrastable
3M processing amplifier with video AGC
and chroma level control Stand-alone
units, they may be combined at any time
to form a complete video processing
system

Mincom Division

November, {97]

The proc/amp provides dc restoration
and removes hum, tlt and low frequency
bounce Sets peaks automatically
Inserts clean blanking and timing infor-
mation to FCC specs Normalizes
luminance-to-chroma ratios

And the dropout compensator replaces
all the video information your helcal
recorder loses — in monochrome and
color — with signals perfectly matched for
luminance and chrommance and com-
pletely free from switching transients
No more white or color flashes and no

VIDEO PRODUCTS

Circle Numbaer 27 on Reader Reply Card
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color mismatches

The only thing the home viewer
notices 1s that he's got the best picture
he's ever had

And if you've seen what com.petitive
equipment does, you know that this just
has to be magic (We'll gladly let you
in on the secret, 'though — just wnite )

Mincom Division, 3M Company, 300
South Lewis Road, Camarillo, California
93010 Telephone (805) 482-1¢11

Y]

COMPANY
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One of the latest innovative uses
of clectronics in education, Com-
pressed TV utilizing the FM SCA
channel, was demonstrated by Gates
Radio Company. a division of Har-
ris Intertvpe Corporation, at the
1971 NAEB show held Oct. 18. 19
and 20 in Miami, Fla.

This new application of the aud-
io/visual medium is the television
cquivalent of a slide projector . . .
a video svstem in which a single
frame of information, cither pic-
torial or graphic. is transmitted in
seven seconds.

Although “Slow-Scan” TV equip-
ment has been offered by several
firms in the past, what Gates dem-
onstrated at the NAEB show is a
new concept in convenience and a
far less expensive means of signal
distribution utilizing the FM sub-
carrier to transmit visual informa-
tion.

By compressing the video spec-
trum down to audio range, the
equipment transmits visual signals
over an existing audio channel, in
this case an FM broadcast sub-
carrier channel, to any number of
receiving locations.
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Transmitting ter-
minal can be as
simple as a small
industrial TV cam-
era, monitor, and
video compressor.
Location can be
up to 10 miles
from the transmit-
ter.

By C. Elmore, Gates Radio

A simple system may consist of
a standard industrial-grade TV
camera connected to a bandwidth
compressing device. The narrow
band video signal from the com-
pressor is fed into a subcarrier gen-
crator which modulates the main
carricr of the FM transmitter. In
the system offered by Gates, picture
transmission is normally achicved
in sceven scconds, but slower or
faster transmission rates may be
implemented for specific require-
ments.

The receiving terminal system
consists of a slightly modified SCA
receiver which allows reproduction
of frequencies down to DC. The re-
ceiver is coupled to a special video
disc recorder which converts the
narrow band video signal back to
standard 525-line television rates
for viewing on one or more normal
television monitors.

Picture storage is accomplished
by the magnetic disc memory and
pictures may be viewed indefinitely.
However, because of the time re-
quired to transmit a single frame,
motion is not portrayed . . . and
reproduced images are all “still-
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lifes;

Glen Southworth, president of
Colorado Video, Inc., manufacturer
of the Compressed TV equipment
distributed by Gates, addressed
NAEB delegates on the applica-
tions of, and theories behind this
emerging use of video technology.

In his talk on “Narrow Band
Video Transmission of the FM
Station Subcarrier,” Southworth ex-
plained that “in normal television
30 complcte images per second are
transmitted to achieve the illusion
of motion. These signals require a
great amount of spectrum space,
typically 4 MHz, and pose a series
of problems in transmission and
recording.”

“By comparison,” he continued,
“Compressed TV signals operate
with only a small fraction of the
bandwidth of conventional video,
perhaps 1/1000th, greatly reducing
transmission costs.”

“Although Slow-Scan TV trans-
mission has been used frequently
over normal phone lines,” explained
Southworth. “the FM system is a
much faster and less costly means
of communications, The FM system
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transmits a clean, high-quality sig-
nal within the radius covered by
the FM transmitter at a fraction of
the cost of television or phone lines,
and when needed, FM relay sta-
tions can be used to increase the
coverage area.”

Gates design engineers, who have
conducted extensive tests of Com-
pressesd TV equipment, recognize
the systems’ potential in the fields
of cducation, “store-casting” and
private communications. Com-
pressed TV could well be labeled
“network of knowledge™ . . . a link
between the respositories of knowl-
edge and graphic information with
institutions and individuals through-
out the world.

Currently the narrow band video
technique, utilizing the FM subcar-
rier, is being tested at Southern TI-
linois University at Carbondale and
proposals for FM transmission use
have been submitted by public
school systems in Flint, Mich., and
South Bend, Ind.

Slow-Scan TV, transmitted by
phone line, is now used by a num-
ber of educational institutions for
illustrated lectures as well as for a

link between hospitals, clinics and
major medical centers.

The application of Slow-Scan TV
between medical centers and hospi-
tals has attracted much attention in
the last two years. Using telephone
lines, the University of Wisconsin
Medical Center at Madison trans-
mits a series of programs to hospi-
tals within the city, while in Cali-
fornia, two hospitals, located some
500 miles apart, are using this type
of equipment to send medical di-
agnostic pictures over audio chan-
nels. The system can be used to
transmit electrocardiograin tracings,
portions of X-rays and other rec-
ords.

While these applications by
phone lines have become realities,
more extensive use of Compressed
TV is possible through the more
cconomical FM subcarrier method.

For instance, in this decade engi-
neers feel Compressed TV utilizing
the FM channel could become the
video equivalent of “store-casting.”
Presently onc chain of drug stores
is studying the feasibility of trans-
mission of coded signals such as
“Today’s Special . . . Bayer Aspirin

. . . one bottle full price . . . next
bottle half price.” This signal could
be picked up only by the drug store
receivers activated by their specific
code while other subcarriers would
receive their own commercials or
public service announcements.

Instruction of the home-bound
could be accomplished via Com-
pressed TV and, in the municipal
field, the same technique could al-
low the rapid transmission of police
information . . . mug shots, finger-
prints or other identification. Com-
pressed TV could be used as a
major distributor of facts and
figures from the great metropolitan
libraries and museums to receivers
throughout the world.

With the advent of this Com-
presssd TV concept, pertinent
graphic data can now be placed
before specific audiences for a
designated length of time at a rea-
sonable cost.

Compressed TV via the FM
broadcast station subcarrier chan-
nel is another step forward in the
practical application of electronics
in the field of education and com-
munication. A
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Digital logic basics

By E. S. Bushy, Jr.*
Part 2 of a series

September’s installment described
the various families of Integrated
Circuit logic devices and how to
understand the functioning of logic
gates.

Logic performed with gates alone
is called combinational logic. A
number of inputs. each one of
which may be true or false, is “com-
bined” (using gates) so that an out-
put appears when, and only when,
all the inputs are right.

There are uat least two ways to

*Engineer, Ampex Corp.,
Redwood City, Calif.

+12v

go about arranging a combinational
circuit. One is to make sure that
when all inputs are right, the output
is energized. The other is to make
sure that when any input is wrong,
the output is inhibited. Sometimes
one approach requires less hard-
ware or is more fail-safe than the
other. There are methods which can
lead to a least-hardware design.” In
large systems, especially when a
number of outputs arc to be gen-
crated from the same set of inputs,
these methods can be worth the
time spent using them.
Combinational logic is important
and vital but is only a part of a
logic system. This is because the
right output persists only so long
as all the right inputs are present

v
BETTER

I
|

NOTE: DIODE IS 4 7v ZENER FOR DTL & TTL,

Fig. 1a ANY D1ODE FOR RTL
+ LOGIC SUPPLY
,
247K
< DTL, TTL OR RTL
L
= £
0.K.
=
Fig. 1b NOTE: TURN-OFF TAKES LONGER THAN TURN-ON
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and stcady. In a broadcast studio

hardly anything is steady very long.

Examine the following typical state-

ments and what is implied by them:

A. “Momentarily depress the
start button” (MEMORY)

B. “Video will switch at the first

vertical interval after the
‘take” button is pressed
(CLOCKING)

C. “Video crase is delayed ap-
proximately 10 milli-sec-
onds” (DELAY)

D. “18 Frames later, the video
record heads are energized”
(DELAY BY COUNTING)

E. “The machine will then auto-
matically stop, rewind, re-
start, and record the next
‘take’ ” (SEQUENCING).

In Part 1 of this series, page
28, column 3 September is-
sue, the second reference to
RECORD BUS should read
RECORD BUS. The lack of
the overhead bar over those
words changes the meaning
180°.

+ RELAY SUPPLY

Flg. 2a

oOXrOr

SEE
FIG
2C

OK IF RELAY SUPPLY AND {C SUPPLY

ARE IN THE SAME EQUIPMENT.
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GND GND
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KEEP -
< WARM

DROPPING

DROPPING RESISTOR SO LAMP 1§

BRIGHT ENOUGH WHEN ON,

KEEP-WARM RESISTOR SO LAMP 1S

DIM ENOUGH WHEN OFF.

KEEP-WARM
RESISTOR
SELECT
SELECT
Fig. 3
The idea is . . . timing, control,
and memory are something else

again.

Also obvious from these exam-
ples is that inputs are likely to
originate  from buttons, switches
and other non-IC items, and result
in the operation of lamps, relays,
solenoids, motors and the like. The
IC logic is in between.

This installment will dwell on the
problems or getting signals into and
out of logic IC’s (interfacing), some
of the non-combinational uses of
IC gates. and edge-triggered de-
vices.

Remoting Panel Controls
A popular cquipment modifica-

tion is to cxtend panel controls to

November, 1971

a comfortuble pluce where there is
a chair. If the panel control con-
nects directly to IC’s, be wary. A
relay takes from 4 to 40 milli-
scconds and SO to 500 milliwatts to
energize. An [C equivalent can do
it in 4 to 40 NANO scconds on
I 10 5 milliwatts. The wire to the
remote control can easily pick up
this much energy from an adjacent
wire, especially if that wire is “un-
sanitary”.

Since it is difficult to press a
button for less than 10 milliseconds,
some form of R-C filtering at the
IC input can be used to de-sensi-
tize it to short noise spikes (the
usual problem). A simple shunt
capacitor across the input will work,
but renders its control wire unsani-
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ALWAYS USE
THE D10DE

DIODE MUST BE ABLE TO WITHSTAND
NORMAL VOLTAGE ACROSS COIL.

D10DE MUST BE ABLE TO CARRY
NORMAL COIL CURRENT.

DIODE SHOUD TURN ON FAST.

Fig. 4

tary because of the large current
surge through it when the capacitor
discharges through the wire and the
switch contact. Figure 1 shows a
couple of workable answers. The
idea is to furnish a moderate cur-
rent, over an extended time, and
also limit the rate of voltage change
in the control wire (out of respect
to its neighbors).

The wires leading to IC inputs
should be bundled scparately from
those leading to higher powered de-
vices such as lamps and relays. If
a ground is necessary at the remote
point, assign onc or more wires in
the cable as ground returns. Don’t
use a shield for this purpose. A
shicld must be able to conduct, but
shouldn’t be used so that it must.
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SIGNAL INPUT
ON
I i3
GATE 1
INPUT

Fig. 6

QuTPUT

RTL

OUTPUT

INPUT

FLIP-FLOP USED 10 DE-BOUNCE SWITCH AND RELAY CONTALTS

FIRST CONTACT CHANGES $LIP- FLOP STATE
SUB SEQUENT CONTACTS HAVE NO EFFECT AS
FLIP-FLOP HAS ALREADY RESPONDED.

GATED LATCH

Stealing Logic Signals

From Existing Equipment

As thief, it is your responsibility
to avoid fouling up a logic circuit in
the process of cxtracting a signal
from it. If the wirc you attach is
going any distance, isolate it by
interposing an invertcr or gate be-
tween the signal source and your
wire. Unused sparc gates and in-
verters are  frequently found on
circuit boards. Steal them.

Always isolate when taking a
signal from a flip-flop. Antennas on
flip-flops are indiscrete. Make sure
your input doesn’t cause the drive
capability of the output you arc
using to be exceeded.

38

Altering Logic
In Existing Equipment

Probably the cleanest approach
is to design your new circuit so
that its installation requires mini-
mum surgary to the circuit board.
Mount and prewire your new circuit
on a picce of pre-punched board.
Mount this outrigger board on or
ncarby the one to be modified. The
idea is to miake it casy to restore
the equipment o originul condition.
Its sccond-hand market value is
betier that way.

Driving With IC’s
Most of the common items that
need turning on, like lamps, relays
and solenoids, use a higher volt-
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age than the IC's use, and are pow-
cred by a supply that is not only
scparate. but may often be part of
another system. Figure 2 shows a
method of turning on something
that is part of another system with-
out tving the grounds tightly to-
gether. It is tolerant of minor dif-
ferences in ground potential.

Incandescent  lamps  present 4
turn-on problem because the cold
filament resistance is so low. Figure
3 illustrates two approaches which
reduce the turn-on current surge.
Either onc or both together help.
and extend the life of the lamp as
well,

The problem with relays and
solenoids is turning them off. Being
inductive, they resent it, and kick
up a vicious voltage “‘spike” when
their current supply is interrupted.
Properly used, this effect operates
automobile spark plugs, but is death
to transistors. A diode connccted
across the coil will “catch™ this
spike and prevent it from cxceeding
the supply voltage. See Figure 4.
The presence of the diode causes
the magneiic field to decay more
slowly than it normally would. If
this added turn-off delay is a prob-
lem. vou probably shouldn’t be
using such a device anyway.

It is prudent to include a similar
diode in lamp circuits, since sooner
or later some less knowledgeable
person will attach a relay to the
lamp circuit without benefit  of
diode.

Put It in Writing

Whatever you do to cxisting
cquipment, document what you do.
Put a note on the old schematic
referring to the new page you will
add for the new circuit. It it’s com-
plicated. writc an cxplanation of
how it works and put that in the
book, too. The kind of job sceurity
that comes with “keeping it alt in
vour head” can get a little too
secure.

The Most Common "Memory’’
Figure 5 shows how two ordinary

gates can be connected to cach

other to form a bistable flip-flop.
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In the contiguration shown, the out-
puts of the flip-flop will always
revedl whether its corresponding in-
put is active, or was the last to be
active. Tdeal for remembering that
a momentary push-button was
pressed, this circuit is also called a
“latch”, and an “R-S$” flip-flop.
(The inputs are called the *‘set™ in-
put and the *“reset” input.)

Metallic relay and switch con-
tacts are unreliable for the first
few milliseconds after they are
whacked together. Figure 5 also
shows how a simple flip-flop can
be used to derive a single edge from
a switch instead of the usual shower
of sparks.

When i button, switch, or relay
contact is feeding an IC circuit
which produces alternate action
(ON-OFTF-ON-OFF) or which
counts the number of button pushes.
it is mandantory to “debounce” the
button.

The Gated Latch

The circuit of Figure 6 illustrates
how a gate can be connected be-
tween an input and the latch. As
shown, when the gate is on, the
output of the latch will “follow”
the input. When the gate is shut
off, the latch is disconnected from
the input, and stores the input’s
state at the instant the gate shut
off.

The fact that the output tollows
the input while the gate is on can
sometimes be a problem, in which
case simply turn on the gate with
a4 short pulse at the time vou want
to “examine™ the input.

Making Pulises

To make a short pulse out of
an “edge” (a transition from high
to low or vice versa) simply AC
couple the transition to a gate or
inverter’s input as in Figure 7A.
Figure 7C shows what to do to
get long pulses from short inputs.

The internal component values of
1C’s cun vary about —+25 percent
between samples. Therefore don't
use these circuits where tight con-
trol of pulse widths is required.
Pulse widths will vary with tem-
perature as well,

Pre-packaged “one-shots” (mon-
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ostable multivibrators) are avail-
able, one or two to a package. You
connect a resistor and capacitor to
cach to dctermine the one-shot’s
active period. They may be con-
nected to be positive-edge or nega-
tive-edge triggered, and may be
made ‘“‘retriggerable”. This mcans
that if a new triggering edge arrives
during the active period started by
a previous trigger, a4 new active
period is defined. Thus # string of
input triggers whose repetition

47K

g

period is shorter than the active
pcriod will cause the output to stay
continuously “active”. This feature
makes the unit useful as a “miss-
ing pulse” detector.

Edge-Triggering
No matter how short a pulsc is,
there comiecs a point in the design
of things when something must
happen at the beginning or the end
of a pulse (upon an ecdge) instead
of during the pulse. There is a vast

INPUT INPUT "HIGH" SHOULD BE SEVERAL
NPUTF™}— 7iMES LONGER THAN OUTPUT PULSE
]

hOUTPUT

Fig. 7a

USEFUL WHEN INPUT MAY

: BE AS SHORT AS DESIRED
: OUTPUT. MAX, CAPACITOR
INPUTY SIZE FOR SAFE OPERATI ON
. IS ABOUT , 022)F
[}
jLouTPUT
Fig. 7b
3
DTL out
47K
1
! - inpuTU
[ ouTPUT
TOMAINTAIN RECIABLE
OPERATION, QUTPUT
+ MUST BE INACTIVE SEVERAL
TIMES LONGER THAN
RTL 1T IS ACTIVE.
47K
IN
-8
INPUT
[]ouTPuT

IN ALL CASES SELECT CAPACITOR FOR DESIRED OUTPUT PULSE DURATION
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FOUR J-K'S CONNECTED TO DIVIDE BY 16
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array of IC devices which do their
thing onlv upon a transition at the
control input.

Figure 8 shows how two gated
latches may be connected in series
to form a master-slave type flip-
flop. In the form shown, it is called
a “D” flip-flop (T don’t know why).
The output will “follow” the input,
but only after a high-to-low transi-
tion at the control input. The con-
trol input to edge-triggered devices
is usually called the “clock” input.

Figure 9 is the same circuit with
feedback applied from outputs to
inputs.  The resulting action has
been found 1o be very useful. The
circuit shown is one way of forming
what is known as a J-K flip-flop.
(There are other ways of doing it)

The significant rules of such a
flip-flop are as follows:

1. Nothing at all can happen ex-
cept upon a specified edge.
(Either a positive-going or
negative-going one. depending
on the device.)

2. If both inputs are inactive, the
output will never change.

3. If one output is active, and
the other is not, the output
will assume the status of the
inputs a few nanoseconds af-
ter the clock edge. If the out-
puts were already like the in-
puts. they don’t need to. and
won’t change.

4. If both inputs are active, the
output will change to the op-
positc of what it was before.

The important thing is this: every
cycle of an input waveform has
two transitions—one negative, one
positive. Only one of these can
produce a change in the flip-flop.
If operated as in rule 4 above,
every two input transitions produce
one output transition. The result is
a divide-by-two, a binary divider.

J-K flip-flops come one or two
to a package Besides the two in-
puts (called J&K for reasons I know
not), two outputs are provided
(usually called Q and Q) as well
as one or two DIRECT sct and
clear inputs, which affect the output
directly whenever they are ener-
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gized. This is done so the flip-flop
can be used as an R-S flip-flop if
desired. Also. since flip-flops can
“wake up” ecither way when power
1s first applicd, they arc useful to
“initialize” the device, to make sure
it gets out of the right side of bed.

Operating a J-K as a binary
divider, and connecting its output
to the “clock™ input of another
produces two divide-by-two’s or a
divide by four. Threc stages divide
by 2" or 8. Four stages divide by 2*
or 16, and so on. Applving judi-
cious feedback from later stages to
carlier ones can “force” some
“counts” that really didn’t happen.
causing the output edge from the
last stage to occur after some num-
ber of inputs less than normal. A
divide by 16 can thus be connected
to divide by 16 or any number less
than 16. Figure 10 shows a divide
by 16, and Figure 11, two ways of
dividing by 10.

Figurc 12 shows a number of
I-K’s connccted in series with all
clock inputs driven from a4 common
source. At cach clock cdge, each
J-K’s output assumes the condition
of its inputs, and the input signal
advances on¢ “J-K” per clock edge.
Since the output can only change
after a clock edge, the progression
of the signal from left to right can
never jump two J-K’s in onc go.

The connection shown in Figure
12 is called a “shift register”. The
input condition. whatever it is, is
“shifted” ene step to the right for
cach clock edge. Shift registers
with fecedback applicd from output
to input can form a kind of fre-
quency divider.” The maximum divi-
sion is 2xN where N is the number
of J-K’s in the circuit. It's uscful
for dividing by small numbers.

Shift registers are also useful in
delaving an input logic signal. The
delay time is NXCLOCK PERIOD.
Prepackaged shift registers are
available with up to several hundred
stages. Ones having 4 or 8 stages
have pins connecting to cach stage’s
output. Larger ones provide input,
output, and clock connections and
sometimes a few “taps”.

Sometimes whole logic systems,
or large parts of logic systems,
operate on a ‘“clocked” basis, that
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is, anything that can change will do
so only at a clock edge. In such a
system you can at least predict
when something won’t happen. You
can also predict that nasty switch-
g transients will always occur
after a clock edge when all the
devices are inscnsitive. Such a sys-
tem is called “synchronous”.

Figure 13 illustrates a method of
“clocking in” asynchronous inputs
(like from a push-button) into a
synchronous system. Tt produces a
single pulse per input edge, which
begins precisely at the clock edge
following the input, and cnds pre-
cisely at the next clock cdge after
that. It guarantees an output pulsc
of fixed duration and known tim-
ing, and is often more uscful than
a onc-shot in making short pulses
out of input transitions.

Something was left unsaid about
frequency dividers. A divide-by-16
makes one complete cycle of events
per 16 input cycles. Four J-K’s
connected thusly have 2' or 16
different combinations of which flip-
flops are “on” and which are “off™.
Each input edge produces a differ-
ent combination, By properly ex-
amining the circuit one can tell
HOW MANY input edges have ar-

rived. A frequency divider can be
and usually is a COUNTER. A

Footnotes
1. Karnaugh. M. "The map method for
synthesis of combinationa! logic cir-
cuits”. Trans. AIEE, Vol. 72, pt. 1,
pp. 593-599; Nov. 1953.

2. Irwin, Jack. "Using the J-K flip-flop

Other Reading
1. J. Anderson, T. Gray, R. Walker. “A
second generation one-shot”, Fair-
child Application bulletin APP-173.

2. Application Memos; Signetics Corp.
811 East Arques Ave., Sunnyvale,
CA. 94086. 1968.

3. Robert G. Middleton, Pulse Circuit

in small modulo counters”: Fairchild Technoloqy, pub. by Howard W.
application note APP-120. Sams.
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SYNCHRONOUS PULSE-MAKER
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Film In Local
Origina tion Part 4 of a series

By John G. Spence, Eastman Kodak

“With a small staff, a minimal
investment in a camera that takes
35mm slides, and the part-time help
of area high school students, we
have proved that a cable television
system can make a profit from local
origination.”

The man speaking is Robert W.
Davison, general manager of Cable-
vision of Hendersonville, N.C., inc.
He continues:

“After six months of trial-and-
error experimentation with sophisti-
cated production techniques, we de-
cided to simplify . . . to do what
we can do best. In brief, we de-
cided to offer local origination to
subscribers as a source of material
not available on other outlets. And
it’s worked.”

In its effort to streamline opera-
tions, Cablevision first sclected a
local high school student (a senior
with some experience in radio) as a
control room trainee. After only
three days, this student was able to
handle live programming with vir-
tually no errors. Then, as the ex-
periment proved successful, the
management hired two more teen-
agers as cameramen, gradually ex-

panding to the current complement
of five part-time high school stu-
dents in various phases of Cable-
vision’s program origination.

Except for professionally pro-
duced materials, such as national
automobile spots, most all of the
commercials are created on slides
shot by Cablevision’s own photog-
rapher. The system sells these com-
mercials in four programming seg-
ments:

1) Spots for the automated

weather station.

2) Ads for special program

sponsorships.

3) Spots for sponsors of regular

programs.

4) Commercials for run-of-

schedule (ROS) use.

Davison continues: “The weather
station became a revenue source
about the time that we reevaluated
our programming and decided to
streamline. Our weather unit was
already equipped with a Kodak
Carousel 650 projector, with an 80-
slide capacity. We developed a
method to add a cartridge-loading
continuous-loop playback unit. It
could be triggered by a mechanical

Film Behind The Scenes In CATV

There are, literally, dozens of
other behind-the-scenes stories that
could be told:

There’s the CATV system in the
Northwest that originates at least
four hours of programming daily,
including a newscast and local
sports specials. Sixteen millimeter
and super 8 film projectors have
been incorporated into the film
chain, along with a Kodak Ekta-
graphic slide projector. The man-
ager is convinced of the need to
move into full-color programming
as quickly as possible, and he feels
that film offers the best all-around
choice for his CATV operation.

Another small cable system in
California has done such a good
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job of programming local events
that it regularly attracts 30 to 40
percent of the daytime audience in
the community. As a result, the
system has been able to sell many
local commercials. A problem arose
when local advertisers found they
were competing with black-and-
white spots made on location
against the sophisticated color ads
seen on commercial TV.

The CATV manager solved the
problem with color film shooting
on location—even though he had
access to a color videotape van for
special events. Film has proved it-
self for day-in, day-out production
at reasonable costs.
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switch operating on the side of the
projector, and closed by ‘bumper’
discs on the tray.

“A commercial spot package for
the weather station now consists of
four slides shot at the sponsor’s
store, plus an audio track. The
price of the package is $30 a month
for continuous showing.

“Thus, 30-second commercial is
broadcast at the end of each full
sweep of the weather dials. With a
full tray of 20 sponsors, each spot
would be shown in rotation about
every 39 minutes—with a potential
monthly income of $600. Our best
month to date netted almost that
amount.”

Cablevision is a good example
of the value of the building-block
approach in the film system. As
Davison describes it: “Color slides
are the least expensive item in the
production of a commercial. The
reasons: A 20-exposure roll of
Ektachrome-X film, bought in
quantity and processed through a
local camera shop, costs less than
$5 . . . or about 25 cents a slide.
In addition, all slides are added to
our in-station file and become a
source of ad reruns and visuals for
news shows.”

Looking Ahead

The CATV management has
learned that color slides are useful
in other areas, too. For example,
although Cablevision is now pro-
gramming in black-and-white, a
switch to color would be relatively
simple, and plans are underway to
make the conversion. Thus, refer-
ence sources, such as the color slide
file, must be built for that eventu-
ality. The CATV system also uses
color slides for public relations ef-
forts and for illustrations in talks
before local civic groups.

“Slides are produced on a de-
tailed shooting schedule,” says Da-
vison. “Photography is done after
school hours and on weekends. We
also shoot our own station IDs, as
well as creative slides for special
promotions.”

Cablevision of Hendersonville, it
turns out, is not solely tied to slides.
Another profitable special centered
on the use of football coaches’ films
from area high schools. The foot-
ball programming ran from 1:30 to
7:00 p.m. on Saturdays during the
season, and it was sold in three
segments:
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NCTA Wants Flexible Incentive

NCTA told the Office of Tele-
communications Policy that only if
the government adopts policies of
“flexible incentive rather than co-
ercion” will the cable television in-
dustry be able to fully serve the
public interest.

The asecertion was included in
NCTA'’s response to OTP’s request
for “concise written statements” on
broad issues related to cable’s
growth. In addition to urging that
“a flexible and generally less re-
strictive regulartory environment
would best serve the public”,
NCTA stressed that prompt adop-
tion of the FCC’s August 5th pro-
posals is necessary to allow initia-
tion of the measured growth of
CATV. The association also noted
that unless further government de-
lay is eliminated, enormous social
and economic advances will be
forestalled.

OTP asked specifically for com-
ments on six complex issues related
to the future of cable television.

PUBLIC IMPACT — “Without
fear of exaggeration,” NCTA
stated, “the long term impact of
CATV on the public-at-large will
be nothing less than revolutionary.
But if the potential of cable is to be
realized, some government regula-
tion of non-broadcast channels is
necessarv—for example, minimum
channel capacity requirements.”

INDUSTRY STRUCTURE—
NCTA stressed that cable TV
should not be treated as a total
common carrier if it is to evolve
into an integrated distributing and
programming service encompassing
a total cemmunications program.
The CATYV industry favored “some
limits on the number of systems
which any one entity can own or
control and short term restrictions
on cross-ownership of various me-
dia in the same market.” NCTA
also opposed municipal ownership
of CATV systems.

ACCESS—The association said
all responsible persons and groups

should have the opportunity to ex-
press themselves via a public access
CATYV channel. It noted, however,
that development of access chan-
nels should be accompanied by leg-
islation limiting the liability of the
system owner.

COPYRIGHT—The CATV in-
dustry supported “a blanket copy-
right solution to be included in a
new law covering all non-originat-
ing uses of copyright materials.”
The association suggested a “com-
pulsory licensing plan scheme”
would be fair to all.

IMPACT ON EXISTING ME-
DIA—The development of CATV
will have minimal, if any, adverse
economic effects on networks or
network affiliates, NCTA said. But
it noted a failing stations doctrine
could be instituted to rescue any
station so affected where the public
interest could be served.

REGULATORY FRAME-
WORK—NCTA wurged that there
be “Federal preemption of the field
of CATV regulation.” The choos-
ing of franchise areas, however,
should be left to local communities.

new Lsc VEDETTE

16mm and 35mm PROFESSIONAL PROJECTORS

for fast, safe, high speed viewing and
inspection of motion picture fitm

maximum quality.
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MAGNETIC TAPE

Presented The Academy of Motion Pictures Arts and Sciences Award of Merit
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Ultrasonic energy is the most effec-
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completely clean motion picture
film, microfilm and tape without
mechanical scrubbing and wiping.
Ultrasonic energy performs the
entire cleaning operation.

= Restores clarity and sound to

® Enhances the entertainment
value of motion picture film and
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CLEANER

= Assures static free film with color

= The ideal machine for film quality
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release print inspection. Handles
negatives, fine grains and prints.

= Visual inspection of both picture
and optical sound track. Solid state
amplifier for simultaneous
monitoring of picture and sound.

= Efficient revolving prism shutter
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= Completely automatic . . .
requires only loading and
urloading.
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hardware because of deterioration
and/or obsolescence.

Figure 2 is a block diagram
showing one trunk line amplifier, a
diplexer and a line extender ampli-
fier as would be used in a single-
cable bi-directional CATV system.
Reverse-direction signals are trans-
mitted within the 6-32 MHz range
and forward-direction signals are
transmitted within the 50-220 MHz
or 50-270-MHz range.

90 MHz range is that fewer trunk
line amplifiers are required in the
reverse-direction trunk cable. An-
other advantage is that reverse-
direction television channels can be
transmitted on the aural and visual
frequencies of Channels 2 through
6 to the head end and then routed
back over the forward-direction
cable without requiring frequency
translators at the head end, as
shown in Figure 5. This, however,
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Figure 3 is a block diagram
showing a reverse-direction trunk
line amplifier, a forward-direction
trunk line amplifier, a diplexer and
a bi-directional line extender ampli-
fier as would be used in a two-
cable system. Reverse-direction sig-
nals can be transmitted within the
17-90 MHz range and forward-
direction signals in the 50-270
MHz range. Or reverse-direction
signals can be transmitted also
within the 50-270 MHz range.
When dual-feeder cables are used
as shown in Figure 4.
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The advantage of limiting reverse-

direction transmission to the 17-
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could prevent the use of some or
all of these channels for transmit-
ting of off-the-air programs.

The diplexer mentioned earlier
routes the signals from the forward-
direction trunk cable into a feeder
cable, and signals from the feeder
into the reverse-direction trunk
cable.

The reverse-direction frequency
bands of 6-32 MHz and 17-90
MHz mentioned here are those sug-
gested by one manufacturer. Others
may opt to use other frequency
bands starting higher or lower. The
wider the separation between the
reverse-direction and forward-di-
rection frequency bands in a single-
cable system, the less costly the
required filters and the fewer the
technical problems.

When Do We Start?

It is true that Dbi-directional
transmission capability does not
come cheap and requires carefully
engineered electronic hardware,
particularly for single-cable sys-
tems, but the day has arrived when
it is no longer a matter of “if”
two-way CATYV is practical, but is
now a matter of “when” imple-
mentation is to be started. One
engineer, when asked about how
long it took to design bi-direc-
tional CATV hardware, replied:
“since it was impossible, it took a
little longer”.

BROADCAST ENGINEERING
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An important word from your
local sponsor.

If you want to attract new subscribers, use the power
of film. Film can cover your market, and make local origi-
nation truly local. Film's flexibility and portability make it
an ideal medium for putting local news, sports, and public-
interest features into a CATV system.

Film can help cover your expenses, too. With film you
can shoot simple commercials that fit the needs of your
local sponsors. Film lets you go out to the advertiser, and
record his message right at his ploce of business.

Local origination can be a lot easier with film. And no-
body knows more about film than Kodak. If you want the
complete story, call the Kodok office nearest you. Find out
how easy it is to get the evening news on film, before and
after a word from your sponsor.

EASTMAN KODAK COMPANY

Atlanta: 404,351-6510: Chicago: 312/654-5300: Dalias: 214/351-3221
Hollywood: 213,/464-6131: New York: 212/262-7100: San Francisca: 415/776-6055
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manufacturer states that these Kkits
can be used with any make of line
amplifiers. The availability of this
kind of hardware makes it pracical
right now to add two-way capabil-
ity to a CATV system.

The alternative is to add a sec-
ond cable using one-way amplifiers
of the same type as used for for-
ward-direction transmission, This
provides as much transmission ca-
pacity in the reverse direction as in
the forward direction. The cost and
complexity of such a system de-

pends upon whether reverse-dircc-
tion signals are to be applied to
only the trunk cable or to both the
trunk and feeder cables, as well as
if parallel reverse-direction feeders
are to be installed or if the exist-
ing feeders are to be equipped with
bi-directional amptifiers or filtering
devices. These options are illus-
trated in Figure !.
Initial Decisions

When starting from scratch, the
decision on whether to use the
single-cable technique or the two-

cable technique has to be based on
cost and performance standards, as
well as on required reverse-direc-
tion transmission bandwidth. Since
no one can accurately predict how
much reverse-direction bandwidth
will be required in the future, par-
ticularly in highly populated areas,
it might be less costly in the long
run to install a two-cable system
initially. Also, consideration should
be given to estimated cable life and
to when in the future it may be
necessary to replace the electronic
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Write or phone collect for full specs and new low CATV prices.
SADELCO, INC. 299 Park Ave., Weehawken, N. J. 07087 201-866-0912
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Range does not end at 250 or 260 MHz but
covers complete new band flat to 300 MHz
(no high end roll-off).

Two separate built-in tuners cover 54-216
MHz and 216-300 MHz. Low Frequency Adap-
tor extends range down to 5 MHz, providing
5-300 MHz capability in one portable light-
weight package.

Other Features

Tuned Band Pass Filter inputs for Super-Band
and VHF ranges. (Not fixed broad band fil-
ters).

Logarithmic Scale cuts attenuator manipula-
tions.

Direct Reading VSWR and Return Loss scales
extend the instrument capability when used
with our new Spectrum Analyst or Porta-
Bridge.

FET Metering Circuit.

Taut Band Suspension Movement.

Gold Plated Attenuator Switches.

MODEL FS$S-3-S SPECIFICATIONS
Accuracy:

Standard TV-VHF

(54-216 MHz) = 1.5 dB or better.

TV Super-Band

(216-30 MHz) == 1.5 dB or better.

No sensitivity drop-off at high end.

Also available VHF-UHF Model FS-3.

Meter shown with 5-54 MHz MARK 1} Adaptor, available separately
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new. Back in 1961, Harold Gruen,
who was then with Philco and who
is now president of i.i. Communi-
cations, designed a bi-directional
coaxial cable amplifier which could
be used in systems transmitting
either or both telephone channels
and television.

Your CATV editor must assume
some of the responsibility for pub-
licizing bi-directional CATV before
the required hardware had been de-
veloped. The articles he wrote on
this subject were not PR-motivated.
Their intent was to stimulate the
CATYV industry into developing the
required hardware and at the same
time to help create a demand for
bi-directional CATV. The industry
would stand still in technology were
it not for new challenges.

Canada Moves Ahead

Bi-directional CATYV is no longer
something that has to be put off
into the future because of the lack
of the required hardware. In fact,
the lack of off-the-shelf hardware
did not deter a Canadian CATV
system operator from providing bi-
directional CATV facilities several
years ago. In this particular system,
reverse-direction transmission is
used for conveying remote pickup
programs to the head end for for-
ward-direction transmission to the
subscribers.

There are two practical ap-
proaches at the present time to im-
plementation of two-way cable
transmission. One way is to use a
single cable for transmission in both
directions. The other way is to use
separate cables, one for each di-
rection of transmission. From the
standpoint of engineering problems,
the two-cable approach is simplest
and perhaps best. But it is more ex-
pensive than using a single cable.

To convert an existing unidirec-
tional CATV system for two-way
transmission, retrofit kits are avail-
able. By using these kits, a second
trunk cable does not have to be
added. The kits offered by one
manufacturer are used with existing
line amplifiers and enable trans-
mission in the reverse direction
within the 6-32 MHz range of
three color TV channels and sev-~
eral digital channels and continued
transmission in the forward direc-
tion of TV channels and FM band
signals to the subscribers. The
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New from DITCH WITCH

THE R65

Greater power...
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THE DITCH WITCH R65 . . . A powerful 65 H.P. air cooled engine plus
advanced, proven DITCH WITCH design features make the new R65
trencher safe and easy to operate, while handling the most challenging
trenching jobs. Some of the new outstanding features of the new R65 are:
dependable disc-brake system . . . heavy duty power steering and suspen-
sion system . . . front or rear mounted backhoe capability . . . one piece
removable hood for ease of maintenance . . . heavy-duty hydraulic power
system and convenient quick connect hydraulic coupler manifold. All of
these plus safe rigid frame construction, four-wheel drive, convenient
hydraulic assist to all control systems pius four mechanically-selective
digging chain speeds, with reverse; operated independently of the variable
controlled hydraulic trenching travel speed. Trench to 7 feet deep and to
24" wide. Attachments available are vibratory plow, backhoe, and hori-
zontal boring unit. Let your DITCH WITCH dealer bring an R65 to your
job slte!
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Charles Machine Works. Inc.
100 Ash Street, Perry, Oklahoma 73077

A Full Line of Professional Trenching Equipment From 7-HP to 65-HP
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PBS tries
shortcut to TV tilting

By Jim Karayn, PBS, and
Walter Muckle, CBS Labs

B The increasing use in television
broadcasting of visual titles super-
imposed upon the video presenta-
tion of special events and news pro-
grams has presented a challenge for
a long time to television research
engineers for faster, better and less
expensive means of producing the
needed graphics. Various methods
developed over the past 20 years
have required many people and
complex, expensive equipment—
and a camera.

The introduction of computer
display terminals a few years ago
sparked various methods of using,
in one form or another, computer
characters for television titling.

The basic dot pattern, used in
most computer graphic systems,
simply was not adequate for regular
home viewing. It lacked clarity as
well as flexibility. Continued re-
search evolved the stroke matrix.
Strokes offer a distinct advantage
over dot patterns by analyzing inter-
sections on a line-to-line basis, in-
stead of viewing the letters on a
fixed-grid pattern or matrix.

Exhaustive studies into proper
character height, shape, line-to-line
spacing and other essentials enabled
CBS Laboratories to develop a new
system design concept, with the re-
sultant production of a highly flexi-
ble and legible electronic character
generator. This CBS Laboratories
system is known as Vidifont.

Vidifont is designed to eliminate
the major need for artwork or menu
board titling— or a camera—by
providing the broadcaster with in-
stantly available electronically gen-
erated graphic looking characters,
simply by pushing a few buttons.
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Vidifont provides the user with
two switch selected fonts or type
sizes, each with proportional spac-
ing. All characters assume their full
spread and width. For instance,
“W” occupies four times the space
Of LLI”‘

The equipment configuration for
the Vidifont is based on a modular
concept for improved maintainabil-
ity and reliability. The basic system
is contained in a logic drawer 8.75
inches high, 19 inches wide and 19
inches deep.

Vidifont On NET
Vidifont was used recently on
National Education Television’s

(NET) fast-paced Homefront 71
network documentary. Homefront
71’s producer Jim Karayn, director
and production

Alvin  Mifelow

manager Jim Solt expressed their
belief that this working demonstra-
tion of Vidifont’s flexibility, clarity
and versatility enabled them to add
to their home viewers’ digestion of
this highly information program via
the quality of the visual supers of
questions put to panel members and
of their answers—uvirtually a so-
phisticated version of “show and
tell” for better understanding of the
conclusions on vital subjects de-
veloped by the program.

The use of the Vidifont system
on Homefront 71 was a step-by-step
cxample of the system’s efficient
adaptability to special events and
“ad lib” programs. The studio Vidi-
font operator was provided with a
regular show script. Simple blocks
were used to illustrate the text and

Fig. 1 A mix of upper and lower case letters enabled NET to super any kind of
length or title in real-time over a participant or commentator.
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its planned location on the screen.
Each page (title) ran in show se-
quence. The operator sct up the
font size, typed and centered the
text from his keyboard, and stored
the information in a selected group
of address locations. Each title was

given a number and worked into
the director's script. When a title
was needed, a number was called,
the operator pressed two buttons,
and the title appeared on the studio
switcher for immediate insertion by
the director.

Fig. 2 Vidifont system is operated by a typist who punches out programming in-

formation as needed

.
1/0 DATA cowt
RETECLND BuFFER conTROL
PERTPRERAL S
DEVIFY
=B
INSTAUCT toN viDEo vioeo
STnciEi] i TG DECODER g 0L s
-
FHARACTER FRARACTFR
et Y e U1l vrcooen | 5 ¥ aton
POSTTION
STORACE
conTROL

Fig. 3 The block diagram of the Vidifont character generation system for TV tilting

depicts adaptability to real-time demands.
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System Flexibility

During tie broadeust, every form
and type of title was utilized. Panel
members had from one to three line
supers. Dates were inserted over
video segnients shot months before.
The live commentator rcad mes-
sages as they were rolling up the
screen  with  certain key words
colored and flashing for greater
cmphasis. At the director’s request,
titles were changed and rearranged
out of the original sequence. And
not a single piece of “hot press,”
title cards menu boards or slides
were used during the production.

The Vidifont system has the ca-
pability of producing a 62 character
set. 28 video scan lines high, with
upper and lower case and full punc-
tuation. An additional set of 64 up-
per case characters, 18 scan lincs
high, permits the studio operator to
display on demand up to 10 or 12
rows of information, with a maxi-
mum of 50 characters per row. Spe-
cial font styles can be designed and
changes made in the ficld to imple-
ment them.

Slides and supers which cost up
to five dollars to produce with con-
ventional methods can be done in-
stantly without special preparation
or processing. Any message, prop-
erly composed and stored, can be
re-shown not only in a full page
mode. but also in roll (bottom to
top) or crawl (right to left).

Standard two speed roll and
crawl, with word-by-ward color in
six hues plus black and white. and
automatic tabs and centering are
available.

Magnetic storage devices, which
permanently retain broadcast mate-
rial from week to week and longer,
allow any recorded information (o
be recalled by an address for dis-
play. Storage capacity of 800-9600
display rows are available. Any row
or page of titles can be aired im-
mediately by pressing four address
keys and a “READ” button. The
memory automatically advances
from one address to the next as
cach message is recalled. A whole
program can be aired by pushing

BROADCAST ENGINEERING
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only two buttons—at the operator’s
speed.

Basic System Functions
The compact Vidifont system
provides four basic functions: Inter-
face, Timing and Control, Storage,
and Character Generation provided
on 17 subsystem logic cards.

The Interface provides access to
and from the basic Vidifont and its
keyboard and peripheral devices.

The Timing and Control subsys-
tem provides the basic timing and
generates the necessary internal
command lines and instructions to
sync properly the characters gen-
crated with the display, to provide
proper format of video output, and
to provide basic timing compari-
sons.

The Storage subsystem is the
Memory itself. The Memory con-
sists of circulating shift registers
with eight bits of character storage
provided per character word, up to
50 character words permitted per
row, and 12 or 16 rows of complete
storage dcpending on the system
configuration.

The Character Generation infor-
mation is stored in dynamic recir-
culating MOS shift registers which
are utilized as a controlled delay
line. One single Memory package is
equivalent to 600 transistor stages,
dissipates approximately one milli-
watt per stage, and costs less than
one cent per transistor.

In addition to the enhancement
of special events coverage with the
use of Vidifont, the system dras-
tically reduces costs as it increases
efficiency. If the average station
pays only $75 per day, including
manpower and materials, to pro-
duce titles by special art and cam-
era, it is faced with an annual ex-
penditure of $27,300 based on
seven days a week usage. No spe-
cial equipment is needed to make
the system perform. The output is
video. Vidifont, which can be
switched like a camera without
lying up a costly camera and crew,
represents an entirely new state-of-
the-art advance in electronic char-
acter generation for television. A
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HOW TO SPOT A GREAT
AUDIO CONNECTOR

Most quality connector features are
pretty subtle, but they can make a big
difference in performance and
dependability. When it comes down to
getting your money's worth, it pays to
get nosey about the finer points—

First,
check the
grounding
design
with the
mating
connector.
If it's
strictly
shell-to-shell, you'll have continuity
problems when the plating wears off.
(Switchcraft Q-G connectors have spring
loaded metal “'Ground Contactors™ in
the female connector.)

See if
you're
getting an
extra.ter-
minal for
ground or
shield
wire.
(Switch-
craft Q-G connectors have a husky
ground terminal and shell grounding
method that leaves an extra pin for
circuit use.

U.S. Patent No. 3,219,961
Canadian Patent No. 761,114

Look at
the con-
struction
and finish
of the
housing.
Tempera-
ture ex-
tremes are
rough on plastics and reflecting surfaces
make it tough for the lighting engineer.
(Switchcraft Q-G connectors have a
sturdy die-cast housing and a durable
non-reflective satin-nickel finish.)

Note the
method
of cable
strain re-
lief. It can
make a big
difference
in cable
life.
(Switchcraft Q-G connectors have 2

'C'"" clamps and twin screws for

more positive strain relief.)

Check the
]‘ connector
assembly
method.
Why make
\ for install-
: ing cable?
(Switchcraft Q-G connectors have an
exclusive, patented ‘‘captive design"’

it tough on
yourself

insert assembly screw that never leaves

the one-piece insert assembiy.)

Add these features to terrific styling and
you've just spotted the world’s greatest
audio connectors . . . the Switchcraft
Q-G series. It’s the most complete line
and just as economical as imitation
designs.

Write for catalog C.502b

5535 No. Eiston Ave.
Chicago, lllinois 60630

Circle Number 32 on Reader Reply Card
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A solid state design for
a 2 GHz hetrodyne repeater

By F. P. Collins and D. Shine®

B The rcquircments to transmit
wide band information such as
video or multi-channel tclephone
and wide band data over long dis-
tunces with minimum distortion re-
quires highly sophisticated transmis-
sion equipment. Historically, this
cquipment has been with remodu-
lating terminals with base band re-
peaters or intermediate frequency
heterodyne systems.,

The remodulating type repeaters
takc the base band information, be
it multi-channel multiplex signal or
an actual video signal, and directly
modulate a radio frequency oscil-
lator. Older type cquipment cm-
ployed a klystron oscillator oper-
ating dircctly at the desired micro-
wave frequency.

In later remodulating cquipment,
a transistor oscillator was used to
drive solid statc power amplifiers
which, in turn, drove varactor mul-
tipliers at the desired microwave
frequencies. In some of the more
recent equipment, these oscillators
and power amplifiers opcrate di-
rectly at the lower microwave fre-
quencies and in these cases no
varactor multipliers are required.

The receiver portion of the re-
modulating terminal converts the
microwave signal to an intermedi-
ate frequency and then fully demod-
ulates and amplifies the base band
signal to a level comparable to that
of the original input signal.

Due to the demodulation, ampli-
fication and remodulation, distor-
tion can become appreciable in
long-haul systems. This distortion
is chiefly caused by the phase and
gain slope distortion in the modu-
lator, discriminator and base band
amplifiers necessary to restore the
original base band information.
High frequency phase and gain
linearity is also affected by the IF
and RF circuits which can cause
intermodulation distortion. For
short-haul systems this small distor-
tion can be tolerated but in long-
haul systems the total accumulative

“Microwave Associates
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affects of this distortion can be
severe.

As an example, if a video signal
is to be transmitted where low fre-
quency pulse response is important,
the distortion will increase arith-
metically one for one with the num-
ber of hops. Also, the base band
frequency response of the system
degrades randomly as the number
of hops.

Intermediate frequency, hetero-
dyne repeaters are used for me-
dium- and long-haul service since
they do not suffer demodulation
and remodulation distortion. Figure
1 is a typical block diagram
of a heterodyne repeater. In a
heterodync system the received
microwave carricr is mixed to an
intermediate frequency where it is
filtered, phase equalized, and am-
plificd to an appropriate level
where it is remixed back to a differ-
ent microwave channel for further

amplification and retransmission.

Since the intermediate frequency
signal is not demodulated and a
new RF carrier is not generated by
means of a baseband modulator,
this type of system does not suffer
the distortion inherent in a demod-
ulating type repeater.

System Distortion

There is some distortion that is
common to both remodulating and
heterodyne systcms. These distor-
tions are caused by non-linear
phase and gain slopes in the inter-
mediate frequency and RF circuits,
For mediuin- and long-haul applica-
tions wherc many hops are involved,
the heterodyne type system with its
lower distortion charactcristics has
proven to be required. Great care
must bc given to the time delay
equalization in the IF and RF cir-
cuit filters if the total accumulative

MICROWAVE
MIXER

MICROWAVE
MIXER  F1 e FA-FS

|-F FILTERS
& AMPLIFIER

1-F LIMITER SIDE BAND
AMPLIFIER SELECT FILTER

0SCILLATOR

POWER
AMPLIFIER
LOCAL
OSCILLATOR

BAND

SERVICE

(O) crameL

Fig. 1 A 2 GHz hetrodyne repeater.

$ SECTION

Low LEVEL
AMPLIFItR

20N PUMP
SQURCE

CHANNEL —{ I}'— .
SELECT FILTER f “:gg

MEQIUM

POWER
AMPLIFIER

I50MW
HIGH POWER
AMPLIFIER
2N5%1 W 2CHz
) ()
HIGH POWER
AMPLIFLER
IN3A2)

Fig. 2 2 GHz RF source.
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distortion s to be kept at a low
level.

Heterodyne transmitters gen-
crally have higher output powers
since they are designed for use in
long-haul tinks in order to minimize
the number of hops required and
provide high fade margin. The
power output generally ranges from
3 to 10 Watts for heterodyne equip-
ment whereas remodulating trans-
mitters range from 0.1 to 4 Watts.

Appreciating the need for a total
solid state. high power, low noise
and low distortion 2 GHz hetero-
dync repeater, the MA2H was de-
veloped. Tt is designed to provide
medium- and long-haul transmis-
sion of wide band data on video
information. The advent of high
power solid state components initi-
ated the development of a 10-Watt
high power source. This amplifier
provides one of the first require-
ments for the successful devclop-
ment of the high power heterodyne
repeater.

This source, as shown in Figure
2, consists of a low level upcon-
‘verter which drives a low power
2000 MHz amplificr. The output
from this low power amplifier
drives a series of amplifiers which
generate the 10 Watts of RF out-

put.

The Upconverter

The upconverter uses a stripline
hybrid type balanced mixer and IF
amplificr. The IF amplifier ampli-
fies the 70 MHz signal which drives
the mixer. The 2 GHz pump source
consists of a crystal oscillator oper-
ating at approximately 100 MHz
which drives a transistorized power
amplificr and high order varactor
multiplicr which produces 60 mW
of power at 2 GHz. The 2 GHz
pump source and the 70 MHz IF
signal are mixed together (o pro-
duce the desired 2 GHz carrier fre-
quency.

A sideband sclect filter is used
following the mixer in order to
select the desired signal and attenu-
ate the pump signal and unwanted
sideband.

The filter is a five section inter-
digital filter providing a further 60
dB of carrier rejection and 70 dB
of unwanted sideband rejection.

Following the upconverter and
side band filter is a 3-stage strip-
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line amplifier. This amplificr has a
gain of 17 dB and produces an out-
put of 350 mW,

The amplifier utilizes Texas In-
struments TIMS173 transistors in
the first 2 low level stages and a
TIMSI175 in the output stage. All
three stages operate Class A in a
grounded emitter configuration pro-
viding linear operation over a wide
dynamic range. The output from the
low level stage drives an RCA
2N5920 transistor which has ap-
proximately 10 dB of gain. This
transistor is operated in common
base configuration in a coaxial cir-
cuit which provides optimum ef-
ficiency. The DC to RF efficiency
of this amplifier stage is approxi-
mately 40 percent.

DC To RF Efficiency
The output from this stage drives
a 3 dB 90° power splitter which
drives a pair of RCA 2N5921 (ran-

1 JQ

sistors. Thesc transistors also are
used in a common base coaxial con-
figuration. The output from the 2
transistors are recombined in a 90°
stripline hybrid producing in excess
of 10 Watts. With this conservative
power combining approach, if one
final amplifier transistor should
fail, then the power would only de-
crease 6 dB and the system would
still function. The total DC to RF
efficiency of the amplifier chain is
approximately 15 percent with a
total gain of 33 dB. Since the band-
width of the amplifier chain is in
excess of 120 MHz and the total
occupicd bandwidth in any given
repeater is less than 25 MHz, the
group delay or phase nonlincarity
through the amplifier is insignifi-
cant.

Since these amplifiers do not
contribute any appreciable phase or
group delay, the transmiticr need
only be phase cqualized for the de-

«
.
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Complete 2 GHz hetrodyne repeater.
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lay contributed by the side band
pre-select filter. The delay contrib-
vated by the side band filter is
equalized at IF with an all pass
phase equalizer.

The pump source may be phase
modulated by a high frequency
single side band suppressed sub-
carrier providing service channel
and fault alarm insertion at each
repeater. This provides an inex-
pensive mcans of transmitting fault
alarm information.

The output power of the trans-
mitter is monitored and in case of
a failure, an alarm is provided
which may be used to switch to a
redundant system in a hot or cold
standby configuration. This will
provide the protection necessary in
long-haul circuits where protection
is required.

This product represents the first
commercizlly available 2 GHz all
solid state heterodyne repeater
using 2 GHz high power transistors.

An optional power amplifier unit
is available extending the power

output capability to 20 Watts where
required.

This transmitter represents maxi-
mum power and efficiency capabili-
ties of solid state devices currently
available at this frequency. With
the advent of the 2 GHz transistors
enabling amplification at the actual
output frequency, the only further
advances expected in the next few
years is lower cost transistors which
would result in lower system cost.

The receiver used in the hetero-
dyne repeater is similar to the re-
ceiver that would be used in a re-

modulating type repeater with the
exception that output is taken di-
rectly at IF in order to drive the
transmitter. IF splitters are used and
base band drops at repeater points
are available.

The amplitude and phase equali-
zation is more critical since there
are generally more hops involved
in a heterodyne system.

It is anticipated that the output
power achieved at 6 and 12 GHz
using the all solid state techniques
will increase during the course of
the next few years. A

Manufacturer’s Test Results

1 Hop 4 Hops
*Video signal to noise ratio 75dB 69 dB
*Video signal to noise ratio
versus path loss See Figure 3
‘Differential phase 3.58 MHz 0.1° 0.2°
‘Differential gain at 3.58 MHz 0.1dB 0.15dB
*Signal to hum 60dB 54 dB

Power output

DC input power per repeater

960 Channel message
performance

*Measured per EIA Standard RS250A.

11 Watts typical
100 Watts
See Curve #4

Where there’s

magnetic tape
you usually
ind this...

...because MS-200 Magnetic Tape Head Cleaner is faster, more convenient,
and more efficient that cotton swabs. You can apply MS-200 with complete
safety while tape is running. It quickly removes dirt, dust, and oxide build up—
saves your heads; prolongs tape life. Non-flammable, non-conductive, odorless,
and non-toxic. And it comes with a *“get-right-down-there” extension nozzle. For
all types of recorders and EDP installations, spray away magnetic tape head
problems with MS-200. Manufacturers recommend it. For FREE sampie of MS-200,
write {on company letterhead, please), or use coupon for data and prices.

@ miller-stephenson chemical co..inc.

Route 7, Danbury, Connecticut 06810 "'BE”
CHICAGO » LOS ANGELES » TORONTO [] DIST. IN MILAN « HAMBURG, » PARIS + LONDON

O Please send me data and prices on MS-200.

| intend to use MS-200 on:

Name Title/Dept.
Company.
Address.
City. State Zip
Circle Number 34 on Reader Reply Card
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WEER'S EXCHANGE

At KAYO

ATC Modifications

KAYO uses two series of ATC
cartridge handlers, the PC-190, and
the Criterion Series. The machines
we have are equipped for secondary
cue tone, using a 150 Hz secondary
cue burst. Since we are hardly auto-
mated in any sense, the feature was
never used until one of the sharp
eyed riders of the purple sage noted
that there were a couple of extra
buttons on the record amplifier.

I explained them, and the DIJ
immediately suggested that we use
the tone to indicate the end of re-
corded material on commercial cuts.
Installation of a light near the con-
sole VU meter, and a power supply
to operate it, was all that was nec-
essary to institute the system. The
result is ncater, tighter on-the-air
production. Figure 1 shows how.

5
> CONTACTS
—— ON K4

T

T
12|13 14|15 1

—
-~
o0
-
—
=
—
—_

T T T T
zls|ajs|o
i

24 vDC

RELAY SUPPLY * §
ol
L]

110 VAC
t

.0l LAMP LOCATED
600V NEAR VC METER
Fig. 1

Another of the air staff wanted
to know why [ didn’t install a
switch in the production room cart
machine, to disable the record cuc
hecad so that he could make more
than onc cut in succession without
having the machine stop between
them on playback. It scems this
featurc is handy in preparing cer-
tain types of commercials with a
whole serics of sound effects or cuts
from albuins for Country-Western
“show” spots.
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I deferred doing anything about
it for a while, since I have a strong
objection to drilling holes in the
front panels of commercially built
equipment. It spoils the resale value.
and often the looks and operating
convenience designed into the gear.

The machine in question is an
ATC Criterion, and it did have an
extra switch, never used at KAYO,
for a tertiary 8KHz cue tone oscil-
lator. I thought about simply install-
ing a ‘““push-on, push-off” switch,
like the machine’s AC switch, across
the record cue head, but gave that
up as sort of crude. A study of the
Criterion diagram, however, sug-
gested a sophisticated approach, at
least in terms of not cutting holes.

Associated with the tertiary cue
tone record button, is a relay K-604,
which supplies lamp indication to
the molex lamp/switch, and switches
the —22.5 v. supply from cutting off
transistor Q-902 to supplying volt-
age to the cue bias oscillator, Q-
801 and Q-802. K-604 is a P & B
KHPI17DI11, which is a 4PDT re-
lay. (See Figurc 2.) The following
wiring changes in its circuit, allow
the button, formerly used to control
the tertiary cue, to disable the stop
cue, give a visual indication that the
cue is disabled, and without affect-
ing the operation of the secondary
cuc.

The wire which connects pin 8 of
cach of the three relays, K-603, K-
604, and K-605, should be removed
from pin 8 of K-603 and K-604.
Pin 8 of K-604 should be connected
to pin 4 of K-603, without changing
the existing wiring at that point.
Pin 3 of K-604 should be connected
to pin 8 of K-605 and the bias oscil-
lator B terminal. Refer to Figure 3.

In addition, so that the indicating
lamp will indicate if the cue is dis-
abled when the tape is not in mo-
tion, remove the wire from the side
of the $-602 Molex switch that isn’t
connected to the coil of K-604 and

www americanradiohistorv com

IMITATED BUT-
UNMATCHED /

i

SP SERIES REPRODUCERS

SP-0001 $625

e 8% Inches Wide

450 RPM Direct Capstan Drive

Motor, Electrolyzed Shaft

Quiet, Air Damped Solenoid
Hi-Speed Cue Option

Monophonic or Stereophonic

INTERNATIONAL
TRPETRONICS
CORPORATION

2425 South Main Street
Bloomington lllinois 61701
Telephone. 309-828-1381

Circle Number 35 on Reader Reply Card

Tape
Cartridges

-

All lengths and sizes stocked -— fast
service — highest quality

Series

Type
300
300
300
A00
300
300
330
3
00
300
]
&00
1200

Unit

Time at 7%z ips Price
sec. (13) $ 200

sec. (25) 2.05

e (44') 210

m=c. (63) 2.28

san, (88%) 235

3% min. (132) 2.50
5% min. (207) 790
8Y2 min. (320°) 3.70
10%2 min. (394°) .00
empty cart. 1.5
16 min. (600%) E.25
empty cart. 2.ED
31 min. (1163") 10,45

Also: DL cartridges (for Spotmaster
delay machines), bulk tape, tape-tags
and other accessories

ANY ASSORTMENT—NO MINIMUM ORDER

BROADCAST ELECTRONICS, INC.

8810 Brookville Rd., Silver Spring, Md. 20910
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thc lamp. Wire this switch connec- comes on when a cart is inserted in
tion to the -22.5 v. supply at a the machine, it will record normally,
convenient point (pin 8 of K-601,  but will not put a stop tone burst
for example). on the tape. It will be necessary to
change the Molex switch to a
The machine will now operate “push-on, push-off” type, instead
normally if the red light behind the  of the momentary contact type, of
Molex switch is not lit. If the light  course.

Turntable

Ben Dawson
CE, KAYO

10Q BIAS OSCILLATOR Seattle
10 COLLECTOR OF Q903

TO COLLECTOR OF Q902
TO COLLECTOR 4 4 4
0F 501 . 12 12

3 3 ]
. is Spotmaster's new Studio Pro B,

offering instant start and the tightest cue
potential in the industry. Heavy duty hys- l

teresis motor drives a 6% [b. machined
atuminum platter in a solid-cast aluminum &

chassis for inaudible rumble, lowest wow _—_ HS AUX 10 TIMING
and flutter. Indicator lights tell speed (33 mi m Y ooz m._._f\'sﬂs‘ix'”l'gn
or 45) at a glance, and speeds can be | i | :

changed with platter in motion. Detachable ke e SR
mounting plate (accepts any tonearm), in- 10-22 5v 3
tegral 45 spindle and neutral cue Position TO CONTROL IN
are other features all for just $198.00. T Al

And an o
Outstanding foure Boponnaoan
New Tonearm .

—= 9

. . . is the Spotmaster stereo BE-402 f
{mounted on Studio Pro B above), which 3

combines reasonable cost, rugged design m

and professional specs. Features include

high compliance for modern stereo cart- 07—’

ridges, minimum tracking error, anti-skating, ggwcnon:

low mass, quick-change head, easy single- 10 Q902 ~+—rt
hole mounting . for only $54.95.

Complete line of Gray professional arms and T0Q901 j 2 =
all broadcast quality phono cartridges also l
available at competitive prices. rol_-‘ I—o!—‘ [_°l_'

Turntable %
Pream p g0 T 0 oisaaie

10-27 5v
Sup

TOQ BIAS 0SC

L ¥
Figure 3 ‘,[,l,],l,],]vlﬂzp] 10-22.5¢

AM-TU-FM-STERED-SCA...

all from L, Monitoring Systems
Spotmaster that give you everything!

PLUS a complete range of accessories for ;} e FUNCTION e PERFORMANCE ¢ ACCURACY
both turntable and cartridge tape operation,

Write for detaits. e RELIABILITY e VERSATILITY e ECONOMY

BROADCAST ELECTRONICS, INC. CALL OR WRITE ARNO MEYER
———— W Eumars Catpos BELAR ELECTRONICS LABORATORY, INC.
10Brookville Rd., Silver Spring, Md. 20910

(301) 588-4983 DELAWARE AND MONTROSE AVENUES, UPPER DARBY, PA, 18084 « BOX 83
[215) 789-0550

. is our new Model TT-22, all solid state,
modular, stereo equalized and completely
self-contained. Features separate balance/
level controls, high output (48dbm), phone
Jack plus switchable and remotable
rumble and scratch filters. Both stereo and
mono models are available, starting at
$121.50. Our time-tested TT-20B mono pre-
amp and PR-4C power supply (will power up
to 4 preamps) are also available, providing
top performance at economy prices.

Circle Number 38 on Reader Reply Card
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Church Remotes Revisited

I was greatly amused with the
article “Riding Church Remotes” in
the February 1971 issue of BE and
deeply svmpathize with Phil Whit-
nev. of WINC and all others who
find themsclves with these prob-
lems. Perhaps T can offer some help
along these lines.

T would suggest a circuit that T
developed many vyears ago, which
licked most of these problems. Tt
may be used in various ways, from
turning on remote amplifiers, to
giving signal cues to speakers, as
well as a PL to talk over when
needed.

The 600 ohm line transformers
are used, (these are available from
the telephone company or many
other sources) and connected as
shown in Figure 1, act as isolation
transformers. (No pad is necessary,
as shown in the previous article,
and should not be used.) The trans-
former at the remote end acts as a
bridging transformer and will not
load the low impedance secondary
winding of the amplifier output
transformer, used to feed the speak-
ers of the PA system.

Tt should always be connected to
the same terminals as the speakers.
Either usc the primary winding in
series (for 600 ohms) or in parallel
(for approximately 250 ohms) to
bridge the taps used for the speak-
ers. Thc 600 ohm connection will
reduce the gain to the station. Tn
casc of a powerful amplifier and
a greater reduction of gain is re-

quired use a 200 or 600 ohm vari-
able “T” Pad, between the output
of the amplifier and the primary of
the linc transformer and set ac-
cordingly. Do NOT put the pad in
the secondary or line side of the
line transformer, as it would inter-
fere with the control circuit which
is cxplained next.

Using the center tap of the 600
ohm windings, as shown in Figure
1, is called a phantom circuit and
is now widely used throughout the
telephone system and some network
radio stations. Due to the balanced
windings of these transformers, no
switching clicks, or even speech
used over the phantom circuit, is
ever heard over thc regular radio
line. Try it, you will be greatly
surprised.

Any relay with a winding of ap-
proximately 5,000/10,000 ohms
may be used and will draw very
little current, when used with a DC
voltage from 6 to 24 Volts.

For those unfamiliar with im-
pedance matching, let me explain,
you can always bridge a low im-
pedance valuc output, with a high
impedance up to 25 times or more
its value, with the result of nothing
more than a loss in gain. It is when
you try to feed a high impedance
output into a low impedance load
that you get a mismatch.

Warren T. Abbott
Engineering Consultant
San Diego, Calif.

= OHMS RESISTANCE

Tswncn

6/24 VOLTS-DC.

I

INSERT "T" PAD IF NECESSARY
REMOTE / . LINE ISOLATION
AMPLIFIER , /) REMOTE | ! TRANSFORMERS
[}
Pl 600 : 600 | ! 600 : 600
6 oX Lok 5 i TELCOPAIR | ! 5
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40 |1, -:B 7 *—}PHANTOMCIRCUITf——-J 3 7
CoMm. :—: s 7 --- i - 5
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¥ USE SAME TERMINALS
THAT SPEAKERS ARE
CONNECTED TO.
Figure (A)

NOTE:

Nevember, 1971

FOR 600 STRAP 2+ 3- CONNECTTO! +4
FOR 250 REMOVE STRAP CONNECT3 TQ1+2T104
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THE STANDARD
OF EXCELLENCE

RP SERIES
RECORDER/REPRODUCERS

RP-0001 $1150
e Six-Function Meter Switch

e 1KHz Cue Tone Add
and Defeat Switches

¢ Quiet, Air Damped Solenoid

e 450 RPM Direct Capstan Drive
Motor, Electrolyzed Shaft

¢ HiSpeed Cue Option
e Monophonic or Stereophonic
. INTERNATIONAL
CORPORATION
Bloomington, lllinois 61701
Telephone: 309-828-1381

2425 South Main Street

TRPETRONICS
Circle Number 39 on Reader Reply Card

J ust send your worn cartridges to us

Our individual professional recendi-
tioning

A ssures you of properly serviced cart-
ridges

FOR BETTER
. .+ LONGER
PERFORMANCE

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

NO MINIMUM—NO EXTRA CHARGE FOR—
{a) FOAM TEFLON-FACED PRESSURE
PADS

{b) replacement of minor parts
{c) VISIBLE SPLICE
All cartridges PRETESTED under actual

broadcast conditions—d8.hour Processing
20 or more cartridges SHIPPED PRE-PAID

Mesd NEW CARTRIDGES fost? JO& will
thip immudiately

from shock |
ony size Fidelipag, precision mane-
factured MAB cariridge,

JOA—the cartridge service of author-
ity—serving the broadeast industry.
Autherized distributor for NORTRONIC HEADS

phone or write

8. 10
215 Tikner 6-7993
Clrcie Number 40 on Reader Reply Card
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EW

IUse circle number on reader

service card for further information)

Chromium Dioxide Cassettes

Memorex audio cassettes contain-
ing high performance chromium
dioxide tapc arc now available on
a nationwidc basis.

According to Memorex, chro-
mium dioxide cassette tape prom-

iscs dramatically higher recording
output over conventional ferric
oxide tapes at high frequencies.
These tapes offer better signal-to-
noise ratio, lower print-through, and
greater recorded signal stability.
Especially suited to slow speed

for you, the professional...

The Gray Model 303 Micro Trak®

Tone Arm
T

Tracking capabilities as low as 1/10
gram, resonance less than 10 Hi Ab-
solute simplicity and yel incorporates
2 plug-in memaory balancing head,
sapphire jewal bearings to provide
virtually frictionless wertical ratation,
We'll be pleased to forward complete
spacifications on micro trak at your
request. | You'd prabably warry
ghout it i it wasn"t from Gray.

GRAY ?EBEAHEH

I-HD OFVELD
OME PETY Pl
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AM FREQUENCY
MONITORS

MODEL 520
DIGITAL

MODEL 510
ANALOG

. Solid state design

+ Proportional oven control for
excellent stability.

» Fits standard relay rack.

» Remote metering available — Model 510
( meﬁ‘ﬁ :) METRON INSTRUMENTS, INC.
1051 South Platte River Drive Denver, Colo. 80223

(303) 744-1791 * TELEX 04-5729

FCC TYPE APPROVED

Circle Number 42 on Reader Reply Card
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audio tapc recording applications,
Memorex chromium dioxide cassette
tapes, in 60 and 90-minutc con-
figurations, not only have inherent
advantages in sound performance,
but also possess the same stan-
dards of reliability and convenience
as Mcmorex gamma ferric oxide
cassettes.

At least six major equipment
manufacturers are currently markct-
ing cassette rccorders specially de-
signed for use with chromium
dioxide cassettes. Thesc machines
usually provide a switch which al-
lows the consumer to sct the bias
and equaliziation for either chro-
mium dioxide or ferric oxide tapes.
On conventional equipment, chro-
mium dioxide is “underbiased” and,
therefore, will not deliver its full
potential.

Chromium dioxide can support a
30 percent higher magnetization
and the particles arc considerably
morc necdle shaped than iron
oxide particles. They are singlc
crystals and free of the defects com-
mon to all ferric oxide such as
porosity and the formation of
branches.

Circle Number 60 on Resder Reply Card

Three-Speed Turntable

I.PB, Inc., Frazer, Pa., introduces
its model S-7 threc-speed turntable
with hysteresis synchronous motor
and heavy 6-pound platter for mini-
mum wow and flutter.

The new LPB S-7 Turntable is
designed for radio. television,
CATYV, recording studios and other
applications. The LPB S-7 limits
vertical and lateral rumble to -36
dB reference standard NAB ievel.
Wow and flutter is less than 3/10
of 19%.

Instant start with minimum rum-

BROADCAST ENGINEERING
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ble is achieved by rim drive with
full speed being attained in 1/16
revolution.

The heavy duty motor of the
LPB S-7 is housed in a 16 pound
solid cast aluminum chassis with at-
tractive Royal Blue finish of tex-
tured Armorhide and bright yellow
felt platter cover. The chassis is
adaptable to any 12" tone arm.

Circle Number é| on Reader Reply Card

Macro Zoom lLens
For One-Inch Vidicons
A new zoom lens with macro-
capability for institutional/indus-
trial television is available from

Canon U.S.A., Inc.

Designed for use on 1”7 vidicon
cameras, Canon V10X 15 TV macro
zoom has a focal length range of
15-150mm. And a speed of f2.8.
Achieves ultra-close up effects by
rotating the macro ring. As close
as Imm away from the vertex of
the front lens element.

Optical back focal distance is
25mm. With an overall length from
focal plane to front of lens of
193 .8mm.

Circle Number 42 on Reader Reply Card

Broadcast Color Video
Film Recorder System

Availability of a complete broad-
cast quality tape-to-film transfer
system is announced by Teledyne
Camera Systems.

Designated Model CTR-2 (Color
“Telefilm™ Recorder), the system
includes a special display tube,
complex signal processing, complete
built-in test facilities, pneumatic-
transport camera, and a new Tele-
dyne closed-loop phase-locked cam-
era drive system. Special consider-
ation has been given to human
factors in the system’s operation.

Prior to photographing program
material from the face of a high

November, 1971

resolution, high-light-output, state-
of-the-art 19" display tube, the
video signal undergoes extensive
processing. Both horizontal and ver-
tical aperature equalizers are used
to provide optimum detail resolu-
tion. The composite signal is routed
to a comb filter decoder to com-
pletely separate chrominance and
luminance. Maximum chrominance
information is obtained with mini-
mum degration of the luminance
signal. A built-in vector scope per-
mits accurate analysis of the de-
modulator output. The signal is ap-
plied to an electronic mask in the
gamma amplifier and is gamma
corrected to best match the transfer
function of the film. The CTR-2
is suitable for both negative and
reversal color film. Scan reversal is
available.

Test facilities built into the
CTR-2 are usually complete. No
external test equipment is nceded
beyond that which is normally
available in a modern TV studio.
A Dbuilt-in wave form monitor is
switchable to all major subsystems.
Independent brightness and gain
controls for cach gun allow high
exposure levels. A built-in ten-step
gray scale generator and a photo-
meter with high and low level
scales and digital readout permit
setting correct relative level of each
color prior to recording. Exposure
repeatability is within 2% at two
light levels. The test generator is
also used to record a standard color
test signal at the beginning of cach
reel of film for quality control in
processing.

Camera is Teledyne Camera Sys-
tems’ Model DBM-64B cquipped
with a 35 mm /1.3 lens. A burst
of air advances the film. Pulldown
and stabilization occur well within
the standard TV blanking interval.
A fixed register pin assures accurate
registration. All moving parts are
completely rotary—no cams, claws,
or reciprocating parts to wear and
require adjustment and replace-
ment. Vibration is eliminated. Pic-
ture steadiness and overall picture
sharpness are superior. Maintenance
time and costs are insignificant.
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(Cantinued on page 56)

Send Your New Products
fo
Broadcast Engineering

THREE FOR THE
PRICE OF TWO

ST CH
BT )
i (H

3D SERIES REPRODUCERS

3D-0001 $1395

e Three Rugged Cartridge
Machines in One Small
Package

e 450 RPM Common-Capstan,
Direct-Drive Motor

e Independent controf and
Audio for Each Deck

.I INTERNATIONAL

Telephone: 309-828-1381

TAPETRONICS
CORPORATION
2425 South Main Street
Bloomington, |llinois 61701
Circle Number 43 on Reader Reply Card
WE HAVE
ALL THE RIGHT
CONNECTIONS.

A “simple’” microphone extension
cable isn’t so simple. Not if it's
going to match today’s phase ac-
curacy and continuity requirements!

At Gotham, we start with double
RF shielded, 3-conductor cables
made to Neumann’s tight specifica-
tions. And we attach Switchcraft
“Q-G” {XLR compatible) connectors
with a special technique, so the
connector shell is grounded,

Our price? Practically what you'd
pay for cable and plugs alone. Ten
feet, $7.50. Twenty-five feet,
$10.50. Fifty feet, $16. One hun-

" dred feet, $27.

Order through your Neumann

Microphone Dealer. Or from Gotham

directly. ‘

AUDIO CORPORATION
2 West 46th Streel, New York, N Y 10036
(212) 265-4111
1710 N. LaBrea Ave., Hollywood, CA 30046
(213} 874-4444
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NEW NUTDRIVERS
STOP FUMBLING, SAVE TIME

Exclusive with Xcelite, 1/4” and 5/16” hex
socket magnetic nutdrivers offer the ultimate in
convenience for starting, driving, or retrieving
screws, bolts, or nuts.

All types: Midget Pocket Clip, Regular, Extra
Long, Super Long fixed handle ... also inter-
changeable shanks for Series 99" handles.

Permanent Alnico magnet. Sockets remain
demagnetized. Won't attract extraneous matter
or deflect against metal surfaces.

New comfort-contour, color-coded handle
makes one-hand driving easy, identifies tools as
magnetic.

Sockets specially treated and hardened for
use with hex head, self-tapping screws. finished
in black oxide for dimensional control and
added identification.

REQUEST DESCRIPTIVE LITERATURE

nationwide availability through
local distributors

e
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XCELITE, INC., 118 Bank $t., Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon_ Ltd.
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(Continued from page 55)

Maximum Channel
Extender Amplifier
The new Super-Band Challenger
CVT-5E extender amplifier by
AEL Communications Corporation
(AELCC), accommodates maxi-

mum channel capability by provid-

ing an cxtended bandwidth of 50-
270 MHz forward and a sub-amp
bandwidth of 6-26 MHz with op-
tional 6-32 MHz in the reverse
direction. This new extender ampli-
fier is available for AEL’s Super-
Band Challenger Mark II and
Mark Il serics of equipments.

Consisting of a separate for-
ward and reverse amplifier module
and DC power supply integrated
into a single plug-in module, the
CVT-5E extender amplifier pro-
vides greater stability by utilizing
plug-in type attenuators and equal-
izers.

For easy accessibility, the hous-
ing requires two bolts to open and
close while interior parts are re-
moved. Other features include high
level output capability and a low
noise figure. Also available is the
AGC version, Model CVT-5EA.
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Musicians Mike

A rugged. modern-styled cardi-
oid dynamic microphonc, which
comes in a personal carrying case
for professional musician’s use, has
been announced by the Turner Di-
vision of Conrac Corporation.

The new Turner microphone,
Model 2250, is a relatively Jow-
priced unit with a high dircctional
cardioid pick-up pattern, making it
idcal for live situations requiring

elimination of audicnce and back-
ground sounds.

The 2250 has a slim steel case
and a black Cycolac head, an on-
off switch and a 20-foot removable
cable. Front-to-back discrimination
is typically 16-18 dB over the en-
tire frequency range of 70-13,000
Hz. For field maintenance the
acoustic cartridge is casily replace-
ablc.

Circle Number 45 on Reader Reply Card

High Band Color Video Tape

A new high band color video
tape which substantially reduces
head wear on all transverse-scan
broadcast videotape recorders has
been placed on the market by
Ampex Corporation, it was an-
nounced by John L. Porter, vice
president-general manager. magnetic
tape division.

The new two inch-wide 175
Serics video tape was developed for
use with high band color four-head

www americanradiohistorv com

broadcast videotape recorders.

A new binder formula incorpor-
ating smaller oxide particles than
previous tapes and an advanced
tape coating process result in re-
duced hecad wear and greatly in-
creased head and tape life.

The new tape results in head-
wear of less than 2 micro-inches
per hour, half that of tapes now
on the market, Porter said.

In addition, Ampex claims the
175 Series tape is longer lasting

BROADCAST ENGINEERING
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and has signal-to-noise and dropout
characteristics equal or superior to
other tapes on the market. A single
reel of tape has achieved more
than 2,500 head passes without
serious loss of signal quality, Porter
said. Most tapes begin to show pic-
ture degradation after several hun-
dred passes.

“Color reproduction down to the
12th generation is almost indis-
tinguishable from the first genera-
tion master using 175 tape,” Porter
said.

The back-coated 175 Series tape
reduces cinching and static attrac-
tion common with standard tapes.
Back coating is particularly wvalu-
able to users in videotape produc-
tion, where fast stops and starts
during editing and rewind often re-
sult in cinching, or tape overlap.
Also, the back coating—a thin layer
of carbon black in a binder system
—acts as a shield that reduces the
clectrostatic attraction of dust and
particles that leads to dropouts and
picture degradation,

Circle Number 55 on Reader Reply Card

Stereoc Headset

Revox Corporation is now intro-
ducing the Eugen Beyer audio line
that includes several types of mi-
crophones, microphone-hcadsct
combinations, and a wide varicty of
stereo carphones.

Dynamic sterco carphone set

DT-48( is a professional type unit
with a frequency response from 20
to 18,000 Hz. The output level at
400 Hz and | mW is 115 dB over
2X10-* ubar. Impedance is 200
Ohms, but lower impedance mod-
els arc available.

Peak power limit of the DT-480
is | Watt. Rated input at approxi-
mately 350 mVolts per cartridge.

As the picture shows, even the
headband is cushion supported for

A
#,a‘ :

maximum comfort. The entire unit
is light enough to allow constant
us¢ for prolonged periods without
operator discomfort, BE tested the
DT-480 and a companion set, the
DT-100. and found them com-
fortable and capable of meeting the
manufacturer claims in  specifica-
tions,
Circle Number 67 on Reader Reply Card

15 Input Dual Channel
Audio Console

Fiftcen inputs with two separate
program outputs hi-lite the A-16R.
It’'s Sparta Electronic Corporation’s
new dual channel audio console.

Designed for TV and CATYV, its
independent VU meters permit

simultancous program airing and
production work,

Spare controls, a removable front
pancl and sparc terminals are pro-
vided for custom needs. Tt uses only
834" standard rack space or comes
with an optional walnut finished
cabinet. $995.

I L0060
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FITS YOUR
BUDGET

ENCORE REPRODUCER
$385

e (Quiet, Air-Damped Solenoid

e Precision, Micro-Adjust
Head Assembly

e Three Independent Tape Guides
e 450 RPM, Direct-Drive Motor

o Monophonic, 1 KHz Cue

o Economy with Quality

.l INTERNATIONAL

TAPETRONICS
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CORPORATION
D-1500

2425 South Main Street

Bloomington. lllinois 61701
TV CHARACTER
GENERATOR

Telephone: 309- 828-1381

The D-1500 portable character

generator 1s completely contained

within its keyboard package Meets

highest broadcast standards for

studio use. Also ideal for remotes.

tape editing. transmitter standbys,

and for preparation and disglay of

election returns.

¢ Store and readback page after
page of display on your standard
audio cartridge tape recorder
with Audiatape Interface Option
0-1500-3.

« Standard computer system com-
patability and flexibility

* Rapid access of subtitles from
internal memory for news, sports.
and interview programs

* Automatic crawl without external
reader

¢ Full keyboard control features:
line insert, line delete. and flash
among others

For demonstration or further nfor-

mation, call ar write

DATAVISION, INC.
2351 Shady Grove Road
Rockville, Maryland 20850
(301) 948-0460
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57



www.americanradiohistory.com

ERASE
RECORD
REPRODULE

MONO - STEREO

Prafessianal Direct Replacement Heads with
complete written and pictorial instructions
| — —

Our factary will clean, rebuild. adjust and test your
head ASSEMBLY...install new MMI heads
raplace minor hardwurl and modliy your gate
1o accept our "NON-POPPING" springs

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

UL LU AR MAGNETICS, INC.

8125 PLEASANT AVE. SO., MINNEAPOLIS. MINN. 55420
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Vertical interval switching

Switching — The TSFE-4 features all electronic switching,
with vertical interval program buss, for completely glitch
free signal. Silent, illuminated buttons show program set
up at a glance. Full tally light circuit.

Fader Section —Dissolves. Superimposition. Fade to Black,
or any combination of these effects.

Special Effects — Horizontal and Vertical Wipes. Corner
Inserts from any corner. Split Screens and Corner In-
serts easily preset and switched onto the program line.
Individual control bars adjust horizontal and vertical
components of the corner inserts,

Fully transistorized. 19” W x 514” H x 10" D rack. Priced
for CATV and Educational Applications at $975.

For complete details and specifications, write . . .

D"apco
Nterprises

947 Janesville Ave., Fort Atkinson, Wis. 53538 —Phone (414) 563-6591

e ————EESEEEEE
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combines all video
program functions
in one compact unit

The COS/MOS Integrated Circuits Manual has
been prepared to provide an understanding of the basic
principles involved in the design and application of
COS/MOS (Complementary-Symmetry/Metal-Oxide-
Semiconductor) devices, monolithic integrated circuits
containing p-channel and n-channel MOS transistors.

The Manual includes a brief introduction to device
physics as well as descriptions of construction, theory
of operation, and important ratings and parameters
for cach type of device. Specific design criteria and
procedures are presented for applications involving
counters and rcgisters, astable and monostable oscillat-
ors, adders, linear biasing for COS/MOS inverters.
and low-voltage crystal oscillators.

Consideration is given to noise immunity, power-
supplies, and the interfacing of COS/MOS devices
with other logic forms.

Design e¢xamples arc given and typical practical
circuits arc shown and analyzed.

This book is available through RCA/Solid State
Division, Somerville, N.J. 08876.

The Handbook of Transistor Circuits is a collection
of more than 200 practical transistorized circuits for
usec in counters, power controls, timers, indicators,
photoelectric devices, power regulators, amplifiers,
power supplies, oscillators, power converters, and
other applications. Schcmatic diagrams, parts lists, and
description of operation are included for cach circuit.

This Handbook was written by Allen Lytel as a
supplement to his previous book, Transistor Circuit
Manual. The book is a handy source of information
on the design, operation, and application of a wide
varicty of transistorized circuits.

This book is available through the Howard W. Sams
& Co.. Indianapolis, Ind. 46206.

Understanding Digital Computers, written by Ronald
M. Benrey, is an introductory guide for everyone who
wants an understanding of digital computers and their
operation without trudging through an excess of tech-
nical detail. It is intended to bridge the gap between
college level textbooks and the over-simplified treat-
ments of computers in print.

Digital computers are discussed herc in terms of
similar, and simple, building blocks that make up the
system. The function of these building blocks is
stressed, rather than their actual electronic construction.

The reader is first introduced to computers from
the vnewpomt that they arc machines that do arith-
metic. He is then shown how electronic circuitry is
designed to do arithmetic, and how these arithmetic
circuits are eventually combined, with suitable control
circuits to produce a computer. Programming, binary
numbers, logical design and other vital aspects are
fully covered.

This book is available through the Hayden Book
Company. Inc., New York.

BROADCAST ENGINEERING
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industry News
(Continued from page 15)

Freeze Policy

duces a special news program.
Prior to July 1, 1971, it sold ad-
vertising spots at its spot rate. On
July 1, 1971, it announced to all
advertisers a change of policy and
practice cffective September I,
1971, that it would sell the program
under a restructured “sponsorship™
basis. Sponsorship rates are higher
than spot rates.

Q. When a change of method of
sale has been announced prior to
August 14, 1971, may that method
of selling a program be made effec-
tive during the freeze period?

A. The method of sale may be
changed but no transaction may
take place under the new method
at a price higher than the ceiling
price for that program.

7. Advanced Arrangements: The
stabilization order states that prices
shall be stabilized “at levels not
greater than the highest of those
pertaining to a substantial volume
of actual transactions ... during the
30-day period ending August 14,
1971, for like or similar commodi-
ties or services” (but presumably
not less than the prices on May
25, 1970, in accordance with the
actual terms of the law under which
President Nixon issued his execu-
tive order). Advertising agencies
regularly place orders to advertis-
ing media in advance of delivery
(broadcast or publication) dates
and generally there are no pay-
ments due until after delivery.

Q. Do these advance arrangements
nullify the freeze, thereby sanction-
ing the price increases which were
part of these advance arrange-
ments?

A, No. Ceiling prices for TV-radio
advertising charges are calculated
only from advertising services de-
livered during the base period. Ad-
vertising services may not be
delivered during the freeze at prices
above the ceiling price. A service
contracted for delivery during the
freeze period at a price above the
ceiling price may not be delivered
at the higher price. The seller has
the option of delivering at the ceil-
ing price or not delivering at all.
If delivery is made, the buyer is
obligated to pay only at the ceiling
price.
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ADVIERTISERS” INDEX

Audio Video Engineering Co. ........... 16
Belar Electronic Laboratory fnc. ........ 52
Broadcast Electronics, Inc. ...... 10, 51, 52
CBS Llaboratories ................. Cover 4
Canon Inc. ...................... Cover 3
Cohu Electronics, Inc. ................ 1
Datavision .......................... 57
Ditch Witch Trenchers Div. Charles

Machine Works, Inc. ................ 17
Dynair Electronics, Inc. ............... 25

Dynasciences Corporation, [nstrument

Systems Div. ...................... 10
Eastman Kodak Company .............. 19
Electro-Voice, Inc. ................ Cover 2
Fairchild Sound Equipment Corp. ........ 23

Gates Radio Co. Div. of Harris

Intertype Corp.
Gotham Audio Corporation ..
The Grass Valley Group, Inc. ............
Gray Research Division ................

International Tapetronics

Corp. ... 51, 53, 55, 57, 59
Jampro Antenna Co. ................... 8
Jensen Tools and Alloys ............... 59
Joa Cartridge Service ................. 53
LPBiIne. ... 15
Lipsper Smith Corporation .......... ... 21
McMartin Industries, Inc. . ............. 43
Metron Instruments, Inc. .............. 54
Miller Stephenson Chemical Co. ........ 50
3M Company Mincom Division .......... 33
Minneapolis Magnetics, Inc. ............ 58
Nasco Div. of Weatherby Nasco Inc. .... 58
Rupert Neve & o. Ltd. ................. 12
North American Philips Corp. .......... 14
Otari of America, LTD. ................. 5
Philips Broadcast Equipment .......... 26-27
RCA Electronic Components ............ 7
Russco Electronics Mfg. Co. ............ 20
SC Electronics . ...................... 13
Sadelco, Inc. ........... ... ... 18
Spotmaster ........... ... ... .. 10, 51, 52
Switcheraft, Inc. ........... ... ... ... 47
Taber Manufacturing & Eng. Co. ........ 43
Technology Inc. HF Photo Systems Div. .. 11
Teledyne Isotopes .................... 35
Telex Communications Division ... ... ... 44
Wilkinson Electronics Corp. .......... .. 31
Xcelite, Inc. ......................... 56

PREMIUM
FEATURES -
ECONOMY PRICE

e L T
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ENCORE
RECORDER/REPRODUCER
$495

o Precision Head Assembly

e Fully Automatic Pressure
Roller, Air-Damped

e 450 RPM Direct-Drive Motor

e Full Remote Control
e Monophonic, 1 KHz Cue

INTERNATIONAL
TAPETRONICS
CORPORATION

2425 South Main Street
Bloomington Iltinois 61701
Telephone: 309- 828-1381

Circle Number 52 on Reader Reply Card

POCKETS FOR 60 TOOLS
Same cases used by business machine

repirmen. Solid uood Ivame with scuff-
weed lon cover. All

$4950 (¢ M

— B

Free C

ELECTRONIC ASSEMBLY TOOLS

JEMNEERN TOOLE and ALLOWE
Fhspain, Arissen BAI0

A7 AL 4ath $aeed,
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Late Breaking News From Washington

Blind operators are now permit-
ted to qualify for any class of oper-
ator license, including radio-tele-
phone first class . . . The Commis-
sion has proposed rules to govern
the incidental RF radiation from
home video recording and repro-
ducing devices but the Office of
Telecommunications Policy (OTP)
has urged the Commission to take
no action which might stifle their
development . . . The Commission
has asked for comments on the use
of digital modulation methods for

www americanradiohistorv com

microwave transmissions . . . Final
Commission rules have been adopt-
ed permitting 1 kW for UHF trans-
lators, but only for those operating
on channels regularly assigned to
a community . . . The Commission
has “clarified” the rules governing
painting of towers higher than 700
feet above ground (See December,
1970 D.C.); the “clarification” was
needed because the rule itself still
doesn’t tell what to do. FCC, why
not adopt rules that say what they
mean?
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PROFESSIONAL SERVIGES

VIR JAMES

CONSULTING RADIQ ENGINEERS
Applications and Field Engineering
345 Colorado Blvd.

Phone: (Area Code 303} 333.5542

DENVER, COLORADO 80206

Member AFCCE
TWX 910-931-0514

WALTER F. KEAN
CONSULTING RADIO ENGINEERS

P.0, Box 4201
Santa Fe, New Mexico 87501

Phone: 505-983-5175
Member AFCCE

CAMBRIDGE CRYSTALS

PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

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

COURTRIGHT
ENGINEERING

MORRIS COURTRIGHT, Jr., P.E.
Automation - Applications Field Engineering
ELECTRICAL AND BROADCASTING
Route No. 1, Box 854A, Flagstaff. Ariz. 86001
Phone (602) 774.8206

RALPH E. EVANS ASSOCIATES

Consulting Radio Engineers
AM - FM - TV . CATY - ITFS
3500 North Sherman Blvd.
MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4219

TODD ASSOCIATES
CONSULTING RADIO ENGINEERS
Alva C. Todd, Ph.D., P.E, Principal

827 S. Summit Avenue, Ph: (312) 8324104
VILLA PARK, ILLINOIS 60181

SESCO, Inc.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250
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Equipment for Sale

HELIAX—STYROFLEX. Large stocks —
bargain price — tested and certified.
Write/call for price and stock list. Sier-
ra-Western Electric, Box 23872, Oakland,
Calif. 94623. Tele: (415) 832-3527. 1-71-tf

“New & Used Towers, Buy, Sell or Trade,
Erect. Ground wire 85¢ lb. Bill Angle,
919-752-3040, Box 55. Greenville, N.C.
27834."" 2-71-tf

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

Grass Valley Routing Switcher. Audio
Follow Video. 12 x 10. 10 Control Panels

with cable. Presentl used Network
Operations. New 15. 5K sell for 9K. Call
KCET {(213) 466-4212 Ext. 307. 9-71-2t

Electronic Research type 425 25KW iso-
coupler for feeding FM antenna on your
AM tower. Frank Carman. KLUB, Salt
Lake City. 801 358-7794. 9-71-3t

AMPEX VTR, 1,000 - B, including full
monitoring., Video head, like new con-
dition, less 35,000 hours, available im-
mediately, reasonable price. KOREX, Box
65725, L. A. Calif. 90065. 11-71-1t

CARTRIDGE TAPE EQUIPMENT—Com-
pletely rebuilt and reconditioned. Tape-
caster and Spotmaster Record/Playbacks
$375.00. Playbacks $250. 30-day money-
back guarantee. AUTODYNE. P. O. Box
1004. Rockville, Maryland 20850 (301/
762-7626). 11-71-tf

RCA TM-6C Video Master Monitor
$150.00; Four SARKES TARZIAN VMP-
2D Video Picture Monitors $100.00 each.
$500.00 Takes all. Working when removed
from service. Power supplies and cables
included. Shipping not included. WITB,
1600 E. Washington Blvd. Fort Wayne,
Indiana 46803. 11-71-1t

Good reconditioned and recalibrated to
standard accuracy, G. R. and Gates AM
frequency monitors, one each; to your
frequency at reasonable prices. Monitor
trade-ins accepted. Eidson_ Electroni¢ Co.
Box 96. Temple Texas 76501, phone 817
773-3901. 11-71-1t

AMPEX 1 INCH VTR’S at closeout prices.
Models VR6000, VR7000, and VR7500-03.
Also a large variety of related CCTV
equipment, both new and used. For more
complete information and prices write or
call me collect. Ron Rashid, Comtel Corp..
17500 W. McNichols Rd.. Detroit, Mich.
48235. 313-255-1971. 11-71-1t

RECONDITIONED TAPE REELS, Scotch
precision or equivalent as new 1X10'2”
10/$35, 2X10'2" 10/870. Send for list:
WIDE RESPONSE, 2926 Bentley Ave..
Los Angeles. Calif. 90064. 11-71-1t

USED EQUIPMENT—Pay Cash for FM/
AM transmitters. antennas, consoles. etc.
Contact: Electrénica Fernandez, Box 415,
Hato Rey, Puerto Rico 00919, Tel.: 767-
3500. 11-71-4t

Sale—50% off on all factory new RS
Coils, Contactors., Chokes, Switches,
Sampling Transformers. Loops, ete. Stock
items. Quick delivery. Geleco Electron-
ics. Ltd., 2 Thorncliffe Park Drive, Unit
28, Toronto 17, Ontario. Phone (416} 421-
5631. 11-71-2t

Services

ADVISORY & INSPECTION SERVICE
for the CONSTRUCTION & MAINTE-
NANCE of TALL TOWERS. Dept. 257,
1014 Wyandotte St.. Kansas City. Mo.
64105. 11-71-2t

TAPE CART REWINDING our specialty.
Carts cleaned, lubricated, wound to
lengths you specify all for one low price
per cartridge. Workmanship guaranteed!
For details and price list write: VFE
CART SERVICE, Box 1355, Madison, Wis-
consin, 53701. 11-71-1t
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Help Wanted

Job Headquarters for all Radio and Tele-
vision Engineers. Immediate openings ex-
ist in 8 western states and elsewhere for
qualified engineer and technical person-
nel. All categories from trainees to ex-
perienced transmitter maintenance. chief.
assistant chief. live color video mainte-
nance and technical operations, Send us
vour complete resume now. The AMPS
Agency, 11661 San Vicente Blvd. Suite
300, Los Angeles. Calif. 90049, Telephone:
213-820-2678, By Broadcasters — For
Broadcasters. 11-68-tf

CLASSIFIED

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

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

Minimum classified charge, $2.00.

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

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

Training

To advance in electronics. knowledge and
ability are required. Grantham offers
correspondence and resident instruction.
in depth. leading to the degree of Asso-
ciate in Science in Electronics Engineer-
ing. G. 1. Bill approved, Credit for pre-
vious training and experience allowed.
Free Catalog, Write: Dept. E-2, Grantham
School of Electronics. 1505 N. Western
Ave,.. Hollywood. California 80027. 6-67-tf

First phone through tape recorded lessons
at home plus one week personal instruc-
tion in Washington, DC. Atlanta. Boston.
Detroit. New Orleans. Minneapolis, Se-
attle, Denver., Portland, Los Angeles.
Proven results. Our 17th year teaching
FCC license courses. Bob Johnson Radio
License Préparation. 1060D Duncan. Man-
hattan Beach. Calif. 80266. Phone 213-
319-4461. 1-69-tf

IMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment. monochrome or color, Sales-

men — TV Systems Engineers — Project
Engineers ~— Supervisors — Managers —
Maintenance Technicians — Video Engi-

neers — to work either New York. Penn-
sylvania. New J’erseg or California area.
Write;: RCA Rep.. P. O Box 268, New
Hyde Park. New York 11040, 4-70-tf

Radio Station For Sale

5.000 WATT AM RADIO DAYTIMER.
$150,000—29% down—3$45,000 real estate
optional. Box 880, Willcox. Arizongl. e

Field Service and Transmitter Testing:
CCA Electronics has immediate open-
ings for experienced AM and FM trans-
mitter engineers, preferably Chief En-
gineers, who are familiar with the tech-
nical phase of a broadcast station opera-
tion. CCA is expanding its total service
to the broadcast industry and requires
competent technical people in our ser-
vice growth. Supply resumes together
with salary requirements to: Bernard
Wise, President. CCA Electronics. 716
Jersey Avenue, Gloucester City, N.J.
08030. 77-71-2t

BROADCAST ENGINEERI!NG
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Shopping for lenses?
Compare Cano!

P10X20B

Draw up a checklist that includes
price, specifications and image bril-
liance, then start comparing cata-
logues. You'll probably come up with
the Canon answer, like so many major
camera producers—for broadcast 1
or 11/4" PLUMBICON® or CCTV 1",
2/3" vidicon.

Stack these two Canon popularity
favorites against anything else on the
market and see what we mean.
The Canon TV Zoom Lens
P17X30B2 has an impressive
1:2.5 relative aperture at
focal length range (440-
500mm), in spite of its
17X zoom ratio. At 30—
440mm it’s a remarkable
1:2.2, offering the same per-
formance as our P10X20B,

P17X3082

. . . MgrEI
specially designed for maximum ver- | ] Name [Range of Focal LengthlZoom Ratio | Maxiﬁlum Relative Aperture
satility with three different range [ 11,7PLUMBICON|PI7 x 30B2 30--500mm 1:17 F22
extenderS. P10 x 20 B 20—200mm 1:10 | B F22 =
. " " 1”7 PLUMBICON |PV17 x 24B 24—400mm 1:17 Fl18
Both are ideal for a variety of situa- PVI0x 16 16—160mm 110 F16
tion, including dim lighting and open | PVIOX158 | 15—150mm 1:10 F20
: i 17 Vidicon Vi0x 15 15—150mm 1:10 F28
areas like field events. ERlE 169 95mm e G £ 20
Here are some other examples of V5% 20 20—100mm 1: 5 F25
the wide Canon line: — yaam 25 ZLO¥m o, R ey |
% Vidicon  [110x13 13—130mm 110 F28
J6x13 13-~ 76mm 1. 6 F19
i 9x15 15— 75mm 1: 5 F2l
{ IJ 4x12 1_2_5— 50mm _l 4 ] __ | F1.8 B 1
L - B Servorized/Mot_o_rLea_ o D
o Name ]Rangeof Focal Length | Zoom Ralio__Maximu_n_i Relative Aperture |
l 114”PLUMBICON | P10 x 20B4 20—200mm 1:10 | F22 o
17 Vidicon 1 v10 x 15R (DC) 15—150mm 1:10 F28
V6 x 16R (AC/DC) 16.9—-95mm 1: 6 F20
V4 x 25R (AC/DCEE)|  25—100mm 1: 4 F25

@ N.v. Philips of Holland
CANON U.S.A.. INC.: 64-10 Queens Blvd.. Woodside, New York 11377, U.S.A. (Phone) 212-478-
5600 CANON U.S.A . INC.: 457 Fullerton Ave., Elmhurst, illingis 60126, U.S.A. (Phone) 312-833-
3070 CANON OPTICS & BUSINESS MACHINES CO., INC.: 3113 Wilshire Blvd., Los Angeles,
California 90005.U.S.A. (Phone) 213-384-3113 CANON AMSTERDAM N.V.: Gebouw 70, Schiphol
Qost, Holland CANON LATIN AMERICA, INC.: Apartado 7022, Panama 5, Panama CANON INC.:
9.9, Ginza 5-chome, Chuo-ku, Tokyo 104, Japan
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Vidifont is the completely automated television
display system that does all your titling instan-
taneously. One typist can compose news flashes
and other messages in real time that are graphi-
cally superior. Because Vidifont features pro-
portional letter spacing . . . a choice of type

fonts and sizes . . . upper and lower case char-
acters . . . word-by-word color . . . push-button
centering . . . three-speed flashing . . . built-in

edging . . . and roll and crawl. Vidifont can pay

back your investment in less than one year . . .
while making your station the undisputed leader
in your market.

CBS LABORATORIES

A Division of Columbia Broadcasting System, Inc.
227 High Ridge Road, Stamford, Connecticut 06905
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