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all solid state TELEVISION MICROWAVE RELAY LINKS

for high quality color and monochrome TV systems

Use as rack mounted STL

or Remote TV Pick-up

or for Intercity Relay

 Meets EIA, CCIR,
and FCC standards

 Available in all
FCC authorized bands

 High fidelity color

RECEIVER

TRANSMITTER

 Ferrite isolator
 All Solid State RF Module

 Key lock switch
 Removable power supply module

 Plug in pre/de-emphasis
 Plug in printed cards
 Optional audio subcarriers

RHG, a leading supplier of military TV relay
links, now offers Series MRS to the broadcast
industry. Transmitters and receivers, with ad-
vanced field proven designs provide solid state
reliability, no warmup, and low power drain.

To improve your color transmission quality
and to insure trouble free operation specify
RHG equipment fully described in Bulletin 69C.
Call for "no obligation" demonstration.

C RHG ELECTRONICS LABORATORY, INC.
94 MILBAR BOULEVARD
FARMINGDALE, LONG ISLAND
NEW YORK 11735 (516) 694-3100
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VP3
COLOR
CAMERA

Better great than never.
"Where were you when ..." was the resound-
ing cry heard throughout the industry when we
introduced our VP3 color camera. and no
wonder.
VP3 offers so many major advances
and advantages, it has got to be
television's next standard. It gives
you field unit handling, yet it's a
sophisticated studio system. It goes
from a cold start to full operation
within minutes. It gives you quick,
slip -out tube changing, with no need
to move yoke or optics. And much

more than this whole magazine has room for.
The picture? It's color as it never was before;
color that has totally amazed all who have
seen it.

VP3. Sure we're sorry we didn't have
it ready for you sooner, but the color
cameras you have now aren't going
to go on forever. In fact, when you see
VP3, you might make certain that they
don't go on at all.
Write:: Visual Electronics Corporation,
356 West 40th Steet, New York, New
York 10018.
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New Mark II Image Enhancer

Now we've
enhanced

the enhancer!
The new CBS Laboratories' Mark II Image Enhancer
-with "crispened comb filter"- delivers spectacular

picture clarity. You have to see it to believe it.

The new Mark II is the finest yet! It provides truly
effective enhancing of both vertical and horizontal
detail.

A remarkable new CBS Laboratories' innovation,
"crispened comb filter" separates chrominance
signals from luminance signals - to permit lumi-
nance enhancing without chrominance signal dis-
tortion. No degrading of color quality.

What's more - the exclusive "crispening" tech-
nique works like an electronic retoucher .. . elimi-

nates unwanted noise . . preserves picture detail
enhancement.

Results? Spectacular! Details are sharper. Colors
are cleaner. Pictures have unbelievable clarity.

Amazingly enough - the Mark II costs less than
first generation models. Models for all cameras and
NTSC program line.

You have to see it fo believe it. Write us for a
demonstration. Or better yet, call us collect:
203-327-2000.

PRO=ESSIONAL
PRODUCTS

LABORATORIES
Stanll'ord. ConnectiLut 0b905
A Division of Columbia Broadcasting System, Inc.
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INDUSTRY

CBS domestic satellite system plan
gets no opposition from Comsat or AT&T
For the first time in four years,
the Communications Satellite Cor-
poration and the American Tele-
phone & Telegraph Company have
voiced no opposition to a pro-
posal for a single -purpose TV
domestic satellite system.

The proposal-that the net-
works and the Corporation for
Public Broadcasting join in sever-
ing ties with AT&T and creating
the first privately operated domes-

CBS' Dr. Frank Stanton addressing AES.

tic satellite system for the U.S.
and offshore islands-was made
by Frank Stanton, president of
CBS, on October 15 at the 37th
convention of the Audio Engi-
neering Society.

Stanton presented the CBS pro-
posal in the context of AT&T's
$20 million increase a year in net-
work charges (which brings the
three networks' total AT&T
charges per year to $65 million)
for about 45,000 miles of AT&T
relay facilities, and against the
background of what he called "a
national waste"-nearly five years
of industry discussion and "bu-
reaucratic inaction."

If the federal government gives

the plan the go-ahead, said Stan-
ton, the system could be opera-
tional as early as 1972 for an
initial cost of $100 million. The
plan calls for the networks to pay
the National Aeronautics and
Space Administration for launching
the satellites-about $3 million
per launch. ABC, NBC and CBS
would each pay one-third of the
total cost; noncommercial televi-
sion, which presently pays reduced

rates on a temporary basis to the
public utility, would have an equal
voice in directing the consortium
and would not be charged for
channels. About 500 ground sta-
tions connected to broadcasting
outlets would transmit live TV and
radio programming throughout the
U.S., Alaska, Hawaii, Puerto Rico
and the Virgin Islands on an
around -the -clock basis. Stanton
said that "because of the costs
levied on the networks," CBS
leases AT&T lines only for 14 to
18 hours a day and that the off-
shore islands "now have to settle
for delayed programming."

Comsat and AT&T reactions
were positive-far from their tra-

ditional responses. To date, Corn -
sat has been meeting with the net-
works in efforts to land the job
of building and operating its own
system which it believes could
satisfy the networks' needs. Pre-
dating the talks was Comsat
Chairman James McCormack's
urging Presidential Special Assist-
ant Clay T. Whitehead to declas-
sify for the talks a Comsat plan
submitted last September. This
plan would make the utility a full
carrier that could offer its domes-
tic service to CATV and press as-
sociations as well as to television;
for the plan calls for the elimina-
tion of commercial carriers now
required by the FCC to work be-
tween the networks and interna-
tional satellite services. In pro-
posing direct access to the system
for users, the Comsat plan would
thus relieve the networks from
paying the initial $100 million and
the cost of maintenance crews. The
system could carry up to 14 TV
channels, any of which could
handle simultaneously as many
1800 telephone calls if AT&T
ground facilities should become
overcrowded, according to the
plan. Comsat said that for the sake
of efficiency it should own ground
stations that would deal with satel-
lite signals.

AT&T's new position was that
any organization or group should
be allowed to set up a domestic
communications satellite system;
it also indicated that the satellite
system's economics may not be as
favorable as has been thought. Al-
though it hadn't studied the CBS
proposal before saying, "It would
appear to merit consideration in
the context of a careful appraisal
of the most efficient use of the
frequency spectrum and orbit
space, as well as other relevant
technical and economic factors,"
AT&T said it believed "this ap-
proach would allow flexibility and
incentive for creative private initi-
ative and would provide the most
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The big ump in short hops

This is the year, as you all know too
well, for going over the arithmetic on owning
your own microwave relay equipment

Last year we sold our relay links
because they were all solid state, put-out
beautiful, stable color, and because they were
economical. The relay links meet "proof of
performance" standards, and are ultra -reliable,
even when operating unattended in remote
areas. Customers bought the links because they

came single or dual,. at 2, 7, or 13 GHz, for STL,
TSL, network, inter -city, spurs and portable TV
pick-up. But that was last year.

This year, we also sell on straight
price versus leased Dine charges. Write. We'll
even help with the arithmetic. The lease cost of
a year or two moght pay for your own system.

peT
MICROWAVE ASSOCIATES
Burlington, Mass. 01803



appropriate means for an orderly
development of domestic satel-
lites." The public utility said, too,
that its "recent studies indicate
that satellite costs currently may
be less favorable compared to ter-
restrial costs than appeared to be
the case some years ago."

Reacting to a proposal that TV
networks operate their own com-
munications satellites is nothing
new for either utility. Their earli-
est such confrontation was in
1965, when ABC and the Ford
Foundation proposed setting up
domestic communications partic-
ularly for TV. Comsat and AT&T
consequently argued for a Comsat
owned -and -operated, multi-pu r -
pose domestic satellite system that
would relay telephone as well as
television communications. The
utilities differed, however, on
whether Comsat or carriers like
AT&T and Western Union should
own the ground stations. It is said
that under its new policy, AT&T
believes it could own its satellites.

House takes surprise
action on pay TV bill
For the second time during the
present session, the House Com-
merce Committee has voted to
send an anti -pay TV bill to its
Communications Subcommittee,
which is said to be less against
pay television than the full com-
mittee. Of 23 anti -toll TV bills
introduced this session, one-the
initial measure presented by Rep-
resentative John D. Dingell (D-
Mich.)-is on record as having
been referred to the subcommittee.

The vote on anti -pay TV bill
H.R. 420, it is said, was taken
in the absence of about one-third
of the committee members at a
meeting called routinely in late
October to finalize an airport fa-
cilities bill. According to reports,
Communications Subcommittee
Chairman Torbert H. Macdonald
(D -Mass.) moved that anti -toll
TV bills should go to his com-
mittee after Commerce Committee
Chairman Harley 0. Staggers (D -
W. Va.) mentioned pay television
in reviewing the committee's cal-
ender. It is said that the committee
passed Macdonald's motion on a
12-9 vote in the face of Staggers'
ruling Macdonald out of order and
after the committee voted 10-10
to kill a motion to table Mac-
donald's motion. Macdonald has
said that his subcommittee will
hold public hearings on the bill.

Numerous pay TV proponents
have interpreted the Commerce
Committee action as another boost
for their cause, in pointing to the
recent FCC and Court of Appeals
authorization of pay television (see
BM/E, November, 1969, p. 8)
and to Staggers' early October
letter to the FCC urging delay of
pay TV application grants until
at least after January 31 for the
sake of "orderly congressional con-
sideration of the matter."

The National Association of
Theater Owners, for whom the
FCC may also be holding up pay
TV application grants, has asked
the Appeals Court for a stay of
its decision upholding the Com-
mission's pay TV authorization.

WCBS-FM de -automates
WCBS-FM, the CBS -owned fm sta-
tion in New York, dropped the
"Young Sound" tape service and
went "live" with six air personali-
ties on October 20.

When the FCC forced split pro-
gramming for commonly owned
a -m and fm stations in major mar-
kets three years ago, WCBS-FM
elected the least costly separate
programming route-automation.
Now, Herbert W. McCord,
WCBS-FM station manager, says it
wishes to become a full -service ra-
dio station.

The six WCBS-FM air personali-
ties are: Tom Clay, K.O. Bailey,
Steve O'Shea, Bobby Wayne, Bill
Brown and Gus Gossert. Gossert,
who's also the station's program
director, emphasized that WCBS-
FM'S playlist will contain music
from albums and hit singles on the
basis of quality, taste and com-
patibility with the station's total
sound.

McCord says this means a much
broader range of music and less
repetition of selections than is the
practice at WOR-FM, New York's
top ranked fm station (See BM/E,
October, 1969, page 8). Commer-
cials should be restricted to eight
per hour. The news operation is
to draw from the till -news sister
a -m station, WCBS Radio 88, but
the delivery should be modified to
be compatible with the station's
overall image.

Educasting tries
its thing with TV
Fm stations may become visual as
well as audio instructional outlets.
Educasting Systems Inc., which

has already developed the use of
SCA subcarriers for audio pro-
grammed learning systems (see
BM/E, February, 1969, pp. 26-
27), has recently received an okay
from the FCC to go ahead with
feasibility tests for sending still and
moving television pictures on fm
stations' subcarriers.

Joining with Educasung in test-
ing the feasibility of broadcasting
slow -scan television on subchan-
nels of the Flint, Michigan, educa-
tional fm station, is the Depart-
ment of Education of the State of
Michigan. The fm subcarrier sys-
tem, assembling a 525 -line -picture
in 16 seconds, uses a 5 -kHz band-
width for the picture channel. Pic-
ture and sound for the programs
are prerecorded on cartridge tapes.

The other test-using a regular
TV station-involves New York
City's municipally owned uhf chan-
nel 31, WNYC-TV. Action on the
screen stops periodically and up
to four multiple-choice answers
flash on the screen in four quad-
rants; the student chooses the an-
swer by pressing a numbered but-
ton. The selected answer stays on
the screen, while the other answers
disappear. Whether and why the
answer is correct is explained by
the audio subcarrier.

NAB and Hollywood
ask new flick law
After more than four months of
discussing CATV regulation and
copyright matters with and with-
out the NCTA-before and after
the NCTA walked out of a negoti-
ating session in September-the
NAB and film copyright owners
have formalized their respective
recommendations and have pre-
sented them to Senator John L.
McClellan's Subcommittee on
Copyright.

To date, the only word from
the subcommittee is that it's most
likely that the long-awaited, re-
vised general copyright bill will
be presented to the full Senate
by the end of the month. Unlike
the copyright bill passed by the
House of Representatives last
year, this bill would specifically
deal with copyrights and cable
television.

Signed by Willard E. Walbridge,
chairman of the joint NAB boards,
the NAB letter to the Senator said
that copyright and regulatory legis-
lation are "inexorably intertwined"
and thus must be passed simulta-
neously. Copyright proposals of
the group of film producers and

8 December, 1969-BM/E



What's the future
ofyourpresent
communication
system? Take this
quick quiz and see.

1. Does your present communication system permit you to break off in any direction
at any amplifier station?  Yes  No 2. Does your present system present tower-

ing targets for vandals?  Yes  No 3. Does your present system give you
protection against electrical and atmospheric disturbances?  Yes No

4. Does your system require little maintenance? (Yes No 5. Does your
present system permit installation when and where you want without

waiting for frequency assignments?  Yes  No 6. Does your pres-
ent system give you up to 15 MHz bandwidth for transmitting up

to 2700 voice or data channels per pair of conductors?  Yes
 No 7. Does your present system maintain signal purity and

strength, even at extreme -distance (20 miles) repeater
spacings?  Yes EINo

Here's what it's all about:
Typical 4 -tube balloon
construction with additional
control pairs. Configurations of 2,
6, 8, 10, 12 or 20 tubes, with or
without additional pairs, are also
available.

Be honest, now. If you answer was "no" to two or more of these
questions, you should investigate Comm/Scope Direct Burial

Multi -Tube Balloon Coaxial Cable. If your answer was
"yes" to all of these questions, you're already using it.

Lucky.
For information and prices, write or call:

COMM/SCOPE
CORPORATION

P. 0. Box 2406 Hickory, North Carolina 28601
Phone 704/328-5271

A SUPERIOR CONTINENTAL COMPANY

December, 1969-BM/E
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Think
you can't afford
special effects?

Think again.
The MINI -SPLIT provides)
all of the effects you need

. for only $550

INSERTS FROM ALL FOUR CORNERS  FULL HORIZONTAL AND VERTICAL WIPES  EXTERNAL KEYING

Now even the smallest studio can produce special
effects. Designed for cablecasting and remote
broadcasting applications, the MINI -SPLIT allows
its operator to add inserts from any of the four
corners and to perform full horizontal and verti-
cal wipes. Facilities are also included for
external keying, permitting a third cam-
era input or other video source to be
used to key out picture background
areas, with either of the other two in-
put signals dropped into the keyed area.

The MINI -SPLIT can be used as a separate
unit with standard program switchers, or easily
custom -installed into program switcher panels.
The wide bandwidth allows it to be used in high -
resolution CCTV systems, including those opera-
ting with EIA standard RS -343 and CCIR stan-
dard scan rates. It accepts either synchronous
composite or non -composite monochrome or
color signals.

The MINI -SPLIT uses silicon solid-state elec-
tronics throughout, with liberal application of in-
tegrated circuits. The unit is completely self-
contained, including a precisely regulated power
supply, and is housed in a standard MINI -Series

cabinet. It may be easily flush -mounted in
a custom panel or, if desired, a 31/2 by
19 -inch adapter panel is available for
standard rack or console mounting.

Write or call today for complete
information on the MINI -SPLIT and
the fourteen other items which make

up the DYNAIR MINI -line . . . the most popular
line of accessory equipment in television. Better
yet, send us your order . . . we will deliver off -
the -shelf.

DYNAIR Electronics, Inc.
6360 Federal Boulevard
San Diego, Calif. 92114
Telephone (714) 582-9211

DYNAIR
ELSCCRONICS. INC.

SAN CONGO, CASISONNIA

Circle 105 on Reader Service Card
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syndicators were submitted to the
Senator by New York attorney
Louis Nizer as a draft of a revised
Section III of the pending copy-
right revision bill.

The only proposal not presented
previously by the NAB was its
suggestion that a CATV system
get an FCC license-like the
broadcaster-if it wants to origi-
nate entertainment programming.
Not meant for CATV automated
programs like weather, time and
news, the NAB recommendation
said that like broadcasters who
cannot own more than one station
in a community, cable television
operators originating non auto-
mated programs should be barred
from operating more than one
origination channel. Other recom-
mendations in the NAB proposal
were that:

 CAI Vs more than 45 miles
from any top -100 TV market or 60
miles from any other TV market,
shouldn't have any restrictions on
the number of distant signals they
can carry.
 CATV systems within 45 miles
of the top -25 markets should carry
three network signals, three inde-
pendents and one ETV.
 The formula for markets 26-
50 would be three -two -one, and
would be three -one -one for mar-
kets 51-100.
 CATV systems should substi-
tute any new, closer stations for
distant stations they were carrying.
 Leap -frogging, advertising and
interconnection should be pro-
hibited.
 CPs should be counted as
"stations" for three years and
would then be discounted if the
stations weren't built.
 Special charges-per program
or per channel-shouldn't be per-
mitted.
 Except where the FCC granted
waivers, CATV should be grand -
fathered regarding signals they
have carried since December 20,
1968.
 As to copyright liability, sys-
tems should pay "reasonable com-
pensation; very small systems
should be exempted from copy-
right payments, based on a speci-
fied number of subscribers; sta-
tion exclusivity should be provided
throughout their service areas;
station live originations should be
fully copyrightable; sports black-
outs-including nonprofessional
and nonteam events-must be ob-
served by systems; translators
within Grade B contours should

be exempt, but fully liable if out-
side Grade B contours.

Among the film distributors'
legislative proposals were recom-
mendations that:

 CATV systems with 500 or
less subscribers should be exempt
from liability for copyright in-
fringement.
 Exclusivity periods should be
established to protect contracts
with TV stations in markets where
the CATV system uses distant
signals. Starting with the date that
the off -network show is offered
to stations, a two-year protection
period for network programs put
into syndication should be insti-
tuted.
 CATVs in the top -75 markets
should carry only Grade B sig-
nals; if they overlap, they shouldn't
even carry these.
 CATVs should carry up to
three network signals and one
independent in markets smaller
than the 75th.
 Compulsory licensing should be
asked only of local signals in the
top 75 markets.
 Leap -frogging should be pro-
hibited.
 Copyright owners should get a
percentage of CATVs' gross as

and distributed by the
Register of Copyrights.

NCTA reaction? Editors of the
NCTA Membership Bulletin wrote
on October 7: "Both groups are
to be congratulated for the great
expense and effort they have put

forth together to see that CATV
keeps its place . . . boy."

Uhf gets $500,000
color mobile unit
As part of station plans to develop
as a local TV facility and telecast
in color next year, Kaiser Broad-
casting's KBSC-TV, channel 52, Co-
rona -Los Angeles, has invested
half -a -million dollars in a color
mobile unit.

The September "acquisition of
this unit is evidence of Kaiser
Broadcasting's commitment to de-
velop channel 52 as a local tele-
vision service and facility," said
General Manager Richard Jolliffe.

Equipment in the $500,000 mo-
bile unit includes: three RCA TK-
44A cameras with 10-1 zoom
lenses; RCA switcher with 12 in-
puts, mix, preview, clean feed
buses, Ball special effects; 10 -input
audio console, RCA cartridge tape;
RCA TR-4HB TV tape machine;
RCA PK-310 camera with Kodak
Carousel projector with 75 slide
capacity; and a three -channel in-
tercom system.

FCC amends SCA filing
To simplify the filing procedures
for assignment or transfer of an
existing Subsidiary Communica-
tions Authorization, (SCA), the
Commission has amended sections
of the rules by deleting require-
ments for filing FCC Form 318.

Student finer tackles communication blackout

Strike and occupation aren't th3 only tactics college students are usi-g to create
minority community within communities. University of Buffalo's WBFO-FM, for
instance, has been trying for it with a minority -originated -oriented Saturday
format financed through a $30,000 CPB grant. Above, satellite studio manager
Earl Sinclair prepares for 18 hours of programming. Part of the motivation, says
WBFO-FM manager, is offering whit "something besides the sound of a brick
shattering a plate -glass window.
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How to rescue spots
and win sponsors.
Start with the cameras and recorders that make
the most of your talent.
Then experiment creatively right before your eyes
with special tape editing effects: montages, freezes,
animation, mini -people. Polish for client approval
without leaving the studio. And go on the air
in record time.
Ampex has everything you need, including
outstanding financing and service plans. Call
your Ampex sales representative located in major
cities in the U.S. and throughout the world, or write

Video Products Sales Manager
Ampex Corporation
401 Broadway
Redwood City, Calif. 94063

BC-300/VR-3000 Portable Recording System
Makes videotape as flexible
and field -portable as film.
Tapes are available for im-
mediate "on air" playback. Re-
cords NTSC/PAL/SECAM
monochrome to SMPTE rec-
ommended practice. USA and
EBU standards. Automatic
cue -up minimizes break-up be-
tween sequences during uned-
ited playback.

BC -210 Studio Color Camera
Brilliant, sharp color even in difficult low-key
spots. Only two Plumbicon5 tubes and new,
high -sensitivity optics. Features lightweight,
1/2 -inch cable. Only one registration reduces
set-up time. Available in monochrome ver-
sion. Easy to handle, maintain and own.
TM N. V. Philips



VR-1200B High -Band Color/Monochrome
Videotape Recorder
K -factor of better than 1.5% with maximum
economy. Complete system capability with
Colortect unit, Intersynct servo and Amtect time
'element compensator. Extended bandwidth for
more color. Has excellent signal-to-noise ratio and
minimum moire. Second only to our VR-2000B.
t f to. Aippex Corp.

HS -200 Special Effects Editor
Extends creative freedom
and versatility of videotape
with: freeze frame, instant
frame access, time -con-
trolled freeze frame, dou-

ble speed playback,
computer logic

for sequential pro-
gramming, variable
frame animation, auto-
matic dissolves of vari-
able length, and more.

The total
TV scene.

L AMPEX



UP -CLOSE VIEWING
HAVE YOU UP -TIGHT?

The Ball Brothers Research Corporation TE-9
general purpose monitor is designed to prevent
eyestrain and a bad case of the "up -tights."

Whether you're a director checking picture com-
position and sequences, or an engineer checking
equipment, making sure there is adequate contrast
for black and white viewers or performing the many
other operations call ng for use of a monitor, the
TE-9 has high brightness and contrast
coupled with high resolution to ease your
tensions.

The CRT is driven with 12 kV to provide
the necessary brightness. The drive plus
the specially -selected CRT phosphors pro-
duce high contrast ratios. You get 600 -line
resolution at 40 ft.-Lamberts-more than .1 -

you need for close viewing of broadcast or closed
circuit TV pictures-even in high ambient light.

The looping video input cuts your system costs.
You can drive several TE-9 monitors with one
signal source. You don't need a flock of distribution
amplifiers to do the job.

The TE-9 is easy to maintain, too. The entire
monitor circuitry can be quickly removed and re-

placed. Downtime is cut to an absolute
minimum.

The TE-9 9 -inch picture monitor,
cabinet model costs only $250. Other con-
figurations are available to suite all your
needs. Eliminate "the up - tights" -take
a few minutes of time now to write us for

Via. 0 full specifications.

BALL BROTHERS RESEARCH CORPORATION, BOULDER, COLORADO 80302
SUBSIDIARY OF BALL CORPORATION

Circle 107 on Reader Service Card
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INTERPRETING THE
&

REGULATIONS

New Developments in Pay -TV
IN DECEMBER, 1968, the FCC issued its Fourth
Report & Order, 15 F.C.C. 2nd 466 (1968),
authorizing virtual nationwide subscription (pay)
television (see BM/E, February, 1969, p. 14).

Soon afterwards, the National Association of
Theater Owners petitioned the FCC for a stay
in the effective date (June 12, 1969) of the non-
technical rules. When this was denied, the peti-
tioners went to the U.S. Court of Appeals for the
District of Columbia' where the Commission's
Fourth Report was upheld without reservation.

To petitioner's allegations that the Communi-
cations Act precluded the FCC from approving
STV, the Court answered: "The Act seems de-
signed to foster diversity in the financial orga-
nization and modus operandi of broadcasting sta-
tions as well as in the content of programs."

The Court also dealt swiftly and succinctly
with the petitioners' other allegations: that the
FCC lacked authority to regulate STV rates, that
its failure to give adequate reasons for the deci-
sions in the Fourth Report was artibtrary and
capricious, and that it acted in restraint of free
speech. The Court then cautioned the Commis-
sion that "regulations which are vague and over-
broad, create a risk of chilling free speech, while
rules which are too finely drawn will arouse judi-
cial suspicion that they are designed to suppress
uncongenial ideas."

The Court felt convinced, however, that the
FCC had acted within proper limits in promulgat-
ing rules for STV and, without dissent, affirmed
the Fourth Report in its entirety on September
30, 1969.

Fifth Report and Order

Pending the Court of Appeals decision, the
Commission adopted the first technical standards
for STV and also specified procedural require-
ments for STV applicants (Fifth Report and Or-

* der, FCC 69-950. Docket No. 11279; released
September 11, 1969). In this Report the Com-
mission declared that no applications for STV
authorizations would be granted until 60 days
after the Court's decision, although they would
be accepted for filing immediately.

Technical Considerations

As noted in its Fourth Report, the Commis-
sion had originally intended to issue technical
rules before the effective date of June 12, 1969.

But in denying the petition to stay the effec-
tive date of the non -technical rules and to with -
1. National Association of Theatre Owners v. F.C.C., F. 2d
(Case No. 22,623 [1969]).

hold grants of new authorizations until the Court
rendered its opinion, the Commission decided
to issue technical standards "as soon as possible
but not necessarily before June 12, 1969." Thus,
the initial standards discussed below were adopted
September 4, 1969.

Voluminous comments had been filed with
the Commission by various manufacturers (e.g.
Zenith, Teco, Inc.). At least one manufacturer
(Motorola, Inc.) was concerned over the addi-
tional power STV transmission would need so
that the STV signal would be identical to conven-
tional TV signals reaching the television receiver.2
To this, the Commission declared:

"We expect to ascertain the relative amount of
extra power, if any, to be transmitted in the STV
systems for the encoding information. We antici-
pate that, in STV stations, the authorized values of
peak power for the visual signal, average power
for the aural signal, and the effective radiated
powers of each, as based on these values, will not
be increased above values which would be author-
ized for the conventional transmission."

If higher average power is actually transmitted
by the applicant, the Commission will consider
that fact in evaluating the system for approval.
Because exact judgments concerning relative in-
terference -causing capability and interference
susceptibility of STV systems may not be prac-
ticable in type -acceptance applications, the Com-
mission modified the proposed rule on type -ac-
ceptance 073.644) to permit FCC evaluation of
actual STV-system performance..

The Commission held that the type -acceptance
rules provide authority to request field test infor-
mation, if necessary, as a prerequisite to approval.

Interim procedures were also adopted for
advance approval for STV systems-the schemes
for generating and decoding STV signals. But
such approvals will not apply to specific items of
encoding or decoding equipment. The Commis-
sion will require use of type -accepted TV broad-
cast transmitters. However, just as type acceptance
of conventional synchronizing signal generators
or color input signal generating equipment need
not now be obtained, no type acceptance will be
required for encoding or decoding STV equip-
ment.

Thus. engineering showings in STV authoriza-
tion applications must identify the STV system
to be used. which must have been approved pur-
suant to §73.644. For STV systems not already
approved, the applicant must submit information
2. The STV encoding information (which "scrambles" the video
and aural signals so ordinary TV sets cannot receive them) re-
quires additional power which might increase signal -to -interfer-
ence ratios with possible co -channel or adjacent channel inter-
ference.
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The new Sony DXC-5000 video camera is a
marvel of simplicity.

To begin with, it uses two tubes instead of
four to produce a high -quality picture: one
tube for luminance, the other to generate all
three color signals, red, green, and blue.

This saving in tubes alone might simplify the
operating problems, but the matter doesn't end
there. The DXC-5000 has completely automatic
color temperature compensation and gain con-
trol, which does away with all the endless
set-up procedures and readjustments called for
by changes in light levels and color tempera-
ture. Because of these automatic controls, any
one can learn how to operate the camera in
about three minutes (as opposed to six months
for a conventional color camera). And because
this camera has relatively few parts, it's rea-
sonably priced, extremely compact, and weighs
a mere 29 pounds.

VIDEO

CAMERAS
HAVE

SOME

30
CONTROLS.

OURS

HAS
3.

And what are the DXC-5000's three controls?
Vertical registration, horizontal registration,
and electronic focusing. As many controls, it
so happens, as it takes minutes to learn to
operate the camera.

We urge you to take a quick lesson at your
Sony color video camera dealer.

SONY
..the better one

SONY CORPORATION OF AMERICA
47-47 Van Dam St., Long Island City, New York 11101

I
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necessary for approval under the pertinent pro-
visions of §73.644. Applications must also specify,
by manufacturer and type number, the proposed
STV equipment (encoders and decoders).

General Application Information

STV authorizations will be granted only to
licensees or permittees of television broadcast
stations. If the licensee grants a franchise (for
example, to install and maintain the decoding
equipment in the STV subscribers' homes) to a
business entity which is connected with the opera-
tion but is nonetheless a separate and distinct
entity from the licensee or permittee, authorization
goes to the licensee or permittee, and not to the
franchise holder-even if the entities are com-
monly owned.

The Commission does not plan to adopt a
specific FCC Form for STV applications. Quali-
fied broadcast licensees or permittees must there-
fore file a separate STV application, in letter
form, in triplicate, with a $150 filing fee. STV
applicants without appropriate broadcast author-
izations (see BM/E, Feb. 1969) must file an FCC
Form 301 for construction permit, also, in tripli-
cate with a filing fee of $150.

The Commission will give public notice of ac-
ceptance for filing and will make no grants earlier
than thirty days after the issuance of this public
notice.

STV applicants must follow rules applicable
to local notice of filing set forth in §1.580.

The application must describe definitively the
STV's proposed operations, including:

(1) the methods for disseminating and decoding in-
formation needed by subscribers, and for billing
and collecting charges, including installation
charges, monthly charges, per -program charges, or
any other charges payable by subscribers;

(2) the terms and conditions under which con-
tracts will be entered into with subscribers; and

(3) the approproximate number of subscribers it
is estimated will be served during the period of
authorization. It shall also state whether a fran-
chise holder, which is a separate business entity
from the applicant, is to be involved in the pro-
posed operation, and, if so, whether and to what
extent the franchise holder and applicant are com-
monly owned. If a separate entity is a franchise
holder, the application shall show exactly what
the responsibilities and functions of the applicant
and the franchise holder will be: e.g., who will
install the scrambling equipment; who will install
the unscrambling equipment attached to sets of
subscribers; who will service and maintain that
equipment; who will provide information to sub-
scribers so that they will know how to adjust the
unscrambling equipment to obtain desired pro-
grams; who will collect and disburse revenues
obtained from subscribers; who will be charged
with the responsibility of obtaining programming;
and who will be responsible for promotion and
soliciting subscribers. An executed copy of any
agreement, arrangement, or unerstanding between
the applicant and the franchise holder concerning
their respective functions shall be submitted with
the application.

Programming

The Fourth Report contains an exhaustive
study of programming requirements, one of which
is that stations engaged in STV operations must

CF2 FILM
CONDITIONING

SYSTEM FOR

TELEVISION STATIONS
The NEW CF2 film conditioning system
automatically-CLEANS - LUBRICATES
-COATS-CONDITIONS motion picture
film, providing full brilliance, resolution and
clarity to soiled and damaged films and
commercials for TV transmission.

COATS-fills film scratches and surface de-
fects, preventing further build-up of dirt, and
uniformly coats both cell and emulsion sides.

CLEANS-ultrasonic cleaning removes all
surface contamination, even from scratches and
abrasions, providing clean, static -free film.

LUBRICATES- makes brittle film pliable,
less liable to cracking, breaking and sprocket
slippage during transmission.

Drastic reduction in kinescope maintenance
costs by reducing projector wear caused by
abrasive film, particularly on film gates.

CF2 pre -projection run-through permits inspec-
tion and repair of open splicing and broken
perforations eliminating embarrassing and
expensive downtime while "on the air".

Afier conditioning, film may be stored for pro-
longed periods of time, available for immediate
re -use.

This new system was developed from the patented
Lipsner-Smith CF2 Ultrasonic Film Cleaner which is
"standard equipment" in every major film laboratory
in the U.S. and 46 other countries the world over.

For full details, write or call

LIPSNER-SMITH CORPORATION
7334 No. Clark St., Chicago, Ill. 60626  312 338-3040

11803
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Now there are 14 different
Plumbicon TV CameraTubes.

The Plumbicon family, which made its
commercial debut only three years ago
with the "Emmy-winning 55875," has
growr to include many new and needed
types for the expanding TV industry.

The line, now in production or devel-
opment. includes tubes for both conven-
tional and 'miniature' TV Plumbicon
cameras, for retrofitting in Vidicon cam-
eras and for image -intensification and
other specialized requirements for med-
ical, ndustria.: and educational Closed
Circuit Television applications.
55875: The original, Emmy-award winning
TV camera tube; magnetic deflection and
focus; integral mesh; 1.25 inch diameter.
XQI020: Separate mesh version of 55875.
X01023: Extended -red -spectral -response
version of X01020.
X41025: Similar to X01023 with addition
of infra -red cutoff -filter.
7XQ: Fiber -optics faceplate version of

X01020, for use with image intensifier in
low light level television.
7XQ/ACT: Same as 7XQ but with 'anti -
comet -tail" gun to eliminate "blooming"
of super -highlight images.
16XQ/XQ1070: One inch retrofit for most
vidicon cameras.
19XQ: "Anti -comet -tail" gun version of
16XQ/X01070.
30XQ: Fiber -optics faceplate version of
16X0/X(11070.
31X0: Ruggedized version of 16X0/
XQ1070.
3XQ: 30mm. tube with electrostatic focus
and magnetic deflection.
15XQ: 30mm., all -electrostatic tube for
cameras of reduced size and weight.
12XQ: % inch tube with electrostatic
focus and magnetic deflection...for min-
iature cameras.
21XQ: Extended -red -spectral -response
version of 12X0.

Circle 110 on Reader Service Card

Selected versions of several of the
fourteen types shown above are avail-
able for educational, industrial and med-
ical closed circuit TV systems. To learn
more, contact us by mail or by phone:
Electro-Optical Devices Division,
Amperex Electronic Corp.
Slatersville, R.I. 02876
Telephone:401-762-3800

Amperex
TOMORROW'S THINKING IN TODAY'S PRODUCTS

A NORTH AMERICAN PHILIPS COMPANY



broadcast a minimum schedule of non-STV pro-
grams (BM/E, February 1969) in addition to the
STV programs.

An applicant simultaneously filing FCC form
301 (construction permit), 303 (renewal), 314
(assignment), or 315 (transfer), must complete
Section IV -B of the required Form as to non-
STV programming. Proposed STV programming
must be included (and segregated from non-STV
programming) in Part III, Proposed Programming,
Section IV -B.

Applicants seeking STV authorization for an
existing station, but not in conjunction with FCC
Form 301, 303, 314 or 315, must similarly re-
spond, but need not complete that portion of
IV -B relating to Ascertainment of Community
Needs unless the non-STV programming (i.e.,
news, public affairs and other fare) will be re-
duced to a substantial degree.

The new or existing station applicant "shall
state the methods used to ascertain the [STV pro-
gramming] needs and interests of the community
. . . [and it] shall also show how the proposed
STV programming will fulfill these needs and
interests."

The applicant must also show what percentage
of STV time per year will be devoted to each type
of STV programming (e.g., ballet, sports, opera,
feature films) including a breakdown, by type, of
programming shown from the hours of 8:00 a.m.
to 6:00 p.m., from 6:00 p.m. to 11:00 p.m., and
of programs shown during all other hours de-
voted to STV programming in a typical week.

Records supporting the representations of pro-
posed STV programming must be kept on file at

the station and be open for inspection by the
Commission for at least 3 years from the date of
filing.

Financial Showing

The Commission has ordered the Ultravision
standards applicable to STV applicants.3 Thus, an
STV application must show information sufficient
for the Commission to decide that the applicant
and franchise holder, whether or not commonly
owned, have the financial capacity to operate for
one year following construction.

The application must also contain:

(1) An estimate of costs for installation of STV
transmitting facilities, in place and ready for serv-
ice. This estimate should include labor, supplies,
etc.
(2) A separate notation of installation costs for
decoding equipment in the subscriber's home, as
well as advertising and promotion costs.
(3) Estimated costs of operation, on a month -by -
month basis during the first year.
(4) A showing of enough cash and/or liquid assets
in excess of current liabilities for any construc-
tion of STV transmitting equipment for which it
may be responsible (as well as additional ex-
penses). The funds must be sufficient for opera-
tion for one year.

Furthermore:
"If the proposed STV operation involves a fran-
chise holder (whether under common ownership

Continued on page 74

3. Ultravision Broadcasting Co., 1 FCC 2d 544, 5 RR 25:1 343
[19651.

TOP PERFORMERS
SPARTA professional turn-
tables demand the finest
in Phono Cartridges. The
Shure M232 tonearm is
specially designed to meet
SPARTA'S professional
standards. Tracking forces
from 11/2 to 5 grams are
instantly adjustable to
accommodate the Shure
cartridge of your choice.

1°1PAFtTA
ELECTRONIC CORPORATION

5851 FLORIN-PERKINS ROAD
SACRAMENTO, CALIFORNIA 95829 f916) 383-5353

A DIVISION OF COMPUTER EQUIPMENT CORPORATION

M75-6

Lowest cost/high tracking. The .0006
incl spherical stylus will track effec-
tively for AM-ers and FM-ers.
Price $24.50

M93E

FM ers! Trackability unmatched! Mod-
erate cost - clip on mount - tracks in
the 11/2-3 gram range.
Price $39.95

M44C

Rugged, depe able, economical . . .

this industry standard will be seen in
radio stations everywhere. Supplied
as standard on SPARTA systems.

Circle I!! on Reader Service Card
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When you care



enough to send the very best.

We could tell you that our microwave systems are performance is so good they're even used for trans -
the world's greatest. But you'd expect us to be partial. continental routes.

So we'll just give you some facts and let you judge It's no coincidence that you'll find Lenkurt micro -
for yourself. . wave systems in AUTOVON, AUTODIN, INTELSAT, and

For example, our new 78A for the telephone indus- COMSAT networks.
try. It's pretty much like everybody else's 960 -channel Or that more than 200 commercial, industrial, and
system. Except that the linearity and delay character- government customers are operating more than 600
istics are so good that it handles 25% more voice chan- separate Lenkurt microwave systems in 40 countries.
nets. That's 1200 on short -haul routes. It's the only Over a quarter of a million route miles.
baseband system that does. There are plenty of "good" microwave systems

Or our 75C and new 78J for government applica- around. But maybe you're in the market for something
tions. They're the only heterodyne and baseband sys- more. Call it experience. Call it reputation. Whatever it
tems of their kind that can handle 600 DCS circuits with is, a lot of people think Lenkurt has it.
100% data loading. So if you care enough to send the very

Then there's our 76 and 78 base- LEAfirghlr FIEL7-Ric best, just tell us your application.
band systems for railroads, electric GENERAL TELEPHONE & ELECTRONICS We'll do the rest. Lenkurt Electric Co.,
utilities, pipe lines,and TV.Their noise Inc., San Carlos, California.

Microwave Systems from Lenkurt



t'ONVENTION

II uminated peak -reading meter is incorporated into new Altec console.

Spectra Son cs like amp module (left) arsd 30 watt amp (right).

For tape duplicatcrs only-Ampex BLM-
200 (above). New Melcor module (below)
is model CSM charnel select.

Heard at the AES

Here's a thumbnail rundown on
some significant papers read at this
year's AES Convention.

Dynamic Presence Equalizer. This
paper describes the work of Rich-
ard G. Allen, Emil L. Torick and
Benjamin B. Bauer of CBS Labo-
ratories. They have made a new
device to overcome the deficiencies
of poor audio transmission,
wherein midrange and high fre-
4uency information is lost. Typical
examples include the tiny speaker
in a transistor portable radio, the
noisy interior of a radio -equipped
car, and the head misalignment of
a tape reproducer. In each case,
speech becomes less intelligible
and listeners must strain to under-
stand words.

The dynamic presence equalizer

BM/E Photos

either expands or compresses mid-
range and high -frequency audio,
depending on the incoming re-
sponse as measured by the equal-
izer. A speech -music discriminator
disables the device for music and
recognizes speech by its staccato
nature and short-term wide dy-
namic range.

The equalizer overcomes loss of
high frequencies in speech by a
corresponding boost, so that the
overall presence enhances intelligi-
bility. The equalization is inhibited
for music, where it is not needed.

A New Method of Automatically
Controlling Audio Levels. Pre-
sented by Arno M. Meyer of Belar
Electronics Laboratory, this paper
describes the Mod Minder, a new
type of level -control device. It
monitors the number of audio
peaks per unit time interval. Then
it adjusts the gain according to a
preset number. The idea behind
this device is to permit a certain
number of peaks to get through
in order to increase the dynamic
range in broadcasting while having
some control over the overall level.

Loudness Measurement and Con-
trol in Sound Broadcasting. Pre-
pared by R. A. Hackley, H. F.
Olson and J. A. Wissner of RCA,
this paper described the develop-
ment of a loudness meter and
controller. In the equipment, sub-
jective loudness is measured by
splitting it into octave bands, taking
note of the equal -loudness con-
tours of the human ear. When
the sound pressure level in each

22 December, 1969-BM/E



band is determined, the bands are
summed and a total measurement
is obtained. The device also gives
suitable weighting to the duration
of sound impulses, for time also
affects loudness.

The development of the loud-
ness meter led to a further refine-

known as the loudness con-
troller. It is basically an AGC
amplifier which controls-and is
controlled by-loudness rather
than volume.

The Harmonic Compressor, a Sys-
tem for Doubling Information
Rates of Speech. This paper de-
scribed work done by John W.
Breuel and Leo M. Levens of the
American Foundation for the
Blind. The Foundation supplies
recorded books to blind persons,
some of whom have expressed a
desire for an aural equivalent of
speed-reading. The equipment
demonstrated enables speed -hear-
ing by doubling the rate of speech
of the person recording the book.
The harmonic compressor is en-
tirely electronic, and works by
chopping the incoming waveform
in half and synthesizing the omitted
half waves from the remaining
ones. If input material is presented
at twice the normal speed, the
frequency divider restores the
original pitch while the speech rate
is retained at double the original.
A filter bank is used to remove
transients introduced by the split-
ting and synthesizing.

Several demonstration tapes
were played. The harmonic com-

December, 1969-BM/E

Compression amplifier type 5752 and 5753 from Norelco/Pye, uses pulse modulation.

Shotgun dynamic mike from AKG sells for $149.

BM/E Photos

pressor is still experimental and
generates an appreciable amount
of distortion.

AES: More Stereo
THE NEW YORK Audio Engineer-
ing Society Convention was again
an unqualified success with some
2300 visitors viewing products
shown by some 60 exhibitors occu-
pying tar more floor space than
ever before. AES officials feel that
next year's convention will require
even more space as the convention
grows in size, interest and com-
plexity.

Professional interest in new
equipment and techniques at the
convention reached a new high,
with concern for the Mets/Orioles
World Series running a close sec-
ond. Indeed, some exhibitors went
to great lengths to pipe in the
games in their display areas, de -

Three -in -one Weigand console has 14 in-
puts for 8 -track recorchng. Unit also has
remix capability.

Unveiled by Electrodyne, lighted level in-
dicator comes as separate unit, can be
added to most systems.



New head for Neumann KMA mike was shown by Gotham Audio.

BM/E Photos

Dynamic, cartridge type mike model BK-14A, was shown by RCA.

- "R.
Super -professional Koss phones, type ESP -6,
contain self -energizing polarizing source.

- NO IL
Four -channel panpot rack mountable unit
was introduced by Gately.

spite the Society's ban on loud-
speakers on the exhibit floor.

Multi -Track Burgeons

Even more than last year, multi-
track recording stood out as a
front-runner. There were the Am-
pexes, 3Ms and Scullys, but there
were also newcomers-names like
Gauss Electrophysics, Creatronics
and United Research Laboratory.
There were consoles, big and small,
with many emphasizing multitrack.
Big boards were shown by Electro-
dyne, Audio Designs, Weigand,
Gotham Audio, Automated Proc-
esses and RCA. Smaller consolettes
and mixers highlighted displays
by Shure, Gately, Fairchild and
Gotham. Building-block modules
were displayed by Moser, Spectra
Sonics, Quad -Eight and Melcor.

Equipment by Ampex included
the MM -1000 two-inch recorder
with capacity up to 24 tracks.
This recorder was shown at last
year's AES, but until recently, was
not in actual production. Also in
the Ampex booth was an endless -
loop master tape bin for cassette
and 8 -track cart duplication. The
bin, model BLM-200, uses a one -

inch master at 60 or 120 ips. Bin
capacity is 1200 feet.

Scully showed current versions
of its multitrack equipment, with
the added feature of cleaning gauze
automatically dispensed during re-
cording. Also re -exhibiting its
multitrack gear was 3M. New this
year was a redesigned remote con-
trol panel for the recorder.

Multitrack consoles made up of
discrete modules and buildi ng
blocks were shown by Weigand,
Fairchild (with a new portable
console), Electrodyne, Audio De-
signs, RCA, Automated Processes
and Gotham Audio. Mini -mixers
were shown by Shure and Gately.

Variations on the theme-non-
multitrack recorders were shown
by: Nagra-the Mark IV, shown
last year, but not available until
now; Philips with multi -channel
loggers as well as last year's two-
channel 1/4 -inch machine; Tand-
berg with its portable which offers
a film -sync option; Stellavox-not
that new but with a homegrown
DIN/Cannon plug converter; and
Lang with a new transport mech-
anism for studio recording.

New peak indicators using
graduated lights were shown for
the first time by both Altec Lans-
ing (as part of its console) and
Electrodyne. Console modules
were displayed by Moser, Spectra
Sonics, Quad -Eight and Melcor.

More companies were involved
with instrumentation. On display
was measuring equipment from
Hewlett-Packard, General Radio,
Philips (Pye), Crown International
and Creatronics.

Microphones were featured by
Shure, RCA, AKG (Philips), Elec-
tro-Voice, Neumann (Gotham) and
Sennheiser. New tape formulations
were talked about at 3M, Amper
and BASF. Unusual performers
were a disc -calibrating p h ono
pickup by Stanton Magnetics and
a stereo synthesizer from Para -
sound. BM/E

24 December, 1969 BM/E



For the finest
in solid state amplifiers

...look and listen
to Gates

AUTOMATIC GAIN CONTROL AMPLIFIER
The most flexible unit you can buy! Features include: Selective "fast, medium, slow"
recovery times; a better than 30: 1 compression ratio; up to 15 dB expansion; separate
expansion and compression disable switches; separate input and output
attenuators. All silicon solid state and
field tested. Model No. 994-6629.

FM LIMITER

Instant peak control! Features include: 30 dB extended control range; fast attack time;
low distortion; selectable "fast, medium, slow" recovery times; a higher than 30:1
compression ratio; separate input and output attenuators; readily accessible circuit
components; unique dynamic recovery
circuit. All silicon solid state and
field tested. Model No. 994-6631.

AM PEAK LIMITER
Peak limiting without clipping! Features include: 3 to 5 micro -second attack time; 30:1
compression ratio allows 99.5% negative modulation without over -modulation; automatic
phase reversal with asymmetrical limiting and positive peak modulation levels of 110% or
120% with negative peaks limited
to 100%. Completely solid state and
field tested. Model No. 994-6543.

For more information, write Gates Radio Company.
Quincy, Illinois 62301.

HARRIS
INTERTYPE

CORPORAT.OH

GA TES
A DIVISION OF HARRIS-INTERTYPE
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CONVENTIOiNG

Broadcast Engineers Hear Ideas on Cleaning up Signals

PRESENTATIONS at IEEE 19th An-
nual Broadcast Symposium could
generally be classed one of two
ways: how -to -do -it -easier or how-
to -do -it -better. There was no cen-
tral theme and coverage of radio,
TV and CATV was balanced.
Since BM/E's theme this issue is
cleaning up signals, we'll review
the how -to -do -it -better ideas first.

The need to do a lot better is
necessary judging from the results
of an experiment reported by Wen-
dell C. Morrison of RCA for the
JCIC Ad Hoc Committee on Color
TV. Morrision described hue and
saturation differences transmitted
by three different Chicago stations
which were getting identical feeds.
The differences were analyzed on
eight receivers at three different
receiving sites. Phase shifts of as
much as 19.9 degrees and satura-
tion variations of 27.3 percent be-
tween stations were logged at the
eight different receivers. Morrison
drew these conclusions:
 Transmitter performance and
monitoring techniques are inade-
quate.
 Portions of the system affect
the signal significantly.
 The transmission system alone
does not account for the changes
frequently observed-the propaga-
tion path is a factor.

Morrison pointed out that when
receivers incorporate automatic
chroma control circuits the satura-
tion changes are not as pronounced
as those observed in the test.

Measurements were collected at
four test points within the system:
output of signal sources, input to
the station's live and distribution
amplifiers, output of transmitter
(as detected by diode demodula-
tors), input to receiver (after an-
tenna, 10 -dB pad and demod-
ulator). The stations did not follow
identical practices during their
setup procedures, Morrison re-
ported, hence variations were to
be expected.

Observations and advice that
emerged from the panel discussion,
"How Can We Improve Our Color
Image?" included these points:

 Studio and Field: Standardize
on methods of matching camera
characteristics and lining up equip-
ment to eliminate differences that
occur due to varying operator and
technician styles. Do a better job
of lining up the video system. Per-
mit no picture painting for studio
conditions-Blair Benson, CBS.
 Transmitter Equipment: Trans-
mitters are more stable than in
earlier years. New transmitters will
have tighter specs. Progress in
improving correction equipment,
demodulators and measuring equip-
ment is expected. Short-term and
long-term variations depend on op-
erating procedures. Do VITS test-
ing. Continuous monitoring is a
must. Old transmitters can be ad-
justed, holding the adjustment is
the challenge.-Frank Bias, GE
 Long Lines. Since there are
4000 repeaters in use throughout
the U.S.A., it is difficult to specify
standard network performance ex-
cept on a statistical basis. Ob-
jectives contained in NTC Report
No. 5 call for differential gain
shifts of no more than 15 percent
and differential phase variations of
no more than 5 degrees. Most re-
peaters do better and none do
worse (each repeater is serviced
once every four months). There's
a good cooperation between the
networks and the telco, but net-
works never sit still (for example,
a football program has local, re-
gional and national inputs).-
Charles Carter, AT&T
 Receivers. Receiver manufac-
turers tinker with circuitry until
the picture looks good. Engineers
don't design according to stand-
ards, but to get a true flesh tone.
But, standards shouldn't be aban-
doned. Prior to 1953, receivers
were broad band and had I.Q. de-
coders, but these were abandoned
because of their high cost. Soon
a true I.Q. receiver will again be
possible at a low cost due to ad-
vances in integrated circuits. Thus,
transmitter engineers should ob-
serve NTSC standards even though
set designers haven't. Good liaison
between broadcasters and receiver

BM/E Photo

John H. DeWitt, Jr. shows his power line
noise source locator, available from In-
ternational Nuclear Corp.

manufacturers can improve the pic-
ture-Norman Parker, Motorola.
 Telecine: Color variability in
16mm commercial film is wide and
it's impossible to anticipate what
correction should be applied to
piggy -backed commercials. How-
ever, if the telecine is set up to
accurately reproduce the film, then
film standards on color balance,
etc., could be established and ob-
served.-Roger J. Ross, CBC

Ben Wolfe, moderator of the
panel, recommended that TV sta-
tions periodically do a proof -of -
performance check even though
not required by the FCC. In a
discussion of color standards, CBS
and CBC reported better control
by setting color monitors to 6500K.

Other sessions in the how -to -do -
it -better category covered use of
the flashing light programming
modulation monitor (see BM/E,
June 1969, page 50) and a new
way to detect sources of power
line interference. John DeWitt, Jr.
described how to use a portable
noise source locator to detect noise
emanating from faulty power lines.
Using a combination loop and
dipole antenna, the noise locator
identifies the direction from which
the noise is coming. The superhet
receiver feeds both a dB meter and
a loudspeaker. Weighing only 51/2

Continued on page 66
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Under $10,

The PK-730 -smaller, lighter, less expensive than
any color studio camera yet available. Unique
single tube, solid-state design features full -fidelity
color, unsurpasse 1 operating ease. Unskilled
operators can handle this ea hero with ease since
only five controls are needed_ It weighs less than
50 pounds and is r o bigger than conventional
monochrome cameras.
Price includes: Camera, Viewfinder
6:1 Zoom Lens for smooth transitions from
wide-angle shots in extreme close-ups,
NTSC Compatible Encoder, 50' Camera Cable,
Remote Control Panel and Cable.

CPCUIT



Now, even the low -budget CATV user can
afford to switch from the "gray" world of mono-
chrome to the high -impact, attention -grabbing.
"real" world of color! RCA has created color
cameras capable of achieving superb color TV
performance with non-professional personnel
at the lowest price ever!

Since color is now the accepted means of viewing
television. colorful CATV is the trerd of the times.
And now it's ever -so -easy to be a pacesetter with
RCA's new color cameras that topple the cost
barriers for local programming in color.
Now's the time to join the color revolution. You
can "tell it like it is" and save thousands!

The PFS-710, a complete system made especially for color
presentations of 16mm sound films and 35mm slides. It includes
everything you need-camera, prcjectors and multiplexer -in a
mobile cart just 4 feet long and 2 feet deep.
And it's about as easy to use as showing home movies.

Price includes: Camera, Optical System, NTSC Compatible Encoder,
PFP-1600 16mm Film Projector, Slide Projector,
Camera Control Panel, Projector Control Panel, Mobile Cart.

RCA 800 Series VTRs have bat, record and
playback capability and produce pleasing high -
resolution coor pictures. Pushbutton controls and
simple threacing enhance ease of operation. Use
as a portable or rack -mount unit. Can be remote -
controlled. S op motion is standad. Slow motion
and electronic editing are also available. One
hour of conti-wous recording car be made on an
8 -inch NAB reel, using 1 -inch tape.

Price includes tape recorder, complete with
color module..
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The PK-610 is a solid state, 3-vidicon camera for
those who require maximum quality at moderate
cost. Designed specifically for film use, it gives
truly professional results. A full complement of
controls permits precise operation at the camera
or remotely from a console. And, since it is
virtually impossible to misalign the system,
registration is reduced to a "touch-up". Combined
with a new optical multiplexer, professional 16mm
and slide projectors, the PK-610 is a superb
system, producing sparkling, vibrant colors and
crisp, audience -pleasing images.

Color will improve

your subscriber
renewal rgfe..
win you new

VieWers.
For Literature onRCA CATJ color

sys+ems, RCA Professional
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One possible way to read out stereo phase is fo use VU meter summing L R from off -the -a r monitor.

Keep Your Stereo Phased
Fazed by stereo phasing? Erase those
costly phase differences with sound engi-
neering practices and with motivated
combo men.

THE STEREO FM BROAD-
CASTER is constantly
plagued by the vagaries
of proper phasing. Even
bigger than this prob-
lem is the fact that
many fm-ers are com-
pletely unaware that the
problem exists. So says
Robert Richer, vice
president and general
manager of Quality Me-
dia, Inc., a supplier of

packaged programs to broadcast stations.
There are phase difficulties in varying degrees

-from five degrees to as much as 180 degrees.
If your station's signal should go as far as 180°
out of phase, the result is murder for monophonic
listeners-by far the biggest segment of today's
fm audience. The received mono signal in such
cases is not a full L -F R program, but in fact is
missing key elements that have been cancelled
out. The effect is the same as if your transmitter
power had suddenly dropped. There's also dis-
tortion, the music sounds thin and unappealing

and announcers sound as if they have a speech
impediment.

No Time for Phasing

Richer caught a very prominent phasing prob-
lem while listening recently to a station in a
major market. He called the station owner to
tell him about it, and was told, "Yes, I know. The
station's been out of phase for about a week now,
but I've just been so darned busy, I haven't had
a chance to get to it." Richer wonders how much
of its audience that station has held onto. We're
wondering, too.

Actually, correcting a serious phase outage
can be quick, simple and painless, if the outage
is 180°. Simply reverse the patch plug (if you're
using standard dual -prong audio plugs) in either
the left or right channel. That's a quick and dirty
method that helps preserve your mono audience.
Getting at the root of the phase problem can
be a much more complicated matter.

There are several possible causes of phase
outages:
 Tape head misalignment.
 Out -of -phase tapes or records.
 Out -of -phase elements in the control console
and other station equipment in the circuit.
 Telco line problems between the studio and
transmitter.

Richer believes that the extreme case of 180°
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is no longer the major difficulty today. His con-
tention is backed up by many sterT broadcasters
who have this problem pretty well undef conaol.
It's the slight phase differences that are the most
acute ones, since they produce an annoyance
rather an obviously bad or attenuated signal.
Given enough of these petty annoyances, or a
steady diet of phase outage, and your audience
can dwindle very rapidly. First thing they'll do
is twirl the dial looking for a station that sounds
good to them and fits their taste. If there just
isn't any such station, the next step in the listener
revolt is to turn the radio off.

Engineers Must Care

Too many stations suffer from lackadaisical
engineering practices. You can install a phase
meter-a simple matter of hooking a bridge across
the stereo monitor's output to feed an outboard
VU meter. But if that meter's going to do any
good, someone has to look at it. Will your combo
night man simply ignore the meter, walk out of
the control room when a 15 -minute tape is on,
and just forget about good practice in general?
Attitude is at least as important as technical
capability.

If you suspect a chronic phase problem, by
all means hook up the circuit and VU meter
shown in the schematic. At least your desk man
will have an opportunity to know what's going
on. If you find that 180° phase outage is a con-
tinuing problem with records and tapes, then
install a phase -reversing switch on the board to
be flipped when the meter does not deflect upward
with modulation.

Another check is an oscilloscope fed by both
stereo channels. The scope will show phase
changes instantly with a high degree of precision.
At least one station, Chicago's WFMT, uses Mar-
antz 10B stereo tuners for monitoring in the
station and in the homes of key station personnel.
This tuner features a one -inch oscilloscope screen
used as a tuning and stereo indicator. It will also
let you know if the station is out of phase and
how the stereo balance and separation are. Alfred
Antlitz, WFMT's manager of engineering, says that
the station is now in the process of installing
large -screen scopes in both of its control rooms
to improve the monitoring situation.

Some engineers prefer to monitor the board
rather than off the air; it sounds better, they say.
This can be suicide! First, you must know
whether or not you're on the air. Second, there
could be some phase shift in the telco line be-
tween your studio and the transmitter. Off -the -air
monitoring would certainly show up telco line
problems right away, and you might be able to
compensate for them at the studio temporarily
until the trouble is cleared up.

Mono (L+R) off -the -air monitors feed speak-
ers in the office areas of many stereo stations.
During the day, at least, the station's clerical per-
sonnel make an excellent monitoring crew with
instructions to yell for the engineer the minute

they hear anything strange. But this only works
for eight hours of the broadcasting day. The rest
of the time, it's up to that man riding the board.

Previewing Averts Disasters

The most common culprits in phase crimi-
nology continue to be records and tapes. New
York's WTFM previews all records, not only in
stereo but in mono as well. This way, the pre-
viewer knows instantly if a disc has a phase prob-
lem and can label it as such. Records that fail
the phase test go right into the garbage pail at
this station.

According to WTFM's chief engineer, Ed Karl,
careful engineering of the studio and its equip-
ment will eliminate at least 99 percent of all phase
problems. One continuing possible source of
trouble, he says, is the dual -prong audio patch
cord. At his station, they're color -coded with red
on the right side. But there's always that chance
that a plug will be put in reversed. "If I were
re -doing the station from scratch," says Karl,
"I'd use three -conductor, single -prong plugs for
patching. This way there would be absolutely no
opportunity for patching to cause phase prob-
lems."

A useful trick is to listen carefully when you
cue up a record or tape. In the cue position on
most stereo consoles, the cue speaker gives you
a full L -FR signal. If there's a phase problem,
and the desk man is interested, he'll spot it in-
stantly. Stereo carts can be another problem. At
New York's WRFM, commercials in stereo tend
to have serious phasing errors-often going in
and out of phase. As a rule of thumb, that station
uses only mono spots on carts, especially if there's
a jingle or any kind of music on it.

WTFM on the other hand, emphasizes stereo
all the way, including its commercials. But it too,
has had trouble with stereo carts. Major problem
here was the three -channel head. Ed Karl simply
couldn't find a mass-produced three -channel cart
head that worked to his satisfaction. He found
that production -line heads are not only frequently
out of phase track -to -track, but alignment within
the head has also tended to be a problem. As a
result, the station has had its stereo cart heads
made to order. Karl says the extra cost amounted
to only $15 per head over the price of the mass-
produced items.

Ideas for gimmicking up the stereo lines come
fast and furious, once you start attacking the
phase problem. But all that's really needed is
some careful engineering in studio design, and a
man on the board who cares. You can have all
the fancy indicators you want, but if that night
man doesn't eyeball them, your station will lose
listeners. One last thought: if you want to ride
herd on a carefree night man and have personnel
problems (and who doesn't?), you might hook up
a repeater for the VU phase meter. The repeater
can be a low-cost strip -chart recorder in a locked
cabinet. Next morning, you can tell at a glance if
the playboy has been doing his job or not. BM/E
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NEW FAIRCHILD
REVERBERTRON

Fairchild irtroduces the Reverbertron 659. There are
many reasons why this new artificial reverberator may
be considered outstanding: 1. The sound has the same

natural, real -life quality as the world's finest acoustic
chambers. The sound capability, with full range

equalization, supersedes all other artificial reverberators
within its price range. 2. A switch selects local or remote

operation for 3 deg-ees of reverberation control: (dry,
premix 1. premix 2). The 659 also has an

exclusive selector for short, medium or long decay times.
3. Frequency response range from 20 hz to 20 Khz on the
dry channel (± 1 db) compares with 50 hz to 6 Khz on the
reverberation channel with a range of adjustment to 15

db. S'N is 10 db improved over previous models.
4. Operation of the Reverbertron 659 is effective for input
levels as low as -30 dbm; output levels up to +18 dbm.
Transformer isolated input and output impedance is 600
ohms or 150 ohms balanced or unbalanced. 5. All
electronics are on easy pug -in P.C. boards; all signals
are metered; controls have continuous mix facilities.
6. The Reverbertron 659 is compact; the total space
requirements are only 223/4" high x 19" wide x 10" deep.
7. The price is low. It is a good value because Fairchild is
both a custom designer and a component manufacturer.
A number of other advanced features make the new
Fairchild Reverbertron 659 highly suitable for broadcast
or recording purposes. Contact your Fairchild Distributor
or write Fairchild for more data. FAIRCHILD
RECORDING EQUIPMENT CORPORATION, Dept.
BME 12, 10 -4045th Avenue, Long Island City, N.Y. 11101.

U. S. Patent #3436674

DESKTOP MODULE CONSOLE / LUMITEN / REVERBERTRON 658B / INTEGRATED CONTROL MODULE / REVERBERTRON 659 / REMOTE. AUDIO CONSOLE
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Sweep -Frequency
Measurements
for Broadcast Systems
One of the most useful methods of making measurements over a band of
frequencies is to use a sweep -signal generator and an oscilloscope read-
out. The system is fast, accurate within one percent, and instantly displays
the effect of any adjustment to the device or system under test.

By Jim Plumb
SWEEP - FREQUENCY
TESTING can be used in
broadcasting to meas-
ure such parameters as
antenna impedance,
video amplitude and
phase linearity. The
technique described
here shows amplitude
and phase vs frequency
on an oscilloscope
screen. You can meas-
ure input and output

impedances as well as the gain or loss of the de-
vice or system under test. The equipment used
has a phase resolution of less than one degree and
amplitude resolution of less than one percent of
the reference used. An overall accuracy of plus
or minus one percent may be obtained if accurate
reference impedances are used over a limited fre-
quency and amplitude range.

In Section 73.54 of FCC Rules, detailed in-
structions are given for measuring the power
input to an a -m broadcast antenna system. An
antenna or common -point ammeter is used to in-
dicate rf current, and power is computed by the
formula .

P = 12 R
where P is power in watts, I is rms antenna or
common -point current in amperes, and R is an-
tenna or common -point resistance in ohms. The
Rules require a series of measurements of both
resistance and reactance at the operating fre-
quency and at points 5, 10, 15 and 20 kHz on
either side of the operating frequency. Good en-
gineering practice and the Rules require that an-
tenna or common -point reactance at the operating
frequency be reduced as near to zero as practical.

The usual method of measuring antenna or
common -point resistance and reactance is with an
rf signal generator, an rf impedance bridge (such
as the General Radio 1606-B or 916 -AL or the
Hewlett-Packard 250B) and a communications
receiver as a null indicator. While this system has
sufficient precision, it's time consuming; several

Jim Plumb is an engineer with the Hewlett-Packard
Company, Loveland, Colorado.

minutes are required to make each measurement,
you have to make at least nine readings, and some
engineers prefer to take additional measurements
to insure the accuracy of the smooth curve which
is plotted and submitted to the FCC.

In many cases the radiating system must be
adjusted to zero reactance, and this requires sev-
eral sets of measurements before the goal is ac-
complished. These measurements are normally
made late at night when the station is off the air.
With the necessity for slow and painstaking work,
it's not uncommon for the job to take all night,
or even several nights. If your station programs
24 hours, the all-night programming must be sus-
pended for as long as the measurements and ad-
justments take. That deprives the public of a
broadcast service, and your company of revenue,
for that period.

By contrast, the measurement technique de-
scribed here maintains the required accuracy and
takes less time than the bridge method. Also, an-
tenna or common -point impedance is displayed
on a crt and you can see the effect of system ad-
justments immediately.

Measurement Technique

These measurements are made with a sweep -
signal generator and its associated tracking de-
tector, such as the Hewlett-Packard Model 675A/
676A network analyzer. If nighttime skywave in-
terference at the antenna is no problem, the Hew-
lett-Packard 11138A impedance adapter may be
used with the network analyzer to make imped-
ance measurements. The circuit arrangement is
shown in Fig 1.

The network analyzer is designed to make
gain and phase measurements of low -impedance
(50 or 75 ohms) amplifiers, filters, cables and
similar circuits. It does this by supplying a con-
stant -level, swept rf signal to the input of the cir-
cuit under test, and simultaneously to a reference,
which is a precision resistor or a short piece of
coax. After passing through the two networks, the
signals are fed to the detector portion of the an-
alyzer for measurement, and are converted to dc
voltages. One such voltage is proportional to the
gain or loss in decibels, another to the phase shift
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in degrees. A third is available which indicates the
difference in gain in decibels between the test and
the reference.

The dc voltages are fed to a dual -trace oscil-
loscope whose horizontal input is driven by the
sweep generator to display the band of frequencies
of interest.

Generator current I flows in unknown imped-
ance Z., (the total resistance and reactance of the
antenna or common point under test) and drops
voltage E. across it. The analyzer measures the
amplitude and phase of E0.

The adapter converts the 50 -ohm output of
the network analyzer into a 33,000 -ohm circuit,
changing it from a voltage source to a current
source. At the same time, it isolates the 50 -ohm
terminating impedance of the network analyzer,
providing a high -impedance, voltage -sensing port
for the measurement of E0.

In practice, the antenna under test is con-
nected to one analyzer channel, and a nonreactive,
100 -ohm reference resistor is connected to the
other. The result is shown in Fig. 2, where one
scope trace indicates impedance in ohms, while the
other indicates phase angle in degrees. The traces
shown are for a loaded whip antenna. Measure-
ment range can be expanded, as shown in Fig. 3,
simply by increasing oscilloscope vertical sensitiv-
ity as desired.

The phase measurement is calibrated by press-
ing a pushbutton which feeds a fixed 5 -degree
signal (accurate within 0.2 degree) into the cir-
cuit, moving the scope trace 5 degrees. There is
also a 100 -degree button for other scales. Am-
plitude measurements are calibrated with a preci-
sion attenuator in the sweep -signal generator.

Since the impedance adapter converts the net-
work analyzer source impedance simply by putting
a high resistance in series with it, available output
current is reduced. As a result, the generator sig-
nal may easily be overridden at the antenna by
interfering skywave signals from other broadcast
stations. The solution to this problem is an imped-
ance adapter using a current -amplifier stage. Fig.
4 is the schematic of such an adapter, which is
used in place of the one previously described.

Equipment Operation

Fig. 5 shows the results obtained when the
analyzer and adapter were used to measure the
impedance of a broadcast antenna whose operat-
ing frequency is 1570 kHz.

When using the bridge method, the operator
reads out resistance and reactance as separate
quantities on the bridge dials. You can't do this
with the analyzer; on the other hand, you can
read total impedance and phase angle on the scope
screen.

Notice that in Fig. 5 the antenna is reactive
at its operating frequency of 1570 kHz. For a de-
tailed examination of this antenna, the expanded -
scale feature was used. The results are shown in
Fig. 6.

Signals from interfering stations can be seen

in both Figs. 5 and 6; the carrier and sidebands
are clearly visible. More important, though, is that
the phase angle of the antenna is 37 degrees and
its impedance is 100 ohms. The resistance is
found by

R = Z cos = 100 cos 37 = 80 ohms
In practice, you adjust the antenna system

until the phase angle is reduced substantially to
zero, removing nearly all reactance from the sys-
tem. At that point, the impedance trace on the
oscilloscope indicates the resistance value, which
is used to compute rf power.

The same techniques used to measure antenna
impedance can be used to measure video param-
eters. Knowledge of any amplitude and phase
distortion introduced in video processing equip-
ment between camera and transmitter is important
to the television broadcast engineer, particularly
in color TV.

To measure amplitude response, connect the
device under the test into one channel of the net-
work analyzer, without using either impedance
adapter described above.

Fig.. 7 is a dual -trace presentation of the
amplitude response of a video amplifier. Note that
both traces contain identical information; the up-
per trace shows overall response scaled at 10 dB/
div, while the lower is scaled at 1 dB/ div, and
uses the amplitude -difference output of the an-
alyzer. That output has the greatest precision and
resolution, and with a precision attenuator in the
reference channel, you can get accuracy of 0.05
dB and resolution of 0.02 dB.

Phase Response

An ideal network, whether active or passive,
has linear phase response; its phase -vs -frequency
curve is a straight line. But no practical network
has ideal phase response. Nonlinear phase response
can be lived with in audio circuits, but in color tele-
vision it's a critical factor. If phase response devi-
ates seriously from linear, color -TV picture quality
is affected.

To measure phase response, the analyzer com-
pares time lag in the unknown with that in the
reference channel. The readout looks like Fig. 8.

If the phase response of a network, is linear,
its envelope delay (or group delay) is constant.
Mathematically, envelope delay is the first deriva-
tive of phase shift with respect to angular fre-
quency, and is given by

dckD -
d(c)

Delay D is in seconds; if angular frequency is con-
verted to frequency in Hertz, the equation be-
comes

dck 1
D - dF 360

The point is that if D is constant, all frequency
components of a composite video signal are de -
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Fig. 8. Phase response as measured by the analyzer shows
effect of increasing frequency in video amplifier.

layed by the same amount of time. Envelope de-
lay is useful because you can measure it much
easier than phase shift. Thus most phase linearity
specifications are written in terms of seconds of
delay from some reference. Remember that the
absolute amount of delay is unimportant; only
the deviation from reference is important.

To relate phase information (which is read
out on the scope) to envelope delay information,
consider the preceding equation. If do is taken as
(0-40 and df as (f2-f,) then a swept band-
width of 27.8 MHz provides the correct scale
factor so that (02-01) over the 27.8 -MHz band-
width represents envelope delay in 10-i nanosec-
onds. That is, each degree of phase shift represents
0.1 nanosecond of envelope delay.

Of course, the indicated value will be only the
mean value for any but linear phase shift. How-
ever, if you consider the phase shift for a 2.78
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20

Fig. 7. Amplitude response of a video amplifier. Upp:ir
trace is 10 dB/c5v; lower is I dB/div.

0 27.8
FREQUENCY, MHz

Fig. 9. By compa-"ng maximum, mean and minimum slopes
of trace you obtain delay deviation from reference.

MHz frequency segment (one scale division on
the scope if it's set up to sweep 27.8 MHz), you
will see that each degree represents 1.0 nanosec-
ond of envelope delay. If the phase shift isn't
linear, use the mean value as the reference delay.
Then compare the maximum and minimum
slopes, as observed within any 2.78 -MHz segment
of the display, to the mean to obtain deviation
from the reference.

Fig. 9 shows an example, the nonlinear phase
response of a video amplifier. Sweep is set so that
each horizontal division represents 2.78 MHz,
and each vertical division represents 50 degrees
(50 ns). The envelope delay deviations can thus
be measured with nanosecond resolution.

In Fig. 9, the maximum slope is 45 ns, the
minimum 10 ns, and the mean, 25 ns. Envelope
delay is thus 25 + 20 - 15 ns, and envelope
delay distortion is ± 17.5 ns. BM/E
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Block diagram of fast -response modulafion
monitor shows circuits that let it read level
despite signal polarity.

Blinking Lights for TV
MEASURING FM MODU-
LATION has been a head-
ache for the broad-
caster as well as the
FCC. The broadcaster
must use a "Type -Ap-
proved" monitor to
measure his modula-
tion while the FCC
field monitoring trucks
may use a number of
different methods to
check a station's modu-

lation level. And there's the rub-a properly
calibrated fm monitor will agree precisely with
the field truck's measurement when a single tone
is broadcast. But if the tone is more complex
than that-the usual condition in today's stereo
broadcasting-then the correlation breaks down.

Playing it Safe

To complicate matters further, the broad-
caster will use a limiter ahead of the transmitter
to keep him "safe" from overmodulating. But
if he uses a conventional limiter, he'll only be
safe if he restricts his modulating frequencies
to below 2000 Hz, since the pre -emphasis in
the transmitter causes a rising frequency response.
The conventional limiter limits all frequencies
equally, so that for a constant limiter output, the
modulation level out of the transmitter for 4000
Arno M. Meyer is president of Belar Electronics Lab-
oratory, Inc., Upper Darby, Pa.

Hz is 6 dB greater than for 400 Hz; at 15,000
Hz the modulation level is 17 dB greater. The
one saving grace that prevents the broadcaster
from modulating at these astronomical levels is
that most of the program energy is concentrated
in a 3 -to -4 -kHz bandwidth. Thus the degree of
overmodulation is only 3 to 6 dB.

Today's limiters have pre -emphasis in the
control circuit, which prevents overmodulation.
The drawback, however, is that the overall modu-
lation level will be low, since the level of the mid -
frequencies is depressed. One answer to this is
to stop the pre -emphasis in the limiter control
circuit at 3 to 4 kHz.

If the broadcaster had accurate audio process-
ing equipment, the measurement of modulation
would then be academic. But since the broad-
caster does not, it becomes most important that
he have accurate monitoring equipment. The mod-
ulation monitor should provide two functions:
it should accurately indicate modulation peaks
as well as the average level.

The FCC rules on multiplex modulation mon-
itors require the peak indicator, "peak flasher,"
to be independent of modulation polarity. The
peak flasher must accurately indicate a peak that
exceeds a preset level whether it is positive or
ncgative. A properly designed peak flasher cir-
cuit works very well in indicating this peak. The
present rules require that the lamps stay on from
two to four seconds, but a number of peaks may
occur during this time so that the lamp only
indicates one peak. This causes a lack of cor-
relation with other methods of modulation meas-
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urement. Suggestions have been made to cut
this time down to 50-150 milliseconds.

The FCC rules also call for a metering circuit
that accurately measures the peak value of a
composite multiplex signal. A properly designed
peak modulation meter circuit will not only
measure the composite signal but will measure
program material more accurately. There are
proposals that assume that a metering circuit is
not capable of performing the above functions
and strong suggestions have been made to dis-
card them in favor of instantaneous lamp indicat-
ing devices. But before we throw out the meters
and take on new problems, we should know what
is wrong with meters to begin with.

First of all, the metering circuits in today's
monitors respond to only one polarity at a time,
the one selected by the polarity switch. Thus
when the peak flasher indicates a peak, chances
are its polarity was opposite to the modulation
meter polarity. And since there's no way to guess
the polarity of the program material, this con-
tinues to be a problem with present systems.

The charging time constant of the peak rec-
tifier circuit must be extremely short to respond
accurately to short -duration program peaks. It
is this characteristic in particular that makes a
modulation meter differ from a VU meter. En-
gineering -wise, it is no great feat to make a
modulation meter do this. The decay time con-
stant of 500 to 800 milliseconds called for by
the FCC provides good integration to display
average level.

Since a peak metering circuit can be designed
and economically manufactured to respond ac-
curately to short duration peaks (such as the
Belar FMM-1) the real problem is to make it
independent of modulation polarity. The block
diagram shows a modulation measuring system
that solves these two problems. The baseband
signal is split and applied to a peak detector cir-
cuit that automatically selects the higher of the
two polarities and rectifies the signal to drive
the modulation meter through the meter ampli-
fier. The switch permits selection of either the
positive or negative polarity; it also automatically
selects the higher of the two polarities.

Is it Negative or Positive?

When the metering circuit is busy selecting the
polarity, there may be a need to know what
instantaneous polarity the meter is measuring.
The two comparators sense the indicated signal
and display the polarity on positive and negative
signal lamps. The baseband signal is split and
applied to the Schmitt comparator in the peak
flasher circuit. The potentiometer presets the
comparator to fire from 50 to 120 percent. The
comparator drives the monostable multivibrator
which determines the duration of the lamp.

This modulation measuring system is incor-
porated in Belar's new TV aural modulation
monitor soon to go into production. Field tests
indicate that its accuracy will more than satisfy

the demand for accurate modulation monitoring
of program material. It will respond to short -
duration peaks and since the metering is inde-
pendent of modulation polarity, it tracks with
the flasher on program peaks. Because it is a
metering circuit that conforms to the ballistic
requirements of the FCC rules, it displays the
average program levels accurately.

Instantaneous lamp indicating devices have
many drawbacks and problems to be solved. The
main one is that they measure levels in discrete
steps. To cover the range from 0 to 130 percent
in 10 -percent steps, for example, requires 14
lamps. To cover that range in 5 -percent steps
(for 5 -percent accuracy) requires 27 lamps. The
device should be independent of modulation
polarity which further complicates it. To have
fewer than 10 -percent steps would seriously
limit the usefulness of such a device. An integra-
tion circuit should be built in to give an indica-
tion of average program levels, since it's difficult
for the human eye to average a series of flashing
light sources. An optimum time duration for
the lamps to stay on will have to be determined.
In view of these complexities and shortcomings,
it's difficult to give up the meter as an indicator.

The flashing -light modulation measuring sys-
tem described is used in Belar's TVM-1 TV
modulation monitor, which meets all present FCC
rules for monitors. Its peak flasher gives an in-
stantaneous indication of when a peak exceeds
the preset level, and it is independent of modu-
lation polarity. Its metering circuit will indicate
the true program peak and it is also independent
of modulation polarity. The metering circuit has
a continuous scale so that it reads all values of
modulation from 0 to 133 percent. Since the
metering circuit is an integrating device as well,
it also gives the average program level. BM/E

How many lights?
The ideal number of flashing lights is still open to
debate. In the June BM/E ("Why Johnny Can't
Read Modulation," pp. 50-52), we reported that
Virgil Duncan and Fred Zellner tested light indi-
cator designs that complied with FCC proposals.
They found the ideal number to be somewhere
between five and 15. Some tests used as many
as 25 lamps, but these units were too compli-
cated to follow accurately.

Belar's 27 -bulb flasher complies with latest
spec proposal for five -percent accuracy, but is too
difficult to monitor continuously. Belar's Arno
Meyer says he feels his company's meter moni-
tor (which he calls the most sensitive and ac-
curate in the industry) will eventually be coupled
with lights for best all-around station use. Meter
will read pulses as short as 50 microseconds or
less-always making readings, no matter how
short the pulse. Problem is to get the Commis-
sion to adopt a realistic spec once and for all.
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Quality Control of
By Charles W. Rhodes

A new test signal and a new technique for
keeping that color signal clean.

TRANSMITTING A
CLEAN color TV pic-
ture from camera to
antenna makes strin-
gent requirements on
equipment in the chain.
The only reliable way
to check the quality of
the transmitted picture
is by sending test sig-
nals of known charac-
teristics through the
equipment, and meas-

uring them when they come out. The test signals
and the measuring equipment must be able to
isolate and indicate the various types and amounts
of distortion introduced in video processing gear.
This article describes a quality -control technique
which is complete and accurate.

You can tell that a picture's bad by observing
it on a picture monitor. However, the distortion
can be spotted more accurately and easier on a

Charles W. Rhodes is manager, Television Instru-
ment Engineering for Tektronix, Inc.

Fig. I. Staircase test signal in which subcarrier is phase locked
to burst; amplitude is 20-40 IRE.

waveform monitor.
In general, video distortion can be divided

into two classes-linear and nonlinear. Linear dis-
tortion is independent of the signal amplitude.
Theoretically, there are two kinds of linear dis-
tortion: amplitude or gain dependent upon fre-
quency, and time delay dependent upon frequency.

Nonlinear distortions are dependent upon am-
plitude. Two examples are differential gain and
phase, and dynamic gain. While nonlinear dis-
tortions cause only slight black -and -white picture
impairment, they are disastrous in color.

You cannot measure linear distortion in a
system which contains an appreciable amount of
nonlinear distortion. For example, when sweep -
frequency testing a video circuit, you often get
different measurements as you vary the signal
level. Often full amplitude multiburst testing of
transmitters isn't possible because of the nonlinear
distortions which occur in the transmitter at full
modulation.

To facilitate accurate measurements of all
nonlinear forms of distortion encountered in color
TV broadcasting, Tektronix has recently devel-
oped the model 140 test signal generator. It is

Fig. 2. WitF dc restorer off to show true dynamic range of
video signal, waveform is 10, 50 and 90 percent APL staircase.
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the Color TV Signal

used with the model 520 vectorscope and a wave-
form monitor.

The model 140 generator produces a five -step
stairstep signal with or without a phase -locked
subcarrier. NTSC color bars are alternatively
available in EIA split -field form or as full -field
bars of either 75 or 100 percent amplitude. Either
of these test signals may be inserted in the vertical
blanking interval within the instrument. A com-
plete EIA sync generator is also provided so that
a minimum of interconnections are necessary to
carry out test routines.

The staircase test signal shown in Fig. 1 has an
average picture level (APL) of 50 percent. * When
this test signal appears on every fifth line, a
luminance pedestal is on the intermediate lines
and the APL is variable from 10 to 90 percent,
as shown in Fig. 2. When the pedestal is set at
blanking, the APL is 10 percent. Blanking is
+ 30 IRE units, white level being at + 130 IRE
units. When the pedestal is set at white level, the
APL is 90 percent and blanking is at -30 IRE
units, depressing the sync tips to - 70 IRE units,
while white is at only + 70 IRE units.

The effect of APL variations from 10 to 90

Fig. 3. Burst phase error -2 dgrees with respect to 0 IRE sub -
carrier.

Tab!e 1.
75 Percent Color

Bar Chroma Burst APL

Yellow Cyan

-4.9 -6.0 -5.4 10

Reference Reference Reference 50
+6.5 +4.7 +5.4 90

All figures are percentages

percent is to increase the required dynamic range
which unclamped video amplifiers must accom-
modate from 140 to 200 IRE units. White com-
pression is most likely during low -APL scenes
while sync compression is most likely with higher
scene brightness conditions.

Thus differential gain and phase, as well as
all nonlinear distortion, should be measured not
only at 50 percent APL, but at the 10 and 90
percent levels also. This is particularly important
since most transmission systems do not exhibit
constant gain over the entire dynamic range en-
countered.

Dynamic Gain

The effect of gain variations caused by changes
in APL is called dynamic gain. Typically, dynamic
gain of components of the video signal is measured
as follows:
 Luminance dynamic gain: Blanking to white
reference level.
 Sync dynamic gain: Blanking to sync tips.
 Burst dynamic gain: Peak -to -peak burst am-
plitude.
 Chrominance dynamic gains Peak -to -peak am-
plitude of the staircase subcarrier at 60 IRE units,
to simulate facial highlights which are most critical
in a typical scene.

The stairstep signal already discussed is suit -

*APL, or average picture level: The average signal level, with
respect to blanking level, during active picture scanning time
(integrated over a frame period, excluding blanking intervals),
expressed as a percentage of the difference between the blanking
and reference white levels.
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able for these measurements. The procedure is
to normalize the component to be measured at
50 percent APL, as viewed on the waveform
monitor. Thus the composite video level in the
system should be normal. With 50 percent APL,
the blanking -reference white is adjusted for ex-
actly 100 IRE units, and without changing the
gain of either the system or the monitor, the APL
of the test signal is changed to first 10 and then
90 percent while reference white level is observed.
It is assumed that the waveform monitor dc re-
storer holds the blanking level constant. (The
Tektronix type 420 vectorscope can also be used
for these measurements; however it has a sync -
tip dc restorer and therefore blanking level may
change slightly with variations in APL, due to
sync dynamic gain.)

Luminance and chrominance dynamic gain
equals Ema. -Erni. where E is expressed in IRE
units. Burst and sync dynamic gain are measured
in exactly the same way, except that the waveform
monitor's gain is set up for 40 IRE units burst or
sync at 50 percent APL initially.

Burst or sync dynamic gain equals 2.5 times

Fig. 4. Waveform monitor display of 5 -percent differential gain.

(Eina. Emin) as above. Chrominance dynamic
gain is measured the same way. However the
subcarrier level would be expanded from 60 to
100 IRE units peak -to -peak amplitude at 50 per-
cent APL.

The + sign is used to denote that luminance
dynamic gain is maximum at 90 percent APL, and
the - sign to the contrary. It is quite common to
find that luminance dynamic gain is + while sync
is typically - .

In transmitters, while the video signal is dc
restored at the modulator input, the APL may still
have an influence upon linearity. One transmitter
tested as shown in Table 1.

The consistent pattern of increased chromi-
nance at higher values of APL at all luminance
levels suggests the presence of some sort of tuning
effect as a function of average power level.

Dynamic Burst Phase

It is unfortunate that the color burst is lo-
cated on the horizontal back porch. If it were
located at some luminance level comparable to

Fig. 5. Vectorscope display of 5 -percent differential gain. Note
square graticule overlaid on vectorscope.
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facial highlights, instead of below black level, the
effects of differential phase would be minimized.
If it did not fill the back porch, then perhaps
back -porch clamp circuits could more easily avoid
the burst and produce neither clamping errors nor
burst phase modulation. However, burst is where
it is and thus we need to measure the burst signal
for phase accuracy. As burst is regenerated in
transmission, perhaps several times, the original
and the transmitted burst phases may not be
identical.

The Tektronix stairstep test signal provides a
means for measuring burst phase errors. The
vectorscope compares the phase of the burst with
that of the first part of the stairstep modulation,
which is at blanking level. Fig. 3 shows the blank-
ing level subcarrier nulled. The phase error is
then obtained by adjusting the precision phase
shifter on the vectorscope to null the burst. The
different in phase -shifter dial indications is the
burst phase error. If any phase error is independ-
ent of APL, it is static; that part of the phase
error which changes with APL is called dynamic
burst phase.

Fig. 6. Initial setup of vectorscope to measure differential gain
and phase.

An interesting variation on the above tech-
nique is to measure the burst phase error with
respect to the subcarrier, not at blanking level
but at a luminance level of, say, 60 IRE units.
The idea is that facial highlights are the most
critical commonly viewed TV subjects, and phase
errors are usually apparent in faces.

Thus picture impairment is much more closely
related to burst phase errors when luminance is at
the 60 -IRE -unit level than when it's at the zero-
IRE -unit level. This is especially so with the pas-
sage of time or variations in APL, or if these phase
errors are unequal from station to station. When
making distortion measurements, the operator
should identify the burst phase error as static or
dynamic, and note the luminance reference.

Differential Gain and Phase

Amplitude modulation of the color subcarrier
by the luminance signal produces differential gain.
This amplitude modulation occurs due to the non -
linearity in the amplitude -transfer characteristic of
the transmission system. In general, the video
signal encounters different amounts of differential
gain at various values of APL. Of course, the
50 percent APL test condition is close to that of
typical program material, while 10 and 90 per-
cent APLs represent extremes which are seldom
found in programming. Thus the system perform-
ance should be optimized at 50 percent APL and
not compromised to minimize differential gain at
the extreme conditions.

Differential gain may be measured either on
a waveform monitor, as shown in Fig. 4, or with
a vectorscope, as shown in Fig. 5. These dis-
plays differ in three ways.

The waveform monitor displays the peak -to -
peak amplitude of the subcarrier component of
the test signal, but its resolution is limited. The
peak subcarrier being 70 IRE units, a 5 percent
value for differential gain produces a change of
only 3.5 IRE units in subcarrier amplitude. Less
than 5 percent differential gain is hard to see
when some noise is present. Display intensity is
limited, which is important only in vertical interval
testing. This is because the waveform monitor is
in essence producing a raster display rather than
a line display.

Both of these problems are overcome by
using a vectorscope. Only the subcarrier com-
ponent of the test signal is peak detected and
amplified so that the line waveform has increased
resolution and brightness.

The added resolution is achieved by the ex-
panded -scale technique. It requires that the test -
signal level be accurately set by the test engineer
while observing the vector -display signal.
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Fig. 6 shows the test -signal gain and phase
set optimally for making measurements in quick
succession of both differential gain and phase. The
gain is set so that the vector dot representing the
largest amplitude packet of subcarrier lies at the
compass rose and is phased to zero degrees. The
measured value of differential gain (or phase) is
taken as the difference in the extreme values of the
subcarrier signal.

The preceding is method (c) as given in IEEE
Standard No. 205 (formerly IRE Standard 23 S1
1958). It is the easiest to use because the maxi-
mum amplitude signal is considered to be 100
percent and the differential gain scale reads di-
rectly when the maximum amplitude subcarrier is
positioned to the zero percent point on the scale.
You must specify which of the three methods was
used when reporting results, as the other two
methods generally yield different numbers and
that difference may be as much as 2:1.

Differential phase may either be read off the
compass rose in the vector -display mode when
extremely large, or from the precision phase -shift
dial in the differential phase mode. Some confu-
sion has existed about this technique. When mak-
ing differential -phase measurements, use only as

Fig. 7. Differential gain of 8 percent; shape factor influences pic-
fure impairment.

much gain as needed to make a sensible display
in terms of both the noise level and the distortion
observed. Unlike the differential -gain measure-
ment, which requires a fixed gain, noise effects
are minimized by reducing video gain without
causing any errors in measuring differential phase.
When nulling the test signal, first set the precision
phase dial to read zero and null the test signal at
any chosen luminance level with the goniometer.
Then null the other chosen subcarrier with the
precision phase shifter. Do not divide the dial
reading by two; it is correct as read out.

Differential gain (and phase) may be reported
in either of two ways as regards the 10 and 90
percent APL measurements. A recommended
procedure is to first made the measurement at
50 percent APL. Without changing gain, make the
measurements again with 10 and 90 percent APL.
With changes in APL, there is usually an average
change in subcarrier level, i.e. dynamic chromi-
nance gain. This the + and - portions of the
differential gain scale are provided as the gain
may be even higher at either extreme of APL
than at 50 percent, at least for some portion of the
test signal.

This procedure measures not only the dif-

CAIN
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Fig. 8. Color bar luminance signal: brighter trace is 0 percent
saturation; dimmer race is 100 percent saturation.
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ferential gain at each APL, but the variance in
chrominance gain with APL. It differs from the
IEEE standard, which ignored dynamic gain.

To conform with the standard, three measure-
ments are made. Each involves normalizing the
gain first at that APL. If the dynamic chrominance
gain is then measured also, the measurement is
complete.

Picture impairment is related to the shape of
the differential gain and phase as they appear on
the vectorscope, as well as to their magnitudes.
Consider the case where differential gain varies
fairly smoothly from blanking to peak white.
Contrast this with the case where most of the gain
change occurs in the middle of the luminance
range, where facial highlights are. In the first
case, most facial features have nearly the same
chrominance, while in the latter the luminance
variations of the facial features cause most of
the total chrominance variations. A shiny fore-
head and a ruddy throat is one possible result.
The viewer may adjust his receiver for a realistic -
looking forehead or throat, but not both.

Alas, how to measure the shape factor if it is
judged significant? Several manageable ways exist.
Shapes such as ramp or bow with signs to indicate

Fig. 9. Phase test signal (R -Y) for measuring luminance cross
modulation.

whether gain is maximum or minimum at the
white level with respect to mid -range would help.

The amount of acceptable differential gain
might be considered for two different cases, with
ramp shape 15 percent maximum, or - bowing
10 percent, ± bowing 5 percent. A similar
scheme would also then exist for differential
phase, recognizing the significance of shape factor.

An example of shape factor is shown in Fig. 7.

Luminance Cross Modulation

Just as differential gain is the result of the
luminance signal amplitude modulating the
chrominance signal, a corollary effect that's much
less well known in the U.S., is luminance cross
modulation. This form of distortion affects the
luminance signal amplitude of those parts of the
picture which are high in saturation.

This effect, when present, is proportional to
the square of the chrominance signal amplitude.
For the staircase test signal, the usual 20 -IRE -
units subcarrier level is too small to provide a
sensitive test for this distortion. With the sub -
carrier at 40 IRE units, the distortion can be
readily measured. The subcarrier amplitude may
be conveniently adjusted in the type 140 over a
range from 20 to 40 IRE units.

The color -bar signal provides a very sensitive
test for luminance cross modulation because it
contains very large chrominance signals, cor-
responding to 100 percent saturation of 75 per-
cent amplitude colors; it also includes a range of
luminance signals.

Fig. 8 shows the luminance signal of the NTSC
color -bar display as viewed on the type 520 vec-
torscope. The luminance display mode of this
vectorscope deliberately has narrow -band re-
sponse, somewhat similar to the IRE roll off.
However, the subcarrier is much more attenuated,
-34 dB being typical at 3.58 MHz vs only - 20
dB for the IRE roll off. The waveform shows a
double exposure taken when the chrominance
was on (brighter trace) and off (dimmer trace).
Note that the cyan color bar suffers the greatest
luminance error, which is quite typical.

Luminance cross modulation is seldom a
problem in video amplifiers operating at baseband
(not rf). In fm relay and CATV systems, where
demodulators are used, luminance cross modula-
tion appears and alters black -and -white as well
as color pictures.

A new test signal expressly designed to make
the measurement of luminance cross modulation
very simple has been developed by Tektronix,
and is incorporated in the type 140 staircase test
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signal. This new signal is shown in Fig. 9 as it
appears on the waveform monitor. The largest -
amplitude chrominance component of the signal
is comparable to the cyan color bar. The lumi-
nance is variable from zero to 100 IRE units in
small, equal increments. Phase is 90° from burst,
(R - Y) and thus on a receiver screen appears a
broad pink color. Immediately to the left of the
largest chrominance signal is a signal with the
same phase but with only half amplitude.

Luminance cross modulation is generally a
function of both APL and luminance pedestal
level. Thus the test signal has a variable pedestal
capability. Take care when using it to not exceed
the practical limits of pedestal, which are 20 to
60 IRE units, corresponding to luminance values
of red and cyan 75 percent color bars. Fig. 10
shows the distortion as measured with the aid of
this signal. Either the 75 percent color bars or the
variable pedestal R -Y signal, or staircase signal
may be inserted on the program line. The type
140 includes VITS keying circuitry which has been
designed for fail safe operation.

Luminance Distortion

Nonlinearity may be frequency independent,
but there are many cases where there is differing
linearity for the luminance and chrominance sig-
nals. Thus, differential gain is not a complete
measure of the system amplitude linearity.

To examine the system for incremental gain
distortion, or low -frequency differential gain, the
step component of the staircase signal is differ-
entiated with a suitable time constant. Thus each
step riser appears on a common base line. The
differentiated signal may be magnified for detailed
examination. Less than two percent step height
differences may be read, as shown in Fig. 11.

This test is valid only where it is known that
the step risers all have identical rise time, a con-
dition fully specified for the type 140 generator.
The steps are generated as extremely fast transi-
tions of integrated circuits. Their combined output
is controlled as to transient characteristics by a
single filter of approximately sine type, which cuts

Fig. 10. Luminance cross modulation measured on the (R -Y)
phase test signal through a modulator -demodulator pair.

off below the chrominance band.
A suitable video staircase differentiator is

made by Tektronix. It has 75 -ohm input imped-
ance and includes a noise filter which has been
found necessary in this work.

Cumulative Testing

All of the tests described have isolated one
form of distortion and measured it. Picture im-
pairments are actually dependent upon the total
impact of these distortions at any time. The vec-
torscope display of the 75 percent color -bar signal,
especially as a vertical interval test signal added
to the program signal, gives a clear measure of
the cumulative effects of differential gain and
phase, burst dynamic phase, and chrominance
dynamic gain.

The author has conducted some tests where
picture impairment was judged by the chromi-
nance errors as indicated by the color -bar vector
dots displacement from the center of the small
boxes of the scope graticule. These tests were done
using split-screen techniques, and thus memory
is not involved in making impairment assessments.
The conclusions reached were:
 No perceptable color shift with respect to the
correct colors can be noted as long as the vector
dots remain within the small boxes.
 The FCC limits of ±10° in phase alone, pro-
duces a noticeable but not objectionable color
change with respect to the correct colors.
 The FCC limits on chrominance gain, ±20%
alone produce noticeable but not objectionable
changes with respect to the correct colors.
 The preceding two combined effects are ob-
jectionable.
 Comparing two signals in which combined ef-
fects are additive produce unacceptable color
changes.
The author recommends that the vector display
of color bars be evaluated as an overall quality
test while the diagnosis of transmission distortions
is most easily carried out, using the familiar dif-
ferential gain and phase and dynamic tech-
niques. BM/E
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Fig. II. Differential steps of staircase test signal to measure
low -frequency differential gain.
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Total Measurement Capability
for NTSC Systems
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Alk TYPE NM 521 WAVEFORM MONITOR

Waveform Monitor with Line Selector

General
Purpose

Waveform
Monitor

NTSC Vectorscope
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 With the introduction of the NEW TYPE 140 NTSC Test Signal Generator,
Tektronix now provides measurement capability from signal source to waveform
display.  Each instrument in the Tektronix television family is designed
to satisfy a specific portion of your video measurement requirement - with
performance to spare! NI All of these units provide long-term stability
and reliable performance through use of solid-state circuitry and state-of-
the-art engineering techniques.  Mechanical configurations include rack-
mount, cabinet and portable units.
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u9ir IME MEASUREMENT
A complete family of television
test instruments from Tektronix.

THE TYPE 140 NTSC TEST SIGNAL GENERATOR is a compact, solid-state source
of high -quality television test signals for 525 -line, 60 -cycle field NTSC color TV
systems. Combined in one compact unit are:  NTSC ENCODED COLOR BARS
with 75% and 100% amplitude, full -field or split -field bars at 10%, 7 1/2% or 0%
setup level.  MODULATED STAIRCASE providing variable APL, 10% to 90%
and fixed APL, 50%. The test signal contains 5 steps plus blanking level with
subcarrier phase locked to burst. A new signal capability provides a means to
check luminance signal distortion caused by rectification of the subcarrier signal.
 CONVERGENCE CROSSHATCH provided for picture monitor linearity evalua-
tion in accord with IRE specification 54 IRE 23.S1 and color picture monitor con-
vergence adjustment.  VERTICAL INTERVAL TEST SIGNALS, staircase or color
bars can be applied to lines 15 through 21 of either or both fields.  EIA COLOR
STANDARD AND SYNC GENERATOR include a temperature controlled color
standard with excellent frequency stability. Digital integrated circuits are exten-
sively used to achieve stability, accuracy, and reliability. Outputs are provided of
subcarrier frequency, composite sync and blanking, vertical and horizontal drive,
burst, composite video and the convergence pattern signal.

140 NTSC Test Signal Generator $1800
R140 NTSC Test Signal Generator (includes rackmounting hardware) $1800

Color bars inserted during vertical in-
terval. The full field signal is a mod-
ulated staircase, variable APL, 90- mod-
ulated subcarrier inserted.

THE TYPE 529 AND RM529 WAVEFORM
MONITORS are general-purpose video
monitors with VITS measurement ca-
pability.  Vertical response character-
istics are HIGH-PASS, LOW-PASS, IEEE
and FLAT (8 MHz). Vertical sensitivity
range is 0.12 V to 1.5 V for full-scale
deflection. Full-scale calibration at
0.714 V or 1.00 V is provided.  A
VIDEO -OUTPUT AMPLIFIER supplies
video and a brightening pulse to a pic-
ture monitor, intensifying the same
line(s) displayed on the instrument when
using the LINE SELECTOR.  DC RES-
TORATION maintains the back porch
at a constant level and may be turned
off for viewing other than video signals.
The circuit can easily be modified for
sync -tip restoration.  HORIZONTAL
SELECTION provides 2 -field or 2 -line
displays, plus calibrated sweep rates of
0.125 H/cm or 0.25 H/cm. Either cali-
brated rate may be delayed for line
selection. SWEEP MAGNIFICATION ex-
tends the sweep rate by X5 or X25.
POSITIVE FIELD SELECTION in the
LINE SELECTOR mode permits detailed
study of any desired line(s), and a front -
panel switch selects line 16 through 21
for viewing VIT signals.

Type 529 Waveform Monitor .... $1200
Type RM529 Waveform Monitor . $1250

U.S. Sales Prices FOB Beaverton, Oregon

Type 520 Vector Display of VITS color
bars conforms to EIA Spec. R5189.
Signal Source - Type 140 NTSC Test
Signal Generator.

THE ALL SOLID-STATE TEKTRONIX
TYPE 520 VECTORSCOPE is designed
to measure luminance, hue and satura-
tion of the NTSC composite color tele-
vision signal. PUSHBUTTON
SWITCHES permit rapid selection of
displays for quick analysis of VIDEO
signal characteristics.  DUAL INPUTS
provide time-shared displays for com-
parison of input-output signal phase and
gain distortion.  A CHROMINANCE
CHANNEL demodulates the chrominance
signal for use in VECTOR, LINE SWEEP,
R, G, B, I, Q, Differential Gain (dA) and
Differential Phase (do) displays. A
LUMINANCE CHANNEL separates and
displays the luminance (Y) component
of the composite color signal. The Y
component is combined with the output
of the chrominance demodulators for
R, G, and B displays at a line rate.  A
DIGITAL LINE SELECTOR permits posi-
tive selection of Vertical Interval Test
Signals from lines 7 through 22 of either
field.

Type 520 NTSC Vectorscope $2150
Hackmount Type R520 $2175

Type 528 Waveform Monitor Display of
split -field color bars per EIA Spec.
RS189. Signal source - Type 140 NTSC
Test Signal Generator.

THE TYPE 528 SOLID-STATE WAVE-
FORM MONITOR is ideally suited for
monitoring waveforms from camera out-
puts, system output lines, transmitter
input lines, closed-circuit and educa-
tional TV systems.  This COMPACT
INSTRUMENT requires only 5 1/4 -inches
x 8 1/2 -inches mounting space.  Either
of TWO VIDEO INPUTS may be viewed
on the 8 x 10 -cm screen. The signal
being displayed is provided at the rear -
panel connector for viewing on a picture
monitor.  Calibrated 1 V and 4 V full-
scale deflection factors provide conveni-
ent displays of typical video and sync
signal levels. A variable control provides
uncalibrated full-scale deflection factors
from 0.25 V to 4.0 V. FLAT, IRE,
CHROMA, and DIFF GAIN vertical ampli-
fier response positions permit rapid
measurement of waveform character-
istics.  A SLOW -ACTING DC RE-
STORER maintains a constant back
porch level despite changes in signal
amplitude, APL, or color burst, and may
be turned off when not needed.  Sweep
modes are: 2-V SWEEP (two field), 2-V
MAG-SWEEP (expanded two field), 2-H
SWEEP (two line), and 1-ps/div SWEEP
(calibrated sweep with accuracy within
3%). Internal or external sync is select-
able.  Provision is made for YRGB
and RGB displays.  This lightweight
waveform monitor converts to a portable
unit for field service by adding an op-
tional protective cabinet. An optional
Rack Adapter permits side -by -side
mounting of two Type 528's.

Type 528 Waveform Monitor . . $890

For a demonstration call your
local Tektronix field engineer
or write: Tektronix, Inc., P. 0.
Box 500, Beaverton, Oregon
97005.

Tektronix, Inc.
committed to progress in waveform measurement



SHOULD CATV

Eg" A UTILITY?

Utility status has been traditionally applied to necessities that are "naturally" monop-
olistic. Since CATV is more properly classed as a luxury and certainly not monopolistic
in many areas, should the stranglehold of utility regulation be applied here?

By Gary L. Christensen
THE REGULATION of cable television by State PUCs
increasingly is becoming a topic of conversation at
the FCC, the state utility commissions, and among
CATV system operators.

The CATV industry generally views such reg-
ulation as a battle between two conflicting regula-
tory concepts in which the lines are still being drawn.
State utility regulators of some states and their
national association, capitalizing on consumer pro-
tection publicity, are attempting to place CATV sys-
tem operators under the control of utility regulatory
commissions, whether such control is needed or not.

As a result, much misinformation about the
"terror" of PUC regulation and also about the
"necessity" to regulate CATV, has been circulated
among the parties to the controversy. The whole prob-
lem deserves a closer look.

Utility Regulation

Public utility regulation, always difficult to
define, is becoming even more so. Francis Welch
gives us a definition that involves three factors:
a monopoly, a duty to serve and an obligation to
maintain reasonable rates.1 The question which
must be answered is whether CATV can be fit

Gary Christensen is assistant general counsel for
the National Cable Television Association, Inc.

into that concept, and should it be?
The FCC has determined that CATV is an ex-

tension of the television broadcasting industry, an
auxiliary service in the chain by which television
programs flow from the originator to the recipient,
yet one which engages in competition with the tele-
vision broadcasting industry. At the same time,
CATV is not Pay -TV, nor is it a broadcast service,
nor is it a common carrier. The FCC's definition
of CATV, found at 47 CFR §74.1101(a), fits into
the concept that CATV is like a "master antenna,"
a concept which has been recognized by the United
States Supreme Court. This is traditional CATV and
the vast majority of American systems fall into this
category. In time, it is believed that the character
of CATV will change from a reception service into
a total communications service, but that concept
really shouldn't be considered, since it is only a
future possibility.

Early in the development of business, and simul-
taneously with the development of the utility concept,
business economics usually created a monopolistic
atmosphere. Just about all business was "public"
and subject to price control-including such private
sector businesses as bakeries and breweries. In those
days. monopoly resulted in the cost per unit of
product dropping sharply as the number of units
produced increased. The planners thought at that
time that competition increased the cost and en -
1. Welch, Francis, "Cases and Text on Public Utility Regulation."
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couraged the duplication of facilities.
The increasing trend toward business regulation,

evident most prominently since the 1930s, is some-
times confused with utility regulation. The two
concepts are distinct, however, and it is important
that each retains its separate identity. Each can usu-
ally be recognized by observing the purposes for
which it is intended.

Public utility regulation usually seeks to:
 Prevent entry of new enterprises into the busi-
ness (or the departure of old enterprises).
 Limit expansion into new territory.
 Control issues of new securities.
 Prescribe the minimum quality of service.
 Prescribe uniform accounting procedures.
 Require submission of periodic uniform financial
and other reports.
 Control rates.
 Control transfers, mergers, reorganizations, etc.

The purpose which usually attracts the most
notice is the control of rates. One formula used to
determine fair rates is the rate base computation:
rate base times rate of return plus operating expenses
equals allowable revenues. After the allowable rev-
enues are established, they're measured against the
revenues of the business during its average year. If
the actual revenues are more than the allowable rev-
enues, the rates will be reduced. If the actual
revenues are less than the allowable revenues, the
rates will be increased.

The business has the burden of proving the
dimensions of the rate base. In practice, this means
that the business makes all of its financial and
operational information available to the utility com-
mission and then has the burden of persuading the
commission that the rate of return and the rates
requested are fair and reasonable. The total burden
is enormous. Just the establishment of a reasonable
rate of return is a tremendous burden.

For example, the rate of return, commonly 6
or 7 percent, must be enough so income inspires
confidence in the stability and profitabilty of the
business. The rate of return varies with the risk of

the utility. Water companies, a low risk, have a
rate of return of 6 to 7 percent, which yields a
return on common equity of about 10 percent. Elec-
tric and gas utilities, not as necessary as water and
therefore a slightly higher risk, have a return on com-
mon equity of about 12 percent. Transit companies,
less necessary than gas or electricity and having other
economical alternatives to their service, are a still
higher risk. Transit companies, although they have
a rate of return of about 12 percent which ordinarily
would bring them a much higher return on common
equity, seldom even make the rate of return because
of competition from automobiles which operate in
the free market. As a result, the government is re-
quired to take over destitute transit companies and
run them at the taxpayers' expense.

CATV is a still higher risk than transit com-
panies, because a television reception service is

not as necessary as transportation and there are
numerous economical alternatives. Thus, while in
low -risk businesses such as telephone utilities a 6
or 7 percent rate of- return is sufficient, high -risk
businesses such as CATV require much greater rates
of return to survive under such regulation.

The cost of the rate case is passed on to the
public, and the rate making process is costly. The
fees of lawyers, accountants, economists, investiga-
tors, experts of all kinds, and the expense of the
business' own staff's lost time during the case can
be staggering, and, under utility commission rules,
can be passed on to the public. But the cost of the
rate case is not the only burden which the public
must bear as a result of such regulation.

The type of regulation usually imposed by state
utility commissions either is or can be exerted by
local governments and non -utility state and federal
agencies. Some functions, such as the regulation of
securities, would be redundant because the practice
is already regulated by the Federal Securities Ex-
change Commission and similar state agencies. In
fact, a recent study by Associated Utility Services,
Inc., an independent consulting company, shows that
subscriber charges would have to be increased by

Someday
The CATV industry has acquired a powerful new
ally-the Electronic Industries Association. In
a recent filing before the FCC, the EIA's Indus-
trial Electronics Division took the position that
cable should be allowed to grow with little in the
way of local restrictions.

CAN, it is felt by EIA's IED, is in its com-
mercial infancy-about the same condition as
was the telephone industry five or ten years
after the telephone was invented. It wasn't until
about 1905-when a substantial number of
telephones had been put in service-that the
phone finally became a really useful instrument.

The entertainment uses of CAN will be sec-
ondary to newer and more sophisticated utility -
like applications for the medium, says this in-
dustry group. Such "typical" new services cited
could include: electronic postal service, library
books, business or personal data exchange and
transactions, merchandise displays and informa-
tion, press services, composed publication
material, computer data exchange, protection
and surveillance, selected visual data of limited
public interest, classroom instructional material,

a Utility
press releases, newspapers and magazines.

In its filing, the EIA has tried to suggest to the
FCC some kind of regulatory "envelope" that
would allow CAN to exist and grow. Yes, the
transmission plant should be regulated, says EIA,
but only the transmission plant. Local terminals
and tapoffs should be regulated only by local
option.

A free and unrestricted interconnection of na-
tionwide CAN systems via microwave and do-
mestic satellite could make the cable a national
asset and eventually a utility. This is the
"natural" direction for cable development, says
the EIA, and cable should thus be allowed to
grow freely in the competitive marketplace. Par-
ticipating on the IED/EIA Committee were mem-
bers of many different, and sometimes antago-
nistic segments of the communications industry.
The Committee made rather strange bedfellows
with CAN people working alongside telco execu-
tives. But the telco men had other problems.
"We have to spend the first 20 minutes of every
meeting," they said, "explaining why telephone
service is so bad."
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Utility poles are common denominator for power, telephone
and CATV systems.

about 14 percent to pay for regulation by utility
commissions-most of which would be redundant
and unnecessary, and subject to preemption by the
FCC. At the same time, state utility regulation would
deprive municipalities of income and the right to
choose the best qualified CATV system operator
from the local citizens' viewpoints.

There are continuing strains put upon businesses
as a result of utility type regulation. For example, if
the utility commission can eliminate competition,
which it tries to do, there is no incentive to provide
more and better -quality service, so the commission
must prescribe minimum technical standards of
service. With most utilities, the adoption and en-
forcement of such minimum standards poses little
problem. But in television, the federal government
does not impose technical performance standards
on the television networks, even though it requires
CATV systems to carry such network programs as
well as local commercial television signals. If utility
commissions imposed minimum standards, small
CATV systems could not economically comply,
which would invite national business giants to take
over the industry. Thus, ownership of the CATV
industry would pass from local control to outside
interests. Yet, local control of CATV is one of the
best ways to insure responsiveness to the com-
munity's needs.

No Guaranteed Profit

Aside from complaints that utility regulation
limits a business' income but doesn't guarantee a
profit, utility commissions are often criticized for
narrowing managerial discretion to take advantage
of speculative and expensive advanced technology.
Such technology benefits the public only if it can
be made available by the business. Some rates of
return are so depressed that earnings levels are
insufficient to attract new capital necessary for

equipment replacement. If returns are depressed for
too long, manufacturers are forced to reduce research
and development of technical innovation (a hallmark
of CATV) which eventually leads to consumer dis-
satisfaction. Utility Commissions are also criticized
for being protective of the industries which they
already regulate, and thus being unable or unwilling
to devise new techniques tailored to the develop-
ment of newer industries. This deprives the public
of the services which the new industries offer. On
the other hand, some critics charge that utility com-
missions are inept in regulating the operation of
the existing utilities and should set their house in
order before assuming additional duties. In fact, in
order to protect the consumers' interest, a bill, S.607,
has been introduced into the 91st Congress, which
would create a Utility Consumers' Counsel to repre-
sent consumers before utility regulatory agencies.

In the headlong race to get a piece of the CATV
action for State utility commissions, it is often over-
looked that unless legislation has changed the defini-
tion of utility to include CATV, CATV cannot be
considered, legally or otherwise, a utility. Well over
half the States have had an opportunity to determine
whether CATV should be regulated as a public
utility, and only three have done so. In those states
where CATV has been placed under public utility
commissions, no new CATV systems have started
operations since they came under PUC authority.
Federal and state regulation, much of which appears
designed to stifle competition, has not successfully
provided consumers with a service which they want.

Not a Necessity

The CATV industry, still in its infancy, provides
a convenience rather than a necessity. It is an ex-
tension of the broadcasting industry, an electronic
informational service similar to translators and
boosters, all of which are not regulated as public
utilities. It is the public's demand for the convenient
provision of better reception of a greater variety
of product which justifies CATV's existence. It is
this demand which allows CATV to compete with
commercial television broadcast stations, translators,
boosters, radio stations, electronic video recorders,
theatres, newspapers, magazines and music services.

As a Federal Court said in Greater Fremont, Inc.
v. City of Fremont, et al, CATV, unlike water, gas
and electric companies is not a natural monopoly
and "thus, the scope of regulation which is neces-
sary in the natural monopolies is not here neces-
sary . . . Likewise, the economic factors which
necessitate the regulation of the rates of the natural
monopolies are not here present." In concluding that
CATV is not a necessity, the same Court said, rather
unflatteringly, "The public has about as much real
need for the services of a CATV system as it does
for hand -carved ivory back -scratchers. Even if in
fact the CATV system is the only one in the mar-
ket, it is not a monopoly in the economic sense
as has been previously demonstrated. Thus CATV
is not a public utility within the meaning of the
definition that has been accepted."

Except in States where the legislatures have
redefined utilities to include CATV, Courts and
Commissions have consistently concluded that CATV
is not a monopoly -utility. This is a logical conclu-
sion because most local governments grant only non-
exclusive CATV permits, and in at least 50 com-
munities there are two or more CATV systems
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operating or holding permits to begin operation.
Well reasoned analysis leads one to conclude that
CATV is a luxury, and is neither a monopoly in
fact nor a monopoly in law.

Claims that CATV systems remove roof -top an-
tennas which limits the homeowner to viewing cable
TV are generally without foundation. No CATV
system operator would remove such an antenna with-
out his customer's permission, and the customer is
always free to replace it. Of course, some zoning re-
strictions prohibit unsightly roof -top antennas, and
certainly should not penalize the local CATV sys-
tem. In many cases, federal regulation requires
CATV systems to provide a switch so that house-
holders may choose between off -the -air reception
and cable television at any given time. Claims that
CATV forces a householder to use only CATV re-
ception services are nothing more than obvious
attempts to implant the false impression that CATV
is a monopoly. Quite often, these claims are coupled
with the argument that CATV ought to be avail-
able to "everyone."

The "CATV for everyone-under utility regu-
lation" bunch either ignores or overlooks the fact
that federal regulation practically forecloses CATV
entry into areas containing about 82% of the nation's
population, and CATV expansion within areas
already served is severely restricted. Even if CATV
were not so limited, those advocates offer no real-
istic economical plan to serve isolated homes without
raising rates to the remainder of the public. Forcing
CATV to serve isolated areas would lead to rate
increases, a fact that is not lost on anti-CATV
people.

The most vociferous advocates of utility regula-
tion have claimed that the lack of governmental
control of CATV rates has allowed unreasonable
raises in rates resulting in excessive CATV profits.
Seldom have these people mentioned any independent
study which substantiates such claims. On the con-
trary, a recent survey of Canadian CATV systems
reflected a return margin of only 2.1% after taxes
yielding a return on common equity of only 3.5%.
Edward Shafer, in the July 3, 1969, issue of Public
Utilities Fortnightly, indicated an analysis of United
States CATV systems revealed a return of less than
5% on stockholder equity plus debt. On May 28,
1968, before the Massachusetts Government Regu-
lations Committee, Frederick W. Ford, former FCC
Chairman and President of the National Cable Tele-
vision Association, Inc., testified, "CATV rates are
reasonable. A recent study by NCTA reflects that
since 1960, the monthly service charge has increased
only 6.5%, and installation charges have decreased
sharply during the same period. Compare this with
the increase in the average weekly earnings of work-
ers in manufacturing of 20% from 1960 to 1966.
During the same period the cost of living and, con-
sequently, of doing business has increased 9% . . .

[CA'TVs] furnish at least 72,000 kilohertz of chan-
nel space about 18 hours a day for a cost of about
$5.00, whereas the telephone company, as a public
utility, charges about $6.00 for a few calls a day
over 3 kilohertz of space." Competition, and existing
regulation, have kept CATV rates and profits reason-
able.

Some opponents of CATV claim that the profit
motive deprives, or will deprive, the public of fair
and diverse programs originated by the CATV sys-
tem, unless the public utility commission requires it.
Setting aside questions of government regulation of

free speech, about 15% of CATV systems originate
programming under a voluntary code of ethics.
These programs are provided to the subscribers with-
out additional charge. The CATV industry has re-
cently proposed six public service channels to be pro-
vided in conjunction with a synchronous earth
satellite, the cost to be recovered from projeced
additional subscribers rather than increased rates.

Far from being free from regulation, CATV
systems are regulated by local, state and federal
statutes. Under municipal regulation, CATV started
and achieved its greatest growth, contributing its
educational and informational capacity and adding
to employment and tax rolls. Municipalities held the
first hearings, conducted the first studies, designed
the first permits for operation, made the first in-
depth policy recommendations, and kept CATV
permits for operation substantially shorter than those
which utility commissions granted to regulated pub-
lic utilities. Under local governments, CATV rates
and rate increases have been less than those of regu-
lated utilities while at the same time CATV tech-
nology has advanced so rapidly that systems are
technically obsolete in three to five years.

All of these considerations led the Committee
on Federal Legislation of the New York State Bar
Association to recommend that cable TV systems
should not be regarded as an essential public utility.
The Honorable Reese H. Taylor, Jr., Chairman of
the Nevada Public Service Commission which regu-
lates CATV in his state, and a proponent of state
regulation of CATV, says, "Even in Nevada, we
have had our doubts regarding the propriety of pub-
lic utility regulation, particularly from the standpoint
of accounting practices, rate base determinations, and
setting a fair rate of return." He poses alternatives
such as a state CATV commission or regulatory
schemes adapted to cities and counties which include
the funding of small technical staffs.

This is not the time to impose additional stric-
tures on the CATV industry. As the final report of
the President's Task Force on Communications Pol-
icy stated, "Although a number of methods can be
imagined for expanding the number of channels, the
most promising is cable television . . . In the absence
of restrictive government policy, cable television will
probably continue to grow rapidly. Those willing to
pay will be able to enjoy the benefits, in terms of
greater variety and diversity of programming, with-
out governmental assistance, promotion or other
intervention."

Even the opponents of CATV unwittingly recom-
mend it. In a July, 1968, report to the National
Association of Broadcasters entitled "Television and
the Wired City," Herman W. Land Associates, Inc.,
concluded that CATV would alter present patterns
of entertainment and information programs: "One
has only to think back to the days of the theater
newsreel, the motion picture industry's contribution
to public enlightenment, to see the potential implica-
tions of such a change." It is this change, this public
enlightenment, that CATV can accomplish if left
free to develop without the strictures of state utility
regulation.

The nature of CATV, its stage of development,
and a comparison of CATV with public utilities,
rebut the necessity of regulating CATV as a utility.
The time, and the nature of the regulation, are in-
appropriate. Until time and circumstances change,
public utility commissions can do much for the
CATV industry by leaving it alone. BM/E
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The Shure SM58 self-windscreened unidirectional micro-
phone is ideal for broadcast uses such as remote news,
sports, interview and vocal recordings because it elimi-
nates or minimizes the irritating "pop" caused by ex-
plosive breath sounds. With the SM58 you will have the
peace -of -mind assurance that you're delivering the quality
audio that goes with pop -free pickup. It's great for studio
announcing, too-or wherever the announcer or vocalist
has the audio -degrading habit of "mouthing" the micro-
phone. Of course, the same filters that eliminate pop also
do away with the necessity for an add-on windscreen in
outdoor uses.

On the other hand, the unusually effective unidirectional
cardioid pickup pattern (uniform at all frequencies, in all
planes) means that it is a real problem -solver where back-
ground noise is high or where the microphone must be
operated at some distance from the performer. Incidentally,

V 1=1

THIS
MICROPHONE

SUPPRESSES "POP"
...EVEN IN THE

TIGHT
CLOSE-UP

"DANGER
ZONE"

but very important, the SM58 tends to control the low
frequency "boominess" that is usually accented by close-
up microphones.

All in all, close up or at a distance, the Shure SM58 solves
the kind of ever-present perplexing problems the audio
engineer may have felt were necessary evils. The SM58
might well be the finest all-purpose hand-held microphone
in manufacture today. And, all things considered, it is
moderate in cost.

Other features: the complete pop -proof filter assembly is
instantly replaceable in the field, without tools. Filters
can be easily cleaned, too. Stand or hand operation. De-
tachable cable. Rubber -mounted cartridge minimizes han-
dling noise. Special TV -tested non -glare finish.

For additional information, write directly to Shure Brothers
Inc., 222 Hartrey Ave., Evanston, Illinois 60204.

B
SELF-WINDSCREENED UNIaRECTIONAL DYNAMIC MICROPHONE

SHURE PROFESSIONAL MICROPHONES . . . FOR BETTER AUDIO

MODEL SM56

CARDIOID

DYNAMIC

Extremely versatile in
studio, control room,
and remote use. Also
widely acclaimed for
rhythm recording.
Bright, clean sound.
Exceptionally uniform
cardioid pattern gives
optimum control of
environment.

MODEL SM33

UNIDIRECTIONAL

RIBBON

Warm, smooth sound
for studio, control
room, and scoring
stage. Super-cardioid
directional pattern.
Compact, yet rugged.

MODEL SM76 MODEL SM50

34" OMNIDIRECTIONAL OMNIDIRECTIONAL

DYNAMIC

Ideal for interviews
and audience partici-
pation, yet unusually
smooth wide range
response (40-20 KC)
for critical music re-
production. Instantly
detachable from
stand. Steel case with
Cannon connector.

DYNAMIC

Self-windscreened
and pop -free for news,
sports, remotes, and
interviews. Also ideal
for many studio and
control room applica-
tions. Comfortably
balanced for hand or
stand use. Natural
response.
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You'll have to read
between our line

VIDEO CONTROL CENTERS L VIDICON CAMERAS  PLUMBICON* TUBE CAMERAS
no one else is

i VIEWFINDERS .7 2:1 INTERLACE SYNC GENERATOR  PICTURE MONITORS
far ahead in

D LENSES & CONTROLS  EIA SYNC GENERATORS  CAMERA MOUNTING
CATV, ETV and II V concepts as we

EQUIPMENT  PORTA-STUDIO'  INTERCOM AMPLIFIER LI BROADCAST
are. We're generations ahead

CAMERA CONTROL  UNIVERSAL CAMERA CONTROL  PASSIVE CAMERA
iiolid state, modular.

CONTROL  EQUIPMENT CONSOLES  PORTA-SYNCTM  CCIR AND PAL SYNC
IC' construction

GENERATORS  TELECTERIP  BAR DOTS  BROADCAST
Rroadcast quality at lowest cost

VIDEO SWITCHERS I PASSIVE VIDEO SWITCHERS  TERMINATING SWITCHERS
Ideas way ahead of

 BRIDGING SWITCHERS  SEQUENTIAL VIDEO SWITCHERS -] VIDEO DISTRIBUTION
the times. Not just on the board, but in

SWITCHERS T-1 AUDIO DISTRIBUTION SWITCHERS  DIGITAL ACCESS CONTROL
production. Like the first all digital

SYSTEMS 7 VIDEO DISTRIBUTION AMPLIFIERS  PULSE DISTRIBUTION AMPLIFIERS
sync generator still

 COLOR ENCODERS  BLACK BURST GENERATORS  SYNC/BLANKING
hasn't boon equalled. And we have a magnetic disc

ADDERS PI OPTICAL MULTIPLEXERS 3 IN -1 OUT, 4 IN -2 OUT  UNIPLEXERS
memory tv programmer that's r tty wild

 MESSAGE CHANNELTM  STAIRSTEP GENERATOR  SIN' PULSE AND WINDOW
We're getting a lot of reaction about our vertical interval

GENERATOR  20T MODULATED PULSE GENERATOR  MULTIBURST GENERATOR
data transmission product that lets you

 COLOR BAR GENERATOR  WAVEFORM SAMPLERS  WEATHER CHANNELSTM
send news messages, do cueing, transmit logging

II PROGRAMMERS AND NON DUPLICATION SWITCHERS  AUDIO PROGRAMMER
info, communicate with mobile units, all without

ri SCREEN SPLITTERS  CHARACTER GENERATOR  VERTICAL INTERVAL
interfering with the transmitted picture

DATA TRANSMISSION SYSTEMS  ETC.  TALK TO TELEMATION
quality. How about thal

'Reg. TM of N.V. Philips of Holland

TELEMATION, INC.
The Total System Supplier

2275 South West Temple
Salt Lake City, Utah 84115

(801) 486-7564
Circle 117 on Reader Service Card
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IVANAGEMENT

ROUNDTABLE
By Fred Herman

UNLESS A PROSPECT believes in
you and the station, it's very un-
likely you'll ever sell him anything.
Obviously, your first step in the
actual sale is to gain the prospect's
confidence in your station's effec-
tiveness and what it can do for
him and his company.

If you've done an effective job
on your approach, the prospect
should be saying to himself, "Tell
me more." In the back of his mind
he should have such questions as:
 What is it?
 Will it really benefit me?
 Who has used it?
 Can you prove it?

The conviction step, or telling
the facts and benefits, and the story
of the product don't hold much
fear for the salesman. If someone
asks, "Tell me about your prod-
uct," you wouldn't waste much
time; you'd rear back and let go.
The trap here is that most sales-
men say too much and prove too
little. The conviction step is the
one where the salesman spends
five minutes selling his product and
25 minutes buying it back. Some-
times he goes to great lengths prov-
ing the facts about the product. If
they are facts they do not need
to be proven. The customer wants
proof of the benefits.

I Believe in You

One advantage the salesman al-
ways has going for him is that the
prospect really wants to believe
that your product will benefit him.
You can best get him to believe
this by answering his mentally
formed uuestions. Be prepared to
offer evidence. Evidence is some-
thing which proves your point.
More evidence is needed as proof
for some customers than for others.

Fred Herman is a sales -training and
public -speaking consultant in Torrance,
Calif. This material has been adapted
by the author from his book, Selling
Is Simple, TAB Books, Blue Ridge
Summit, Pa. 17214.

Techniques that Sell
Part 2. Some basic sales techniques for
the broadcaster-in particular, presenting
the facts and clinching the order.

No salesman is really prepared to
sell well unless he has several of
each of these types of evidence
ready to offer:
 Testimonial.
 Example.
 Analogy.
 Charts and graphs.

Although sometimes difficult to
obtain, written testimonials are
quite effective. And if you can get
several that say precisely what you
want them to, you're in business.
One way is to write the testimonial
yourself. This can be done by get-
ting satisfied advertisers to talk
about their success. Then ask for
a couple of his letterheads, write
the letter, then get his signature
that it is all right to use. Another
effective testimonial is the oral one,
particularly if it comes from an in-
dividual or firm respected by your
prospect (certainly not a competi-
tor). During the conversation with
the prospect, call an individual
with whom you have made prior
arrangement, and ask him to verify
what you have said about your sta-
tion.

Draw a Picture

Many salesmen believe that they
can convince by sheer vocal power.
A pencil and paper, a diagram or
printed charts and graphs simple
enough for the prospect to under-
stand are far more effective.

To call on a prospect without
something specific to offer him is
a waste of the ambitious sales-
man's time. If you have concen-
trated on your research and have
done your homework, you can at
least offer something-an an-
nouncement schedule, a program
or newscast, etc. Perhaps the pros-
pect won't buy precisely what
you've prepared, especially if it's
your first call, but he at least knows
that you're sincere and really want
to help him, not just fatten your
commission check. A recorded an-
nouncement or sample copy will

serve to strengthen your position.
"Showmanship is presenting

something in an interesting or dra-
matic manner," says Webster.
Showmanship, within reason,
should be used in every step of the
sale. Many of us recognize show-
manship when we see it, but the
problem for the salesman is to find
bits of it to help him sell.

The first essential is to get the
prospect into the act. If your pres-
entation revolves around the pros-
pect's interests, he can't help but
be interested. Your presentation,
both visual and oral, should dem-
onstrate how you plan to bring cus-
tomers to his store. An advertis-
ing salesman has many resources
at his disposal: the tape recorder
with samples; perhaps a slide pro-
jector to demonstrate certain as-
pects of broadcast advertising in
general and your station's success
in particular; colorful brochures
citing facts and figures about ad-
vertising in his field, etc.

These techniques, and their
many variations, directly involve
the prospect, and if handled prop-
erly will have him anticipating what
can be clone for his business. Since
showmanship often requires some-
thing unexpected or unusual, you
can work tape-recorded testimo-
nials into your presentation. The
voice of a friend or someone else
who is respected will have a dra-
matic effect. Of course, there's no
better way to involve an advertiser
than to have him record his own
announcements.

Many salesmen have a twinge of
pain or fear when they run into an
objection or negative idea, and
their defensive action is much the
same as the tensing and withdraw-
ing of the muscles from a physcial
pain. Subconsciously it seems to
signal that they might get hurt. But
an objection that's handled intel-
ligently and persuasively can turn
out to be a help in closing the sale.
This is true because a prospect

Continued on page 62
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FOCUS ONCUT
FCC dissolves Fri. 13 cable
freeze on Fri. 24
With its Friday, October 24, an-
nouncement of the first cable tele-
vision rulemaking in a projected
series, the FCC dissolved the freeze
on CATV as suddenly as its CATV
proposals had created it on Friday,
December 13, 1968 ( see BM/E,
January, 1969, p. 12).

Overriding all state and local
rules on cable TV, the Com-
mission's ruling: requires CATV
systems with more than 3500 sub-
scribers to start originating pro-
grams "to a significant extent" on
January 1, 1971; permits commer-
cial advertising "at natural breaks"
in programming; and encourages
the formation of a CATV network.

CATV Task Force Chief Sol
Schildhause and Ruth Reel of the
general counsel's office, described
the new rule at an afternoon news
conference after the story's morn-
ing appearance in The New York
Times. They said that the FCC de-
cided to pass separate rulings on
each part of the overall CATV
proceeding-the Commission's
"Third Report and Order"-due
to the complexity of the issue. They
reported that the Commissioners
passed this first rule on a 6-1 vote,
with Robert E. Lee dissenting be-
cause he believed the Commission
shouldn't adopt a policy without
the new commissioners, Dean
Burch and Robert Wells, present.
(At the time, the Senate Com-
merce Committee was still hearing
from citizen groups opposed to the
Presidential nominees for FCC
chairman and commissioner, re-
spectively.)

CAN Gains

According to responses of
CATV leaders, the biggest break-
through represented by the rule
isn't FCC support of CATV pro-
gram origination, because of some
282 systems providing local origi-
nations for more than 3500 sub-
scribers, about 197 are already
"local live." Rather, the Commis-
sion's outright encouragement of

CATV system interconnection-
opposed previously-is said to of-
fer the most far-reaching implica-
tions for CATV growth. Mrs. Reels
said that the FCC is "hopeful" that
a new CATV network will emerge
and that the Commission would op-
pose any proposal prohibiting in-
terconnection of cable systems on
regional or national basis for any
reason.

Also, for cable in municipalities
like New York City, where CATV
program origination had been lim-
ited to public services and docu-
mentary films, the rule's power to
supersede state and local CATV
rules is considered to be a real
coup. The Commission said that it
would allow a period of "free ex-
perimentation" after the effective
date before deciding whether more
specific rules would be necessary.

Not in the Clear

The cable television industry
isn't completely out of the dark,
according to Schildhause, until the
FCC has clarified its restrictive
clauses on distant signal carriage
and ownership.

As for leasing, the FCC said
that systems "should be encour-
aged and perhaps ultimately re-
quired" to lease cable space to
provide diversity of control over
communications media, program
choices, and to increase the num-
ber of sources.

In saying that commercials could
enable smaller systems to originate
programs, the Commission indi-
cated that it expects advertising
sales to have the greatest impact
on radio, whose rates are more re-
lated to CATV's than are TV
rates.

All this means "that we in the
cable television industry are no
longer a passive receiver, but can
be an active participant in the com-
munications field," said Alfred R.
Stern, president and chairman of
Television Communications Cor-
poration, whose 16 operations in
11 states service more than 70,000
subscribers. Anticipating the FCC's
positive ruling for CATV several

months before the announcement,
TVC started selling commercial ad-
vertising to local merchants for its
cablecasting programs in Pittsfield,
Mass., and Winter Haven, Fla.,
said Stern.

Another company that moved
ahead of the Commission's ruling
was Teleprompter Corporation.
During the week of October 20,
Irving B. Kahn, chairman -presi-
dent of Teleprompter, told the
Hollywood Radio and Television
Society that the "next giant stride"
for the industry is equal participa-
tion in the use of satellite com-
munications. He then said that
Hughes Aircraft Company (which
prepared the feasibility study for
ABC's 1965 proposal for a televi-
sion domestic satellite system) had
been studying for Teleprompter the
feasibility of a cable television
company creating its own domestic
satellite system. Kahn's description
of the system provided that a
ground station serve each headend
of 88 cable TV systems. Eighty-
eight is also the total number of
systems Teleprompter will have in
27 states if its stockholders okay
its proposed merger with H&B
American Corporation.

Supreme Court adds new
dimension to Comtel case
According to the New York Court
of Appeals' unanimous ruling in
October, Bell Television Inc.'s
cable subsidiary, Comtel Inc., may
operate without a franchise in New
York City by leasing New York
Telephone Company facilities. But
there's one hitch: according to a
U.S. Supreme Court decision later
in the month, the phone company
will have to file a Section 214 ap-
plication with the FCC before it
can lay more cable for Comtel.

The Supreme Court action was
a denial of a petition for appeal
filed by AT&T, GT&E and United
Utilities Corporation. The telcos
filed the appeal after the Com-
mission told the company that
according to Section 214 of the
Communications Act, it must file
an application before laying cable
for Comtel. The telcos' appeal was
based on the idea that Section 214
doesn't apply to CATV lease -back
because it applies to interstate
service and lease -back is either in-
trastate or out of the Commis-
sion's jurisdiction. Neither Chief
Justice Warren E. Burger nor Jus-
tice William 0. Douglas took part
in the highest court's denying the
petition for a writ of certiorari to
the N.Y. Court of Appeals.
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DUAL CHANNEL
PERFORMANCE...

at single channel price
Collins' new 212V-1 Audio Conso e, with its 8 mixers and
2 metered program channels, increases a station's
capability for high fidelity AM and FM, TV broadcasting,
and program control.
Though priced at only $2600, the new unit carries Collins'
reputation for quality, design, performance and styling.
Also, the 212V-1 is easily maintained. A hinged front panel
tilts forward, allowing easy visual inspection or rempval
of all components.
Find out how Collins' 212V-1 Aud o Console lets you
combine economy with solid-state reliability. Contact a
Collins representative or write Broadcast Communication
Division, Collins Radio Company, Dallas, Texas 75207.

COMMUNICATION /COMPUTATION /CONTROL

$2600
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ELLO EBR-100
Television raster lines (right) enlarged from 16mm film frames. Lower: EBR-100 recording on

3M fine-grain (less than 0.1 micron) electron recording film. Top: kinescope recording on television
recording film. Line -to -line spacing in both pctures is approximately 0.00058 inches or 14.7 microns.

TRANSFER LIVE OR TAPE TV TO 16 MM FILM ELECTRONICALLY
AND GET PRINTS WITH 1000 -LINE RESOLUTION.

3M's new Electron Beam
Recorder is the first sys-
tem to produce 16mm
monochrome film copies
comparable to the orig-
inal live or video tape
signal. It has no energy -

wasting optical system. It
employs direct electron bombardment
film, eliminating phosphor granularity, face-
plate halation and camera -lens losses and
distortions.

The 3M Brand EBR-100 far surpasses the
conventional kinescope in reproduction quality
and in the ability to produce consistently good
films. It opens new horizons for TV taping and
mass film distribution for educational and
training purposes.

The EBR-100 is a machine that every major
TV studio, dubbing center, film lab and govern-
ment communications center will want to em-
ploy. Easy to install, completely self-contained.

Direct beam monitoring provides simple,

of the

positive adjustment of
exposure and gamma.
Secondary electrons
imaging the film target
verify that focus, size,
and linearity are correct.
You can choose between
a direct positive or a

film negative with the flick of a switch. The sys-
tem also is switchable from US standard 525 -

line to European 625 -line requirements.
The EBR-100 records on low-cost fine grain

film. Overall resolution exceeds 1000 lines. The
film uses conventional processing and is shown
on standard 16mm projectors.

The unit is 68 inches tall, 46 inches wide,
34 inches deep, weighs approximately 1000 lb.
and costs about $55,000. Optical or magnetic
sound is available at extra cost.

For details, call our EBR-100 information
phone. The number is (805) 482-1911, ext.
216. Or write to EBR-100 Dept. at the address
below.

mincom Division m3 COMPANY

300 SOUTH LEWIS ROAD  CAMARILLO. CALIFORNIA 9301()



BROADCAST

EQUIPMENT
Color convertible
mono camera
Using a single lead -oxide pickup
tube, Ampex Corp.'s BC -210M can
be converted to color operation by
simply adding a second channel,
making the transition from black
and white to color simple. The BC -
210M costs $20,000 and can be con-
verted to color for an additional

$35,000. It weighs 35 lb and meas-
ures 81/2 in. wide, 131/2 in. high and
201/2 in. long with viewfinder.
Studio quality pictures are produced
with scene illumination of 30 foot
candles.
Circle 275 on Reader Service Card

Monitor calibrator
EG & G's Model 570 TV Colorcomp
is said to provide precise color align-
ment of TV monitors. It generates

three control readings which define
an established color standard for a
given monitor. Lineup of the moni-
tor is achieved by simply dialing these
control readings on the Colorcomp
and adjusting the monitor controls
until a null "zero" reading is ob-
tained on the instrument meters.
Circle 277 on Reader Service Card

Stereo amplifier
Model AU555 solid state integrated
stereo amplifier, priced at $159.95,

offers 25 W channel RMS power at
4 ohms. Assuring a power bandwidth
of 20 to 30,000 Hz with less than
0.5 percent harmonic distortion over
the entire frequency range, the unit
features a two -position damping fac-
tor selector switch that allows for
matching the damping factor with the
characteristics of any speaker system.
Sansui Electronics Corporation.
Circle 290 on Reader Service Card

Turntable
Model 750 Elac/ Miracord automatic
turntable is identical to the Miracord
50H, except that the 750 has a spe-
cial, four -pole induction motor in-
stead of a Papst hysteresis synchron-
ous motor and different trim. It has
a push-button, light -touch operation,
a 12 -in. one-piece die-cast turntable,
precision silicon -damped cueing and
a metal main cam that is said to pro-
vide for long life and exacting per-
formance. $139.50. Instrument Sys-
tems Corporation.
Circle 285 on Reader Service Card

Small rectifiers
Selenium rectifiers, put out by Sie-
mens America Inc. for radio and
television receivers, are of the bridge
circuit type. Flat, flat case and block
type rectifiers come in a range of
power ratings, sizes and designs to
meet most application requirements.
They are self -healing and are UL ap-
proved for radio and TV use as OEM
or replacement equipment.
Circle 278 on Reader Service Card

Phono cartridge
New version of the Shure Brothers'
V-15 Type II Super Trackability
Phono Cartridge can track the major-
ity of records at 3/4 gram, including
those containing heavily modulated
bass drum, tympani, organ pedal,
bassoon, tuba, or piano passages. (In

the past records with this type of
material may have required increas-
ing the tracking force of most car-
tridges to avoid bass flutter of IM
distortion.) Owners of the older V-15
model need only replace their present
stylus with a new Shure VN15E Im-
proved type. List price of V-15 is
$67.50; VN15E is $27.00.
Circle 282 on Reader Service Card

Microwave meter
Model 8100 electromagnetic radia-
tion survey meter is designed to test
and check radiation coming from

equipment in the 915-2450 MHz
frequency range. It combines a me-
tering unit and a probing unit with a
choice of three probes. Metering
unit range selection enables measure-
ments in four density ranges-in 10
dB segments, from minimum of 10
p,W / cm2 to 200 mW/ cm2. Other
specifications include direct reading
capability to -±-1 dB accuracy; bat-
tery or ac operated; weight of 31/2
lb. $725.00 (including one probe).
Narda Microwave Corporation.
Circle 295 on Reader Service Card

Audio amplifier
Model AB -49 audio amplifier, pro-
viding 80 W of continuous output, is
available with an optional isolated
70-V line transformer for sound dis-
tribution and reinforcement systems.
The power stage consists of four 150
W power transistors mounted on
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ail systems

The cumbersome
four or more piece
FM monitoring
systems are going.
Belar Monitors do a
more accurate job,
as totally integrated
one, two or three-
piece systems.
The FM Frequency
and Modulation
Monitor measures
both frequency
deviation and
modulation functions
-the only unit to do
both. The Stereo
Frequency and
Modulation Monitor
has everything
built in-phase
discriminator,
exclusive 19 kHz
frequency meter,
and test functions.
The SCA Frequency
and Modulation
Monitor is the only
one that monitors
four separate
subcarriers.

All systems go!
Buy Belar!

Write to:

ELAR
BELAR ELECTRONICS LABORATORY, INC., DEPT. BM 129
BOX 83, UPPER DARBY, PA. 19084  (215) 789-0550

No. 100

an aluminum heat sink with plug-in
sockets. Feedback protection circuit
measures power dissipation and lim-
its the drive signal to prevent ex-
ceeding the rating of the output
stage under all signal and load con-
ditions, both transient and steady
state. A locking level control is said
to be of particular interest. Melcor
Electronics Corporation.
Circle 286 on Reader Service Card

Vhf monitor
Monitoradio/ Scanner provides auto-
matic monitoring on any combina-
tion of eight vhf channels. Push but-
ton program control enables the
operator to monitor his choice of
crystal controlled channels in the
148-174 MHz band. Read-out lights
for each frequency show the process
of the receiver's search for a trans-
mitted signal; on finding an active
signal, the scanner locks on and lis-
tens to the entire message.

The new Regency Electronics ra-
dio is designed for 1/2 microvolt
sensitivity; 50 dB at 15 kHz selec-
tivity; and produces five W of audio
output at 1 kHz. Rate of scan is
measured at .05 seconds per channel.
List price is $139.00 for the radio
and $4.95 for each crystal.
Circle 291 on Reader Service Cord

Portable reference light
The Bloctube is a portable reference
light used in the monochrome mode
and held across the receiver or moni-
tor tube face. By direct comparison
at the appropriate brightness level,
the picture can be adjusted for color
balance at illuminant 5600 and cor-
rect brightness. The light is made by
Power -Optics Inc. out of a 12 -in. -
long, 5/ 3 -in. -wide 6500K fluorescent
tube with a photographic step -wedge
inside high -impact acrylic tube that is
independent of ambient temperature
and voltage fluctuations.
Circle 280 on Reader Service Card

CCTV system
Designed for remote surveillance
duty, Watchguard Mini -Camera
model TMC-2AU from Toshiba in-

cludes video camera, remo e moni-
tor, and a two-way audio 'ntercom
between the two points. Price is
$379.50.
Circle 283 on Reader Service Card

Circle 120 on Reader Service Card
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Grass Valley Group switcher
'nstallation at KTLA (Channel 5),
Los Angeles.

We could spend, a lot of money telling you that the
Grass Valley Group manufactures the finest produc-
tion and routing switching systems in the world. We
know it's true. But why take our word for it? Ask the
people who have them.

On request, we will be happy to send you a
complete user list. Not a select few but a total user
list. To receive this information, just contact your
neatest Gravco Sales office.

Sold exclusively by GRAVCO SALES, INC. Regional Offices:

6515 Sunset Blvd.
Los Angeles, Calif. 90028
(213) 462-6618

2626 W. Mockingbird Lane
Dallas, Texas 75235
(214) 352-2475

1314 W. Northwest Highway
Arlington Heights, III. 60004'
(312) 394-1344

Station Plaza East
Great Neck, N.Y. 11021
(516) 487-1311

THE GRASS VALLEY GROUP, INC.
P.O. Box 1114  GRASS VALLEY, CALIFORNIA 95945

Circle 121 on Reader Service Card
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The TV
spot meter

that
never was.

It's called the Minolta Auto -
Spot 1° TV Exposure Meter.
And it's the only spot meter
in the world with illumi-
nated, continuous and mo-
torized IRE and foot-lambert
scales in the viewfinder.

It'll give you quick, pre-
cise 1° readings that speak
your language. Just aim,
squeeze the button and
watch the scales turn. With-

out taking your eye off your subject or switching from low to
high brightness ranges, you're getting a perfect 1° reading. And
the IRE scale makes it easy to keep the right balance between
skin tones and the brightest area of your subject. This makes
color work a snap.

Your subject is magnified 4x with focusing from 3.3 feet to
infinity. And because of the 1° angle of measurement, you can
pick out details for tight shots or long telephoto work without
leaving your camera position. (This came in handy when the
Apollo 8 astronauts took a version of the Auto -Spot 1° along
for measuring moon and earth light.)

So thanks to Minolta, TV work will never be the same. After
all, just because something never was is no reason to think it
can never be.

The Minolta Auto -Spot 1° TV Meter
with IRE and foot-lambert scales (.32 to
5000), under $250 with wrist strap
and hard leather, velvet -lined case.
(Also available with shutter speed,
lens opening, and EV scales for
still and tine uses.) For details
write Minolta Corporation, Indus-
trial Sales Division, 200 Park Avenue South,
New York, N.Y. 10003.

Minolta Auto -Spot 1° TV Exposure Meter

Management
Roundtable
Continued from page 55

wouldn't bother to bring up an ob-
jection unless it is a point which
might be vital to his needs. The
boomerang, of course, is to suggest
that the objection is the very rea-
son he should buy, thus cushioning
your answer and immediately
bringing in facts, benefits and evi-
dence.

Quite often a salesman will hear
"I'm just not interested." This is
a clear-cut indication that he has
not succeeded in interesting the
prospect. Another objection is,
"I've heard that your station
doesn't get results," in which case
he may be asking you to prove that
it does. And of course, the toughest
objection of all is obvious preju-
dice, perhaps based on an unsuc-
cessful or poorly handled advertis-
ing campaign with your station or
another station. How can such
roadblocks be overcome?
 The boomerang or reverse
method. This is the technique of
turning the prospect's objection
around to the very reason why he
should buy. It works because an
objection indicates interest on the
part of the prospect. When you
point out that the very factor he is
concerned about is beneficial to
him, you're in a much stronger
position.
 Explain it. The most frequent
thought in the prospect's mind
when he brings up an objection is,
"I would like to know the real ex-
planation to this." What he is ask-
ing for is more information.
 Admit it. All advertising cam-
paigns aren't successful, for a va-
riety of reasons. In this case the
best thing to do is admit the fact,
then point out why and come back
with a strong explanation of how
you've eliminated those faults from
your presentation.
 Deny it. If the objection is an
attack on the integrity of the sta-
tion or broadcast advertising in
general, you had better deny it or
he will think it is true. Of course,
your denial should be courteous
and should try to establish the
truth.
 Ask why. You'll never know
why unless you ask. In so doing
you'll have an opportunity to find
out what he really means.

Many times salesmen think the
prospect said "no" when he may

Circle 122 on Reader Service Card
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NEW Model RE10 $90.00. shown on Model 421 desk stand $10.50. Model REI5 $153.00. shown with Model 307 suspension mount VI, NEW Model RE11 596.00,
Shown with Model 311 snap -cat stand adaptor $3.90. NEW Model RE16 $159.00. shoran on Model 421 desk stand $10.50. All I onostPd net.

Freedom of choice!
OProfessional sound has entered a

. new era. It started with the Electro-
Voice Model REI5. And now there are
four E -V dynamic cardioid microphones
that share its distinctive advantages -
with some unique benefits of their own.

Unaffected by Distance ... Angle
Basic to all of these microphones is

Exclusive Electro-Voice Continuously
Variable -D* construction. Now it offers
something you've never heard before
with any microphone: no matter what you
do, microphone response never varies!

Whether performers almost swallow
the microphone, wander far off -mike ...
or even move around to the back...
you'll still get the same smooth response.
Only the level changes.

Once you set equalization it remains
constant. You have full assurance that
tonal balance won't change between the
dress rehearsal and the final perfor-
mance, no matter what the talent does.

Improved Cardioid Pattern
Only acoustics and noise can limit

you. Yet even here these new E -V micro-
phones gain an advantage from the
super-cardioid pattern that provides
better sound control than ordinary car-
dioids. With maximum rejection 150° off
axis, it is easier to eliminate unwanted
sound while maintaining normal stand
or boom microphone positions. There's
also an integral bass -tilt circuit to cut
rumble below 100 Hz. when needed.

high fidelity systems and speakers  tuners, amplifiers, receivers  public address loudspeakers
microphones  phone needles and cartridges  space and defense electronics

Now Select from Four Models
In addition to the original RE15, we've

added the RE16. The same fine micro-
phone with an external "pop" filter to
solve the problems of ultra -close miking.

The new RE10 is the economy version
of the REI5. The same concept and
quality., but for slightly less rigid re-
quirements. And the RE1 1 is the lower
cost twin to the RE16.

These four great cardioid microphones
give you new freedom to head off sound
problems before they start. Your E -V
microphone headquarters has them
waiting. Choose today.
IJ.S. Patent No. 3,115,207. Trade mark registered,

ELECTRONOICE, INC. Dept. 1291 -EM
6'4 Cecil Street, Buchanan, Michigan 49107

Circle 123 on Reader Service Card
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KNOCK
IT OFF?

YOU CAN'T...

YOU
HAVE

TO
TURN

IT
OFF!

transmitter
capability

AEL's
FM-20KB

TRANSMITTER
If you're interested in fail-safe
transmission around the clock,

the FM-20KB is for you.
BLilt-in standby capabilities

and an easy -access
cabinet loaded full of

exciting features. Here are
but a few: New solid state

exciter, two tube design.

AMERICAN ELECTRONIC LABORATORIES, INC.
P.O. Box 552, Lansdale, Pa. 19446  PHONE: 215 / 822-2929 TWX: 510 / 661-4976

have said "yes, if you show me."
So, you're well advised to listen
carefully to what the prospect
means instead of what he says.

In the customer resistance in-
dicated by objecting and also in the
final resistance of having to say
"yes," the prospect often tries to
wriggle off the hook by giving all
sorts of excuses for not buying.
If you've attempted to answer all
excuses as they are thrown at you,
you may wind up wallowing in a
hopeless mire. The prospect doesn't
buy because we answer his objec-
tions or excuses, but because he
wants to advertise. What we need
to handle the barrage of excuses
is some method of determining the
real reason and then go to work on
that. There are six magic questions
designed to determine a prospect's
real reason for not buying and to
bypass the excuses. In using these
questions, don't be too aggressive
or they may backfire and arouse
resistance. Your role should be
that of a consultant genuinely try-
ing to help the buyer.
 Mr. Prospect, you probably
have a very good reason for not
going ahead right now. Do you
mind if I ask what it is?
 This is certainly an important
consideration. In addition to this,
is there any other reason for not
buying right now?
 Mr. Prospect, just supposing we
were able to completely satisfy you
on this point. Then you would cer-
tainly want to go ahead right now,
wouldn't you? (Here, you meet
the condition the customer brought
up in his reason and use the "just
supposing" technique.)
 (If the prospect said no to the
previous question.) Then there
must be some other reason. Do you
mind if I ask what it is?
 (You come back with a meet-
ing of the condition of the new rea-
son, but in addition you bury the
former excuse.) Just supposing we
could answer to your complete
satisfaction this point, then you
would be ready to go ahead now,
wouldn't you?
 Well, what would it take to con-
vince you? (or) What do you sug-
gest?

Selling is not an easy job-it's
clearly not for the amateur or the
untrained. If you would be suc-
cessful, or if you would have your
sales staff be successful, the im-
portance of proper training can't
be overemphasized. Then, when
sufficient training is combined with
a well thought-out plan, it just
can't miss. BM/E

Circle 124 on Reader Service Card ago
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1 Versatile is the word for Ditch Witch
. because Ditch Witch allows you to

quadruple your basic job capability without
investing in four separate machines. Start
with a powerful V30 or R60 trencher that
incorporates all of the famous design
advantages that have made Ditch Witch
the sales leader in its class. Ditch Witch
attachments convert your basic trencher
into Backhoe, Vibratory Plow or Boring
Unit - or all three!

2 Both the Model 110 and 210 Backhoe
Attachments feature the revolutionary
Ditch Witch "breakover" design, providing
greater safety, and mobility through
greater balance, compactness and stability.
Both models feature an elevated
sidemounted operator position, and fingertip
controls for panoramic visibility and safety.
You get a digging reach up to 91/2 feet,
digging depth up to 7 feet, 180° swing.

STRETCH YOUR EQUIPMENT DOLLAR 4 WAYS!
3 4 DITCH WITCH ATTACHMENTS

OFFER 4 -in -1 DIGGING POWER

3 VP30 and VP60 Vibratory Plow
Attachments for the 30- and 60 -horse
trenchers make possible direct burial of
service lines for underground utility
installations . . . will handle cable, copper
tubing, plastic and steel pipe up to
11/2 -inch diameters. You get a plow depth
of up to 30 inches, a capability of up to
1,200 fph

4 The Roto Witch Boring Attachment*
lets you go under surface obstructions
without expensive restoration. Roto Witch
works In tight areas - only a 4 -inch -wide
approach Is required. You'll get an Initial
bore of 23/4 to 4 inches, and enlarge It to
a variety of sizes by backreaming. Perfect
for use under residential driveways
up to superhighways.
*Available for all Ditch Witch models
except C Series

COMPLETE LINE OF

TRENCHING EQUIPMENT
FROM 7 - to 60 - HORSEPOWER

THE
a Division of
Charles Machines Works, Inc.
1854 Ash Street
Perry, Oklahoma 73077 U.S.A.
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Perfect Your
CCTV System

with

COSMICAR
lenses

Focal length 15--145mm
Aperture f/2.5

A new member to the superb

COSMICAR lens family!!

The most efficient 10 : 1 zoom lens,
unmatched for its optimum performance,
both optically and mechanically with im-
pecable definition and resolution through-
out its entire zoom range.

Also available are scores of other lenses,
ranging from 8.5mm to 1,000mm telepho-
to, zoom and those motordriven among
them, for immediate delivery, after being
tailored to your specifications.

COSMICAR OPTICAL CO., LTD.
568, Shimoochiai, 2-chome, Shinjukuku,

Tokyo, Japan

Cable Address: "MOVIEKINO TOKYO"
Circle 126 on Reader Service Card

Convention Log

Continued from page 26

pounds, the locator is a boon to
engineers trying to eliminate noise
at CATV antenna sites.

A good discussion of the prob-
lems of working with inferior sig-
nals was covered by Frank Ragone
in the paper "Performance Meas-
urement of Modulators and De-
modulators for CATV." (Some
five good papers on CATV were
delivered, but most were repeats of
those given at the June NCTA
Convention.)

In the category of how -to -do -it -
easier were papers on automatic
logging by Howard Ham, Jr. of
Moseley Associates and microwave
STL by Walker Walczak of Gran-
ger Associates.

Not a great deal of equipment
was on display in the suites and
that which was there was familiar.
An exception was the Granger
suite: On display there was a new
20 -kW fm transmitter which uses
a strip -line concept borrowed from
microwave technology, a new cir-
cularly polarized fm antenna fea-
turing and unusual dipole twist and
an ultra -compact microwave STL

mitter is broad band and the grid
is grounded. There are no front
panel tuning or adjustment con-
trols-the unit is tuned once and it
stays put. (Watch BM/E for more
details on the new transmitter.)

Engineers attending the sympo-
sium were treated to an inside
report on the television systems of
Apollo 11. James T. Raleigh of
Bellcomm, Inc. reported that the
communication system used by the
moon men did more than relay
TV pictures back to earth-the
back pack camera carried by As-
tronaut Neil Armstrong was a
vital part of the life support sys-
tem. Another vital element was a
new 8 -foot dish antenna in Aus-
tralia. The Apollo 11 television
complex included 60 cameras
never seen by the public. These 60
units helped control the lift-off
rocket. In commenting on the 71/2-
pound Westinghouse camera, Ra-
leigh stressed its amazing environ-
mental capability which included
the capability of working over a
a wide thermal range and the abil-
ity to pan from the moon's full
darkness to full sunshine. No color
is planned for the next moon land-
ing, Raleigh reported, because the
designs to date couldn't take the
shock and vibration strains. BM/E

Put your 16mm
movies on CCTV

with Kalart
Uniplex Film Chain

Save time, save money, save auditorium
traffic. Show one film simultaneously to
many remote student locations. Add this
low priced film chain to your CCTV system.
(Projector and camera can also be used in-
dependently).

The KALART Company, Inc.,
KALART Plainville, Conn. 06062

L, I'm interested in a Film Chain
demo. Please contact me.

El Please rush Film Chain litera-
ture to me.

Name

Firm or School

Title

Telephone

Address

City State Zip E- 3

Circle 127 on Reader Service Card

Why does /1-1714 sell
more replacement vidicons

than all other suppliers
I combined?

Because GBC offers top
quality, fully guaranteed,
factory sealed vidicons for
less than half the price you'd
have to pay anywhere else!

HITACHI 7038H 29.50

HITACHI 7735A
High sensitivity 34.50

HITACHI 7262
(Replacement for Sony
& Panasonic) 34.50

HITACHI 8501
(Separate mesh) 74.50

All vidicons sold in lots of five.
Add 10% for lesser quantities.

/L 'Closed Circuit TV Corp.
74 Fifth Avenue, N.Y., N.Y. 10011 / 1212) 989-4433

Circle 128 on Reader Service Card
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First in broadcasting,
CCTV, space

RCA invented the Vidicon. So it's only flak ral that more
TV cameras use RCA Vidicons than anw other kind.
More broadcast cameras. More CCTV Jri ts. Now they
take off in NASA and ESSA project satellites where
there s no margin for error.
Think of that when you replace Vidicons next time. Ask
your RCA Industrial Tube Distributor hcw you can step
up with RCA. Step up resolution with separately -con-
nected mesh electrode types. Step up sensitivity by
selecting Type II photoconductor types. And step up
over-all performance with RCA Vidicons-made in the
same plant, with the techniques, controls, and quality
assurance checks used to make the Vidicons that gave
us our first close-up look at the moon.
RCA Electronic Components I Harrison, N. 1107029

Use This Short Form Step-Lp Selector

For Color Film
Pick-up

For B&W Film
Pick-up

For Live Color
Ir RCA TK42
Cameras

RCX.-7038
RCA 7735B*
RCA.-8134/VI*t 1 in RCA
RCF.-84.50/VIt 1 TK27
RCF.-8507A*t
RCA-8572At

RCA -7038
RCA -7735B*
RCA -8480t
RCA-8507A*t
RCA-8572At

RCA -4493* -I
RCA-4494*t
RCA-4495*1

NOTES: -types feature separate mesh electrode construction
indicates Type II photoconductor

And. RCA has many other types for industrial, commercial, and
educatioial closed circuit TV-such as 4478, 7262A, 7735,
7735A. 8134, and 8573A.

ncn idicons
Join the Big Phone -In. Ca I
your RCA Industrial Tube DIE-
tributor He supplies depenc-
able RCA Vidicons - plus

Otechnical
data in the newt,/

revised catalog CAM -700A.



Canon irviT
has a
45X
zoom
ran

25-100mm 1/1.8

20-100mm 1/2.5

16.5-95mm t'2

15-150mm 1/2.8

15-170mm 1/2.5

Divided six ways, that
gives you your choice of
4X, 5X, 6X, 8X, 10X and
12X zoom ratios-more
tv zooms than anybody
else can offer you.

All six have inter-
changeable rear drives
for any Vidicon camera
(if you have more than
one kind of camera, you
can swap your Canon
zooms around the studio
as needed). All six are
available in motorized
remote -control versions,
too.

Need zooms for
Plumbicon or Image
Orthicons? We have
them, too. Plus fixed
focal length lenses for
every "C" mount
application. All with the
optical precision for
which Canon is famous.
Write for full information.

The lens you need is made by

Canon
r -

Canon U.S.A., Inc.
64-10 Queens Boulevard

Woodside, N. Y. 11377
Please send information on
O manual zooms,
O remote -control zooms,
0 fixed focal length lenses
for 0 Vidicon,  Image
Orthicon, 0 Plumbicon
TV cameras.
Name

Title

Company

I Address

I City
I State Zip
s-

For copies of these literature offer-
ings, circle numbers for appropriate
items on Reader Service Card.

16mm optical sound projector with
Marc 300 high intensity light source
and power pack combo-from $1240
to $1490-is presented in bulletin
2702 by The Kalart Company. 200

Automatic cartridge tape equipment
--monaural and stereo models-is
described in Visual Electronics Cor-
poration brochure. 201

Week-long closed circuit TV work-
shop conducted by Ampex Institute
is explained in 12 -page brochure
V69-4 from the company's educa-
tion -industry division. 202

Logarithmic amplifiers-temperature
stabilized LLT Series amplifiers-
priced from $825 by RHG Electron-
ics Laboratory, Inc., are described
in new bulletin. 203

Radio equipment list of acceptable
items for licensing has been issued
by the Commission and is available
for reference from FCC offices at
1919 M Street, N.W., Washington,
D.C. and at FCC field offices. Copies
may be purchased from Cooper -
Trent, 1130 19th Street, N.W., Wash-
ington, D.C. 20036.

Rf, i-f and microwave components'
price and technical information is
included in new 100 -page catalog
from Merimac Research and De-
velopment Inc. 204

"Mole -Richardson Lighting" is the
title of an eight -page newspaper size
pictorial book from Mole -Richard-
son Company. 205

Tong test ammeter-in ten varieties
-is presented in TT -969 catalog
from Columbia Electric Manufactur-
ing Company. 206

Subminiature rfi/emi filters ranging
from 80 to 100 dB at frequencies
above 100 KHz, are presented in
Genisco Technology data sheets. 207

Closed circuit videotape recorders,
cameras, monitors/receivers, video
tape, TV camera lenses and video
accessories are delineated in bro-
chure V69-12 by Ampex Corp. 208

Test instruments--VOMs, portable
chart recorders, multi-testers-are
included in Simpson Electric Com-
pany's latest test equipment bulletin
2080. 210

SOLD
DIRECT
OR TO
DEALERS

STUDIO -PRO
CUSTOM MODEL TURNTABLE

Single lever controls 33 8 45
Speeds. Plays 45's without
adopter. Illuminated speed
indicators. Has detachable
tone arm mounting plate.

Comes with syn motor only.

PRICE $190

VSSCO
CUE- MASTER
STANDARD MODEL TURNTABLE
Single lever controls 33, 45 8. 78

speeds. Plays 45's without adapter.

Simple rugged construction, only
3 rotating parts.

PRICE WITH 4 POLE
IND. MOTOR $140

PRICE WI -H SYN.

MOTOR $165

'52
MONAURAL MODEL 1.M

Coll
or write

for folder

'RVSSCO
BROADCAST PHONO

Preamplifiers
MONAURAL &
STEREO MODELS

MODELSTEREO1.5 '104

RUSSCO POWER

SUPPLY UNITS
model 1-P °42

"4/7/Mgree Electronics Mfg.
6879 N. SUNNYSIDE, CLOVIS, CALIF.

PH 299-4692

68
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NASA Manned Spacecraft Center, Houston, Texas

WHEN MAN
CLIMBED DOWN ONTO

THE MOON'S SURFACE,THESE
MAGNECORDS RECORDED HIS
HEARTBEAT, HIS BLOOD PRESSURE,
AND CONVERSATION
While the men of Apollo were off making history, NASA sound
engineers were back in Houston getting it all down on tape. Bio-
medical information 0.1 each of the three astronauts. Voice com-
munications to and from the lunar module. And all other pertinent
data that passed through NASA's world-wide network of commu-
nications during the flight of Apollo.

Magnecord Tape Recorders have been following
around the world since the early days of
the Gemini program. Recording space
flight history as it happens, the way it
happens. If you've got recording history
of your own to make, do it on the most
reliable equipment available - do it on
a Magnecord.

our astronauts

PRCEL,,, Or ,DUNIS pir,E ARCH

TELEX®
COrlINIuN CA' tON,. L1,./ S1O,

9600 Aldrich Avenue South
Minreapolis, Minnesota 55420

Circle 131 on Reader Service Card

December, I969-BM/E 69



FCC
ACTIONS

Call letter change of Taft Broad-
casting's recently acquired Phila-
delphia uhf from WIBF-TV to
WTAF-TV has been granted.

License renewal hearing postpone-
ment motion by Chronicle Broad-
casting Company for San Francisco
KRON-TV and FM has been denied,
as has the company's request that
Commissioner Nicholas Johnson be
disqualified from participating in
the hearing for allegedly receiving
and responding to ex parte com-
munications and failing to disclose
them.

Application for voluntary assign-
ment of license of wDBJ-Tv, chan-
nel 7, Roanoke, Virginia, from
Times -World Corporation to
WDBJ-TV Television Inc., wholly
owned subsidiary of the South
Bend Tribune, South Bend, Indi-
ana, has been granted for a $8,-
200,000 consideration.

Petitions by Anthony R. Martin-

Trigona to revoke licenses of
WNBC-TV, WCBS-TV and WABC-TV,
New York City, and wRc-Tv,
Washington, D.C., have been dis-
missed. The Commission said that
Martin-Trigona had failed to show
any abuse, law violation or "dis-
cernib.e overriding public interest
concern."

Applications by WPIX Inc. for re-
newal of license of WPIX (TV),
New York City, and of Forum
Communications Inc. for construc-
tion permit to operate on channel
11 at New York City have been
designated for hearing, which will
not take place until next year.
Among allegations of Forum Com-
munications is charge of news dis-
tortion (see BM/E, August, 1969,
p. 11).

Decision against revoking licenses
for WGWR AM -FM of Asheboro
Broadcasting Company, Asheboro,
N.C., has been adopted; FCC
found that station manager and
the son of the major stockholder
had filed an application for a new
standard broadcast station in
nearby Mebane, N.C. in 1961,
partly to obstruct or delay grant
of a new standard broadcast ap-

plication for Asheboro, but it con-
cluded that this conduct didn't
warrant forfeiture.

Application of Downe Communi-
cations Inc. for acquisition of con-
trol of Bartell Media Corporation,
parent corporation of licensees of
radio stations WOICY, Milwaukee,
WADO, New York, and iccriQ, San
Diego, has been granted subject
to conditions that Downe show it
has gained control of Bartell Me-
dia.

Petition by Muncie Broadcasting
Corporation requesting rule making
to amend Fm Table of Assign-
ments to assign channel 244A at
Muncie by removing it from Ce-
lina, Ohio, and substituting chan-
nel 228A at Celina has been de-
nied.

Application for transfer of control
of Cleveland Broadcasting Inc. by
its stockholders to Atlantic States
Industries Inc., transferee, has
been granted. Acquisition of KFAC
AM -FM, Los Angeles, and WERE
AM -FM, Cleveland, by Atlantic
States on condition that it "dispose
of station WERE -FM as soon as
practicable," is thus permitted.

MARCCNI would have
wanted it that way ...

We think the inventor of the radio would have liked
the TAPECASTER cartridge machine. We were
a little too late to get Marconi's opinion, but what
really matters is what our customers think
Of it and they like it.

T C M

TAPHCA -r , INC.
Box 662 -12326 Wilkins Avenue, Rockville, Maryland 20851
Phone: 942-6666 Area code 301

70
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At last. You can get
your engineerjust what
he's always wanted
for Christmas.

Perfection.
Or, at least, as close as he can ever get to perfection-even at

Christmas -time.
The miracle worker is the EMT -156 STEREO
Limiter / Compressor/ Expander-the first such
state-of-the-art device to be built in over 15
years! And high time, too.

It combines the most advanced U.S.
computer technology design with well
known German manufacturing care.
Its control functions actually pulse
width modulate a high frequency
carrier, thereby allowing simple
influence on its many operating
parameters.

Use it simultaneously or
separately as a limiter or a
compressor and expander.
Manually adjust compression
and expansion ratios and the
release times of each of the
three functions, or let the release
time be controlled as a function
of the number of attacks
against the threshold per second -
a parameter uniquely and directly
readable on the front panel
instrument. Color coded knobs
match indicators on the engraved
control diagram for easy operation.

The EMT -156 will faultlessly and inaudibly
prevent peaks from exceeding a set level. It
will restrict the program's dynamic range without
any "pumping," "ducking" or other adverse side effects.
And it will not allow background noise to rush back after
program ceases. And all this in stereo, of course.

There's a unique story behind the EMT -156. And we have
it for you. In an eight -page, two-color brochure, which gives
you the complete scientific background and full technical
specifications of the EMT -156. Write or call for it today.

Before you do, perhaps we'd better tell you that this
unique device also has a unique price... $2990.

So don't show our brochure to your engineer unless
you're feeling generous. Because once he's read it
or has spoken to some of its users... he'll certainly try
to talk you into a $2990 Christmas present.

Exclusve U.S. and Canadiar Represe rtat:ve (6)GOTHAM
AUDIO CORPORATION

2 West 46th Street, New York, N.Y. 10036 (212) CO.5-4111.
1710 N. LaBrea Avenue, Hollywood Ca 90046 4213) 874-4444

113G:Ila

For price information and literature outside
the U.S. and Canada, contact:

EMT WILHELM FRANZ GMBH
5430 Wettingen (AG) Switzerland

December, 1969-BM/E
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Replace

Mercury
Vapor

Tubes

Directly
with

17,
Silicon Rectifier
Stacks!
Because...
O Only non -encapsulated WILKIN-

SON Silicon Rectifiers can be re-
paired in seconds with low-cost
replacement diodes!

O Exclusive "GO, NO GO" indicator
automatically warns when the re-
verse leakage of any diode is in
excess of 50 microamps.

O Only WILKINSON Silicon Rectifi-
ers are available in a complete
tube replacement range of from
866 to 857B.

O WILKINSON Silicon Rectifiers
function in ambient temperatures
Of from - 85 F to +158 F.

 No more filament heat and conse-
quent filament burnout . . lower
power cost and reduced hum, too.

 No warm up time is necessary ...
Instantaneous operation!

O Just plug in WILKINSON Silicon
Rectifiers... no re -wiring is
necessary.

O Only WILKINSON Silicon Rectifi-
ers are fully guaranteed and have
a safety margin well in excess of
tube rating.

For complete details write today to:

WILKINSON
ELECTRONICS, INC.

1937 M.AC DADE BLVD. WOODLYN, PA. 19094
TELEPHONE 12151 874-5236 874-5237

FROM THE

EDITOR
The Engineer as Executive

Why are few managers ex -chief engineers? Is engineering
a dead-end street? How far can an engineer advance?

There is no reason why engineering cannot lead up the
ladder to higher levels of management. Those ex -engineers
who now manage stations got and keep their present jobs be-
cause they know where the money comes from, and they are
people -oriented rather than merely object -oriented.

No station stays on the air long without input. At a com-
mercial station, input is advertising revenue; at a noncom-
mercial, it consists of grants and public donations. Neither
input comes without public support, which means the station
must program to meet community needs. Thus, no manager
or aspiring manager, can ignore his station's input.

A dead-end chief engineer simply keeps the station on the
air, nothing more. A top -grade chief not only puts the best
possible signal on the air, but also concerns himself with sales
and programming. While engineering is obviously essential
to station operation, it has little value by itself. Only when it
contributes to successful station operation does engineering
have value. Therefore a valuable chief provides well planned
and executed support for both sales and programming.

This is not to say the chief should be merely a salesman
with a first -phone ticket. An expert chief is aware of FCC
rule changes, knows his equipment and takes care of it, and
helps management budget operations. As the station's tech-
nical expert, he reads the technical press, attends engineering
conventions, and keeps abreast of electronics.

But he also keeps in touch with other departments. He
knows who the station does business with, and he helps al-
leviate production problems.

Theoretically the chief is a member of the management
team along with the sales manager and program director. But
when he loses sight of the goal of profitable operation, he
isn't much of an executive. Lack of interest in overall station
operation indicates a man who doesn't want to-and won't-
advance. For advancement comes from the skill and ability
to manage and use engineering as a tool.

Thomas R. Haskett
Associate Editor

It's BM/E Renewal Time
We know you have better things to do than filling out
forms. But once a year we have to requalify everyone who
wants to continue receiving a free subscription to BM/E. (If
you have a paid subscription, ignore this.) Our independent
circulation auditing organization needs completed forms for
every subscriber, verifying who you are and what you do.
Take a minute now to fill out the attached post-paid card and
drop it in the mail. Please do it today, so we can continue
your free subscription. We promise not to ask again for an-
other year. Thanks.

Circle 144 on Reader Service Card
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In order to continue receiving your free subscription to BM/E,
fill out and return this card today.

1. I would like to continue receiving BM E - Broadcast Management/Engineering E Yes E No
2. My company is: (Please check ALL items which pertain to your firm)

D AM Station(s) [1] Program Sources or
0 FM Station(s) Recording Studios
O TV Station(s) ill Government 3. My primary area of responsibility is: (please check one)
E Instructional or Closed Circuit E Consultant E Corporate Management r7 Station, Production, or

TV or Campus Limited Radio [11 Lawyer D Engineering & Engineering u Program Management
iii CATV Facilities D Distributor/Manufaclurer/Dealer Management r7 Other (please describe)0 Telephone Company D Other (please specify) ill Operations Management

4. Are you responsible for more than one station or facility? E Yes ENo

5. Your signature Date
PLEASE PRINT

NAME TITLE If you have changed
addresses, please
indicate old address

CO. NAME & zip or attach old
mailing label.

ADDRESS

CITY, STATE, ZIP
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No Other Broadcasting Book Like This One!
BRAND NEW-Tells you everything you need to know about
Planning, Building, or Remodelling an AM or FM Radio Station!

AM/FM Broadcast Station

Planning Guide

Harr) A. Elkin

 BRAND NEW & ORIGINAL
 Big 81/2"x11" page size
 16 Fact -Filled Chapters
 Complete and Up -to -Date
 Includes Data -Packed Appendix

PARTIAL LIST OF CONTENTS-
The Basics of Broadcast Facility Design:
general planning considerations; studio
and transmitter site selection; studio and
control room requirements; remote control
provision; recommended guidelines -AM/
FM Frequency Searches & Channel Allo-
cations; frequencies used for broadcast
stations; frequency verification; primary
service coverage and interference; ground -
wave intensity vs distance; ground con-
ductivity variations; sky -wave interfer-
ence; FM Channels -Basic Floor Plans:
Layouts for small stations; plans for
medium market facilities; separate AM.,
FM control facilities or dual control room
operation; floor plans for larger stations
-Studio and Control Room Layout & Wir-
ing: typical designs -The Transmitter Plant:
floor plans and wiring diagrams; AM/FM
transmitter requirements; transmitter per-
formance qualities -Tower Types & In-
stallation: AM antennas; tower lighting;
installing ground systems; tower feed
systems and RF sampling; phasing;
dummy loads -FM Antenna Arrays: hori.
zontally and vertically polarized antennas;
circularly polarized antennas; installing
FM antennas; transmission lines -Transmit-
ter Remote Controls: required control and
metering functions; automatic logging;
studio -to -transmitter radio links -Con-
trol Room and Studio Equipment: con-
soles; turntables; audio control equip-
ment; monitor speakers; remote amplifi-
ers; modulation and frequency monitors -
Tape Recorders & Studio Automation:
cartridge and reel-to-reel recorders; auto-
matic programming systems; automatic
program logging -Microphones: broadcast
requirements; microphone types-AM/FM
Transmitters: tubes vs transistors; trans-
mitter reliability and economy; automatic
considerations; FM power expandable
transmitters; parallel -operated transmit-
ters; FM exciters; solid-state power sup-
plies -Preventive Maintenance: personnel
training; inspection; tools and test equip-
ment; maintenance logs -Preparing Engi-
neering Data for FCC Form 301: applica-
tion considerations; cost considerations-
AM/FM Proof -of -Performance Measure-
ments: FCC Rules; standards for proof
measurements; test equipment; proof vio-
lations and troubleshooting -Prestige
Broadcast Operations: ABC; KOOL AM,/
FM; WMJR-FM; WPHC; KRAV-FM; WRVA
AM/FM; WPAA-FM-Appendix: Footage
table for broadcast tower heights; FM
DBK power charts; FM broadcast channels;
telephone cable color code; cable attenua-
tion tables; antenna current/modulation
relationship; field intensity vs. radiator
height; forward vs. reflected power; esti-
mated ground conductivity map; numerous
other useful charts and graphs.

SAVE $3.00
on this Special
Prepub Offer!

. Includes floor plans for all size stations and markets

. Tells how to prepare and file Form 301.

. Describes all necessary equipment-from microphone to antenna.
. . Covers installation and preventive maintenance.
. . Gives step-by-step procedures for conducting proof -of -performance

measurements.
-whether you plan to build a new station or remodel and update an existing one,

"AM/FM BROADCAST STATION PLANNING GUIDE" is the "total" book ...
covering every aspect of planning, building, and equipping the facility. Not a single
subject is ignored, from the initial frequency search to properly equipping and main-
taining a station. This is truly the all -in -one manual for anyone interested in the proper
design and operation of a broadcast facility.

Based on a lifetime of experience and inti-
mate association with broadcasting, author
Harry A. Etkin tells in detail how to find a
frequency, including the "fine points" required
in a frequency search. In today's competitive
situation this one subject alone makes the hook
worth its small price! In addition, you'll learn
how to prepare FCC Form 301 as Etkin does
away with the mysterious veil surrounding this
often dreaded document.

Also a part of the initial planning is choosing
a site, selecting equipment, arriving at plans
to house the facility, whether it'll be a combined
operation with studio and transmitter under on?
roof, or whether each phase will operate sep-
arately. The large 81/2"x11" pages contain lit-
erally dozens of actual, tested floor plans-
from relatively simple ones for small -market
stations, to those designed for larger, medium
and metropolitan operations.

The subject of equipment, from microphone
to antenna, is handled in a revealing manner-
not just a repetition of manufacturers' statistics
and specifications. The practical nuts and bolts
information presented here is intended to
bring you up to date on what is available
and how it might be used in a contemplated
facility. Subjects covered include: towers for
AM and FM, FM antenna types and which is
best for a given situation, ground systems,
transmission lines, transmitters and transmitter
facilities, studio -to -transmitter program trans-
mission systems (including remote control), a
thorough treatment on studio equipment (in-
cluding program automation), and studio de-
sign from both operational and acoustic view-
points.

This all -encompassing manual also includes
detailed instructions on how to conduct proof -
of -performance measurements, how often they
should be performed, and what to do if quality
isn't up to par. This problem -solving "trouble-
shooting guide" will be of inestimable value to
newcomers and "old hands" alike-and, please
remember, this material is based on actual ex-
perience, not on vague generalizations or dif-
ficult -to -understand theory.

To keep you operating within the law, the
author has mapped out a thorough preventive
maintenance schedule, including actual examples
of reccimunended maintenance log forms. The
final chapter, to whet your appetite, describes
a number of "prestige" stations and how they
serve their audiences. And, finally, an extensive
Appendix lists data needed by every broadcast
engineer.

Yes, "AM/FM Broadcast Station Planning
Guide" contains all you need to know about
radio station facilities from start to finish-
tested and proven data-information essential
for both practical day-to-day operations and for
future growth.

"AM, FM Broadcast Station Planning Guide"
is published to sell at $12.95. But, if you order
now you can save $3.00. The Special Prepub-
lication price of $9.95 prevails through Jan.
31, 19713.

Order today at our risk for FREE Examina-
tion. SEND NO MONEY! Simply fill in and mail
the handy NO -RISK coupon below to receive
your own copy of this helpful volume!

Other Helpful Books On Broadcasting For Every Station!

AUDIO SYSTEMS HANDBOOK
Encompasses professional audio

AUDIO -71 systems of all types -coverage

SYSTEMS
is complete-kfrom

fromopto loudspeakers mixers
HANDBOOK and filters to amplifiers. Here

is essential technical data on
loudness compensation, low-level
distribution, noise suppression,
ore -emphasis, equalization, con-
stant -voltage lines, studio sys-
tems, program sources, special
devices, remote controls, radio
feeds, phono and tape pickup,

compression and limiting, etc. Indispensable for:
Chief Engineers, studio technicians, recording
engrs., stereo experts and all audio system
technical personnel. Will greatly aid in evaluating
and selecting (or designing) system components
to achieve flawless performance. 192 pages, over
125 illus., hardbound.
Order No. 494 only $7.95

7
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PUBLISHER'S
GUARANTEE

Put the information in
these books to work
for you for 10 days.
If they don't prove
to be worth several
times their cost, return
them and we'll cancel
invoice.

MANAGING TODAY'S RADIO STATION
The orientation is business -the
language is dollars and cents
-the object is a profitable fi-
nancial statement. No radio sta-
tion should be without this prac-
tical all -encompassing guide to
operating a professional, com-
mercial broadcasting facility. An-
alytic and interpretive in its
content, the book is uniquely
written and easy -to -understand.
Based on actual experience, the
content will enable you to han-

dle day-to-day problems as well as plan future
growth for tomorrow. This invaluable text will
be worth its small cost many times over -for those
who aspire to any level of management and for
those already there. Also, this volume is per-
haps the only current source of information on
selling radio. 288 pps., Hardbound.
Order No. 461 only $12.95

NO RISK COUPON-MAIL TODAY
TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me copies of AM/FM BROADCAST STA-
TION PLANNING GUIDE at the Special Prepublication price of
only $9.95 (10% additional discount on 3 or more conies.)
Also send me 0 494 0 461
0 I enclose $ 0 Please invoice on 10 -day FREE trial

I Name

II Company

I Address .

I City State Zip -
a SAVE POSTAGE by remitting with order. B129
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FCC Rules Continued from page 19

with the applicant or not), the franchise holder
must also make a showing like that mentioned in
the preceding paragraph. If the franchise holder
and the applicant are under common ownership,
the showing may be either separate for each or
joint. If the applicant and franchise holder are one
and the same entity, or if the applicant intends to
carry on all functions of the operation without
franchise, the showing will, of course, be a single
one.
It will be interesting to watch the growth of

subscription television over the next several years.
Having received the blessings of the Commission
and the U.S. Court of Appeals, a burgeoning new
source of television entertainment is likely to be-
come available to the majority of American TV
households.

The opponents of STV will probably not let
the matter rest at the intermediate Court level.
For the moment, however, the road appears clear
for a new breed of television broadcaster. BM/E

CROSS-
TALK
Dear BM/ E:

We need help. We tell advertising
prospects that stations on the lower
end of the a -m band have better
coverage than stations at the other
end with like power. The attitude
of the non -technically minded pros-
pect is "show me."

An article in a magazine like
BM/E explaining this fact would be
a big help in selling these prospects.
If you were to run such an article,

I would frame it and carry several
copies with me.

Dean Loudy
General Manager
WNNT-AM-FM
Warsaw, Va.

There's an old saying in a -m
broadcasting: "Five kilowatts at 550
kHz is worth 50 kilowatts at 1600
kHz." Your primary coverage area
is a measure of the extent to which
your groundwave travels with enough
field strength to be heard by listeners
with typical receivers. The ground -
wave is attenuated due to propaga-
tion loss, which becomes more severe
as the operating frequency goes up.

This phenomenon is well docu-
mented in the FCC Rules. Sec -
73.184, "Groundwave Field Intensity
Charts," shows signal attenuation for

various a -m frequencies.
Assuming two stations, each with

a transmitter power of one kW, and
antenna efficiency of 100 mV 1 m at
one mile (inverse field) and a ground
conductivity of 5. How far out are
the respective 0.5 mV / m contours
(secondary coverage area limits)? For
550 kHz, the answer is 58 miles;
for 1600 kHz, the answer is 16.5
miles.

As you can see, the 550 -kHz sta-
tion's 0.5 mV/ m contour goes out
about four times as far as that of
the 1600 -kHz station. Thus, assum-
ing equal transmitter powers, a lower -
frequency station has greater cover-
age than a higher -frequency station.

One other point-on a transistor
portable, it's a lot easier to tune in
a station at the low end of the band
than one at the high end.

CO 10 DONT BET YOUR LICENSE ON OLD MONITORS

PASS FOR SURE 4WITH WILKINSON
SOLID STATE AM FREQUENCY AND MODULATION MONITORS

TAMM-1A MODULATION MONITOR FCC APPROVAL 3-156

Uses 5-1/4" Rack Space. Wgt. 11 lbs. RF Range .1-30MHZ
Measures Pos or Neg Peaks  Equally precise remote or local
Built-in demodulator provides two audio outputs  Audio
Response 3OHZ-45KHZ I/2db.  Distortion .25%

TAMF FREQUENCY MONITOR FCC APPROVAL 3-158

Uses 5-1/4" Rack Space Requires only 15 watts
Calibrates and tests itself  Instant operation e Approved
for modulated RF input and remote use Engineered for

digital read-out adaptation

ICU \`fi
ELECTRONICS, INC.

NEW AS TOMORROW - SURE AS TODAY

1937 MacDADE BLVD.  W000LYN, PA. 19094

TELEPHONE (215) 874-5236
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Tape-Athon 900 Portable
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Tape-Athon 900 Rack Mounting

Tape-Athon's Model 900 Recorder/Repro-
ducer can be expected to provide the same
dependable performance in any situation -
it's been engineered to take long hours
and rough handling, designed to make
operation easy and foolproof, and always
up to NAB specs.

Available in 2, 4, or 8 track versions,
the 900 is the smartest investment the
studio can make. It gives you more equip-
ment per dollar than any machine around.
Write for brochure TA 250 and a quote.
Then we'll do our thing.

Topg-Afitott,Ccop.
Tape-Athon 900 Console 502 South Isis, Inglewood, California 90307

(213) 776-6933



Veni, Vidi, Vidicue
(We came,we saw, we edited)

Hail Vidicue!

Our new Vidicue editing and con-
trol systems have conquered major
VTR problems for both the broad-
caster and production facility. The
Vidicue features precise, econom-
ical control of program and com-
mercial construction ... while also
presenting a highly sophisticated,
computerized editing capability.

Moreover, Vidicue gives the
broadcaster the flexibility to logi-
cally add to his basic system as his
requirements inevitably increase.
And for the production facility,
Vidicue lets the editor perform on
tape what he had only been able to
do on film in the past due to cost
and technical restrictions.

How does Vidicue accomplish
this? Vidicue offers automatic
search and cue, frame synchroniza-
tion, and editor control of one, two,
or three recorders (or more, if
desired, on an optional basis). As a
universal editing system, it is de-
signed to interface with any high -
band broadcast recorder, quality
helical, or servo -controlled, multi-
channel audio recorder.

I

4-4 .1

1

mr.vot, 111192

"5.

Four basic modes of operation
are performed: Cue/Preview control
of a single machine. Sequential Edit
enabling the precise assembly of
scenes on the record tape from the
playback. Insert Edit of new material
into a prerecorded tape. And a
unique A  B Roll that eliminates the
necessity of prerecording special
playback tapes in proper sequence,
thus saving a considerable amount
of time and money.

Edit point entry is accomplished
from three sources - keyboard,
tape, or computer. And Vidicue's
simplified controls and graphic
simultaneous display of all edit
points make editing easy and save
time.

Want further information? Render
unto Datatron your request for a
detailed specification brochure
today. Or call us directly. We'll
gladly lend you our ears.

Datatron Inc.
1562 Reynolds Avenue
Santa Ana, California 92705
(714) 540-9330

4C. Expanding Man's Capabilities With Data Timing  Data Acquisition Systems  Microelectronic Testing  Broadcast Control



BM/E CLASSIFIED MARKETPLACE
CLASSIFIED ADVERTISING RATES

DISPLAY CLASSIFIED ADVERTISING: $22.50 per inch lx; $22.00 per inch 3x; $21.00 per inch 6x; $20.00
per inch 12x. ALL OTHER CLASSIFIED ADVERTISING 250 per word; minimum $3.00. BLIND BOX NUMBER:
No extra charge. Replies sent to address below will be forwarded to you. PAYABLE IN ADVANCE; send
check with order. CLOSING DATE: 5th of 2nd month preceding issue date.

BM/E, Monterey and Pinola Avenues, Blue Ridge Summit, Pa. 17214 Phone 717/794-2191

HELP WANTED

TV DESIGN ENGINEERS
COHLI NEEDS YOU

in Beautiful San Diego
for

Video Distribution and Switching
Broadcast TV Equipment

Color Camera Systems

Video Processing

Several positions are available at the senior and project level. EE or
Physics Degree desired, equivalent experience is acceptable. 3-10
years' work in related circuit design a must.
COHU's modern facility is 15 minutes from bay and ocean, 50 minutes
from mountains. Excellent Health/Life Insurance. Profit Sharing Re-
tirement Program. Five institutions provide excellent graduate study
opportunities.
Call (collect) or write (resume) Jim Barnes, Chief Engineer, to ar-
range a personal interview.

COHU ELECTRONICS, INC., Box 623, San Diego, Calif. 92112
Phone (714) 277-6700

An Equal Opportunity Employer

ENGINEERING

OPENINGS

Radio & Television Chief Engineer open-
ings are now available to qualified can-
didates in every area of the country.
Also, openings with broadcast equipment
manufacturers for Product Managers,
Sales Managers & Salesmen and Design
Engineers, etc. Send resume today! No
fee and confidential.

Nationwide Broadcast Services
645 N. Michigan Ave.

Chicago, Illinois 60610

L
BROADCAST SALESMAN WANTED-TELE-
VISION employee with a good knowledge of
TV camera heads-as well as Production re-
quirement sought. This extrovert should be good
with people and be a self-starter. Fascinating
work with full responsibility-plus authority-
for the team man willing to learn. 25% to 50%
travel time. Excellent potential for advance-
ment. Good benefits. Pleasant working con-
ditions. Northeast location. Salary $15,000 to
$17,000 depending on background. Send resume
to Box #1269-1 c/o BM/E, Blue Ridge Summit,
Pa. 17214.

COPYWRITER, MARKET RESEARCH MAN-
AGER. Outstanding opportunities at expanding
company. EXCELLENCE-the byword. Profes-
sionals only. Alderman Studios, P.O. Box 26,
High Point, N.C. 27261.
HELP WANTED: Television engineer to be in
charge of master control operations in CCTV
including master switching, operating all facets
of film chain, operating video tape machines
requiring experienced quad VTR maintenance
technician and operator, in state-of-the-art uni-
versity operation. Interaction with operations
engineers about picture quality and everything
that goes on the air and with programming
about film and video taped programs. Contact
State University College, Oneonta, New York.
Phone: 607 431-3314.

HELP WANTED-TECHNICAL
KWWL-AM-FM-TV. Waterloo, Iowa is ex-
panding its engineering staff. Position is avail-
able at both studio and transmitter for 1st Class
engineer having aptitude in the area of opera-
tions or maintenance. Contact E. M. Tink, Vice
President of Engineering.
Need chief engineer who can do some announc-
ing . . . prefer permanent person . . also
need news and operations manager who can
run morning show plus one staff announcer. No
drifters or loafers wanted. Paul E. Reid, Radio
Station WBHB, Fitzgerald, Ga.
Due to expanded operation of new broadcast
center being constructed, we have immediate
openings for licensed engineers. Salary com-
mensurate with experience. Send resume: Direc-
tor of Engineering, KETC-TV, 6996 Millbrook
Blvd., St. Louis, Missouri, 63130.
Transmitter supervisor with experience G.E.
TT25 and TT20. Excellent working conditions,
new plant, main and aux. transmitters. Perm-
anent position for qualified man with top
scale. Contact Chief Engineer, KJTV, Bakers-
field, Cal. Immediate opening.

HELP WANTED (cont'd)

Southeastern AM -FM -TV station offers above
average salaries for experienced engineers. First
class licenses necessary. Must have TV experi-
ence, AM -FM experience desired. Reply must
be complete with references, photograph and
salary requirement. Reply Box 1269-2 BM/E.
TV Newsman, strong on air. Good salary.
Great recreation area. Small University town.
No floaters. "Over thirty preferred." Contact
Lou W. Chappell, Station Manager, WLUC
TV Inc. P.O. Box 460, Marquette, Mich., 49855.
Phone number 906-475-4161. (A Post Corpora-
tion subsidiary).
Chief Engineer, immediate opening with full-
time 5 KW directional, in northern Virginia.
Send resume with references and salary re-
quirements. Please reply Box 1269-3.
Experienced TV transmitter and studio tech-
nicians wanted. Please send experience resume
to Director of Engineering, WNAC-TV, Gov-
ernment Center, Boston, Mass. 02114.
Minneapolis -St. Paul, AM -FM stereo well estab-
lished, respected, stable radio operation needs
experienced, capable, competent, creative copy
writer -producer -announcer with first-class ticket.
Challenging position. Pleasant conditions. Con-
tact Bill Stewart, President, WPBC, Richfield,
Minneapolis 55423. 612-869-7503. Equal oppor-
tunity employer.
Transmitter engineer with First Phone wanted
for western part cf Nebraska. Permanent state
position. Experience desirable but on-the-job
training possible. Salary commensurate with ex-
perience. Contact Director of Engineering, 1600
R Street, Lincoln cr call collect 402-477-6974.

POSITIONS WANTED

NEGRO ARMY FIRST LIEUTENANT. EX-
CELLENT. Excellent references, college, de-
pendable. Seeks apprenticeship or trainee pro-
gram in television news reporting-writing, will-
ing to travel, fluent Sranish. Will be discharged
from Army December, 1969. Frank Kelley,
1263 -17th, San, Francisco, Cal. (415) 681-1806.
CAREER minded young man with 3rd phone,
working toward first, seeks announcing position
at small station, preferably in 9 uth. Doug Gal-
liher, 3907 Angol Place, Jacksonville, Fla. 32210.
Bob Case LOVES people, first phone, broad-
casting school graduate. 1745 West Drescher,
San Diego, Cal., 92111, call 714-279-1691. Per-
suasive pet sonality.
Writer, free-lance . . . editorials, programs,
commentary Jerry Killoran 313 839-4113, 12400
Chalmers, Detroit, Mich. 48205.
Beginner; hard worker, ambitious, bright dj/an-
nouncer, wants opportunity, third endorsed,
broadcast school training, draft exempt, will re-
locate. Bob Cooper, 1736 Atchison Ave., Whit-
ing. Ind. or call 219-659-0505.

EQUIPMENT FOR SALE

SPECIAL PRICES

Pako Ektachrome developing ma-
chines 2-model 28, 16MM ME4
processors less than 200,000 ft
off each machine.

Photo -Pic Systems, Inc.
100 Avenue of the Americas
New York, New York 10013

(212) 925-1600

SCULLY TAPE RECORDERS: Mono., 2, 4, 8,
12, & 16 track models plus 270 automatic play-
ers. Some models in stock now. W.A.L. custom
audio control consoles & console modules.
Solid state 120 Watt power Amps. We buy and
rebuild Scully lathes. WIEGAND AUDIO LAB-
ORATORIES. INC. 3402 Windsor Road, Wall,
N.J.07719. Phone 201/681-6443.
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EQUIPMENT WANTED (cont'd)
For Sale -150' self supporting antenna pole.
Never been used. Available immediately. You
pay freight $2500.00 WNRE, Circleville, Ohio,
614-474-3344.

TRANSLATOR POWER Now put your transla-
tor where antenna should be for best coverage
not where power line happens to be. Use a
TELAN thermoelectric generator. No moving
parts, simple to operate, leave unattended 6-12
months. General Instrument Corp., Thermo-
electric Division, Dept. BM, 65 Gouverneur St.,
Newark, N.J. 07104, 201.485-2100 ext. 481.

FOR SALE
ONAN 35Kw 3 phase Delta with 220/120
single phase takeoff. Gasoline powered, 150
hours running time, 1958 model. Generator, au-
tomatic line transfer switch, automatic battery
charger. $2,000 F.O.B. Farmington, Conn.
Contact: Gregory Fortune, WRCH, Farmington,
Conn. 203-677-8521.
SOLID-STATE AUDIO PLUG-IN OCTAL (1"
Dia x 2" H) modules. Mic preamps, disc &
tape preamp-equalizers, tape bias osc. & record
ampl., power amps & power supplies. Send for
free catalog and audio applications. Opamp
Labs.. 172 So. Alta Vista Blvd., Los Angeles,
Cal. 90036.
Electronic research type 425 25kw isolation
transformer (AM tower isocoupler) used one
year on 97.1 mc, Factory will convert to your
FM frequency. Make reasonable offer -cost
$2800.00 -Frank Carman, KLUB-KWIC, Box
389. Salt Lake City, Utah 84110.
Jack Panels and patch cords, Audio and Video,
new and used. Precision video coax cable and
connectors (Belden 8281). Write for catalog.
Gulf Electro-Sales, Inc., 6325 Beverly Hill,
Houston, Texas 77027. Phone 713-781-30.
AMERICA'S LARGEST STOCK AND CON-
SIGNMENT LISTING of new and used broad-
cast and recording equipment. We trade -sell and
buy. THE MAZE CORPORATION, P.O. Box
6636. Birmingham, Ala. 35210.
Tower fabrication, erection and maintenance;
used tower equipment. Coastal Tower & Weld-
ing, Inc., P.O. Box 984, Tallahassee, Florida.
Phone 904-877-7456.
Protect your Lps. Heavy poly sleeves for jackets
50; paper poly sleeves for records IN; min.
order $5.00. Record Supplies, Hillburn, N.Y.
10931.

Self-supporting & Guide Towers. Any type
ground wires new 680 per lb. (919) 752-3040
Box 55, Greenville, N.C. 27834.

meetings
 business
 trainee
 conference
v group

 Friendly relaxed atmosphere with
excellent dining and meeting room
facilities.

 Complete privacy yet only 10
minutes south of the loop.
Services include free parking, beau-
tiful pool, free courtesy car, free
TV, free ice, write or call for com-
plete details and rates. Tel: (312)
643-2300.

56th & South Shore Drive
(FACING LAKE MICHIGAN)

CHICAGO, ILL.

EQUIPMENT WANTED (cont'd) TECHNICAL SERVICES

FOR SALE 1/2" SHIBADEN, 2 head, B & W
VTR with monitor. Takes 1 -hr. reels. Ideal for
CATV setups or educational institutions. Vir-
tually new. Reasonable. Monoco Productions,
Inc., Ridgewood, N.J. 201-652-2852.
Used RCA TTU-25 transmitter complete. Chan-
nel 42. Available immediately. $50,000.00. Con-
tact Chief Engineer Tom Sleeman, WBMQ-TV,
Birmingham, Ala.

MISCELLANEOUS FOR SALE

SIGNS. NAMEPLATES, LABELS. Decals,
Badges, Trophies, Plaques. Seton Corp., Dept.
BM/E, New Haven, Conn. 06505.

BUSINESS OPPORTUNITIES

FRANCHISE

DISTRIBUTORSHIPS

FOR

SEEBURG

BACKGROUND MUSIC

We are expanding our distributor ter-
ritories, and offer to those who qualify
franchises for background music, with
phone lines, FM Multiplex, or on -
premise systems.

Complete details forwarded on request:
Address:

Joseph F. Hards, Vice Pres.
SEEBURG MUSIC LIBRARY, INC.

1500 North Dayton Street
Chicago, Illinois 60622

Seeking new ideas or products for the Broad
cast Industry. Q -TV, Sales & Distributing Corp.
342 W 40th St. N.Y., N.Y. 10018.

PROGRAM SERVICES

"365 Days of Laughs". Only Daily Radio gag
service . . . prepared by deejays for deejays. $5
per month. Box 3736, Merchandise Mart Station,
Chicago, Ill., 60654.
DEEJAYS! 11,000 classified gag lines, $10.00.
Unconditionally guaranteed! Comedy catalog
free. Edmund Orrin, Boyer Road, Mariposa,
Calif. 95338.

CONSULTANTS

ROSNER TELEVISION
SYSTEMS

ENGINEERS -CONTRACTORS
29 SOUTH MALL

PLAINVIEW, N.Y. 11203
1516) 694-1903

IN CANADA ...
FOR CATV SYSTEM: ENGINEERING -

PLANNING - CONSTRUCTION -
TECHNICAL SERVICES - MAINTENANCE

- SYSTEM SUPPLIES -
CLOSED CIRCUIT EQUIPMENT SALES

DEPEND ON EXPERIENCE
DEPEND ON

NORAM
1780 Albion Road (416) 741-0566

Rexdale, Ont., Canada

VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and sup-
porting posts, includes cleaning and testing.
AMPEX VTR audio assembly . . . $75.00
complete. Brand new shelf stock replace-
ment heads of our manufacture available
when relapping not advisable. LIPPS, Inc.,
1630 Euclid St., Santa Monica, Calif. 90404
(213) EX 3-0449.

CUSTOM STYLUS -cartridge retipping, re-
building replacements. International Audio
Stylus Corp., 111-D Lake Ave., Tuckahoe, New
York. 10707 (Telephone: (914) SP9-1297.)

If your microphone does not make you SOUND
THE WAY YOU WANT TO SOUND write
THE SOUND DOCTOR. Box 3694. Birming-
ham. Alabama.

INSTRUCTION

R.E.I.'s famous (5) week course for the First
Class Radio Telephone License is the shortest.
most effective course in the nation. Over 98%
of R.E.I. graduates pass F.C.C. exams for 1st
class license. Total tuition $360.00. Job
me nt free. Write for brochure Radio En r-
ing Incorporated Schools. 1336 Main reet,
Sarasota, Florida 33577 -or 3123 Gillham Road,
Kansas City, Missouri 64109 -or 809 Caroline
Street. Fredericksburg, Virginia 22401 -or 625
E. Colorado Street. Glendale, California 91205.

First phone through tape recorded lessons at
home plus one week personal instruction in
Washington, D.C., Atlanta, Boston, Detroit,
New Orleans, Minneapolis, Seattle, Denver,
Portland, Los Angeles. Proven results. Our 17th
year teaching FCC license courses. Bob Johnson
Broadcast License Training, 1060D Duncan,
Manhattan Beach, Calif 90266. Phone 213-379-
4461.

FCC License in six weeks from the nation',
largest license school. Compare reputations
and success rates before you invest. Profes-
sional announcing training on the nation's
only fully school -operated commercial station
used solely for training. School locations in
Dallas. Houston. Atlanta, Chicago New Orleans
and Minneapolis. Write Elkins Institute, 2603
Inwood Road, Dallas. Texas 75235.

FCC FIRST CLASS LICENSE IN three to
five weeks. INDIVIDUAL instruction!! Tuition
$300.00. CLASSES start every Monday. AMER-
ICAN INSTITUTE OF RADIO. 2622 Old
Lebanon Road, Nashville, Tennessee, 37214.
615-889-0469.

Let's talk computerized traffic /accounting

road

Program
Analysis & Prognosis Aging of Accounts Receivable  Time Income Reports  Sales Journal, etc.

ter -to -BROADCASTER

Logs  Avails  Confirmations  Billing  Rep Reports  Copy Shortage Reports  Sales

CALL OR WRITE P.O. BOX

VERY FEW INPUTS
NO KEY PUNCH CARDS
TO SORT,
STACK,
FILE
OR SHUFFLE

966, COLORADO

"THE PROFESSIONALS"
BROADCAST

COMPUTER
SERVICES

A Division of Wolverine Broadcasting Corp.

SPRINGS, COLO. 80901 / (303) 471-3900
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LEADE

IN

C V

T  WERS

ualiN-Service
and Price!"

Yes, quality, service and price
on CATV systems are the rea-
sons for Forth Worth Tower's po-
sition as the industry's leading
supplier. Experience gained as
a pioneer supplier of CATV en-
ables Fort Worth Tower to pro-
vide you with a quality product
at a price that is reasonable
and attractive.

Take advantage of our experi-
ence. For assistance in systems
planning, engineering and com-
plete systems quotations

CALL OR WRITE TODAY

704t ?and 7auteit
COMPANY, INCORPORATED

P. 0. Box 8597, Fort Worth, Texas
(817) JE 6.5676

- Associated Companies -
Tommy Moore, Inc.

Big State Engineering, Inc.
Tower Construction Finance, Inc.
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ADVERTISING SALES OFFICES
Robert G. Drake, Advertising Director

Edward F. Clancy, Advertising Services Manager

NEW ENGLAND
41 Stevens Lane
Cohasset, Massachusetts 02025
617-383-0029

Donaid B. Kennedy

MID -ATLANTIC
820 Second Avenue
New York, New York 10017
212-661-0450

H. R. Shanton Granger

MIDWEST
612 North Michigan Avenue
Chicago, Illinois 60611
3121642-3774

Thomas F. X. Carter

WEST COAST
1245 East Walnut Street
Pasadena, California 91106
213.795-1528
213.684-0590 (Los Angeles)

Lawrence C. Papp

Thompson & Healey Inc.
1111 Hearst Building
San Francisco, California 94103
415-362-8547

William J. Healey

JAPAN'
Nippon Keisoku Inc.
P.O. Box 410
Central lokyo, Japan

Yoshi Yamamoto
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Operating remote control?
Be safe and sure with the

Alaill1111111111

NEW! ALL clrq RF
AMPLIFIER FROM WILKINSON!

Features of the Model TRF 1A:
 VERY LOW DISTORTION AND CARRIER SHIFT
 BROAD GAIN "CHARACTERICTICS
 EXTREME STABILITY  EXCELLENT SELECTIVITY
 ULTRA LINEARITY

For complete details write:

G21'J
ELECTRO-NICS, INC.

PHONE (215) 874-5236 870237

1937 MacDADE BLVD.

WOODLYN, PA. 19094
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Enjoy real fingertip convenience with these
Spotmaster tape cartridge racks. Three
styles, holding up to 200 cartridges, meet
every need. RM-100 wood rack stores 100
cartridges in minimum space, for wall or
table top mounting, $45.00. LS -100 'lazy
susan rack holds 100 cartridges on table
top rotating stand, $79.50. RS -200 revolv-
ing rack is on casters for floor storage and
mobility, accepts 200 cartridges, $145.50.
RS -25 rack sections, used in rotating
racks, hold. 25 cartridges, may be wall
mounted individually; rugged steel con-
struction, $12.50.
Order direct or write for details.

BROADCAST ELECTRONICS, INC.
- A Filrnwaya Company

8810 Brookville Rd., Silver Spring, Md. 20910

PROTECT YOUR

SOUND REPUTATION

RECONDITIONED BY TABER
Nationally recognized recorder head manu-
facturing and reconditioning experts.
 Heads reconditioned under controlled

laboratory conditions.
 Reconditioned heads guaranteed to

meet, or exceed, equipment manufac-
turer's specifications.

 Modern precision machine shop, and
sophisticated laboratory installations in-
sure highest quality reconditioning.

 Free loaner assemblies available on
request.

 24 hour service.
 Cost-$100.00 for four (4) heads.
TABER'S sophisticated quality control, and
test procedures, insure total frequency
response and uninterrupted sound play-
back. Maintain the high quality audio that
your equipment was engineered to produce.

Call or
write: TAB ER MANUFACTURING AND

ENGINEERING COMPANY

OAKLAND INTERNATIONAL AIRPORT, BLDG., L821
P. O. BOX 2365  OAKLAND, CALIFORNIA 94614

Telephone (415) 635.3832
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PRODUCT INDEX
A quick reference to products mentioned editorially
or in advertisements. Page number is listed first
(light face type) followed by reader service number
(bold face).

AUDIO EQUIPMENT
60/286 Amplifiers/Melcor
80/135 Amplifiers/Wilkinson
59/290 Amplifier, stereo/Sansui Electronics
59/282 Cartridge, phono/Shure
19/111 Cartridge, phono/Sparta
57/118 Console/Collins
63/123 Microphones/Electro-Voice
53/116 Microphones/Shure
74/139 Monitors, a -m frequency & modulation/

Wilkinson
60/120 Mounting systems, fm/Belar Labs
80/137 Recorder heads, reconditioned/Taber
75/140 Recorder-reproducer/TapeAthon
33/133 Reverberator/Fairchild
71/134 Stereo limiter/compressor, expander/

Gotham
70/132 Tape cartridge machine/Tapecaster
69/131 Tape recorders/Telex
59/285 Turntables/Instrument Systems
68/130 Turntables/Russco
25/113 Various products/Gates

TELEVISION CONTROL & STUDIO EQUIPMENT
C3/147 Amplifier, clamping/International Nuclear
C3/145 Amplifier, video -pulse distribution/

International Nuclear
C3/148 Black burst generator/International Nuclear
C3/146 Burst phase corrector/International

Nuclear
16/108 Camera, color/Sony
3/101 Camera, color/Visual

59/275 Camera, color convertible mono/Ampex
68/129 Camera lenses, zoom/Canon USA
66/126 Camera lenses, zoom/Cosmicar
18/110 Camera tubes, plumbicon/Amperex
76/141 Editing & control systems/Datatron
58/119 Electron beam recorder/3M, Mincom
5/102 Image enhancer/CBS Labs

59/277 Monitor calibrator/EG&G
14/107 Monitor, general purpose/Ball Bros.

Research
60/291 Monitor, vhf/Regency Electronics
60/280 Portable reference light/Power Optics
10/105 Special effects/Dynair
C4/149 Switcher, vertical interval/Telemet
61/121 Switching systems/Grass Valley
12/106 Various products/Ampex
54/117 Various products/TeleMation
66/128 Vidicons, replacement/GBC

TRANSMITTER EQUIPMENT
7/103 Microwave relay equipment/Microwave

Associates
C2-100 Microwave relay links/RHG Electronics Lab
20/112 Microwave system/Lenkurt
64/124 Transmitter/AEL

CATV (see also: COMPONENTS, WIRE & CABLE)
27/114 Color camera systems/RCA
79/150 Towers/Fort Worth Tower
65/125 Trenching equipment/Charles Machine
54/117 Various products/TeleMation

CCTV
66/127 Film chain/Kalart
60/283 Remote surveillance system/Toshiba

TEST EQUIPMENT
59/295 Microwave meter/Narda
62/122 TV exposure meter/Minolta
47/115 Test signal generator/Tektronix

COMPONENTS, WIRE & CABLE
9/104 Coaxial cable/Comm/Scope

59/278 Rectifiers, selenium/Siemens America
72/144 Rectifiers, silicon/Wilkinson

PHOTOGRAPHIC & LIGHTING EQUIPMENT
17/109 Film conditioning system/Lipsner-Smith

MISCELLANEOUS
73/138 Books/TAB
78/143 Computerized systems/Broadcast Computer
78/142 Motel/Shore Drive Motel

80 December, 1969-BM/E



TDA2D VIDEO/PULSE
DISTRIBUTION AMPLIFIER

The now -famous TDA2 Distribution Amplifier,
in use at most television stations and networks,

has a recently added feature. The "D" stands
for Differential Input, which we added to the
TDA2. And not only did we add a differential
input, we subtracted $30.00 from the price.
Instead of $325.00, we're selling the new,
improved TDA2D for $295.00 F 0 B Nashville.
The compact TDA2D fits neatly into 13/4" of
panel space and produces virtually no heat.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave.  Nashville, Tenn. 37204  Ph.: (615) 254-3365

Circle 145 on Reader Service Card

MODEL TPC2 TRANSISTORIZED
BURST PHASE CORRECTOR

The TPC2 permits rotation of the color burst
phase signal driving a TV transmitter, without
the necessity for extensive transmitter investi-

gation and possible modification. It permits
advancement or retardation of the color burst

by 20 degrees, without affecting the amplvticle
or other characteristics of transmission. This

completely transistorized unit has its own
internal regulated power supply, and is con-

structed on a 13/4" by 19" panel.
$795.00 F 0 B Nashville.

NTERNATII

NUCLEAR CORP.TC1 CLAMPING
AMPLIFIER

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave.  Nashville, Tenn. 37204  Ph.:(615) 254-3365

Circle 146 Cm Reader Service Card

The TC1 Clamping Amplifier employs tip
clamping to remove low frequency signal
deficiencies without disturbing burst and other
chrominance information in or about back
porch levels. The clamped stage utilizes a field
effect transistor driven by a balanced bridge
circuit. This advanced design technique pro-
duces highly effective and stable clamping.
The TC1 Clamping Amplifier sells for $325.00
F 0 B Nashville.

For complete information,write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave  Nashville, Tenn. 37204  Ph.:(615) 254-3365

TBG2 BLACK
BURST GENERATOR

The brand new TBG2 Black Burst Generator
allows you to go black and back with perfec-
tion. The TBG2 has two outputs available for
added versatility, and each has burst phase
and burst amplitude adjustments so the two
feeds can be matched under any condition.

The TBG2 has the industry's only continuously
rotatable phase control, and is accurcte to

within one degree. All the controls are on the
front panel and can be locked. The unit is

small, compact and lightweight. So is the price
. $475.00 F 0 B Nashville.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave.  Nashville, Tenn. 37204  Ph.: (615)254-3365

NAL
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We're offering a brand new
vertical interval switcher
with effects for only $6500.

We figure that's a good way for us to get clipped

Our SS -36 vertical interval switcher is brand
new  color or monochrome  12 inputs and
8 special effects  perfect for broadcast,
educational and CCTV transmission  mo-
bile or remote operation, too.

Choose your system:
SS -36. Vertical Interval Switcher with three
outputs, special effects, mixer and internal
power supply $6500.
SS -36R. SS -36 with remote control $7600.
SS -48. SS -36 with four outputs, mix effects
A & B, preview and program included $7500.
SS -48R. SS -48 with remote control . .$8600.

Ell INN NM MI MN

El I'm all choked up. Give me a demonstration.

0 Cool it. Let's see a spec sheet first.

Name Title

Company

Address

City State/Zip

U

a division of GEOTEL, INC.
185 DIXON AVENUE, AMITYVILLE, NEW YORK 11701

TELEPHONE: (516) 541-3600

Better ideas for
the broadcast industry

NMI MEM MN -J
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