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Inquiry Into Amateur Call Signs

December, 1977/By Howard T. Head and Harold L. Kassem

FCC Staff Upset

The new FCC chairman in one of his first actions dictated that the:
present 8:00 AM to 4:30 PM office hours be changed to 9:00 AM to
5:30 PM to accommodate the people the commission is to serve. A
large group of the staff was opposed to such a change, and the
chairman has agreed to delay the change until January 1, 1978.
There may be further delays.

TV Modulation Monitors

The FCC's field trucks are finding an increasing number of TV
stations violating the aural modulation rules [73.682(a) (23)
and 73.687(b) (7)] when using an FM subcarrier for telemetry pur­
poses. It seems that many stations are relying on the aural mod
tion monitor when setting the permissible 10% injection level bu
the monitors were never intended to read accurately at frequencis
in the 40 kHz region.

The commission has ordered an inquiry (Docket No. 21418) based on
~ts own informatio~ indic~ting that certain applicants and license[
in the Amateur Radio Service may have made payments of cash or oth
consideration in connection with issuances of amateur licenses, up
graded licenses or call signs for which they were not qualified.
con@ission indicated that such practices may be in violation of l*
or FCC rules and raise questions regarding qualifications to beco
or remain--amateur licensees. What wasn't said by the FCC in the
der but reported in the trade press is that someone inside the FCC
appears to have been receiving the ''payments of cash or other con~
sideration."

FM Interference to TV Channel No. 6

4 BROADCAST ENGIN

In the past, the FCC has been extra careful in making grants to e
cational FM stations on the lower FM channels 201 to 210 (88.l to
89.9 MHz) because of the potential interference to television re-

continued on
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CETEC Sparta's
FM Transmitters

are really
worth listening to.

3CX3000A7 is an earful.
D That's the economical ceramic triode spe­

cifically designed for our 3 and 5 kW transmitters. Its
'grounded grid' use eliminates neutralization and continuous

fine tuning in the 603 and 6058. D Added stability factors: vacuum
variable capacitors in the driver stage. Standard APC. D The 603 and

6058, like all CETEC Sparta transmitters. interface with all makes of ATS. D
Reliability? Superior high performance from our solid state direct-FM 680 Exciter.

It features advanced concepts such as digital. temperature-compensated AFC. The
680 powers all our FM transmitters from 1O W to 25 kW. D Operations? CETEC Sparta

transmitters are a breeze. All important parameters are fully metered. All feature Tally Light
fault locators with automatic recycle. All provide easy access to components. D Interesting fact.'
only CETEC Sparta makes AM and FM solid state transmitters. D Wouldn't you, as a profes-
sional broadcaster, prefer to talk to a broadcast professional? about the good group of
products from Jampro. Schafer, and e
Sparta? D Contact US. We're The Broaocast Drvis.ons 01 Cetee Corporanon
ready to listen to YOU. 75 Casuuan O"ve Goteta Cantorma 93017

reiepnone 1805i 968- 1561

For More Details Circle (4) on Reply Card
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DIRECT CURRENT
FROM D. C.
continued from page 4

ceivers tuned to TV channel 6 (82-88 MHz). In a recent
decision, a 10-watt educational FM station was granted for channeU
208 (89.5 MHz) and the objection of the channel 6 station was den~
However, the FCC has required the educator to prove, during the
equipment test period, that any interference has been alleviated
or program test authority will not be granted. This seems to be
a new policy.

FCC Installs TTY

The commission has installed a teletype system for the deaf at its
Gettysburg office to enable those persons to have access into the
data system there. A teletype has been in operation in the FCC's
Consumer Assistance Office for some months to aid the deaf in ob­
taining regular FCC information. In Gettysburg: (717) 334-9235.
In Washington: (202) 632-6999.

The Receiver of Tomorrow

In the continuing saga of the "receiver to cure all TV allocation
problems," the unit designed and produced by Texas Instruments is
now in the hands of the staff at the FCC Laboratory. They are co
ducting studies to see if it meets the specifications originally
agreed upon. The chief engineer of the commission has stated tha
the report will be completed by January l. The subject is of int
because rumors imply that the receiver would make it possible to
sign adjacent TV channels in the same city. It al?O is suggeste
that land-mobile channels could be squeeezed closer together.

In response to complaints originating with the telecommunication
authorities of New Zealand (New Zealand?), the commission is now
ing plans to investigate possible interference between clear-cha
stations on the West Coast of the U.S. and AM stations in New zea
land. The problem arises from plans to change the allocation of
the AM band from carriers centered on 10 kHz intervals to 9 kHz.

Long Distance AM Interference

In the upcoming tests, a station in Los Angeles will be shifted f
640 kHz to 641 Khz and the New Zealand station from 1070 kHz to 1
kHz. The theory is that the 1 kHz beat note will have the potenti
for greatly increased interference. Attenuation of the skywave o
these long paths is expected to be much less than typical skywave
attenuation since the reflections from the earth's surface on wh
long distance skywave propagation depends will occur at regions
high conductivity, namely, the surface of the ocean.

6 BROADCAST ENGIN
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CentralD~amics.
International pacesetter
in television broedcest
equipment.

1 'ideo switchers.

eNSuper Powerful CD 480 The Smart Switcher
1 ononarv modular switchers with unprecedented production
,e They outperform the largest conventional switchers yet
e·emely simple to operate Their power and ease of
raen are due to COL s new Sequential Effects (SFXJ Amphtrer

1 :tan cut. mix or wipe between two Background Sources
l!J separate Key Sources either morvrduauy or m any
nnauon Models with one or two SFX Arnohüers provide all
sndaro and optional features you need. mcludmq Rotary &
r+n wipes. RGB Shadow keys. Hard and Solt Color Border
mColor Border keys. Quad with Color Borders. Encoded
1akeying. Key Mask generator. and 16. 24 or 32 inputs

lrty of modular accessories will continue to keep your
r.er smarter than the rest as new technology develops

i>et D-480 is now being shipped.

I I I I I I I I I I

I 1 I I I I I

'""""""'l!l!l!!l!l!n"""'"""'!l!!!'l!l!l!!l!l!!!

I I I
;¡·;¡1 I I , •

;¡!!1;¡1 - • -~~
. - I .:-~~~-··t I I I I . t I I ; I I

VS-10
An mexpensive broadcast quality
8 input switcher that features
flex1b1l1tyand ease of operation
Self contained electronics for rapid
mstallauon m ENG and other small
mobiles

VS-14
Soprusucateo enough for large
studio production yet compact
and mexpensive enough for small
mobrles Soft wipes and keys
even a Downstream keyer are
standard Self contained and remote
versions available

VSP-1260S
An amazing value
Now the smallest station can afford
a conventional 20 input mix effects
switcher of the hrghest qualrty and
rehabuny
All features. mcluorno an Encoded
Chroma keyer and Bordered keys
are standard (not optional as rs often
the case I And the price rs astorush
1ngly affordable

':ltJtomation.

:i::i:z:a:z:¡:• I • r:azm• .W,
·l!l!f!lililil-e- !t!l!li!ll!I ~·
I I I I I. I I I ; 11

• 1~1 -~·II I ! - .
• .)·.)·~ J> e;
J.J.LLl.IIL&:J • CEFTTJ
[L[rr:o::J:D

CLL

11§1'-·T

Master Control Switchers
Ranging lrom COL s new CD 480 MC lo
é! 2 Bus MCS 829 or a 3 Bus MCS 770
All 3 can be interlaced to System I00
Technical Autorn.itron System

-·-.peediting systems.

_OTUTIJII

-o:rro::o::o

System 100
Computer controlled autornauon system for Iechrucat
Operations that communicates directly with a Business
Computer System Stores and retrieves the schedule
with entry error checkrnq makes automatic timo
corrections performs compucatoo audio video
swrtcrunq sequences !mctuoinq dissolves lades wipes
and keys) assigns machines verifies mcllPrial and
prints the As Aired log

rnber, 1977

PEC-120
Video Tape Editor
A computer ed1t1ng
System with easily
operated control panel
and CRT display !or
rapid and precise
control of VTR s &
Switcher COL s unique
Sell Learning
Cueing Soltware
Program rs a new
feature

Also a complete line of production and TV
terminal equipment, including:

• SMPTE Tune Code Generators dnd He<Jders
• Video and Pulse Drstributron Arnpntrcrs
• Chr orna Keyl'r s f1Gl3 clill1 Fncnd1'd
• Processing /\mplil1ers
• /\ucJ10 Video Rnut1ng Switchers
• Pulse Assignment Systems
• Machine Control Systems

Request our Short Form Catalog

EDS-200
Video Tape Editor
A two m,ich11w T1mo Cot!P
microprocessor [tl1tor 111.11
1ntprt.1cps to Ouaci or
I ld1c.il V rn '."

For More Details Cuele (5) on Reply Card
7
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indus~rv

furnished, as the case may be
such person ... "

Section 73.1212(a) of the
mission's Rules, implementing
lion 317(a)(1) of the Act, pro
that the required announce
shall state, "(1) that such (co
cial) matter is sponsored, paid
or furnished, either in whole
part. and (2) by whom, or on WI
behalf such consideration was
plied ... "

The purpose of Section 317 o:
Act and Section 73.1212 of the
is to require that the audien
clearly informed that it is hear
viewing matter which has been
for when such is the case, and
the person paying for the bros
of the matter be clearly iden
Accordingly, a sponsorship id1

cation announcement must sta:
language understandable to a

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Competition opens for 1977 news photographer, station awards
Competition has opened for tho

1977 "Television News Photographer
of the Year .. and "Television News
Photogrnphy Station of the Year"
awur-ds . sponsored b , the Eastman
Kodak Company and the Nat ional
Pross Photogruphers Association
(NPP/\).

The Kodak/NPPA "Television
ews Photography Station of the

Year" award recognizes u local
broadcnsting station that provides
outstanding coverage of events sur­
rounding and affecting tho com­
munity it serves.

The "Television News Photogra­
pher of the Year" award honors the
individual press photographer
whose work exhibits both skill and
professionalism in a variety of news
story categories.

Winners in each category are
selected based on examples of their
work in any four of the following
categories: spot news. general
news. sports. feature. and mini­
documentary.

The television news competition is
open to all NPPA members as well

Sony to open U.S. video technology center
Sony Cor pnr a tion of America is

ostahlishing a U.S. video technology
center to provide systems t ech­
nology in the video field. and to deal
with tho technical development of
per iphor a l equipment.
The center. to be located in the

San Francisco Bay Aren. will serve

us a comprehensive technical base
for institutional video.

According to Sony. plans to open
the U.S. center resulted from the
continuing demand for institutional
video equipment and related pro­
ducts. This demand has increased
rapidly as the rango of video users
has expanded to include business.

Sponsorship identification subject of FCC action
The Federal Communications Com­

mission has issued a public notice to
remind licensees of their obligation
to insure that proper sponsorship
indentification announcements ac­
company all commercial matter. and
to set clown the requir-crncnts in this
area.

The FCC action is in response to
tho widespread licensee failure to
make appropriate sponsorship iden­
tification announcements. os re­
quired by Section 317(a)(1) of the
Communications Act of 1934. as
amended. and Section 73.1212 (a) of
the FCC's Rules, in identifying
commercial matter as such when
the commercial nature of a message
is not clear from its content.

This failure arose in connection
with a nationwide "teaser" cam­
paign conducted by a religious
organization. and in connection with
commercial messages paid for by

8

the federal and state government
entities and local public service
organizations. as well as trade
associations.

Licensees cautioned
The FCC said that "sponsorship

identification is o critical aspect of
broadcast operation and licensees
are cautioned that failure to adhere
to the requirements set forth herein
will subject them to the full range of
sanctions authorized by the Com­
munications Act."

Section 317(a)(I) of the 1934
Communications Act reads. in part:
..All matter broadcast by any radio
station for which any money, ser­
vice. or other valuable consider­
ation is directly or indirectly paid.
or promised to or charged or
accepted by, the station so broad­
casting, from any person. shall. at
the time the same is so broadcast.
be announced as paid for or

as individuals eligible for
ship.

Entries must have been broadcí
first bet ween January 1, 1977 a
December 31, 1977. Entries, suba
ted on either 16mm film or l,4-in
tape cassette, must be postmark
no later than January 31, 1978.

For more information, contar
Sheila Keyes. chairperson, Tel
vision News Photography Comps
lion. National Press Photograph!
Association. 1819 N. Grismer Al
nue. Apt. C. Burbank, CA 915~

industry. as well as broadc
educational and medical areas. 11

Taking into consideration the
ture trends of the market,
intends to turn the center in
major development and produ
video base for general instituti
uses and special professional
poses.
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" professional video
r, from Sony?

:t sounds too good to be true.
All that brilliant Trinitron

or. All that state-of-the-art
·1ytechnology. All that world­
ious Sony quality control.

1 And all in a screen size
asured diagonally) that will
cea sizable impression on
n a king-size audience.
Professionally speaking, th

i'nonitor is one of our bigaest
ievements.

It usesa brand new system
called Beam Scanning Velocity
Modulation, to give you crystal­
sharp picture clarity.

And it has the kind of con­
nectorsand controls a profes­
sional monitor ought to have.
Like provision for external sync.
Dual input. Automatic degaus­
sing button. And notch filter
switch.

With features like these, our
25"momtor should be a huge
uccess.

And that's what has us
worried.

For years, you see, we've
built our reputation on superb
small-screen monitors and
receivers.

Now, we've got a giant­
screenmonitor that's just as
superb.

Who knows where it will
end?

SONY®
'1977 Sony Corporation of America. 9 West 57th Street. New York. NY 10019
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Why you should continlil
Plumbicon® TV tubes I
The future for ENG grows brighter and more
exciting with each passing day. The same can be
said about the 213-inch Plumbicon, the TV camera
tube that made Electronic News Gathering
possible and practical at the same time.

Reflecting our continuing commitment to pro­
vide the broadcast community with state-of-the-art
Plumbicon tubes-( it was a Plumbicon tube that
revolutionized color TV broadcasting in 1964)-
we invested almost four million dollars in the devel­
opment of the 213-inch Plumbicon tube, most of it
before the first ENG cameras were even intro­
duced. Very early in the game, we felt that elec­
tronic journalism, with the support of modern tube
and camera technology could surely add a new
dimension to television broadcasting.

Even with that confidence. the phenomenal
acceptance of Plumbicon-equipped portable

cameras nearly overwhelmed us, as it did every­
one else. In just 18 months we have
supplied almost 4000 of these tubes
to U.S. broadcasters'

In a market of such magnitude, it was
not unexpected that other 213-inch cam­
era tubes would arrive on the scene,
sooner or later, with the usual "ours is
better than theirs" claims. We feel that
much conflicting and contradictory in­
formation has been given to the broad­
cast industry, regarding these new
tubes. In the final analysis, only you, the
broadcaster, can judge the system
performance of these tubes and com­
pare their performance in the camera
with the Plumbicon tube.

In the meantime, we offer some of our
own experience on the system perfor­
mance of the Plumbir:on tube compared
to the Saticon (Registered trademark
NHK/ Japanese Broadcasting Cor­
poration), one of these recently arrived
new products.

10

Sensl .11.Vl.IJ Sensitivity i_sthe er
parameter 1nENG.

the field, where you have no control over ligh
you need the Plumbicon tube's greater sensi
to maintain an acceptable signal-to-noise ra
your final edited news story. Even in those ne
impossible lighting situations, you are more;
sured of producing a useable picture with a 1

Plumbicon-equipped ENG camera than with
same camera equipped with the Saticon.

Resolutl .On Your final, eottedt
rs the criterion byv

you must evaluate ENG system performance
your pick-up tube should always be selected
that fact in mind.

Resolution specifications are a good exan
this principle. Plumbicon tube sensitivítvplvr
enough latitude for aperture correction with• 1

little loss in S/N ratio, to achieve the requirer
100% modulation depth at 5 MHz, but the re:
tion of most ENG systems is limited by the vi<
tape equipment used. From the systems perf 1

anee point of view, therefore, a pick-up tube
chosen solely for its resolution specificatioíl!
have no positive effect at all on picture qualit

Lag The Plumbicon tube has Jagcharac .I:
istics that are so favorable that it cal 1~:

used entirely without bias light. If your camel,::!!·
provides bias light, it simply improves the P!IP
con's lag characteristics. The Sat icon must l al
bias light or its pictures will be seriously deg i(I
In the middle of a news event, should a bias I ·
lamp burn out 1

www.americanradiohistory.com
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1111n •1n The Plumbicon exhibits no,
• or very little perceptible picture

(burn-in) especially in highlights. The
, on the other hand, has been observed to
noticeable characteristic of "hanging-up"
iht highlights and also tends to exhibit
r sticking after a camera has been focussed
sene for any length of time.

Storage The Plumbicon can, of course,
be stored for many months

without deterioration. But why store TV camera
tubes? Storage means money. Amperex service
to the broadcast industry is justly famous. Delivery
of replacement tubes anywhere in the USA within
24 hours is routine. In extreme emergency situa­
tions, we have shipped tubes clear across the
country in as little as eight hours.

We expect you to make your own comparisons
and we are sure your findings will agree with ours.
One of the things that may not be apparent from
your comparisons is the fact that Plumbicon TV
camera tubes continue to stay abreast of the needs
of the broadcast industry after more than ten
years of production which has put almost 150,000
Plumbicon tubes into broadcast stations around
the world.
When you specify Plumbicon tubes
in your ENG cameras, we deliver a lot
of experience.

For more information, contact:
Amperex Electronic Corporation,
Slatersville Division, Slatersville,
Rhode Island 02876.
Telephone: 401- 762-3800.

nperature Stability
1 .ehe Plumbicon's photoconductive layer is
nssed at temperatures in excess of 175ºF,
1 lumbicon tube can tolerate temperature

rions that may take the photoconductor to
fThe Plumbicon tube tolerates 160° Fam­
. ithout damage of any kind. The Saticon,

t• :;r, will experience partial or complete layer
ction at these temperature levels after a few
sit is totally conceivable that your ENG
;1will experience temperatures which will

,. -he Saticon tube in your camera to
ch a critical life condition.

_ Based upon actual operating experience
':, with the Plumbicon, rather than on sta-
9f accelerated life testing, you can expect
o 5 years of service, depending upon

:=ingpractice.

TOMORROW'S THINKING IN TODAY'S PRODUCTS

11.strati·on The r1umbicon
tube incorporates a

1n gun assembly for controlled geometry
iistration. Our final testing includes a com­
sd registration check which matches each
oerforrnance with a data base which in­
readings on previously tested tubes. Should
e fail to match up to this data base, it is
j, This is added insurance that your camera
ntain precise registration even after you
.your original Plumbicon tubes Needless
{OU do not have to replace the Plumbicon
1 "sets."

A1nper
A N<>Rlll A".HRI< ·\N l'ltltlP" < ll\1f'\~'r

For More Details Circle (8) on Reply Card

1' mber, 1977
11

www.americanradiohistory.com

www.americanradiohistory.com


news
• • • ••••••• •• •••••••••••
continued from page 8

jority of t ho nudience that the
station has received consideration
for the matter broadcast and from
whom that considcrutíon was re­
ceived.

Public confused
The Iu ilurc of rna nv licensees to

identify properly the paid promo­
t ional unnounr.ornnnts of Iodornl and
st ate govnrnment entities or quasi­
government <llld loud puhlir: service
org auiznt ions is nlso confusing to
tho public because licensees often
hromlcast such announr.orncnts free
of clrnrge. This failure frnquently
results when the entity or organ­
ization pu rr.h ns iru; time uses the
same. or n similar. announcement
that it uses for broadcasts in free
time. These announccrnonts gener­
ally refer to the entity or organiza­
tion by name! only. with no indica­
tion the message was paid for as
opposed to broadcast free by the
station as a public service. The FCC
stressed that the sponsorship identi­
fication rules pertain to these an­
nounc:ements just as they pe rt a in to
any other matter the station is paid
to broadcast.

Confusion also can arise in con­
nection with trade association com­
mercial announcements which pro­
mote member goods and services.
These announcements sometimes
suggest that use of member goods or
services is consistent with the
public interest and thus may be
perceived as public service an­
nouncements if not properly identi­
fied. All such announcements must
clearly state the name of the
sponsor and indicate. in the manner
set forth above. that time for the
message was paid for.

Maximum TV power
restrictions revised

Restrictions on the maximum ef­
fective power permitted to be r adi­
ated above the horizontal plane by a
television broadcast station have
been revised by the FCC.

The change accommodates the
r ad ia t io n characteristics of high­
gain television antennas that use
beam tilt to control and shape the
vertical radiation pattern. It was
requested by the broadcast equip­
ment section of the industrial elec­
tronics division. Electronic Indus­
tries Association [EIAJ.

[Electricol beom tilt is the shapin
of the radiation pattern in th
vertical plane of a transmittin1,
antenna by electrical means so the
maximum radiation occurs at a'
angle below the horizontal planr:
Mechanical beam tilt is the inte1ti
tional installation of a transmittin~
antenna so that its axis is ne
vertical. in order to change th
normal angle of maximum radiatío;
in the vertical plane.]

The FCC explained that vertícr
radiation pattern control accorr¡
plished by beam tilt was achieve¡
through either electrical or mechar;
ical means or a combination of botll

The Commission noted that e
controlling the angle of radiation ¡1,

this manner. a station's servia
area may be optimized wíthoi
causing harmful interference t
other sta lions.

Current rules require that th
maximum effective power radiate
in any direction above the horizm
tal plane be as low as the state 1

the art permits and not exceed tJ;,
effective power radiated in a hot
zontal direction in the same vertici
plane.

The Commission said this requírd
ment. written before high-gain 81

continued on page

a . . .•••••
Telex/Magnecord broadcast cart machines run
cool and steady. So cool no ventilation is re­
quired, so steady not even voltage or frequency
fluctuations will alter their speed. Thanks to
our de servo flutter-filter drive.
The MC series offers broadcasters a host of
options, including field convertability from
mono to stereo or play to record and, of course,
end of message,secondary/tertiary cue tones.
Designed for type A or B carts, the MC series
meets all NAB specifications, offers full im­
munity to EMI and RFI, is remote controllable
and automation compatible with CMOS digital
logic. Audio muting, air damped low voltage

12

Of(.0RO GAIN

. .• • • ••
de solenoid and fast forward are standard
tures on every MC unit.
Four broadcast cart machines to choose fr
in the Telex/Magnecord MC series. Runni
cool and steady. With a pleasant surprise
they're affordable.
For detailed information please write:

PRODUCTSOF SOUND RESEARCH

e o M M u N I e A T I u N :>, IN L.;.

9600 ALDRICH AVE. SO.• MINNEAPOLIS, MINN. 55420 U.
.Europe: 22 rue da la Legion-d'honneur. 93200 St. Denis, Fra

Canada:Telak Electronics. Ltd..Scarborough, Ontario

For More Details Circle (9) on Reply Card
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micro-Q®
A memory lighting control system

complete with 2 scene preset capability.

'rnber, 1977
For More Details Circle (10) on Reply Card
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news
• • • •• ••• • • • •••• •••••••
continued from page 12

tennas with beam tilt were de­
veloped. was intended to assure
that a station did not radiate
excessive power above the horizon­
tal.

The EIA pointed out that antenna
beam tilt could cause the power
radiated at some angle above the
horizontal to exceed the horizontal
power radiated and thus be in
violation of the rules. although
power in any direction above the

horizontal would be below the
maximum power radiated by the
main lobe that was tilted downward
to achieve better service area
coverage.

The new rule provides for these
radiation characteristics by speci­
fying that effective radiated power
above the horizontal plane be as
low as the state of the art permits,
and in the same rertical plane may
not exceed the maximum effective
radiated power in the main lobe
that can be either horizontal or
below the horizontal. if beam tilt is
used.

performance-proven towers by
Stainless ...

Stainless has a
proven record
for building tow­
ers that with­
stand all types
of weather and
stresses-relicblv'
• For N, micro­
wave. AM/ FM radar
orwhateverthe requirement.
towersare our only business
and we've been building
them for a long time-suc­
cessfullvl • We build world­
wide forcommercial. military
and government customers.
putting the same quality in
every structure. whether a
200 ft. radio tower.a 2000 ft.
N tower or an 8-towerarray.
•Using the latestcomputer­
ized engineering and auto­
mated fabrication helps us
keep quality high, costs low
and jobs on schedule.
• Choose Stainless-for
proven perforrnoncel

~ ~tai1tless, inc.
C0177

North Wales. Po. 19454 USA• Phone 215/699-4871 •TWX: 510-661-8097

14
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Program determines
1

interference to satedlltes:
A computer program designed J·

inform a system designer of t ¡
degree to which a proposed terr/~
trial communications system mi¡1
interfere with existing satellite s•
terns has been developed by i
Office of Telecommunications (OT!

Eldon Haakinson and David Ski
ner. engineers at OT's Institute I
Telecommunication Sciences, ó
vised the program, called ORB1

CHECK. 1

Program ORBITCHECK is a !'

sponse to domestic and internatíor,
regulations limiting the power a,1
antenna beam pointing of terrestr
system transmitters towards t
geostationary orbit. Output for Pi
gram ORBITCHECK consists of e
tailed summaries of how close
planned system's antenna bet
points toward the geostationa
orbit for various atmospheric 1
fraction conditions. In addition, t
program's output shows whether t
planned system is in complian
with regulations: ORBITCHECK
therefore of potential value
spectrum managers.

A report entitled "Power a •
Beam Pointing Restrictions for Gr
stationary Orbit Avoidance: P1'
gram ORBITCHECK User's Manut
describes the program, its límí
tions. and its use. The report [I
Report 77-119) is available from 1
National Technical Information S1•
vice. 5285 Port Royal Road. Sprh
field. VA 22161. The cost is se:

Ground terminal semíne
scheduled for Kansas Ci

A three-day seminar on sate)
earth terminal technology is sch
uled for Kansas City, Missouri fr
January 16-18, 1978.

The seminar, conducted by Hug;d
Aircraft Company's microwave cr"
munications products, is one o:
series on ground stations used
CATV system operators to rec! 1

satellite-transmitted television J I
grams. It will be held at the Holiil
Inn, Kansas City International J •
port.

Technical management persor•
from both broadcast stations '
CATV systems will be briefed on
theory and practice entailed in
use of satellite receiving termina

The seminars are tuition-h, '01
registrations are accepted 01
first-come/first-served basis.
further information, contact R~..
trar, Hughes Microwave Comrn1•
cations, Products, Building 237. I j
Box 2999, Torrance, CA 90509. 11

·
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HERE'S
LOOKING AT YOUI

A toast: Thanks for making Canon the fastest-growing, most popular
e of television optics in the industry. We look forward to serving you again in 1978.

The best of the holiday season to you from Canon.

Canon U.S.A., Inc.

For More Details Circle ( 12) on Reply taro
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A
Classic
is Born

12 Input, A, B, C, Independ­
ent Preview and Program Bus
Downstream Matte Keyer
Chromakeyer
10Wipes, Soft and Edge Wipe
Pattern Mod ulator

3752 Background Generators
Panic Fade to Black
Remote Control Package
PAL Version Avai Iable

Chromatic
Production
Switcher

SHINTAON

• A,----' ..•. ..~~·"·,.-, - .

!.•...•.•.

•

•

SHINTADN 617·491·8700Ca~bridge.Ma 02142 US A

World Wide Telex 921497

For More Details Circle (13) on Reply Card

IMERO FIORENTINO ASSOCIATES
Consuuems to the Performing Arts

announce their 7th regional

Television
Lighting & Staging
Seminar IWorkshop
Authoritative and practical instruction is provided by television's most
experienced production specialists. Lectures and demonstrations cover
the spectrum of lighting and staging techniques for improving picture
quality in both broadcast and non-broadcast television operations.

DATE January 23 thru 25, 1978

LOCATION Loyola University, Los Angeles, California

c o s-r $425. includes get-together cocktail/dinner and lunches.

FOR MORE INFORMATION Please call (212) 787-3050, or write
Education Division, Imero Fiorentino Associates, Inc., 1OWest 66th
Street, New York, N.Y. 10023

For More Details Circle (14) on Reply Caro
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news
brie#s
••••••••••••••••••••••
Videodisc study group formed

About 30 people attended th
organizational meeting of SMPTE
videodisc study group, according t¡
VideoNews. Representatives fro'
RCA. MCA. Thomson-CSF, sever.
government agencies. broadcastas
and software producers agreed Ii
the need for SMPTE to look in~
videodisc technology. ;

The group is looking into tl
possibility of SMPTE acting i
arbiter in videodisc standardizati
procedures (as it has been in tl
1-inch helical standards discu.
sions). A major report is due .
April 1978.

New digital effects device
used for World Series

For the first time, a digital effec ·
device featuring up to four tirm
picture expansion was used Live e
the air during ABC Sports' Wor;1
Series broadcast. The new devíe
by Micro Consultants, is the Quant
OPE 5000 (OPE standing for Digit
Production Effects).

Features include variable redu 1
lion or compression from full fran
down to the size of a postage stam 00
variable picture positioning. píctui \¡h
freeze. and automatic noise redu' 11

!Iii
~

lion.

Ampex updates helical recorders
Ampex Corporation plans to U:

da te VPR-1 helical recorders E

ready delivered and on order
meet the Type "C" format current 1being developed by a committee ,01
the Society of Motion Picture ªl ;i\0
Television Engineers (SMPTE). ~C

I

!!I

Station totals released
The FCC has announced

following totals for broadcast
lions on the air as of September 3
1977: AM radio, 4,508; FM radl ~~l
2.973; FM educational, 913; U} lri
television (commercial). 211; VI\ !
television (commercial). 514; lJll It
television (educational). 158; 1~(I)
television (educational). 101. ~

!II(
~ro

NRB convention scheduled
The 35th annual convention of

National Religious Broadcasters ..
scheduled for January 22-25, 197~:~~/
the Washington Hilton Hotel ~w'llio¡
Washington, D.C. Speakers inclU
Abe C. Van Der Puy, NRB P
dent; Malcolm Muggeridge. Bri1

author and television person
and author Marabel Morgan.

continued on pag'
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Exclusive from~a ..~

NEC's all-new
MNC-71/CP

The reliable ENG camera!

Remember, you can't go" live" with
a dead ENGcamera! So, make the most
of your ENG dollar with the MNC-71/CP,
the reliable ENG camera with reliable
CP backup!

~e111~~~
. ~

Cinema Products Corporation
·-ounces the introduction of a

Hynew ENG camera of such high
'lity and reliability that we are proud
ut our name and logo on it.

Manufactured by NEC-the second
st broadcast equipment manufacturer in
orld-the MNC-71/CPrepresents a major
'nological breakthrough in the use of
need integrated circuitry techniques.
NEC is the only manufacturer of ENG

ras to use large scale integrated (LSI)
11its,dramatically reducing the number of
idual circuit components in the camera.
result, the MNC-71/CPts significantly
- stable in performánce, as well as 7 to 14
(!) niore reliable in círcuít operation.
.With the introduction of this remarkable

ENG camera, Cinema Products and
provide the perfect combination for the
ronic side of a balanced TV-news
tion.

a Products Is the
Ive distributor of the
/CP throughout

America. For further
'ation, please write to:

Cinema Products' commitment to the
television news gathering industry remains
the same as it has been with the CP-16,widely
recognized as the finest newsfilm camera in
the world. We will provide the MNC-71/CPwith
the same reliable backup: liberal warranty
terms, an extensive dealer organization,
centrally-located warehouses fully stocked
with modular replacement components, and
full factory support. And since NEC directly
manufactures a// circuit components for the
camera, you are guaranteed a full supply of
replacement parts for the life of the camera.

As our track record with the CP-16
shows, no one understands better than we do
how vital it is for the TV-news cameraman to
have a reliable camera to work with.

Technology In TheService Of Creativnv
2037 Granville Avenue. Los Angeles. Californio 90025
Telephone:(213)478~0711• Telex:69-1339• Coble: Clnedevco
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Just introduced! Turntables, reel to
reel recorders, portable and fixed
cassette R/P units, power amps,

parametric equalizers, tuners
and speakers.

The RS1500 reel to reel recorder that
outperforms any1h1ngrn its class A new

turntable SL-1500 MK2 designed spec.ncauv
for the broadcaster A new portable cassette
unu tha: gives trie best portable reel to reel

units a run for trien money Power arnphtrers.
parametric equahzers and a series of studio
monitor speakers that wrll astound you wrth

theu amazingly faithful reproduction
Panasonrc pulled out all stops on their

research and development program for this
series Undoubtably. with the performance.
quality and reasonable prices exrubuec by

this audio gear the "Iechnu.s" name will be a
major consrder auon rn your future

purchasing decisions.
Whatever your needs. RAMKO RESEARCH
offers a full lrne of the highest quality audio

equipment available Iurntables. Tape
Cartridge mactunes. a wide varrety of

drstnounon. rruc. line. power and turntable
orearnos Cassette record/play unrts & reel
to reel recorders And of course the most

-idvanced broadcast consoles m the incustry
If it's for the studro we have 11

Write or call collect today for our newest
catalog and further mtorrnanon on the all new
Technrcs "Professional senes" audio equip­

merit You'll be dollars and performance ahead

RAMKO RESEARCH
11355 "A" Folsom Blvd.

Rancho Cordova, Calif. 95670
(916) 635-3600

For More Details Circle (15) on Reply Card

When an installation such as this microwave station in Greenland is accessible for only a
few months a year you need a dependable, remote power source. Inside the protective
shelter TE LAN thermoelectric generators are the sole source of power. For more infor­
mation about TELAN please call or write to us today.

~~TELEDYNE ENERGYSYSTEMS
11O w. Tlmonlum Rd., Timonfum, Md. 21093
Phone: 301-252-8220 Telex: 8-7780 Cable: TELISES

For More Details Circle (16) on Reply Card
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Log entries

January
5-8-Electronics Industries Assoclation/Conau1
er Electronics Group 1978 Winter Consu
Electronics Show. Las Vegas Convention Centi
Hilton Hotel, Las Vegas. t
10-Annual legislative reception of the Tennea:
Association of Broadcasters. Nashville.
16-18-Satellite earth terminal technology
nar, conducted by Hughes Aircraft Com
Holiday Inn, Kansas City International Al
Kansas City, Missouri.
16-20-National Association of
joint board meeting. Cerromar
Rico.
16-30-National Association of Farm Broa
casters' agricultural seminar at sea. Abo1
Queen Elizabeth II sailing from East Coast to L
Angeles.
19-20-First US/Southeast Asia Telecommunk
tions Seminars Program and Exhibit. Hy.
Singapore Hotel, Singapore.
23-25-lmero Fiorentino Associates' seventh
gional Television Lighting and Staging SemlJll
Workshop. Loyola Marymount University, L
Angeles.
22-25-National Religious Broadcasters' 3!
annual convention. Washington Hilton Hot
Washington, D.C.
29-Feb 1-Association of Independent Ta
vision Stations' fifth annual convention. Vacatl.
Village, San Diego.

March
4-8-National Association of Television Prog1
Executives' conference. Bonaventure Hotel, L
Angeles.
13-16-Electronics Industries Association's
al spring conference. Washington, D.C.
17-19-National convention of lntercollegl
Broadcasting Systems. Biltmore Hotel, NI
York.

April
5-8-Annual convention of The National Hon
Broadcasting Society, Alpha Epsilon Rho. All,
Hotel, Las Vegas.
9-12-National Association of Broadcaster':
nual convention. Las Vegas.
23-Florida Association of Broadcasters'
meeting. Rietz Union, Univ. of Florida
Gainesville. Twentieth annual Broadcasting
sponsored by the FAB and UF's Coll
Journalism and Communications, will be
following day.

May
19-20-Spring meeting of Public Radio I
America. Hilton Plaza Inn, Kansas City, Ml
Host: KCUR, Kansas City.
21-24-Southern Educational Communl·
Assoclation"s 10th annual conference. O
Hotel, Nashville. Host: WDCN-TV, Nashvll
24-27-National Association of Broa•
radio programming college. Hyatt Regency
Chicago.
25-27-Music '78 convention. Pick-Cong
tel, Chicago.

BROADCAST ENGINE
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The small machine for
ig stations.The big machine
for small stations. AVR-2.

11us what it has to do. There's an Ampex
-2 for every videotape assignment in

ur station.
If you already have a complete pro­
ction/ editing setup, you probably don't
ed a lot of accessories for your AVR-2.
der it with basic manual controls, and

·1 ready to go to work.
You might want Super High Band Pilot.
ornes with optional switch selection to
ent the standard High Band Color

cuits, and it adds valuable depth to your
alti-generation production work.
I If you're just now growing into more
anced production work, then you're
ing to want the EC-2 Edit Controller.

This complete, sophisticated stand-up time
code editing accessory can put you in
command of as many as seven additional
(similarly equipped) machines working in
any combination of master/slave for pro­
duction or multiple dubbing service.

Modular construction means an easy fit
for your AVR-2, no matter where you want
to use it-at a remote location, in your
tape room, or out in the mobile van.

AVR-2 is the quad recorder that grows.
Every accessory for this machine is avail­
able upon initial purchase or at any time in
the future when you're ready. Tell us what
it has to do, and we'll recommend the
model that suits your needs.

AMPEX

pex Corporation, Audio Video Systems Division. 40 I Broadway. Redwood City. California 94063. 41VJ67-2011.
For More Details Circle (92) on Reply Card
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Hannay makes super reels to handle broadcast
and power cable for the bowl games. the Olympics
and all of your special remote broadcast events.
Choose standard designs or we'll custom build
the reels you need
Write for descriptive literature

CLIFFORD B.

SENO FOR
YOURFREE
CATALOG

For More Details Circle (19) on Reply Card

STOP GROUND-LOOP HUM!

VIDEO HUM STOP
COIL ... HSC 1
\1.1111 ELIMINATE HUM and
other INTERFERENCE rn
1/1rleo Lines caused by du­
'r>rences 111Ground Potential

• Fo1 Corot and Black and White
• FLAT-DC 10 6 5 MHz
• No Low-Free or Hi-Freq Roll-off
• No Duterenuat Phase Distoruon
• No Dlfferent1al Gain Orstoruon
• Mo Envelope Delay
• Passive Oevice - Failure Free-Low Price
• Sma11 Compact Package 4" x 4" '2-t 14"

NEW!

ELIMINATES HUM
AND INTERFERENCE:

IN STUDIO

$140
F.O.B.
N.Y.• Br-tv.er-n 8ulld1nqs

• On tono runs in Buucmqs
• fktv.(•(>n Stuido dnd Transnutter
• Or 111rrJn,1nq TPICO cucuus
• On Outcome Tr-ico circuits

IN FIELD
• BH 1. RpmotP Truck and terco
• R<•l1. Rpn .ot-, l ruck and Microwave
• For tnter tr uc+ Ho0kup
• ror VTR Un11s
• rc11 Mnn1tor1nq Lines

-- •...- ---- .•..•.
"---- ----­-- - ----

AUDIO-VIDEOENGINEERINGCOMPANY
65 Nancy Blvd .• Merrick, N.Y. 11566

Tel.· t516)546-4239
Available on

10 day lree trial

For More Delails Circle (20) on Reply Card
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people
in tite news
••••••••••••••••••••••••••••••• •t,

Radio/Television
Terrell Metheny is the new president and gene
manager of radio stations WRIT and WBCS, Milw
kee. Methany will oversee the switch of WRIT fromn
all-news format to country and western. Metheny \I

vice president-general manager of radio statict
KJET/KWIC. Beaumont. Texas. 1

The Anti-Defamation League of B'nai B'rith has p(
sented its first Distinguished Public Service Award1
John W. Kluge, president and chairman of the bo
of Metromedia. Inc .. and to H. Peter Kriendler, pn
dent of the "21" Club. Burton M. Joseph, natío
chairman of the League, said the award \\
established "to honor eminent leaders of our time
outstanding humanitarian achievement of lasti
benefit to the community and nation."

KLUGE KUNTZ

Jack Miller is the new president of the Colora
Broadcasters Association. Miller. general manager
KCOL-AM/FM in Fort Collins, succeeds Carl Andt•
son, president of KREX-AM/FM/TV in Grand lunctk 1

Steven Russell Messer is now the chief engineer
radio station WHFB-AM in Benton Harbor. Michig1
Messer formerly was chief engineer of WAMM-AM
Flint. Michigan.

Manufacturers/Distributors
Kenneth J. Rice has been appointed an RCAbroadc
equipment sales representative in the southern U
Rice is responsible for marketing RCA's line of ra
and television studio and transmitting systems
eastern Texas. Louisiana and Arkansas.

In further action at RCA, Julius Koppelman, Peter
Peterson and Roy H. Pollack were elected to the bo1
of directors. The board also accepted the resignal I
of Howard R. Hawkins, an RCA executive vice pn
dent and a director. who is retiring after 31 years·
service.

Gary L. Kuntz has joined Cohu, Inc., as sales engin
for the northern California sales region. Kuntz v
national sales manager for government accounts \I

Telemation, Inc.

As advertising administrative manager for S
Brothers, Inc., Ruth Deike will be responsible
development, implementation and budgetary contro
advertising space programs. Deike has been with
firm since August 1975, as an advertising expedite

BROADCAST ENGINEER
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11 OUT 4 HI 1131erllOUT IHI
8IOUT 4 LO 1141 +20V2IOUT 1 LO
9IOUT 5 HI 1151 -1.0V31OUT 2 HI
101OUT 5 LO 1161 IN HI4/0UT 2 LO
11IOUT 6 HI 1171 IN LO5IOUTJHI
121our 6 LO 1181GROUND6IOUT 3 LO

ADM's UNIQUE DA16/CH20
AUDIO DISTRIBUTION SYSTEM

The ADM® DA16 incorporates an ad­
vanced-design approach, with superb
specifications. It is the ultimate in audio
distribution amplifiers. Each amplifier is
a one in, six output plug-in card with
+24DBM input and output capability.
The input is transformer coupled, and

each of the six outputs is individually
transformer isolated. Amplifiers have in­
dividual front panel gain adjustments.

Noise level is ultra low, and distortion is
less than .1% at +24DBM.

Up to six DA16 amplifiers can be
housed in the Audio Designs®CH20 rack
frame, which includes a redundant
power supply with automatic change­
over. Built to exacting quality standards,
DA16 amplifiers offer exceptionally high
reliability. For complete information
write or call for specification sheet.

A COMPLETE LINE OF HIGHEST QUALITY
CONSOLES AND COMPONENTS

mber, 1977

AUDIO DESIGNSAND MANUFACTURING. INC.
16005 Sturgeon, Roseville, Michigan 48066

Phone: (313) 778-8400. Cable: AUDEX TLX-23-1114

DISTRIBUTEDOUTSIDEU.S.A.
BYAMPEX INTERNATIONALOPERATIONS,INC.

23
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people
in tite news
•• • •••• • • • • • • • • • • • • • • • • • • • • • • • • • • •
continued from page 22

Also at Shure Brothers, Inc.. Lee Habich will be
responsible for planning, development and imple­
mentation of all sales promotional activities as the
new sales promotion manager. Habich comes to the
company from Beltone Electronics Corporation.

Richard Betts has been appointed general manager of
the imaging devices division of EEV, Inc. Betts
formerly was general manager of the English Electric
Valve North America Limited Buffalo facility.

William A. Buckman has been named vice president of
manufacturing operations for Dytek Industries, Inc.
Buckman previously served as manager of manu­
facturing operation for Computer Image Corporation.

Andrew Szegda has been appointed vice president
and general manager of Cerro Communication Prod­
ucts. Before joining the firm, he was a general
manager at Automatic Radio Manufacturing Co.

Herman Schkolníck was appointed vice president­
sales of broadcast television products, a new position
at lkegami Electronics [USA) Inc. Schkolnick came to
Ikegami from Philips Broadcast Equipment Corpora­
tion, where he spent seven years as manager of
professional color products.

Stig Edgren joins the staff of !mero Fiorent
Associates Inc., production consultants to the ¡:
forming arts. Edgren has experience in lighting 1'
stage design, having worked with such performers.
Lou Rawls, Dionne Warwick, Ben Vereen, Iss
Hayes, Tony Bennet and Lena Horne.

Elected to the newly created post of vice presidJ;
administration, at the 3M Company is Donald l.
Selleck. Selleck joined the company in 1941 as a c1'
accountant, becoming controller in 1962 and v:·
president and controller in 1972.

BUCKMAN SZEGDA

Edward W. Watts has rejoined Cetec Corporatíon i
corporate vice president, a title he last held from 1
to 1971. Watts was also president of Instrum
Specialists Inc., until the firm was acquired by Flt
Manufacturing Co. Watts then joined Fluke as west1
regional manager.

Audio Designs and Manufacturing, Inc., has appoint
Larry W. Mandziuk director of engineering. Mandzf
has been employed by Audio Designs as a
project engineer since November 1975.

Comiftg through •••
with cleaner pictures,
words and songs•.
Beldenwire and cable is built to moveplc~s.
words and songs reliably, year In,year out.High
quality audio cables, camera cables, coax, trlax
control cables and power cords .••It's all available
through your local Belden distributor.Much of H's
available in UNREEL~the wire package that
dramatically slashes installation time.Let Belden
come through for you.Contact Belden Corpora
ElectronicDivision,P.O.Box 1327,Richmond,IN
47374;317"966-6661.

BELDEN~
8-12-7 r¡;i1977 BeldenCorporation TV and Radio courtesy Zenith Radio Corp.

Coming through ..•
with new ideas for moving electrical ene,

24
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\JNITED STATES DISTRIBUTION, SERVICE AND SALES

NAGRA MAGNETIC RECORDERS, INC.
19West 44th Street, Room 715 •New York, NY 10036 • (212) 661-8066

WeatCoalll Salas, Service & Technical Center - RYDER MAGNETIC SALES CORP., 1147N.Vinesi.. Hollywood. CA90038·(213)489-6391

I/ember, 1977 25
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"Our present goal is to mak11
these pictures as good as
35mm feature film stock,
and we believe we have

demonstrated this with our '
Studio City installation."

Joe Roizen (right), BE's video editor, and Ron Merrell (center),
director, talk with Joe Flaherty at the SMPTE conference in Los
(Photo by Donna Foster Roizen.)

news
#eature
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Has CBS launched
another
revolution?
By Joe Roizen
Video Editor, Broadcast Engineering,
and President, Telegen

Joe Flaherty, vice president
of engineering for CBS,
talks with BE about applying
the film technique to TV
videotape productions.

26

It wasn't long ago that CBS
collected an Emmy for its innovative
role in starting and spreading ENG.
Joe Flaherty, vice president of
engineering for CBS, rightfuJJy ac­
cepted the gold statuette, since he
had been instrumental in leading his
network [and subsequently others]
into that form of news coverage.
This year Flaherty has launched

another drive to proselytize TV
program producers into yet another
unique method of production, which
he caJJs "film style" electronic
image generation. This method is
attracting a lot of attention from the
large studios as well as smaller
production houses, and may alter
the way in which many future TV
shows are shot, packaged, and
distributed. To learn more about
this new technique employed by

CBS, BE arranged for a prival
interview with Flaherty, and also

:f

tour of the Studio City facility set ii
as a working model of a "film style
TV studio. First the interview.

BE: Why a new approach to
program production when it see;
that aJJ the hardware has finali
been perfected for the old way?

continued on page
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CBS revolution
continued from page 26

Flaherty: We want to maintain the
creative flexibility of the film system
which has dominated prime-time TV
for the last 25 years; however, we
want to replace the medium (film)
itself with videotape because of all
its inherent advantages.

BE: Is the system we saw in
operation at Studio City the ultimate
package for film-style electronic TV
production?

Flaherty: No, this is a first step
toward our eventual goal. We
started with a multi-camera system,
but we think we will eventually go
to single-camera shooting to make it
even more like the film style we are
emulating.

BE: Do you consider this a signifi­
cant change in program production
methods for CBS?

Flaherty: Yes, and not just for CBS.
This new technique of TV program
origination is as important to the
production of entertainment pro-

"We see the future single­
camera arrangement for
"film style" electronic

production as an improvement
over what we are

showing right now."

grams in Hollywood as the f
demonstrations of ENG in Was
ton, D.C. ('71) were to the televi
broadcasters who saw it then. (
interest was to equalize 16mm n1
film with portable ENG equipme
and we have succeeded. Our p:··
ent goal is to make these pictures
good as 35mm feature film sto
and we believe we have de
strated this with our Studio C
installation.

BE: The pictures look good,
about the sound?

Flaherty: The new one-inch h
VTRs that we are using have b .
sound than the 35mm film, a'
there are three full-quality a
tracks available. We will give t
viewing public better images a
better sound with this new systen

BE: Do you expect the other n
works to adopt the CBS methods J
future production?

Flaherty: Actually the networks
today make little of their º'
entertainment programming; most
it is acquired from independent pl
ducers. We have built a moc

continued on page

STOP
TAPE DELAY ENDS HERE

The Time Tunnel drqrtal audio delay system rs here A professional broadcast quality six second audio delay that rs v1
maintenance free
The Time Tunnel utilizes a d.qrtal memory system to provide consistent high quality audio reproduction month after mo
year after year Unlike tape delay systems. the Time Tunnel nas no moving parts to wear, no preventative maintenan
necessary and the performance does not degrade with time
The Time Tunnel is offered m two models, TDG-1 with a 15Khz bandwidth and the TDG-2 with a 7.5Khz bandwidth
models have a frequency response flat wrthrn ' 25db and a total harmonic distortion of less than .5°o.
The Time Tunnel also offers a wide dynamic operating range of greater than 66db with a clip-level oft 12db and a sy1
signal to noise ratio of greater than - 80db.

28

THE TIME TUNNEL

"The Innovator. "
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End your broadcast delay problems f,
Call or write:
COMEXSYSTEMSINC.
Executive Drive
Hudson, NH03051
603-889-8564
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ow...
Full Two
ser Warranty

A complete line of terminating loads:
5 to 150 watt dry loads, 100 watt to 1O kilowatt liquid filled
load, 10 to 250 kilowatt water cooled heat exchanger type.

Accurate and portable insertion wattmeters measure
forward and reflected radio frequency powers. Large scale,
easily read meter movement with plug-in power detectors
and quick match RF connectors.

Equipment is tested and serviced to exact specifications.
Now it's covered with two-year warranty.
Terms of warranty available upon request.

SOLA BASIC S 8

DIELECTRIC Route 121, Raymond, Maine

Basic Divisions: Anchor Electric • Bishop Electric • Dielectric Communications • Dowzer Electric • Guth Lighting • Hevi-Duty Electric •
Lindberg• Nelson Electric• Sierra Electric • Sola Electric • Tempress Microelectronics· Warren G-V Communications
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www.americanradiohistory.com

www.americanradiohistory.com


BelarAMM2
Modulation
Monitor

""'~~~'.~~~~-1~
Immediate Shi¡nnenl:

No'v In St:ock
We lta ve fo1111d t h e Be/ar
Mod11/a1io11-011/r AM M2 one
of the 1110s1[ull» dependable
nionit ors on t lie tn ark e t ...
Delivers all tlie FCC requires.
You save 837 off the list price
of 8850 11'11e11 vour pavment is
sent with the order. Satisiac­
t ion is Unconditionall v Guar­
anteed. Price expires 12-31-77
and includes UPS.

Cart Prices
Length Fidelipac Audiopak Mastercart Ariitocarl

Empty· s 1.39 s 1.70 s 1.39 SJ.00
20 Sec 1.60 2.20 2. 15 3.05
40 Sec 1.70 2.30 2.20 s.io
70 Sec 1.75 2.35 2.25 3. 15
100 Sc 1.80 2.40 2.30 3.20
140 Sc 1.90 2.45 2.35 3.25
2.5 Mn 2.00 2.50 2.37 3.25
3.5 Mn 2.10 2.60 2.47 3.30
4.5 Mn 2.25 2.70 2.55 3.35
5.5 Mn 2.35 2.80 2.66 3.40
7.5 Mn 2.50 3.00 2.81 3.50
10.5 M 2.90 3.27 3.05 No

T-A Styli Package
Stanton 05 t 07AL 161for S39
Shure N447 or C 161for.S42
Shure SS35C: ... 6/S40 ..... t2/S78

Prices are cash w/order & expire 1·1·78

One of the best dealer records in
broadcasting for savings & satisfaction.
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CBS revolution
continued from page 28

set-up to show others how it works
and how to establish the system.
We expect that the operation and
economic advantages inherent in
this system will attract other pro­
ducers to follow suit.

BE: Is the system mode up of
standard pieces of hardware and
how much of on investment is it?

Flaherty: We have spent a year
putting together mostly standard
pieces. although we did have to
engineer a few items which were
not available from manufacturers.
The overall investment is much less

than in a typical TV studio becaui,
there is less hardware (no contr
room, no production switcher, ri
fixed lighting, etc.) and fewer pe1'
ple needed, reducing both capítr
cost and operation expenses.
Our analysis shows a substantí,

saving per episode in a typío
sitcom series. We took a few of ou
normally filmed programs like T.
Betty White Show and shifted 11
tape with equal or better results (
considerable savings in time an
money. We see the future sing!
camera arrangement for "fili"'
style" electronic production as a.
improvement over what we ar ,
showing right now.

The Studio City TV Center

From the outside they look like
typical film stages, domed barns
dusted in a group with some
outdoor sets and prop storage on
the streets between them. Enter one
and it still resembles a film set with
the lights attached to the scenery or
hung from the rafters. No lighting
grid, no glass-windowed control
room, no blue cyclorama stretching
to the ceiling. Instead, a permanent­
looking set whose only break with
film tradition is the presence of four
studio TV cameras with their tri­
axial cables snaking out of a side
door. But it also differs from normal
television in that the lighting is set
up by a cinematographer and the
camera lenses are set at an aper­
ture and left there. No further
adjustments are made except for
minor trim on master gain controls.
The director and crew work on

the stage just as though they were
shooting a film. At the edge of the
floor, in e fr on t of the audience
section, a rolling cart carries four
black and white monitors so the
director can look at what the
individual camera shots are.
The camera outputs aren't

switched; everything each camera
picks up during the scene is re­
corded on a separate one-inch
helical VTR connected to it. The
electronic recording and program
rough cutting is done in a mobile
unit which looks like a modified
house trailer.
This unit is parked next to the

sound stage and can be moved to
another one when necessary.
The van contains five one-inch

recorders, appropriate terminal and
monitoring equipment, and a small
control room with a VTR syn­
chronizer that keeps the helical

machines in frame lock at all time¡'
A small switcher/fader panel corp··
pletes this rudimentary set up. ·

Adding up the benefits ;
Flaherty explained some of th • '

benefits while the tour group wa • \
on the shooting stage. First, the se '1
stays on the stage because it'•t ~
cheaper and the studio isn't specialeI
The tri-axial camera cables elimi ¡
nate ''fire hose" problems wit!
earlier color cameras. The cinema· ,
tographer calls the shot on lightín f1
and f/stops, and there are n 1 ~

changes. I
In fact, the staff feels as if the ·~

are working on film and that' 1·1
where their creative skills are a n
their best. They use 90-minute reels
do the editing with no stops, an•, lr¡
often complete a half-hour show Íl 1 l/\
three hours. The program maste: .~1

tape then goes to a productim •¡
house for final editing. i
Bill Nicholls shepherded the de~¡~~a

onstration of the editing sequencer 1i'.e1
the van. A section of The Batt
White Show was used as a:
example. 1~
The three VTRs running in-fraro t

lock replay what each camera saWY.~
A fourth recorder is fed from th'.11~
switcher and the cuts, fades o ·~e
dissolves are made on cue. Sinc1~
original takes are always availabl6 II

they can be previewed, altered, o ~u
redone at anytime. The heart of thjl :OSI
system is s synchronizer built t!
CBS to lock the VTRs in
step. ~l1I~
Time code is identical on eac1~ 1

tape for any scene. By calling up ' 1

particular frame number, all r•
corders will search that point an

continued on page "
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..JREE!
rour planning
guide lio a
llelilier sound

.udio consoles, audio DA's, mic. & line
mplifiers, turntable preamps,
miter/compressors, equalizing
mplifiers, tape winders, solid state
ieters and much more. We also
istribute some of the finest
ames in turntables, tape
scordinq accessories and other
,roadcast products.

i addition to the vast array of
roducts, you'll find quality of design
nd performance that takes second place to
ione and is ahead of most. And we guarantee
with our 2 week free trial period and
rarranties of 2 & 4 years (depending on the
em).

.all, write, or circle the bingo card
xíay for your free copy of our
ewest 24 page catalog. The
chnical descriptions,
pecifications and illustrations
IÍll show you why RAMKO designed
quipment offers the best
Ost/performance ratio in the industry.

lamko understands your needs.
1fterall, we're broadcast engineers
o!

e>

Vhether you're in engineering or management
- iur newest catalog will prove indispensable

/hen planning your audio requirements.

IAMKO manufactures over 70 different
roducts designed specifically for the
rroaocaster and those engaged in
'rotessional Sound. All at prices you can
fford, no matter how small your budget.

RAMKO RESEARCH
I I I,, ·\ I t>I''"" ill\d
R.11H ht> t t>rd111.1 ( \ 'I ,¡,-u
'llt.• "I 1 \¡,(l\)

For More Details Circle (28) on Reply Card

.nmber, 1977 31

www.americanradiohistory.com

www.americanradiohistory.com


HIGH SENSITIVITY AUDIO THROUGH VHF
INPUTS -, r--REAO RATE -. , - RANGE --i
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YOUR FCC
DOC UMENTOR

Here's your number one standard source for documenting your FCC broadcast frequency
at more than five times bet ter than the FCC tolerance for your station. One part per
million (.0001%) accuracy means there will be no doubt about your documentation when
you use Sencorc's new FC45 Frequency Counter. l ts a counter you can really count on.
yet saves you hundreds of dollars compared to other frequency meters and counters on
the market.

You can make the FC45 your single source for every AM. FM, VHF, or UHF Ire·
quency check with a full. continuous spectrum range from 30 Hz audio through
230 MHz VHF. Use 1t with the pluq-rn PR47 600 MHz UHF Prescaler, too, for
extended UHF range testing.

It's also super-handy around the studio for maintaining recorders and cart
machines. VTRs, sync generators. and cameras. Extremely high 25 milli­
Volt average sensitivity across the entire frequency range allows you to
troubleshoot by "sniffing" frequencies with the exclusive PL207
"Snoop Loop", all without direct circuit connections that may cause
frequency change and loading.

Plus every reading is pushbutton-easy to get on the big eight-digit direct-reading display
that provides 10 Hz resolution at the highest VHF frequencies.

So why pay more than $395 for your FCC docurnent ation? Order the new Sencore FC45
from your local Sencore Full Line Distributor. or use the order coupon below.

~e~ FC4S 230MHZ FREQUENCYCOUNTER
-------------------------SENCO~E 3200 Sencore Drive, Sioux Falls,

So. Oak. 57107 (605) 3.39-0100
In Canada: Superior Electronics

O I WANT TO BUY IT. Send _ FC45s
to me at $395 each.
O Check/MO enclosed. O Send C.O.D.
Also send:

_ PR47 600 MHz Prescaler $125.
_ PA202 Power Adapter for PR4 7.. $9.95.
_ PL207 "Snoop Loop" $9.95.
O I WANT TO TRY IT. Have my nearest

Sencore distributor bring the FC45 to me.
O SEND FULL SPECIFICATIONS.

NAME: _

COMPANY: ~

STAEET: _

CITY: _

STATE: ZIP: _

PHONE: _
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CBS revolution
continued from page 30

park within a few frames. After r'
play command, the recorders qu¡,'
ly lock up in absolute frame num1
synchronization. Warning lights ,
flash to alert the operator in casi
any malfunction. The great advt•r
tage is the slow/stop motion ca
bility of the helical VTRs. and I
retention of a recognizable image
to 30 times normal speed w~
searching an edit point. '.
Audio also is handled in a spe1í

way: the two sound tracks on (
tape are recorded separately ~ •.
one track being dedicated to e
logue only and the other one
audience reaction and dialogue.
According to Nicholls, the ope

tion in the mobile unit comple
80-85O/o of the show. The rest
routine post production, includ
titles, credits, bumpers, open a,
close sequences or freeze fran
done with a disc. Currently thís:
done by transferring the mas
program tape to quad becar
that's what most post-productf
facilities are equipped with.
expects to go to full post product • 1
with one-inch helicals because ti d
are satisfied with both the mu 1 t
generation picture quality a o¡
sound quality of these new VTRs. '1

Summary
The demonstration was indo 1 ¡

impressive, and if Flaherty's figui I/

are correct, they should certai: 1 I
interest other program producers i
Sitting in the control room of 1 1¡

mobile unit and watching the V1 ~
on the monitors back up or re
forward to a selected frame numl
is conclusive evidence that t
system is fast. Parked on s·•
frames with easily readable ti'· ¡r
code in the picture makes .1 If
precise identification of cut pot,iii¡
which can be jogged in and outJt ra
one frame at a time. The "mov1 1~
ola" (videola?) approach shot l!iJ

gladden the heart of any dyed· · o1
the-wool film editor. The pictut lºu
hold color up to 10 times play spE1 a~
(however the sound goes Miel·IIllf
Mouse!) and stay identifiable
black and white up to 30 tin
normal, a feature that must
celerate selection of scenes by
considerable factor.
But most of all, the símplícitf

the installation and its inher
mobility must surely mean t
film-style television production u
these kinds of electronic packs
will have a great impact on
future of program production
television.
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TeleMation
Announces
First-Half Earnings

(SALTLAKECITY,UTAH)-Tele­
Mation, lnc.. reported first-half

• • 11 profit of $257,000, or 25 cents per
share, on revenues of $4,709,000.

r1 Thiscompares to a lossof $536,000,
or 52 cents per share, on revenues
of $4,754,000 for the first half of
1976.

Results for the three-month
~· 111 period ended June30, 1977 were a
e;-. ¡ 1 net profit of $213,000, or 21 cents

per share,on revenuesof $2,414,000
compared to the loss of $314,000,
or 30 cents per share, on revenues
of $2,339,000 for the three-month

»I period ended June 30, 1976.
Theabove figuresare after extra­

:. ül ordinary credits resulting from
'~o reduction of taxes by use of a tax
-:;, loss carry-forward. Profits before

the extraordinary credits were
' f> $144,000, or 14 cents per share, for

the first half and $120,000 or 12
·I cents per share, for the second

,. 11 quarter.
W. Paul Warnock, president of

the video equipment manufacturing
I and television production company,

said that the return to profitability
r in the first half of 1977 was due to
Ji thesubstantially improved perform-
3 anee of the hardware portion of

the company's business. "Tele­
- JI Mation Productions, our television
- JI) production studio in Chicago, con-

tinuesprofitable as in recent years,"
he stated.

,f He attributed the improvement
:r in the company's hardwarebusiness
to a continuing strong demand for
the company's principal products

,.. • and to extensive action taken at
e , l year-end 1976 to bring the com­
, ( pany's expense level into line with
1~ revenues.Mr. Warnock pointed out
that backlog at June 30 was $1.7

• 11 million compared to $2.1 million at
December 31, 1976. "The return of
our hardware business to profit­

·1 ability hasbeen very gratifying to us
·'· atTeleMation. Thededicated efforts

1 of all our employees have made it
», possible," he said.

TeleMation, Inc. A Salt LakeCity
1 basedmanufacturer of professional

.1 ' television equipment, maintains
l offices in San Francisco; Minnea­
.ii polis, Danbury, Connecticut;
· 1 Washington, D.C.; and London.
~1i TeleMation also operates a televi-

sion commercial production divi­
sion in Chicago.

~

Which character generator
produces the highest­
quality graphics?
Our customers tell us that the Compositor I Graphics
System gives them the sharpest, clearest, most distinc­
tive electronic characters they've ever seen. Like to
see for yourself? Circle the number below on the
reader reply card and we'll send you a series of actual
unretouched color monitor photographs of Com­
positor I graphics. Compare these pictures with those
provided by any other manufacturer, and you'll agree
with what our customers are saying. Or, circle the
alternate number below for a demonstration in your
area. Find out why our customers call the Compositor
I "the Excitement Generator". TeleMation, Inc., P.O.
Box 15068, Salt Lake City, Utah 84115. Call (801)
972-8000, ext. 350.

ll"TeleMation
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Domestic communications
satellites and broadcasting:

They're
Itere

ftOIMI
By Raymond Meyers

This Westar mobile earth station was used to relay tele­
vision coverage during the 1976 Republican National
Convention in Kansas City. (Photo by Donna Foster
Roizen.)

34

Most people in broadcasting still believe domes
communications satellites are used only occasions
by major television networks for around-the-wo
coverage of major sports events [such as 1,
Olympics) or news coverage of some political hot sd
The fact is that direct satellite-to-station progr.
distribution is just around the corner. If your rn1
station has a network affiliation, there is a gCJ;.
chance you will see a small-aperture satelli
receiving antenna mounted on your roof in
not-too-distant future.
There are several reasons why radio networks n

are planning to use dometic satellites to dístríbi
programming. Namely, satellite distribution is far 11
expensive than land line services; and, the technir
quality is superior. A 15 kHz audio circuit ·
satellite, on a cross-country hop, is no more dtffío
to achieve than a cross-town hop is for a local-stat
STL. Other reasons include increased reliability
service and less equipment, resulting in fewer possíl
sources of problems.

Lookingback
In 1963 SYNCOM became the first communlcatíe

satellite placed in a synchronous orbit, an orbit wlr
makes the satellite appear to remain in the s
place in the sky. Since then, other satellites, such
EARLY BIRD, ATS, and INTELSAT, have ma'
satellite communications commonplace for the U'
government and other users.
Nine years later, ANIK became the first geostatir

ary synchronous satellite orbited for domestic servi•
There are now three ANIKS, which are used prim
to tie Canada's population centers together, as well
to communicate with the nation's more rem
outposts.
Western Union placed the first U.S. private ind

domestic communications satellite in orbit in 19
Built by Hughes Aircraft Company and dubb
WESTAR I. it was placed in a guostatíone
synchronous orbit above the equator (about 22,:
miles above the surface of the earth) at 99 degrt
west longitude. Since that time, others have jo
WESTAR I to provide communications satellites
four to five degree intervals (actually, thousan
miles apart at that distance above the earth).
American satellites orbited include ATS-6 in 1974

NASA satellite which is the most powerful comm
cations satellite to date. ATS-6 was used to con
broadcasting experiments in the Rocky Mount
Alaska and Appalachia. It is presently positioned o
India.
Others are SATCOM satellites, operated by RCA,

domestic private industry use; INTELSATIV-A, wit
capacity of over 6,000 voice channels and two
channels; another WESTAR; and finally in 19
COMSTAR, owned by Comstat and leased to AT&:l

Broadcast user satellites
Of all satellites, the ones of most interest to I

broadcasters are the WESTAR and SATCOM se
continued on pag·
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BETTERYOU THAN THEM.

·-·}

Today'sbroadcasting equipment and standards
let you to transmit things you never could before.

Like tape hiss.cue tone leakage and turn­
table rumble. just to name a few.

And that's precisely why you need the JBL4301
Broadcast Monitor.

It lets you hear everything you're transmitting.
All the good stuff. And. all the bad. So you can
detect the flaws before your listeners do.

The 4301 is super-compact. 19"h x 11Y:.!"d x
IZYis"w. So it fits all EIA Standard rack shelves. It
costs $168. And it's made by JBL.The recognized
leader in professional sound equipment.

just give us your name and address and we'll
send you all the 4301's very impressive specs.

Along with the name of your nearest JBL
Professional Products Dealer.

He'll tell you everything you need to hear.
,,,.1

Ill
GET IT ALL

www.americanradiohistory.com

www.americanradiohistory.com


For More Details Circle (32) on Reply Card

36

They're here now
continued from page 34

lites. These are the active "birds" in the business
distributing domestic programs. To understand be~
how these satellites will serve us, let's take a q ··
look at how they operate.

Satellite operation
The WESTAR satellites, operated by Wese

Union, are not very large: complete with t
petal-like antenna reflector, they stand little
than 12 feet high and are about 6 feet in diame"
The main body of the satellite is a 6' x 6' cylím
with its perimeter covered with solar cells tr
recharge the satellite's onboard batteries. On top,
the cylinder are the antenna feed horns and
antenna reflector, which are designed to throw
elliptical pattern back to the earth.
The antenna feeds and reflector are mounted OJ

motor assembly which rotates the antenna. When
satellite is orbited, it is given a spin to stabilize
attitude of the satellite, so it won't wobble. If I
satellite wobbled in orbit, the pattern of radíat
would move around, making the satellite very diffii
to track. The satellite might rotate so far off axis ;
antenna would no longer look at the earth.
Since it is necessary to spin the satellite,

antenna is rotated in the oposite direction of
satellite spin, but at the same rate.

The satellite systems
There are three basic systems operating inside 1

satellite. The first is the control system, consist'i\~t
basically of units used to orbit, stabilize, and e11r
de-orbit the satellite if necessary. Its receiver t~ ·¡~1
commands from the ground station to perform van'~
onboard functions, such as adjusting the attitude' ,1,¡

continued on pagE• 'JI

)A

~(

The Wall Street Journal's 4.5-meter (15-foot) receive­
earth station located near Kissimmee, Florida. (P
courtesy of Western Union.)
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Beat the
price increase!

SAVE EVEN MORE!
Order both before

December 31, 1977 for
only $12.00!

Order your AM or FM
Proof of Performance

Manual NOW!

Rising printing and paper costs are
forcing us to raise the price of our Proof
of Performance Manuals to $7.95 after

the first of the year. But you can still re­
ceive these indispensible manuals at the
old price of $6.95 each, if we receive your

order before December 31, 1977.

FM PROOF THE AM PROOF
~ nacast Engineering's FM Proof-of-Performance Manual
\'LI Ides all required logging forms for pulling both mono

l:tereo proofs. A complete chapter of FCC Rules.
, le is of helpful troubleshooting tips and time-saving

rement and logging techniques. Detailed procedures
thw to pre-test your station before pulling the Proof.
more.

Our AM Proof of Performance Manual is a complete
guide to the AM E.P.M. Like the FM Proof of Performance,
this rnanual includes all the required. logging forms and
everything you need to know to complete your performance
measurements ... including a chapter devoted to testing for
transmitter harmonic output suppression.

Both Proof Manuals show you ...
• how to prepare the test equipment
• how to connect the test equipment
• an efficient method of measurement and
a look at the performance requirements

• how to use the data summary sheet and
evolve the graphs

• how to comply fully with FCC rules and standards

·--------------------------------------------------------------------------------------

P.O. Box 12901. Overland Park. Ks. 66212

1111 e send me copies of the FM
of-Performance Manual @ $6.95 each

·My check or money order is enclosed Please bill me

e send me copies of the AM
-of-Performance Manual @ $6.95 each

Name

Address

e e send me sets of the FM and
lroof-of-Performance Manuals @ $12 for BOTH.

City

State ~~~~~~~~~~~~~~~~~~~~~ZIP~~~~~~

~e discounts available on request. NOTE. Broadcast Engineering pays the postage on all orders'

mber, 1977 37
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This domestic communica­
tions satellite transmit and
receive station in Rayburn,
Texas is operated by RCA
American Communications,
Inc. The dish antenna, 33 feet
in diameter, carries private
line telephone, tacstrnue. tele­
vision and data communica­
tions, serving the needs of
government, business, and
the media. (Photo courtesy of
RCA.)

They're here now
continued from page 36

the satellite and turning on and off equipment. It also
has a transmitter to tell the ground station what is
happening aboard.
The power system consists mainly of batteries, solar

cells and a charging-regulating unit.
The third system is the group of transponders. or

the transmitter-receivers that relay the signals from
one earth station to another. This is the part of the
satellite of prime interest to the broadcaster. Hams
using 6- and 2-meters probably will view the operation
of the transponders as being similar to amateur
repeaters. The fact remains that this is exactly how
they operate. (The term "transponder" is one most of
us will associate with aircraft equipment used to
identify airplanes on flight control radar screens.
Nonetheless. the term has been given to these satellite
devices. so that is how we will refer to them.)
On the WESTAR satellite. there are 12 trans­

ponders. The receivers operate in the 6 GHz common
carrier band; the transmitters operate in the 4 GHz
common carrier band. Both bands are shared with
terrestrial long-haul microwave links used by U.S.
telephone companies.
Each transponder. which consists of a receiver. a

down converter. and a traveling wave tube trans­
mitter. is capable of a bandwidth of 40 Mhz. The way
the communication earth-to-satellite-to-earth systems
were originally set up (using 51-foot dish antennas
located in key cities) it is possible to load as many as
1.200 communications channels onto each trans­
ponder.
With transponder power outputs typically 15 watts,

the 51-foot dishes are necessary to get this many
channels. The 51-foot dishes at 4 GHz have
tremendous gain.
Using small-diameter receiving antennas (which

have less gain) requires more power per channel to
get a noise-free signal back to earth, thus fewer
channels can be put on one transponder. From this,
you should conclude that the more effort required to
get noise-free channels back to earth, the fewer
channels are available, as opposed to how wide the
bandwidth of the channel is. Largely, though, each
transponder is capable of carrying only one 4.3 MHz
TV channel. plus its associated audio channel of up to
15 kHz.
If all the available channels on the satellites over

the U.S. were used to carry television (and they are
not). a total capacity for 156 television channels would
be available. We should note here that the SATCOM
satellites are using cross-polarization which allows for
24 transponders on each satellite.

38

Audio channels
When it comes to audio channels only, Wester

Union has decided a good trade-off is from eight to tE
channels per transponder. This depends on the size 1

the receiving earth station antenna, audio bandwidtl
and noise tolerance of the total system. The aud
bandwidths offered by most satellite operators ai
4 kHz. 8 kHz and 15 kHz. They also are offering mon
stereo and even quadraphonic, if it is requested.

Getting back to earth ~
At this point, it may be important to back up a fel·~

years and take a brief look at earth stations operate
by end users such as cable TV, television, rad .11
broadcasting and newspapers. ' »
At an international meeting of the world's commur

cations leaders in 1974, technical standards £1 l':c
communications satellite earth stations were pr-tJ
posed. It was determined that receive-only station.
in order to allow 4-degree spacing of satellites, shoun
have antenna specifications that meet a mathematic
value of 32-251°g 8 (8 = theta). This meant that 1 '-1
communications satellites would operate on the san·l[n¡
frequencies, with low power transponders, a go111~1
GIT (gain-over-noise temperature, which is similar lé
signal-to-noise ratios), and good side ínterferen ·~~
rejection from terrestrial signals.
When calculated, this became a 9-meter (30-fot1

diameter dish with a Low Noise Amplifier (LNA,1.
sort of super antenna preamp) that had a therm
noise temperature of 70 to 100 degrees Kelvin (tl
required thermal cooling). For reception of TV signa'
this is still a requirement if a good noise-free pictu
is needed. However, 30-foot dish-type antennas a
not the only configuration that will meet this critsrí' ,,
All domestic communications satellite services ª·e ·

handled by the common carrier section of the FedeJA~
Communications Commission. !or
It is apparent that regulation of satellites (sin ie1

they constitute a common carrier service) should ha i. ~ti
been handled by a board of qualified persons W 1•1.
understand the kind of technology involved in satell .I '
communications. Most technicians know that there. tol
more than one kind of antenna which will recai .0¡
distant signals, and more importantly, that not Cc¡
antennas look alike.
However. the common carrier section of the ~

wrote rules stating that in order to meet Fi
requirements for earth receive-only stations, you
to use a 9-meter (30-foot) dish antenna. It made'
difference that the physically smaller horns could
located in places where a 30-foot dish would not
permitted, or because of nearby terrestrial circl
on the same frequency, a 30-foot dish could not
adequately shielded and the smaller horn could.
As of January 1977, the FCC has issued new ru
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the use of the 14-foot horns without
strlctions, and has opened the doors for less
mantling users to apply for the use of smaller
srture (diameter) dishes. Since the FCC has never
cified the end use of receive-only terminals, they

"11umemaximum requirements such as those required
broadcast TV circuits.
fony current and potential users do not need

1rt+ipmentthat can meet such stringent requirements.
il:e user, The Wall Street Journal, sends data signals
'!ll its New York offices via WESTAR to several
.Mnal printing plants. They have found that a
!!meter (15-foot) dish meets their needs very well.
b data, a sort of computerized facsimile, is more
•rant of noise and interference than are television
cures.
'he most recent offering and the one most
resting to radio broadcasting is a system devel-
1d by Hughes Aircraft called the Satellite Audio
eeiving Terminal (model SART-401). This system
nísts of a three-meter (10-foot) dish on a simple

.:' r-z (elevation-azimith) mount. Mounted at the focal
tt of the dish is an air temperature LNA with a
un temperature of 240 degrees Kelvin (very noisy by

1 •sous systems). All this yields some very high­
; r ,1Eityaudio signals, and the basic antenna (LNA)

1 converter is expected to market for around
l'l.00. This is a dramatic decrease in hardware cost

,, 11 nine-meter systems costing $150,000 each or
: 1 -íot transmit-receive systems running into the

ns. It is clear that the equipment has arrived to
¡Ji satellite-to-studio feeds practical right now.

Getting approval to operate
hough most stations will not need an FCC earth
tm approval, it might be helpful to know what will
rpire. Receive-only earth stations, even though
are only receivers, are licensed by the FCC as

ll:h they were transmitters. The FCC does this
rily for site protection from interference that
I be caused by a telephone company aiming a
rstrial circuit over the satellite receiver.
'ice 15 watts more than 22,300 miles away
n't stand a chance with a 100-watt microwave

·,rmitter a few miles away, the FCC is attempting to
srve quiet zones used by satellite receivers
d between the webs of present terrestrial

:its. It also is working to coordinate future
usion of the terrestrial circuits so as not to

••11ethe known quiet zones.
rore applying for an earth station permit, a
ency coordination study is required. Three
ting firms that do this are Comp-u-con of Dallas,
s; SAFE (Spectrum Analysis and Frequency
ieering] of Arlington. Virginia; and Comsearch.
of Oakton, Virginia. These firms have all the
nt existing terrestrial 4 GHz circuits stored in
ncomputers. and they can tell almost immediately
r site is sufficiently quiet for good reception.
re it's been determined you have a quiet zone.
iext step is to find out if you will be allowed to
1 a satellite antenna at the site. If you will be
' a 9-meter (30-foot) dish, the Environmental

111:::tionAgency (EPA) becomes involved.
1) 14-foot horns and smaller aperture dishes will
equire this step. The next step will be local
. Again, this will apply normally only to the
r dishes.

continued on page 40
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They're here now
continued from page 39

Now the fun begins. At present, if you plan to use a
9-meter dish or 14-foot horn (the only route for TV
and cable. but a bit too much for radio audio
circuits). you could file one of two FCC forms: a
general application form (no. 403): or an earth station
application form (no. 435). The basic problem is that
neither form really serves the purpose for acquiring
approval.
The handful of applications filed have been

book-size letters (sometimes referred to as "informal
applications") setting forth the applicant's legal and
financial qualifications. and specific information about
the frequency coordination study. site location.
equipment to be used. and details about the
installation. such as the mount for the antenna.
To date. nothing is being asked about which

satellite you intend to monitor or what you intend to
do with the signals received. (The FCC does not
specify service: they assume maximum system re­
quirements as for television or multiple distribution
use. This is one of those areas which will eventually
have to be defined before real growth can occur).
If you want to use the smaller antennas, you will

have to submit extensive details on the way the
receiving system is to be used. showing that such
things as frequency response. distortion, and signal­
to noise ratio of the derived information will meet
current FCC requirements. The Hughes Aircraft
three-meter (10-foot) dish. with LNA and receiver,
produces the following:

Signal-to-noise:
Frequency response:
Harmonic distortion:

Gain stability:

Greater than 54 dB
.± dB 50 Hz to 15 kHz
Less than 1ºlo
.±0.3 dB/Day
+_0.5 dB/Month

for a stereo pair:

Gain difference: Less than 0.6 dB 50 Hz to 15 kHz~
Phase difference: Less than 15 degrees 50 Hz to kB

This is impressive for cross-country service
comparison to telco circuits.
If the site you pick happens to fall under a dístr'

terrestrial link path, the 14-foot horns and the 10- a)•·
15-foot dishes can be satisfactorily shielded by placi
them behind buildings or erecting a simple, rnetaj
billboard-like shield. Where such a condition exi!i,.,
this information should be submitted to the FCC alo
with the application to show you have creatsdu
sufficient quiet zone.
Except in the most congested areas, it appears m.

towns and small cities should not need to condi
frequency coordination studies. Also, a less forn
registration of receive-only earth stations would I
in order. This would also reduce legal and engineeri
costs.
Since the FCC has indicated it is going to consio

the smaller antennas and less expensive terminals ;
a case by case basis, the earliest applicants e'
expect a considerable wait. However, at the rate t :
commission is changing its attitude about receive-on:
earth stations, the smaller stations may
earlier approvals than is presently expected.

Jamieson
Na.I inTVI

• Film advance virtually tension-free. The demand top-overdrive
film transport uses no clutches, floating rollers or film sprockets.

• Smaller machines take only half the floor space.
• Solution volumes reduced 15 times over open-tank designs.

Why is the Jamieson Processor No. 1 in TV?
The best answer is from someone who owns one.
Someone you know owns a Jamieson. Probably a lot of
people you know. Why not ask them about it? The best
way to get an unbiased appraisal of its performance.
Or ask us ... we'll be more than happy to tell you about
the Jamieson Processors and give you references.

JAMIESON'S ADVANCED DESIGN TECHNOLOGY FEATURES
• Temperature in primary solutions is controlled to an accuracy of '
a few hundredths of a degree.

• The eliptical shapeof the tube protects the film and provides high1
induced turbulation.

~
JAMIESON FILM COMPANY

~ a division of Kreonite, Inc.

6911 FOREST PARK ROAD • DALLAS. TEXAS 75235
PHONE: 214-350-1283 • TELEX: 73-0932

r---------------1 Please send information on Jamieson Processors and a list of some users.

I Name Title .
Firm Phone l.
I Address City _

I State Zip JAMIESON FILM COMPANY
I BE-12 6911 Forest Par!<Rd. Dallas, TX 752
•.. _
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Setting up the antenna
Once you receive approval and the equipment is
ilivered, the set up is almost as simple as putting up
TV receiving antenna. First, you must identify true
nrth at the antenna site. One method is to call the
-arest weather bureau to find what time the sun will

01, .~ directly overhead (it is not always at noon).
,;·, Another method is to place a plumb bob over the
" 1 nter of the antenna mount and mark the length of
,,,.I~ shadow every few minutes from 11 am [local

.ndard time) until 1 pm. The shortest distance will
, •• , 1 toward "true north." Draw a line from the plumb
·;.'.(10 to this mark. The same holds true if you get the
1; rormation from the weather bureau. At the time

ecífíed (use WWV), mark the end of the shadow
..1lrldraw a line from the plum bob to the mark.

:',:.1 "he only information you need now is the horizontal
':'r~imuth) and vertical (elevation) angle from your
'"i•Htion on the earth to the satellite. Since you know

re north, you can draw the angle from true north
:;s., nthe antenna's azimuth with simple measuring tools,· •m tilt the antenna back to achieve the proper
''·i)érntion angle. Once these course adjustments are
'•l,,de, turn on the receiver and while metering the
:cu;¡\(C voltage, rock the antenna on each axis until a
~ff.imum signal is received. lt is that simple. One

~'11!hwsetting up a demo unit did the alignment portion
1:ii..f O seconds.

System limitations
·~··respite all this improvement regarding the state of
It€ broadcast art, you know there must be some

'(11.'l whacks. You're right! There are some. One, of
vse, is that something could hit the satellite and-

disable it. This is why most satellite carriers have
more than one bird in orbit at a time. A simple
realignment of the receiving antenna is all that is
necessary to go to the backup satellite.

Another problem is one that will always be with us:
twice a year. the bird will pass directly in front of the
sun. How far north you are will determine how close
those two events will occur. At the equator. it will
occur just six months apart. The further north you
are, the closer together they will get until you are so
far north that the antenna's "look angle" will always
be below the farthest southward movement of the
winter sun.

The sun is very powerful transmitter operating
on almost every frequency in the magnetic spectrum.
When the satellite eclipses the sun, the weak satellite
transmitter is no match for the powerful sun, which
has lined up with the satellite and the receiving
antenna.

All the receiving system hears for about five
minutes is helios-noise, the sound of the sun. These
interruptions by the sun are highly predictable, so
each station will receive a notice from the satellite
carrier or network affiliation, telling exactly when this
event will occur. so the station can program around it
if it would fall in a network program. D

Editor's Note: Despite these minor complications,
satellites are the ultimate high. On a grand scale, the
proof will come when NPR stations add their
receive-only terminals in the near future. And don't
fear for the telephone companies. They will widen
their horizons with fiber optics.

PERFECT TIMING

111111111.111;1111
•

Ill -,:1 L IJ O 11111
I•- 1_1 11_1 -
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.• :::>

net'I ~
íl¡e

¡aD·

o o o

:b 23 s·~ Set lb 23 5'i 59

rogrammer/Comparators ~nd Controllers
•hether your station is based in New York, Honolulu or any·

¡:ri•·.~erein between, perfect timing of programs, station breaks
l:11dcommercials is essential. To meet your exacting timing

.y.1-~\11quirementsESEnow offers two precision timing systems.
r flexibility and economywith up to ten events, ESEhas de­

~~l gned the 750 Series of Programmer/Comparators.
A1t•l1ggedthumbwheel programmers coupled with an

>Eclock or timer to provide a single pole con·
/ i ct closure (1 Amp contact rating) for the length
/ti time program matches display. Low on cost, the
/j !liable Programmer/Comparators start at $305.
~1.1.,'rite,Wire or Call Today: 505Y2 Centinela Avenue

When you want to program more than ten events, consider
the ES780 Series of Programmer/Controllers: A Solid State
RandomAccess Memory united with an ESEclock or timer to
provide 32 user-programmed outputs. Ten minutes is all you
need to program all 32 events. Manual override and ten sec­

ond re-programming provide maximum flexibility.
All this in 51/4 inches of rack space! Internal
crystal time-base and battery pack are standard
features. Four digit, 32 event units are $1,200.
and Eight digit, 32 event units are $1,500.
Custom options and special orders are available.
Inglewood, California 90302 • 213-674-3021

.,.'1l'l¡nber, 1977
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This is the otticiet column of the Ameflcan
Society o/ TV Cameramen (ASTVC) The ASTVC
can be contacted by wflt1ng to PO Box 296.
Sperküt, NY 10976 (974) 359-5985

rate representative, accepting the
award.

NBC's Al Camoin, two-time Emmy
winner. then presented the Corpo­
rate Sponsor Award to Sony Corpo­
ration; it was accepted by David
MacDonald. general manager of the
Sony broadcast division. Camoin
made an impressive speech, despite
losing part of the text, and ad­
libbing the rest of the way. He
received applause by thanking Sony
for their contributions to the state-

Take 1...The 2nd annual ASTVC
Awards Dinner

Amidst the plush surroundings of
Sybils. the Hilton's private club, the
program began with John Cordone,
ABC Emmy Award-winning camera­
man. making a presentation to
Central Dynamics Corporation, with
Dick DeBeradinis. acting as carpo-

our name a\one spells
qualit'J. And pertormance.
¡:._nddependabilit'í· And an
·,ncreasing\J'broad arra)' oi
NA6-Qualit'J products tor
broadcasters worldwide.

We were a little airaid
tnat our economical\)'
priced 13eauca~Il audio
cartridge tape machines
would ma\<.ea dent in tne
mar1<.etior our standard
seaucart units. eut some­
thing entire\)' ditterent
happened\ we iound our­
selves selling awnole new
grouP oí broadcasters wno
real\)' didn't need tne
broad capabilit'Yandnigh\)'
po\isned appearance o!
th• or\g\nal aeaucart But ··the' st\\\ wanted to take advantage ot our aeau pancake rnotor
and aud\Oheads \na tr\rn. mano. A-s•W rnach"'ºWe'd \\ke to sa' ·1nank ,au" to th0So saVV'i broadcasters
wM have d\scoverad aeaucart U. and ;nv\te th• .rest ot ~ou to
1earn wnat the'! airead' know 1nat aeaucart ,u •S \()(la'; sties\
a11-aroundcart rnach\ne valUO·Wf\te tocia'/ tor B~llet•n \04 or
call us at \203) 2SS-113' tor the wnol• stor'/ We re th• Broad­
cast Products Q\v\s\on. UWICE\ectron\cs CO- 460 sac1<ertpo.ni

Road. North Haven. connec\\cu\ 00473.umc
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of-the-art; he concluded by say,1
he felt more comfortable behíno
camera than behind a podid
(Camoin is TD/cameraman; win-1'
of the Peabody award; and, piom
in the use of the minicam
dramatic productions on-locatíonj

Following the Sony presentati
Mike Madigan, ASTVC vice prs
dent, presented the ASTVC C1
munity Service Award to Pe
Tuffo, who accepted on behalf]
WNEW-TV. The award was given
WNEW for its outstanding 12-p'
documentary, "The Cost of Crim'
and in-depth series probing ·'
criminal justice system in New Y
City. .

The National Service Award ~
given to John Fisher of the Ameril
Security Council for the documen -~'
ry, "The Cost of Peace and F~
dom." Janet Doka, ASTVC admi1~
trative assistant, gave the award-]"

John Chancellor was inducted i
the ASTVC as an honorary memi
by Bob Zweck, national preside

John Chancellor
¡

Chancellor accepted the honors's
saying that "there is a kins
existing between all members of1
crew and the anchormen" whícl
both necessary and important
the successful production of e
evening's program. He outlined I
important it was to the "on-came
person to know that he could c1
on the teamwork of experíet
professionals. Chancellor appal
to be getting ready to "turn·
tables-around" and "roast" Zw
when Zweck literally ran bacl
NBC saying (over his shoulder] J
he had to return for the 11 o'c
news.

Mike Madigan brought the n
ing to a close by wishing everyo'
"Safe home!"
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iber mots growing
communications industry By Ron Whittaker

~hWadcast Engineering updates its coverage of fiber optic communications, as an increasing number
»compenies take a closer look at the advantages this new technology offers.

t was exactly one year ago that
oadcast Engineering outlined to

,1f,t:readers a fascinating and revolu­
< ucarv new technology: fiber optic
; .1 :mmunica tions.

t 1uch has happened in optical
-.Hbr [OF) technology in just one
_.ic'Er. Some 200 companies are now
-_a1he field. And it is estimated that
· .11nrn than $500 million is being

bred annually into R&D to refine
11 LEDs, PINs. laser light launch-

1 'l'r connectors. and the hair-sized
t trs. themselves.

1 'umer ous new OF links have
hen initiated around the world in
radcastíng , CCTV, computer in­
macing. telephone services. and in
u aircraft industry. In short, OF
rnrmunication technology has taken
)l.

How it works
1 shows how the OF

l1·1ciple works. The video and
i.:.iio signals modulate a light
nucher-an LED or a micro laser
r;rr,l beam. [The latest solid-state

lasers being used are no larger than
a grain of salt.) The light then
passes into and through the optical
fiber. which acts as a waveguide
for the modulated light.

At the terminal end of the fiber
there is a PIN diode or silicon
photodetector sufficiently biased (50
volts or so) to be responsive to the
high-speed light fluctuations. At this
point. the light signal can either be
re-amplified (as illustrated) or. after
being amplified about 20 dB at the
terminal end. the converted light
signal can go on its way as a
normal 1-volt television signal. The
concept is extremely simple.

The optical fibers are about 90
microns thick. which makes them
about the size of a human hair.
(Figure 2 shows an OF going
through the eye of a standard
sewing needle while conducting
light.)

The fibers typically are fabricated
from two types of glass. The central
core has a very high refractive
index and is made from a highly

purified glass (see Figure 3). Around
this core is a layer with a lower
refractive index. which serves to
guide the light down the core by
means of total reflection at the
interface. To transmit over long
distances the OF core material must
have an extremely low absorption
coefficient, far beyond that of
conventional types of glass.

Attenuation emerges from two
sources: (1) light scattering due to
both opalescence at the interface.
and Ímperfections and bubbles in
the glass: and. (2) from overall ab­
sorption throughout the glass fiber.

The lowest attenuation for most
fibers is about 820 nm (light fre­
quency). Unfortunately. it is difficult
to find inexpensive light sources
which work well at this frequency.

Light at 950 nm meets relatively
high fiber resistance (about 10 times
that at 820 nm). but this extra ab­
sorption is offset by the fact that
LED sources in this range are
generally much brighter.

continued on page 44

EQUALIZER DRIVER

/
ELECTROLUMINESCENT

SOURCE
(LED OR LASER DIODE)

REGENERATOR­
SAMPLER
(Including

threshold logic)

TIMING
RECOVERY

re 1 A repeater-amplifier for an optical fiber link would look something like the above, with a photodiode in series
I a load circuit and power supply with a large capacitor by-pass. An AC-coupled amplifier is in parallel with a large

rl,1resistor. The rest of the unit consists of an equalizer and a regenerator. which feeds the driver for either an LED or
''''ii diode. Optical fiber links of over 10 kilometers (6 miles) now are possible before repeater-amplifiers are needed

mber, 1977
I~
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Fiber communications
continued from page 43

The best balance between mini­
mum cost and absorption. and
maximum LED speed and effective-

Figure 2 A standard-size sewing
needle is used to illustrate the
extremely small size of a piece of
optical fiber. The fiber is 90
microns thick, which is about the
size of a human hair. (Photo by
Ron Whittaker).

ness. seems to be at about 904 nm.
For this reason the 904 region is
used in most system designs.

Light transmitters are of two
basic types: coherent and inco­
herent. Coherent emitters, or lasers,
provide high-power and spectral
purity. but still have some tempera­
ture control and longevity problems.

The most common incoherent light
sources are LEDs. Although LEDs
are less efficient and produce only
about 1/lOOOth the peak light
power. they are more reliable and
have a longer life. LEDs also have
the advantage of direct modulation,
which makes the transmitters simp­
ler and less expensive.

Abundance of advantages
Before proceeding further. it

might be well to put things into
better perspective by outlining the
many impressive advantages repre­
sented by this new communications
medium.

Super broadband
Many GHz of bandwidth per

single 90 micron fiber are theoreti­
ca 11y possible. Even now in an
Atlanta Bell labs field test, a
640-meter cable with 72 pairs of
glass fibers is carrying almost
50,000 simultaneous telephone con­
versations. The fiber bundle. not
much bigger than a clothesline. is
doing the work that several copper
cables (each as thick as a man's
arm) would do.

Whereas one J~ -i n ch coaxial
cable can handle approximately 45
TV channels. a single hair-thin OF
cable can handle about 170 TV
channels. An OF cable with six
glass fibers can carry more than
1,000 TV channels.

Uniform attenuation
The many significant problems

surrounding frequency-related at­
tenuation are eliminated with the
OF medium. so there is no need for
frequency equalization.

It should be noted that the rating
of dB loss per kilometer, foot, or
whatever, probably will be replaced
in OF with something called "radi­
ation transfer index" (RTI). The RTI
takes into account dB attenuation;

Figure 3 Optical fiber waveguide. Optical fibers
typically are fabricated from two compositions of
glass. The core, which has a very low absorption
coefficient, is surrounded by a second type of glass
(cladding) with a slightly lower refractive index.
Light is guided down the core by means of total
reflection at the interface. A jacket protects and
insulates the fiber.
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but, in addition, it also include
such things as the light-gatherin/
capacity of the fiber, the specie
ratio of the core to cladding o
coating. and the exit angle of th1
light propagated. i,

So, in short, RTI will represen­
the radiated light left over afte
coupling and propagation losses.

Low loss
Tremendous progress has beei

made in light transmission capabili¡ ~~
ties in glass fibers. Although a bean 1ur
of light normally will be stopped ir:
conventional glass after a few feet; ·
the highly purified glass now bein¡
used for OF communication is trans ,ti
milting light up to six miles [10.·~~ir
km) without amplification. Witl I~¡
simple repeater-amplifiers thi .:J~

distance could be extended almos fef
indefinitely. :\'.e

By comparison, coax links-de iti
pending upon quality, etc. =requíe le·o
re-amplification five to ten time1~;r1
more often. Ji¡¡

~:
Immune to outside interference l~r

Since light is being conducted iq1
stead of RF energy, the familia
problems of RF interference ar if.ro
eliminated. Even if an OF sheatl. !~
opens and external light hits the Ofl ,1it
most of the light will be absorbed b] e.
coatings or cladding. In the unlikalc,'P~
event that outside light would fm ~1~
its way into an OF, static or noíe: '
still wouldn't result, just a gradus ~1
attenuation of the signal. This ala er
means that the OF signal couldn' onu
be shorted, grounded or affected b ~I~
moisture. l

'•GI

No problems with leakage ~rl
Once again, a troublesome prol ~t

lem is eliminated since RF isn ,11
involved. Cross-talk, induction an¡ 5Un

leakage are not a concern. (Tb·.~f!
problem of illegal interception ~ i ,e/OS¡
is virtually eliminated.) ·cur

·O/

Safe Jt~¡
Related to the above are safat ~n~

from sparks in explosive atmosph8JI ·~~ir,¡
and safety from electrical hazards l( (

I~~~.
I~~

Ir¡¡
·e,5·

J~¡

Insensitive to temperature variatioDB
Unlike copper or aluminum COI

ductors, OF is not affected
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,'.xa1perature variations (up to 1,000°

remely small size
'he OF is only about 90 microns
rk, which, as stated earlier, is a

níe larger than a human hair. (A
: neon is one-millionth of a meter.)

ince the extremely small size is a
ü impractical to work with, and
Ii 1e the OF strands must be pro­
" ;red, the fibers are encased in a

th which typically brings the
• 41J up to about 1 cm in diameter.

m, numerous fibers are encased
ne "cable."

as fragile as coax
n1rnre might be some argument on
·l95 depending upon criteria, but
suuse of an outside coating (such
I'eflon TM), the fibers are very
ble. In fact, in experimenting

rl~ the OF strand used in the
e-of-the-ne edle picture," the

t@lllorcould loop the OF and pull it
0~1to the size of a dime. When it
~released, it snapped right back

•at straíght line, undamaged.

r cost
'lq. 'is point also depends upon how
11I11figured.Since there isn't high­

e production at the present
prices are probably as high as
will ever be. Keep in mind,
.h, that the main ingredient in
glass fiber is sand-something

111111therealways will be plenty of.
ntrast, the cost of copper
tates greatly, and is somewhat
id U.S. control. In the last 10

l!llt, over 10 billion pounds of
:r have been used in making
unication cable. At a billion
s of copper per year in

's unpredictable world market,
sly there is a need to look
closely at alternative media .

. oo current price for the highest
lo of OF is about $1 a foot.

1' quality OF runs as low as a
ncents a foot. However, once
olume production gets off the
d , OF costs should drop

;1illlttically. This means the cost
d¡ be appreciably below coax
isted-pair copper wire.
with today's costs, some

ers maintain that OF is
r than coax when operating

mes and long-term costs are
11~into consideration. But, with
'1Wlyvariables present this early

game, bottom-line costs are
impossible to determine.

lght
weight of OF links ends up

• 1a small fraction of that of
cable when total channel-

1ber, 1977

carrying capacities are considered.
By some calculations. the weight
savings are between 750/o and 950/o.
This has caught the attention of

the aircraft industry, where each
pound of weight can save as much
as $1,000 over the lifetime of an
airplane. According to one estimate.
OF technology could reduce the
weight of an aircraft by 1,000
pounds (.5 metric ton).

Higher information transmission speeds
This advantage would not be a

major one with broadcasters. but
computer companies have found
that conventional copper wire inter­
connections constitute a bottleneck
for high-speed computers. To get'
around the copper wire limitations.
many computer manufacturers al­
ready have moved into OF.
On the horizon is something called

"integrated optical circuits" which
can perform well over 100 million
operations a second. At these ultra­
speeds the information in 30-40
books could be transmitted in a
fraction of a second.

Current applications
Currently. OF links are being

used throughout the world in dozens
of applications.
Japan has launched a $15 million

OF project that will eventually link
300 TV homes near Osaka. Service
will be two-way and will include
numerous home communication ser­
vices. in addition to CATV.
The British Post Office has in­

stalled a 12 km OF system in East
Anglia. Rediffusion Engineering in
Hastings, England is using a 1.5 km
cable which provides trouble-free
service to 34,000 subscribers.
ITT is planning trial installa tions

in Britain and the U.S. In addition,
there are dozens of OF links. both
experimental and permanent. now
in operation throughout the U.S.
Probably the first major TV applica­
tion was the Teleprompter Manhat­
ten Cable CATV link from receiving
antennas to the head-end DAs 34
floors below.

In summary
And so it appears that as 1978

begins. some 12 years after Kao and
Hockham first brought the theoreti­
cal potential of OF to the attention
of the scientific community. OF has
definitely taken root.
With almost a half-billion dollars

being invested annually in R&D by
200 companies. and with a wide
range of new digital technology
opening up, some dazzling progress
in this exciting medium should be
expected in the next few years. D

Professional
r
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ITC's 750 Series
Reproducer
112 Track Stereo

$1190
• Fully serviceable in the equip­

ment rack.

• Straight-line tape threading.

• Complete access to head with
flip-top head cover.

• Professional + 8 dBm output
with 10dB headroom.

• Safe tape handling provided
with differential braking.

• Optional motion sensing/ start
memory.

• ITC's two year warranty.

For more information contact
your automation company or
call ITC collect at 309-828-1381.·11 lnTeRnATIOnAL

I TAPETROíllCS
CORPORATIOn

2425S. Main; Bloomington, Illinois
Marketed exclusive/y in Canada by

Mccurdy Radio Industries, t.ta., Toronto
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SMPTE
technical conference
features production

techniques
By Joe Roizen

Conference attendees had an opportunity to visit the many
technical exhibits. (Photo by Donna Foster Roizen.)

The SMPTE's new formula for
single annual national conferen
once again has proved a mat
drawing card for the latest membt'i
ship reunion held in October at L
Angeles' Century Plaza Hotel.
There were a good number ·

distinguished visitors from abroa,
including James Redmond, the BBC
genial director of engineering; Mic
el Oudin, technical director for t
SFP, France's national network; a•
Lord Veda of Outer Space. Ea.'
made presentations to the membi
ship.

The technical sessions
The SMPTE ran concurrent te<

nical sessions broadly categoriz
as film- or television-oriented. Wb
this report concerns itself primar
with the electronic side, it is inti¡~.º'
esting to note that the newest te1 ¡..,
vision production techniques be( ·d

instituted or proposed lean towa·
film methods, but substitute el1
Ironic imaging and recording for t l
film medium. " en
Monday's opening session,

I
I
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11of the post-production panel enjoy the O & A session. Left to right: Tom Keller, Art
heider, Bernard Laramee and Blair Benson. (Photo by Donna Foster Roizen.)

,ch C.B.B. Wood of the BBC
ented Sir Charles Curran's pa­
reflected the director general's

11 that film was still the major
ium in European TV operations.
ndicated that television services
ally consume more film than the
ma industry and that, not with­
.ding efforts by TV engineers to
quicker and simpler production
ods via electronic picture gen­

.non, there was little probability
film consumption would dimin-
n the near future. He felt that
though electronic production

making progress, camera mobil-
1sensitivity and ease of editing
ave film the edge.
ring the Monday afternoon
ns, chaired by Bill Connolly of
the gamut of papers reported
wide range of new techniques.
Ille McMann, speaking for a
of researchers at the Thomson­
Labs in Stamford, gave some
ling details about their new
1 noise reducer for NTSC
ed signals. It's the same unit
shown at NAB earlier this

tdl but it works better now and a
tape with a marginal 40 dB
atio at the input becomes a
igh-quality 52 dB signal at the

,t.
. Newhauser of RCA followed
review of the latest in color

a pickup devices, the Sati-
. This tube now going into
ENG and EFP cameras has a
desirable characteristics

the author described.
111.pingback to digital, the Grass

Group's paper by Michael

Patten described a combination de­
vice they first exhibited at the NAB
show. Called Digital Video Effects
(DVE), it combines a GVG switcher
integrated with an NEC frame store
with complex processing of the
video signal special effects rivaling
film or specialized optical methods
used up to now.
Microprocessors also were fea­

tured in a paper written by Kiyoshi
Inoue of Ikegami and presented by
H. Schkolnick from their Long Island
office. This presentation covered
automatic set-up on camera charac­
teristics not covered by the built-in
features. This add-on device can set
up cameras in four minutes and
properly adjust such things as RGB
pedestal, RGB gamma. registration,
and others.
The last paper, presented by Mr.

Guisinger, was a joint effort by
Messrs. Morizono, Chemira and
Koguma of Sony in Tokyo. This
reviewed the design concepts which
went into the development of a
lighter, more efficient, portable VTR
for ENG applications. Weight and
size reduction came from plastic
and light metal materials, moulded
or die cast for rigidity. Efficiency
was achieved by low-power coreless
motors, permanent magnet "keeper
solenoids" and many C-MOS ICs.
The camera operator is provided

with monitoring LED indicators in
the viewfinder, thus warning that
something may have gone wrong
and further checks should be made.
An "in-camera editing" arrange­
ment is included; this backspaces
the tape at the end of each scene so

an "assembly" style recording is
made.

The post-production day
The importance of this aspect of

television operations was evident in
the assignment of a full day for
papers and two panel sessions that
drew on experts in the field. The
topic chairman. Bill Orr of CMX.
opened the morning session.
Milton Shefter of CFI introduced

the opening paper given by Chris­
tiane Coutel and Bernard Pauchon
of the Societe Francaise de Produc­
tion. They described time code
editing techniques used with quad­
ruplex recorders at the Buttes
Chaumont studios in Paris. The
authors showed a SECAM-NTSC
transcoded 3,4-inch cassette of a
series of typical program segments
edited in France.
While the style was different from

most American productions. the re­
sults were visually attractive and
obviously well done artistically.
Art Schneider, one of Hollywood's

best know tape editors. followed
with a tutorial on the history of
videotape editing from razor blades
to computer assistance. His major
message to producers who want to
cut costs was "do your homework
on Umatics." He also estimated that
"off-line" operations cost one-third
of "on line" where 2-inch quad
tapes are used for mastering.
Sterling Davis of Metromedia de­

scribed their newest unified video­
tape editing system with multiple
"off line" video, separate synchro-

continued on page 48
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QUALITY TALKS
FOR

KLIF
•, •• j

Contrnental's 317C is the best
measure for any 50 kW AM trans­
m itter purchase Performance,
1250,.º positive modulation and
reserve power capabilities are
unbeatable Today's best sound
m 50 kW AM rs Continental

. . . ·-· '•~• I

'• '··
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SMPTE
continued from page 47

nous audio sweetening. and "on
line" quad capabilities. Davis point­
ed out that the differences between
off-line and on-line are beginning to
blur because of the recent intro­
duction of high-quality t-inch helical
recorders with stiU-frame capabil­
ities. This theme was echoed by a
few others during the conference.

Davis credited microprocessor in­
terfacing for being able to mix 21
machines (6 quads. 9 cassettes. 4
audios. 2 switchers) into a smooth
multipurpose system with maximum
redundancy in case of any break­
down.

Jack CaUoway of Vidtronics and
John Streets of Merlin Engineering
collaborated on the next paper
which Streets presented. He de­
scribed a unique custom-built mul­
tiple quad duplicating facility which
employs 10 transports with shared
electronics and a central control
capability. After the tapes are
threaded. it takes minimum staff to
handle the system.
The last paper during the morning

session by Gary W. Jones of Faulk­
ner Associates in Little Rock, Ark .

For More Details Circle (58) on Reply Card

(presented by Phil Squires of Metn
media) extolled the virtues of tim.•••~
code editing in smaU market st¡'
tions. He claimed the addition 1

time code in a small station opei
ation improved talent, directing an
planning. Time code also speeds ur,~­
non-paying segments and thus free
time on the machines for revenu
producing activities, he said.

The morning papers were follows'
by a panel session which include
the authors plus Len Lauk, a ne'
work manager for the CBC. Lauk
opening remarks. made with cm ··
siderable cheek (with tongue ir:
serted). questioned the need for a •
this expensive and complex gadgetr ::;
that depletes the CBC's coffer ···
while adding little to program qua ir¡
ity or content. In closing comment ."..
he suggested that the SMPTE pe> ~:
haps should foster papers explair .~
ing the latest intricacies in electror h~

ics to non-technical types (like hin
self) so they can better assess th .
value of such devices in thei -
operation.

Audience questions to panelis·
followed no particular theme, but , -..

BROAD'CASTENGINEER!
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l -as noticeable that film-oriented
1,nmbers wanted to know what it
..• rk to make the transition. Coutel
s s asked if film editing was

v , cerequisite to VTR editing. She
-~ -plied, "No. but it would not

t."
foe Flaherty of CBS chaired the

, ) iernoon session and got off to a
,. ¡¡od start by telling the audience
.,Jht tape was inherently cheaper
Utmfilm.
.! 3ernard Laramee of Milestone
riductions described the Holly­
zod Editors Guild view of the
re. Laramee explained that the

; Id has recognized the need for
·iltraining their members to handle

e editing. They have installed a
System 50 and contracted for

on-time code editing set up.
:lair Benson gave George Gould's
er on post production at Tele-

' .raics. Benson's major point was
sit the editing system of the future

~,d·aid be a modernized version of
m· random access, light pen actu­
«d Ctv1X600 of which only a few
n re ever built. (Teletronics has
~ that Benson swears by.) He
cecr ibed a few modern color
b-ectíon techniques by electronic
ens which provide high quality

BSl great flexibility.
Ludio post production came un­
'l the scrutiny of Tom Keller of
i '1BHin Boston. He described the
:.ialiopitfalls of a quad VTR and
imany of them could be avoided

bgood design and better tapes.
w·1irown tests have shown that the
aopenetration of the video head
fcts audio quality. By the time

'BU' back out the head so the
lle disappears, the audio is
t. He predicted that the 1-inch

enshínes will be better in this
.ard.

1;fi1elast paper was given by Bob
ankuch of Bell and Howell, who
ewed the expanding market for
'production hours in the future.
nrding to Pfannkuch, the future

1c eleproduction is an assured one
l large growth areas in feeding

q1¡ appetites of not only the ex­
ed broadcast operations, but

1 the new markets such as
.¡trical, educational, government,

1iu4 consumer.
l he afternoon panel convened
bl Al Malang of TAY joining the
np and made a short state-
1t. The questions again leaned
rd Laramee's presentation on
future role of film editors in

·• There also were questions
continues on page 52
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ONETHING
BOUT THEN
USINESS:
OU NEVER GET A
ECONDI •
Here's a videocassette made for the people who make the news.
It's the new "Scotch" R Brand Master Broadcast U-Matic

deocassette. MBU for short. The first%" videocassette designed
t13)ecificallyfor tough ENG recording and the repetitive stress
itr.editing.

We took the same high energy oxide videotape you've used
e~<ryears and fused it to an incredibly strong backing. The
11Jr!sultis a videotape that won't twist, tear or jam in
1tlefield. An unyielding videotape that won't
oaetch under the strain of tape editinqs
ilt.:iuttling modes or degrade in extended
20pmotion.

And to protect it even under the worst
1~:::mditions,"Scotch" MBU videotape
Jf:Jmespacked inside a high impact
nartridqe.
1 Of course, "Scotch" MBU videocassettes
3Ve the same high signal-to-noise ratio and
1wheadwear and dropout rates of our superb
uad tapes.

So if you've ever worried about a good story
.id a videocassette breaking at the same time,
icord on "Scotch" Master Broadcast U-Matic

i·:.deocassettes. They'll always back you up.

'Scotch" MBU Videocassettes.
•Hcotch" is a registered trademark of '.ll\l Company. St. Paul. x ln. 55101. • 19/í'. '.l\l Co.
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Broadcasters
GET UN-HOOKED FROM
THE TELEPHONECOMPANY

PROVIDE YOUR OWN
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This new 70 page catalog is a con­
venient reference manual of all models
of ~ tape cartridge ma·
chines, audio consoles, processing amplifiers
and other studio equipment available from
Broadcast Electronics, Ine.
WRITE FOR YOUR CATALOG TODAY

ON YOUR LETTERHEAD

--- BROADCAST ELECTRONICS, INC.
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---·QUINCY, ILLINOIS 62301

Telephone(217) 224-9600
For More Details Circle (60) on Reply Card

SMPTE
continued from page 49

directed at the other panel members
about the interplay between off-line
and on-line. in view of the new
VTRs being introduced. and on the
direction of future VTR editing
systems if electronic production
techniques change. Several pane­
lists agreed with the morning speak­
er Sterling Davis that the two
techniques will blend as time goes
on. At least one panelist visualized
that film-type electronic production
would shift emphasis away from
complex editing systems at least
during the major portion of the
production cycle.

The electronic production day
Co-chaired by Fred Remley and

Bob Paulson. the afternoon session
on electronic production started
with a large screen projection of a
program shot entirely on EFP equip­
ment. Using a TK 76 on a Steadicam
and BCN 20 portable VTR. Ray
Piper of Unlimited Productions ex­
plained that the takes were auto
assembled on the BCN. transferred
to quad for editing, and via Image
Transform for large screen showing.
The results were impressive. es­
pecially since Piper said there were
1147 edits in 27 minutes of program
material done with a CMX 340 X.

Flaherty's following presentation
reviewed CBS' progress with the
"film style" electronic system they

have installed at the TV center .
Studio City. He said film st1,t(.
dominates TV prime time by a 70::1. ·''
ratio, but this would continue ~1
shrink as the techniques they a: ,iP
instituting become more widesprsaf J,e

Flaherty's major point was th11

with this kind of equipment, fil
companies can get into TV ele '1
tronic image generation withoif ;;
discarding the creative talents a' '.'1
ready on hand. MTM, which w11:''
completely film-oriented, now I:;
using this system for two curre111~
sitcoms. We've Got Each Other an r
The Betty White Show.

James Redmond of the BBC the J
showed the current production tecl 1
niques used by his organizatior ¡;:a
Some of his statistics were interes ",~
ing since they affirmed that elet 1··
tronic production yields the IDOi f:.:
program hours in their operatior l:.:i
According to Redmond, the lion•¡~;
share of new programming (670/o) i .¡t
done with TV cameras, 31O/o is don •Ir'
on film, and a mere 20/o comes i' ~:;r
via satellite.

The BBC also has taken gres
care to color-match film and elec
tronic images so they can bi'ffo
inserted into each other withou111~~
objectionable color shifts. (Author'
note: the color matching unit i
called TARIF. which stands fol
Technical Apparatus for the Rectifi ms
cation of Inferior Films.)

Frank Fleming of NBC (standing) chaired the "Is Technology Killing You" panE
Seated panel members are (left to right): Henry Zahn, Renville McMann, Jose¡
Polousky, Frank Davidoff (blocked from view), Marcel Auclair, Anthony Llnl
Vern Pointer, and Marc Sanders. (Photo by Donna Foster Roizen.)

BROADCAST ENGINEERll
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· 1 Michel Oudin of the SFP gave a
11ailar summary of television in
-snch network studios. The SFP is

, :1 organization of more than 3.000
1ployeeswith studios in Paris and

'-'ll"ewhere. Oudin also declared
,,,(fltfilm was still better adapted for

ma production. but he showed
w the SFP is employing a single-

£ mera production technique with
_.1·htroníc equipment to cut cost.
r- 11'.hyare experimenting with port­

cameras such as the Microcam
, u•Il t-ínch helical VTRs like the

.(~.They still edit on 2-inch quad.
1 eventually that will change.

·-,1nlinsaid.
his year the SFP will produce

. ,.~re than 2.000 hours of programs
, Jl'-lch feed the three national net­
-fkrk channels. TF1. A2 and FR3.
'31Ün expects the single camera
in style" production with EFP

rsnpment to provide good program
.rlity at considerable savings in
utur e.
lenry Zahn of Fernseh provided

'·1!»mprehensive description of his
'(hpany's Type B helical recorder.

CN series. Zahn stressed that
unforrnat already was ratified by
npMPTE Working Group and that
·I ,:ual hundred machines are in
ndration. the bulk in Europe. with
·1p in North America.

s paper covered the existing
continued on page 54
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Our Phono
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familiar face
with anew
low p-icel
Now the proven performance of our professional phono
preamp formerly sold under another name is available as a
UREI product and is priced under $350.00. The 1122 is a two
channel, solid-state preamplifier offering precise RIANNAB
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disc reproducers. Individual high and low frequency
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SMPTE stations. thus effectively cutting
costs and improving duty cycles of
mobile vehicle usage. One statistic
he gave was rather pointed: the
number of programs using one color
camera and one VTR doubled be­
tween 1975 and 1976 and is still
climbing.

The session closed with Scott
Gibbs of KPIX (Westinghouse. San
Francisco) giving a vivid description
of how the Evening show is put
together on J~ -inch cassette equip­
ment.

continued from page 53

configurations. including a newly
introduced 20-pound portable and
future systems using twin cassette
decks for automated studio opera­
tion.

The next paper by Mr. Morikawa
of the Japanese network NHK.
explained how mobile vans belong­
ing to NHK are pooled and assigned
on a need basis to individual

AMPRO
builds audio
consoles the
way you
want them.
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Dependable.
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Easyto work on for a minimum of
maintenance and down time.
And with all the features you want
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needs.
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You'll stay on the air!

Ampro audio consoles
available In:
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and simulcast configurations.

• Rotary or linear fader models.

A. !!~~,~.~~~~)!~~~/A' Professional Equipment for Broadcasting Professionals

SEND FOR FREE 28 PAGE COLOR
"STATION PLANNING GUIDE"

For More Details Circle (41) on Reply Card

54

Advanced technology session 1

The Friday morning sessi
chaired by Charles Ginsburg
Ampex dealt with the latest in '.
technology and got off to a gd(
start with a paper on fiber optics J
A. Tenne-Sens of Canada. He d 1lt
ferentiated the system response ,
10 Hz to 16 MHz from the DC to 2;
MHz response of the optical fit
themselves. The major limits are t
transducers and electronic syste1,
which encode and decode the sign
Non-linear distortions increase w
the modulation factor of the LJÍ
and it's hard to get straight Ii
response overall.

Joseph Roizen of Telegen follow\
with a report on teletext technolo ~e
now in use in about five countn ;1
around the world. Roizen describ ':al
the well-established CEEFAX sysf ; 1
used by the BBC for their 100-pa l~
"magazine of the air" service '
viewers, and the IBA counterpr' ;e
known as ORACLE. .

He also showed typical servic ~I
provided by French TV with a te ·tir
text system known as ANTIOF1 ·'
Developed by their research facil .~
in Renn es, this system perm .
allocating everything from a fl~~·
lines in the vertical interval to t '·oc'
full set of picture lines for digi11:r·
data transmission. " .;~

Robert McKenzie of Ampex 1 ili'1
plained the Hilbert transform chi 1 j~

ma processing in his cornpan.. :ral
Electronic Still Store. Using a .
subcarrier sampling for digital Cl ~
version and comb filtering of 1 I 0/
chroma information, McKenzie I 1,,e
scribed various optimization tel 1~/

niques for best picture quality. It ~º
difficult to fully separate luminar Ier 0

and chrominance signals when th111 si
is vertical movement in the íma s~ª
but the technique of rocking i. ·on1
subcarrier phases can help. I res

Gene Leonard of Da Vinci Syst~ 'e~·
was next with an electronic ~\~1

1

posa! which, if adopted, should ar
place carp~nters and scene painf '1~:
in TV studios. ~1·

Leonard pointed out that the n •n¡Ud
element in TV image manipulatio1 1 I:
the access to every picture ele~ 't·
in a digital frame store. I l¡u~

Mr. Eto of Hitachi closed 1,er
session with yet another approl 0~11

to digitizing video signals by bf ~er
separation. Eto's method is t~ .. ,~~
itally convert only the RGB s1gJ1 ~1n
up to 1 MHz and to send the, e
signals via a separate chanr ~Ck,n
There appears to be no end to1~ ~ ~r
ways of slicing up the same pie. I, ,e~
the question and answer sesJ: . dné
proved that the proponents of n ~~.,
4X or band splitting don't recon~ .\
well with each other. II l·U.

BROADCAST ENGINEEfl
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Revitalizing
·the Emergency Broadcast

System

~ce the early days of CONEL-
[Con trol of Electromagnetic

mation]. the broadcasters have
l'lfl hearing muffled federal plati­
iri:lsabout organizing the local and
13! broadcast stations into co­
~1e warning dissemination net­
.s. Even as recently as today.
broadcasters are playing the

iting Thomas role. where seeing
lieving.

Odly enough. the many voices of
epast that rebuked attempts to
nulate organized local and state
odcast station networks are now
Reed to a few. A basic reason
l tis is a joint program organized
1e broadcast industry (NIAC).
tina! Weather Service [NWS).

'Jira! Communications Commission
i~). and the Defense Civil Pre­
~e~:lness Agency (DCPA).

ice the formation of the
·ngency Broadcast System (EBS)
r-ctober 1. 1976. EBS seminars

10 workshops have brought to-
tir representatives of the broad­

.íhistations. NWS. Civil Defense.
!state and local officials in 38
ns. (Figure 1 shows the states
ce seminars and workshops
1 been held and where future

1111 are scheduled.) The multi-
1tjaizational coordination involved
:::hedule a program of this

htitude is unbelievable. An im-
11 tnt factor. however. is that this
. two-year program with a
·du le as well as a purpose.
Ie r December 1. 1977 and

1 nuing into July 1978. the
··Huleof seminars and workshops
Je complete. EBS sessions will
:Id in seven states. Puerto Rico.
the Virgin Islands. The last
months of the two-year effort

Je directed to follow-up activi­
í'he idea is to complete EBS

•13 and procedures for each
+o , possession. and trust territory
. 'IJ U.S.
•'I ;'!y-three states are currently

I

nber, 1977

By Joseph J. Conte
EBS Program Manager National Weather Service

involved in developing EBS plans
and procedures for large segments
of their states. Several states have
completed. and have operational.
plans and procedures to use EBS at
both the local and state levels to
disseminate short-fuse natural and
man-made disaster warnings to the
public. They are Connecticut. the
District of Columbia. Georgia.
Maine. New Hampshire. New
jersey. Ohio. and Rhode Island.
With minor exceptions. almost every
state visited has at least one oper­
ational area plan with procedures
to use the EBS for a local emergen­
cy.
The FCC recently sampled 570

broadcast stations throughout the
country and asked them how many
times they've activated the EBS
locally or statewide since the start
of 1977. A survey of responses from
420 stations shows the EBS was

activated 594 times for xlu to or lor:a l
emergencies.

Broadcaster enthusiasm for EBS
has increased pc r co pt ib lv s inr:o
1975. In Utuh . llcnrv llilton. EBS
stnto chnirrnun. wrote ;111 EBS song
which was sung at their s t a t e
seminar and workshop. In North
Ca roli na , Carl Venters. EBS state
chairman. put on an EBS skit ut
their sessions on "I low To and Not
To Broadcast an EBS Message ."

The 950/o inr-r easc in EBS activa­
tions. as well as the song. the skit.
and invitations to hold seminars nnd
workshops in so rnnnv states. points
to a perceptible incr easc in broad­
caster cnthusiusrn for EBS. Named
here are only a couple of the many
responsible and serious EBS state
chairpersons and broadcasters who.
as usual, arc strong advocates of
public service. \.'\'ho said revitalizing
the local and state EBS won't work?

Figure 1
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Light beams
audio for WJIB's

celebration
By Michael Scheibach

\\'hen Boston's radio station
\\')11:3-Fl\1 colobr atod its 10th anni­
ver sa r v recentlv. historv was made
as \\'JIB became the first radio
station in New England to use laser
technology in a remote broadcast.

During the station's birthday
wee I-end in September. it tool- its
show "on the road" by setting up
mini-studios in a Gl\1C l\1otor Coach
located in Boston's \'\'aterfront Park.
Then. bv using a "beam of light"
from atop the l\1otor Coach. the
station broadcast bar-k to its main

studios 011 Commercial Wharf. ap­
proximately 1.000 feet away. To
allow station personnel to monitor
the remote operation. a television
was installed in the vehicle to
transmit to the studio.

Jim Howard. WJIB's chief en­
gineer. decided to use the laser
system after seeing it at a trade
show. Howard realized that the new
optical transmissions system. de­
veloped bv American Laser Sys­
tems. Inc .. could be adopted for a
remote broadcast since it would be

...

enqlru ,
stands on top of the Motor Co -
to align the laser system during
remote broadcast.

The remote van, with the I< -·
system on top, was parked
Boston's Waterfront Park dur
WJIB's birthday celebration.

www.americanradiohistory.com
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.asier to install than telephone lines
nd was capable of transmitting up
1 2,000 feet. The station then
mtacted Lake Systems Corpora-
n, a local distributor, which

'llrnished the system (model 761) for
1 \e special remote broadcast.
The 761 uses an infrared optical
,c.rrier, thereby avoiding FCC li­

;iOnsing requirements to transmit
inlS.Y one volt composite video signal
L~fim sources such as TV cameras,

.Rs, or demodulated microwave
osebands, plus multi-channel high­
;ality audio.
·According to Howard, the system
wery portable, and eliminates the

1}.mid for installing cables. More
ipor tantly , it transmits studio­
alíty sound under all weather

ounditions, except extreme fog.
¡~!though Howard does not believe
·~v'IBwill use the laser system on a
~:1:ularbasis, he did say the station

·1~ht use it for future remotes
saducted during special events.
) Nhile it has bscn known for some
.rltie that video signals could be
11)f.tover short hops, not much
•uatmtion has been given to audio
1 mals on optical carrier systems.
.fnfact, the bandwidth capabilities
Jim similiar to that of optical fibers .
.~"1dreds of audio signals could

ueree been sent on the same beam.
I &f here is a problem, it's that the
1hqadwidth is so wide that other
liJlals may hop a ride and arrive

behnvited. This, of course, can be
ilcl.ninatedby special filters.

Beautiful music
ihe laser demonstration was just
part of WJIB's birthday cele­
tion, however. The station,

síradcasting "beautiful music" 24
f¡ors a day, first signed on the air

dtk¡. tember 15, 1967, and in honor of
::i#i] occasion, WJIB launched its
itiebration by land. sea. and air.
ihl~ddition to laser beam.
1111.overnor Michael Dukakis pro­
limed September "WJIB Month"

8$1assachusetts. And Boston's
1yor, Keven H. White, declared

dnotember 15, 1977 as ººWJIB-FM
I dio Day" for "providing New
b1dand listeners with fine quality

ic, news, and public service
li~grams from its location on his-
1 1~c Commercial Wharf since
·;7." Commercial Wharf was re­
mad "WJIB Wharf" for the event.
[he station also received con­

'1Pl1tulatory telegrams and letters
I•m throughout the state, and from
l\~ congressional delegation. WJIB

1 -rd these, as well as taped
•ssages of congratulations from
111eralpublic officials, during its
hr-day celebration. O
I

'~ember, 1977

SCULL~ :lS()I? a master-piece
SCULLY REPRESENTS ONE OF THE BEST VALUES IN THE INDUSTRY.

THIS MONíH WE WILL PROVE IT MORE THEN EVER BEFORE'

most models IN STOCK'

and it~s the special (If the 1n£11tl1.
fJHe o¡ tk ?f4tion'a ta~t d~u to
t'-e d.'UJadcaatami 't«-auí"'9 id"4t'tlf,
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Listen to
theSou{ld

reshness·~
•..
"'

Test tapes deteriorate, for a variety of reasons ... including use,
magnetized heads and the presence of random magnetic fields.
High frequencies are the first to go and, before you know it,
you are in an area of distortion all your own ... completely
at odds with the rest of the industry.
If your test tapes are a year old or older, get your system back
in order with precision STL test tapes ...
internationally acclaimed.
All audio widths from 150 mil. to 2-inch. Prompt delivery

For the distributor in your area-Call or write:

TABER Manufacturing & Engineering Company
2081 Edison Ave.• San Leandro, Ca. 94577 • (4'15) 635-3831
Stamford distr ibutor: Audio techniques, Inc.
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Gerald Block works a recording session at Sigma's studio 5 in New York. The center panel on the custorn-deslqrn
console has auxiliary equalizers, and controller and group functions, giving the engineer more control and flexibilil
(Photo by Ray Garcia.)

The engineer's view of the recording studio. (Photo by Ray Garcia.)
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9 When new recordings arrive at
te broadcast studio. many of us
ind to take for granted the vast

nilprovement these offerings provide
j audio quality over their predeces­
srs of a few years ago.
How often do we stop to consider

t-tat the success of today's "sounds"
1 often the result of a continuing
rvolution in recording techniques

by a relatively small group of
«eative engineers. manufacturers.
d sound studios who continuall
ive to improve the "state-of-the-

rt"?
1One example of this effort i
iladelphias Sigma Sound Studios.
unded in 1968 by Joseph D.
rsia. former Philco research-
chnician turned audio engineer.
ma Sound has energed in the

"l's as the producer of the "Philly
und." a distinctive blend of
ythm & Blues with strings. horns.
d other instruments usually asso­
ted with classical music.
The current star of the electronic
w at Sigma is a combination of

¡Q-track recording with automated
~ital memory and readout.
The console was designed by the
f;¡ma engineering staff and custom
nufactured by MCI in collabora­

tn with Allison Research of Nash­
vle. The audio chain was intention­
y kept as straight forward as
sible; it contains only four oper­
onal amplifiers from mike to
mdule output. and is transformer­
!£S at all high-level points. It has

"Sigma Sound has
emerged in the '70s
as THE producer of
the 'Philly Sound' ..

eral engineering conveniences
.isigned to allow quick set-up
1tring live sessions. including: an
utomatic cue system with manual
1·,erride; automatic level presets for

II '3Ck bouncing and doubling; cus-
• m equalizer. including a 12-fre­

uency, two-slope high-pass filter:
lkndule status LEDs cluster grouped:
hodule mode switching facilities on
'~' master or individual basis: depth
11rnension held to within limits
hich permits reaching the top of
.e module from a sitting position:

icernber, 1977

and stepped controls on all critical
functions fur resetabilit y.

The console faders. un inde­
pendently functioning unit. are dig­
itally encoded using tho Allison
Research "Memory Plus" system.
The fader position is physicallv
changed by moving an endless-loop
touch band whose upper half is

exposed under the Iador escutcheon.
The ulcctrit.al position is indicated
by u moving point of light omitted
along 1:1 row of 32 l.ElJs under the
fad er touch bu nd. The fader reso­
lution is .25 dB per stop and fader
drift is impossible due to diaitul
control.

continueo on page 60

OUR llPLOCK
DOES fDR AUDIO

WHAT OUR
JOYSTICK DID fDR VIDEO

t· r : •• 1.Editing Videotape Means
AUDIO as Well as Video

: ..

,..
1·1: ¡',t•. l- • q .. ¡¡·. . t, ,
• ' •• f.,., j 1 : !J -'. ,I '/f !,,I '

I• : ~·l I ;
•'' :

11.'1 ! t
'.

f
I! 1'. !l~... ;·I .,~

''.•·; ;· ·¡
:· i'. .. "".: I, 1· : ' :0

t.'• ,•.. ,•

.: 1, ,·:·

,, ;, ti: .' .; : .
l. l ¡ I•'

".<. I 1:¡¡:I

•• 'If. ••.•

: ;, : ]••!j • : 'It'' ¡ • Editing Means Convergence
:.¡¡,• •• ·t. ;¡

·t t· H 11: ~ 1r.· 1 • If!!/: CONVERGENCE='CORPORArl«>N
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Mixing Down
continued from page 59

in audio form. the movement of all
faders. all mute. solo. group master
conditions. and level changes are
recreated aurally and visually in
real time with absolute accuracy.
Automation-assisted mixing with this
system is precisely repeatable and
is not affected by tape-speed varia­
tions. machine alignment. drop outs.
or data punch in's.

To anyone who remembers "live"
[or "real time"] recording and
mixing. the computerization of audio
recording and mixdown is most
apparent in what happens to the
people in the control room. The

The level setting. on/off (mute)
status. solo status, and group mas­
ter assignment are all fader-relation
functions which are independently
transmitted in digií al format to a
modulation package which absorbs
the information and translates it
into a low-level audio signal. This
signal then is recorded on one track
of a master tape during a mixdown.
When reproduced from the tape and
received by the automation system

Want to get
more excitement

on your
TVscreen?

With Chyron IIand
Chyron lllB TYTitlina
and Graphic Systems

you can •••

••,••••
lJílflPH~~Sl[]íl~ CR~l
nn1.1. mWJ11rrr11111~11WJ~

FORCOMPLETE INFORMATION CALL OR WRITE:

'I IJI NII l\.\.IJuneu Pl AlfJVI!W NI W Y!)IH<11!11!•I[ l ( PltONI !'J1Gl<'llf) J296 • l[L[X Mll'ú>? CHYnONPLVW
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nervousness and frazzle have bi
'replaced with an easy-going inter;
ty and self-assurance. The ability
break down a composition into ·
component groups, even single
struments and vocals, then rece
bine them into final form. t'
released the artistic side of 1
engineer.

The result of the Sigma-Mn
Allison collaboration is that me
options have been given to t
operator. without exceeding 1
capabilities. ,

Simple comparison with recor
ings made only a few years ago/
sufficient to illustrate the vast
improved potential of today's E
gineering technology. •te

The storage/retrieval possibiliti
of automated audio cut the tit
needed to produce the desired e1 Iiº
result: however, instead of getti: , 11
down and going home earlier. f ir

a
i lil

"Simple comparison ~
with recordings made i~

only a few years ago · ·1
is sufficient

i ;'.to illustrate the I .C

vastly improved I,. I~
l'.1

potential of today's I Ii¡

. . ;r
engineering ¡ •tíl

technology. .. . ~i
1 !~

engineer can apply his extra hot
to seek better reproduction a
sound mix.

Joe Tarsia. never satisfied w
standing still, believes a studio m11
constantly stay ahead, regardless
cost-or risk the even grea­
hazard of obsolescence and loss
position in the field.

According to Tarsia, the interP)f'Fi¡
between user and maker has p¡J
duced most of the advance in 1
field. and while larger comparu
have the money and people
in-depth R & D, the little person l
an offsetting virtue of being a bet I
listener.

"Above all." Tarsia says, "an
should not say, 'We've got just wli
you need,' but 'What do l IQ
need?'" ~ar,

Tarsia. who still spends at 101 •.1·
three days a week "at the boai ,1'·
and functions as both president E ·~
chairman of the board, heads, ,íl
team of 32 technicians and spec', ~I
ists now located in two studios ·~~
Philadelphia and one in New Yor" ~~~

In charge of the technical side ~.~
Wayne Wilfong, director of 1 '1¡.

"'

BROADCAST ENGINEEAll'
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"The ability to break
down a composition
into its component

< :• groups, even single
instruments and

vocals, then recombine
them into final form,

e- has released the
artistic side of the

. ''engineer.

1;:eering. who also helps in the
·,,!dsign of oncoming generations of
r ·nnipment that will help maintain
·. Smia Sound's competitive edge.
1 tlrry Chipetz. general manager.
-rrvrsees business in both Philadel-
.Jla and New York. while New
ck's day-to-day operation is han­

illd by Gerald Block and Barbara
isi.
1 .igrna has six studios. numbered
nthe order of their development:
nnbers 1 through 3 have two
~t<track layouts with capacity for
tling and dubbing; studio 4 has

.1.11r automated 24-track layout: nurn­
tOE 5 is the newest studio, and is

1 bated in New York: 6 is a small
ing and copy studio. And. con­

tt1ction has just begun on a
enth studio.

JE .sked how broadcast stations
nnld improve the quality of present

j'

"The end product of
all this is to give
the musical artists·····1

who come to
:)igma Sound the best

11· possible vehicle to
transport their

art to the ears of
their fans."

· sordings. the following comments
rfaced:
'Every mono station should get a
mpatible Stereo Generator to

'i 11 ninate the 3 dB center channel
" r-ld-up which happens when ster­
; J is directly summed to mono."

'Station owners should constantly
'1 1en to other stations on a variety

""~quipment. especially car radios."
I
rcember, 1977

"Station owners should stay alert
to the quality of their sound versus
their competition as much home
equipment is now so good that
formerly small differences now loom
large to listeners."

"The limiter is the most misused
piece of equipment in any broadcast
studio."

Sigma Sound takes stations into
account a great deal. Every selec­
tion is run through Altee 604E's in
Big Red enclosures. then through
medium-priced KLH 17's. and finally
an average table radio-constantly
being monitored for response on

each.
The end product of all this is to

give the musical artists who come to
Sigma Sound the best possible
vehicle to transport their art to the
ears of their fans.

The success of Sigma Sound is
evident from their list of clients.
Among the many recording artists
who have used Sigma Sound are
Paul Williams. Charlie Daniels. Elton
John. Gladys Knight & The Pips.
Harold Melvin. Melba Moore. the
O'Iays. Billy Paul. Joe Simon. the
Spinners. Andrea True. and Stevie
Wonder. [ l

There's no competition for
Harris' new Criterion 90

Unbeatable Price and Performance

Harris now offers a professional
tape cartridge machine priced as
much as $300below similar
competitive models.
Superior design techniques and
high production capabilities
allow Harris to pass on these
great savings to tho broadcaster.
The rugged features of the
Criterion 90, computerized
testing and strict quality control
are combined to guarantee
reliable performance through
years of use.

Call today to order the Harris
Criterion 90 tape cartridge
machine ... 217/222-8200... or
contact Harris Corporation,
Broadcast Products Division,
Quincy, Illinois 62301... and
SAVE.

HARRIS
COMMUNICATIONS AND
INFORMATION HANDLING

,,,,,,
......~ ....

' -
·- .... ·~-·
• r..

.
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si: ii inu .
The rusu l}: si\ str;1i¡..:ht cuts off of'

;1 HolH:rt C:o11!1:t nlhum follower! hy
í hrr:r: :111cl ;1 hnll h1111rs of "blip ...
!dip ... hli p" ;is the: nP.e:cllr: t rn vnrsod
lh1: i11sicl1:1·111wr:ntri<' ¡..:roovr:.

I 'sing :1 p;1\·pl11111r:horn in Chir ar­
tl1dli Sq11:1r1:. lrnv t r ind rn ll inu ího
11¡11:r:iti1111s111;111:1¡..:1:r.hut í horr: w;1s
1111:111swe:r. I le: th1:11 trir:cl tho rh iof
1:11.~i111:e:r.:111cltite: phnnr: ;itr: his only
tlin11:. 111: ;111d í hr: sr:n1ritv m;111 for
t lu: Sq11;1re: l rir:d pir:kin¡..: tho lock.
li u n l lv . \\ n r r iud l i s t c n e r s ru l índ
p11lie·1:in sull'icinn: number that they
[l ho polir:n] arrived nt the station

#rant blue
bananas to
sag tails
•• • •• • ••••• ••• • • • •• • • • •

Hlip , hlip , blip
gor.s the needle

/\ll-11i¡.:ht :1111111111w1:r.1:r:111k 1:r1:\·.
11·;is "l.'()C:'s 111:11·1:st1:111p\o\'f:P.;¡ f'1~11·
\1:;11·s ;1¡..:o. 11!11:11:ilt1:r d11:1·ki11.c:;¡
1111is1:lw l11:;1rcl uut s it lo . hu ;J('f'i­
tl1:11t:ilh· !1H'k1:tl hi msu!l mil 11f tho

From WILKINSON
ELECTRONICS

From WILKINSON
ELECTRONICS

the

All Solid State
1KW

FMTransmitter
Our 14th Year of Progress with
248 Transmitters In Service and

6436 Clients from
Abu Dhabi to Zambia

ELECTRONICS, INC.

PO BOX738 ·CHESTER, PA. 19013 (215)497-5100·TWX5106693188
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.rrnum] 5 a.rn . [along with
rnornhcr-s of the press).

The result was front-page pub
lwity in the evening Examiner an•;
incoming newspaper clippings froru]''
;1rou1HI the r:ountry for a month. ¡¡:
grinning. but chagr inod Fr ank Fre~
hurl pulled off tho station's greateE
puhlioitv stunt-hut unfortunately i
wasn't in n ra ting period1 Peter V\
Tny/rir. KFOG.

Gulf region is
warm and moist

To tell you the truth. I've
enough blue bananas. Let's g1v1,
equal time to the other end of youl
column.

• ta
Maybe you had to be there tha , ~

hot. humid June day this year whei :~
our weather girl was giving he •
usu a 1 concise national summary
She read it this way: ,

" ... and there is a region o ,K

warm. m?.ist, hair around the gul, ~~
region ...

She knew what she said. but trur
to the calling. she forged aheac 1.~1
with nary a break in tempo while
the rest of us enjoyed to the fullee' pr
the only weathercast I can remem« hi
ber to feature its own SAG TAIL f!lt
Anonymous. Midwest gospel station Ú0

:~:

. ·~¡. I·
Disco "Lucey" f:'~'A few weeks ago Governor Lucey ¥.

of Wisconsin was to have a stater .
wide telephone talk show ':"'hich ~m 1 ·~~
aired on many of the radio statíoru .1·
in the st ate.

Our boardrnan was all set for the
feed and was ready to sit back fol
an hour of relaxation. He starteri
into the program and found. to hi!~.~
dismay. that the originating statior 1 ieo1
WAS having some trouble with the 1~1ar¡

feed. \

In a panic he grabbed the firsl I ~e
record in sight and put it on the air r ~ln!

"lºDITo his surprise. the record he haq1¡,1
grabbed was "Disco Lucy," a se·¡111
lection he will long remember, Ton ~tr
Lewis. WNFL Radio. I , t

·~r

l.end us your bananas
Sl ip p od on a n y hlue ba nane

la tnlv? If the nnswor is yes. send u,
tho peel for a laugh or two. If blu,
hunnnns arrn1't in your diet. and sag
tuils don't wiggle down your street
gr:t with it. Mail your bananas t
Blue Bn nn nn s Editor, Broadr.as
1-:n¡..:inr:r:ring. P.O. Rox 12901. Over'
land Park. KS 66212. -i,

BROADCAST ENGINEERIN(
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»tinued from page 16

ers measure satellite range
:;TE Sylvania Incorporated has
«íver-ed high-accuracy laser sys­
s to measure the distance be-
een earth and an orbiting satellite
the National Aeronautics and
ce Administration (NASA). Pre­

.8 measurements help scientists
,.Jcument and compare motions of
o earth's crust over a period of
arr . These data and other stud-
srnay result in a model that could
hw the prediction of a global

urthquake pattern by 1985 and
Bl earthquake forecasts by 1995.

c Lansing forms
&.laadian subsidiary

1 Jtec Corporation's new Canadian
usidiary. Altee Lansing of Canada
t.. will be headquartered in
tconto. Headed by Ron Marsh. the

will provide centralized ware­
sing for national distribution and

- '''tnl inventory for immediate pro­
ut availability.
1 lajor advantages of an in­
ontry subsidiary are that it allows
.elers to be invoiced and pay in
aadian dollars. eliminating cus­
IS restrictions and distance bar­
rs, according to a company
kesman.

aian receives Emmy award
" arian Associates received a Ci­
oran of Outstanding Achievement
I~ngineering Development at the

lit:ivision Academy of Arts and
s rances' Third Annual Emmy

rds Luncheon honoring creative
t r; in television.

he award cites Varian for im­
rvíng the efficiency of UHF kly­

lfim tubes so that they use about
)o less electric power. thereby
mcing a TV station's energy

1isumption, while still producing
11 same transmission output.

<-lT orders satellite earth terminal
. 10-meter diameter satellite

' tlh terminal has been ordered
, m Scientific-Atlanta Inc. by
1 '!cT Long Lines. The model 8002
umeter earth station antenna has
1 oecial reuse feed to operate with
; satellite; this feed provides
-ultaneous transmit and receive
uability on the same polarization.

1J' ncluded with the antenna is a
is.lter assembly containing fully
ti undant high power amplifiers.
u and down converters, and 56
ibit data modems.

'ember, 1977

Broadcasting bill introduced
In a hearing before the House

Subcommittee on Communications.
the Carter Administrations' long­
range authorizing legislation for
public broadcasting (H.R. 9620) was
formally presented. The Subcom­
mittee generally praised the bill but
was concerned that it seemed in­
complete when compared to Car­
ter's earlier message.

But. according to Office of Tele­
communications Policy consultant
Frank Lloyd. the bill was presented
far enough in advance of any

legislative action that several spe­
cific technical amendments would
be added.

Video production facility planned
RCA Americom Se r vi ce s , Inc ..

plans a new facility to provide video­
taping production editing ;o111d plav­
back services for television pro­
grammers and distributors.

The new facility. which will he
located at RCA Arncr-icorns Vernon
Volley (New Jersey) Earth Station.
will be capable of performing so­
ph ist ic a t cd videotape editing .

From
WILKINSON
ELECTRONICS
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major broadcasting
stations & networks
on five continents
are now specifying

(ARISTOCART)
No, we won't name them, but
some of the best known broad­
casters in the business have now
switched to our cartridge for
better sound reproduction in
major markets from Chicago to
Capetown - from Sydney to
Stockholm.

There are some good reasons:
Aristocart is the only cartridge that guar­
antees you reel-to-reel fidelity (20 Hz lo
15 kHz) and FM broadcast phase stability
(better than 90° lo 12.5 kHz). Aristocarl
is the only cartridge individually checked
for phase, frequency response and overall
performance.

WE'LLREPLACEANYARISTOCART CAR­
TRIDGE WHICH FAILS TO PERFORM
WITHIN ADVERTISED SPECIFICATIONS
ON PROPERLY ALIGNED EQUIPMENT.

THE CARTRIDGE FOR PEOPLE
WHO CARE HOW THEY SOUND
DISTRIBUTORS IN All MAJOR U.S. MARKETS

I 01 /ht· u111._·111·.Hl·;;f ~UlJ cont<1c t

ARISTOCART DIV. WESTERN BROADCASTING LTD.
IO> llUKKAKD <;I VAN(OUV(R. CANADA V7X IMb
111 <W4) b87 1844 l lllX 04 S4bJ9
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Harris joins the AM stereo crowd
By Peter Burk

1977 instant reply i
Last year at this time, ATS wa''•ll

high on the "wish list" for 1977. A'
promised, the commission delivers'
an ATS package which allowed F~
and nondirectional AM stations t
install a "magic black box." Severa .a
manufacturers rushed to have hard !:1
ware available in time for th Ii!

IJ

It's time once again to put down
the soldering iron and look over our
shoulders at our accomplishments
for the past 12 months. and see
what might be in the "in" basket for
next year. We'll also unscrew the
front panel on the Harris CPM AM
stereo system and see what makes it
work.

Figure 1
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r .shíngton NAB. Most contenders
monstrated imaginary systems

might be produced. In fact. the
.z word at the show was "ATS

~W6J1patible." whatever that meant.
11 reality. few dollars were spent
,broadcasters on ATS systems. A
JI cloud labeled "let's wait and
o" seems to be hanging over the
le concept. Rules to permit AM
act ion a ls and TV stations to

,_,.Jrate under ATS were projected
. c i late 1977. If broadcasters are
•::ing the floor in anticipation.
1'I are doing it very quietly.

·-l Finding the missing channels
ast year, we wrote in these
BS that results of the cornmis­
o's tests on FM quadraphonic
Id be out by mid-1977. A report
ow out. but the journey will still
la long one for quadraphonic

1r·oonents. The new deadline for
n nme nts is December 16, 1977
lEh reply comments due January
,IJ~1978.
M stereo, on the other hand,

Ita gained momentum. Several of
rproposed systems have changed

.rhds during this year. and perhaps
1 other subject has caused so
ay voices to be raised at various

_.1.nventions and seminars across
nu 1 country. The National Am

eeo Radio Committee has com­
d tests on the systems sub-

ti-ed to them. Several others are
ng submitted directly to the com­
.uion.
1hrris Corporation, the johnny­

lt1;ie-lately in the AM stereo com­
tion. has added another three­
nr acronym to our vocabulary:
'1. That's Harris-ese for Com­
ible Phase Multiplex. Let's take a

1 r at how this system works.

11 Compatible phase multiplex
>d he basis of the CPM system is a
1 • of amplitude modulated signals

/~J arated in phase by 30 degrees.
I1 left-channel modulation is ap-
1 :d to a carrier Jagging the
11;1Itant by 15 degrees. and the
Í)lt channel to a carrier leading by
11degrees. The sum of these two is

,rll1 transmitted signal.
he received signal is broken

1 m into two parts. Information
h earing equally on both left and
·nit channels arrives in phase and
J ns the L+R signal. The di ffer­
e channel information (L-R) does
u contribute as much to the L+R
nnels since it is rotated by 30

11~•rees.

•rember, 1977

Transmitting CPM
Of course. it isn't necessary to

use two transmitters to produce the
two phase-related signals. The left
and right audio channels are fed
into a stereo generator that reduces
the information to an envelope
modulation signal and a phase
modulation signal. The envelope
signal goes into the transmitter
audio input just like a mono signal.

The phase information is used to
phase modulate the RF signal from
the oscillator.

To get a better idea of how the
CPM signal is produced. study
Figure 1. The oscillator at carrier
frequency is shifted by plus and
minus 15 degrees and fed to two
balanced mixers. The two mixer
outputs and the carrier frequency

continued on page 66

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

\I
' '\

RecorderI reproducer $790

PDll
SERIES

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

Compare for yourself

o ITC'sfamousair-dampedsolenoid
with Teflon coated plunger as­
suressuper-quietoperation.

o Deckismilled from asolid block of
V2inch thick aluminum. It won't
warp presents the same flat.
stable surface to cartridges every
time. Assures correct azimuth of
heads.

o Heavy-duty micro adjustment
head assembly with adjustable
tape guides. Designed for easy.
accurateadjustments.

o Direct-capstan, 450 RPM. hys­
teresis-synchronous drive motor
-with an electrolyzed shaft
-minimizes wow and flutter.
Eliminates need for rubber belts
andseparateflywheelassembly.

n Newtrim-linedesign letsyouplace
three units side-by-side rn a 19
inch rack. Each unit is only 53/•
inches wide. 5V•inches high and
15inchesdeep.

CJ Featureslatest solid state compo­
nents.even for switching applica­
tions. No relays. Printed circuit
cardsplug rn.

Reproducer
$590

.•..•.:,,

l••Call us and we'll prove it to you
For complete mtotmeuon call us collect at 309!828 138 I YouII
be talkmg to expenenced broadcasters who not only know what
ITC equipment can do-but know what you .vant u to do

lílTERílATIOílAL TAPETROíll<S CORPORATIOíl
PO Box 241 • 2425 South Maon SI Broommqton IL 61701

112-0001
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3000 Seties

Model 3100 Slim Line - the space saver for
A size cartridges. Available in mono and
stereo playback.

·~·:··::
..... ....,..,,.•..•...•~- .... "•. r-- -

·~~ ~ 1L.~'.:3
Model 3200 Compact - for A and 8 cart·
ridges. Available in mono and stereo,
record/playback and playback only.

Model 3300 Standard - for A, 8 and C
cartridges. Available in mono and stereo,
record/playback and playback only.

A new family of professional
cart machines with a large air-damped
solenoid, direct drive synchronous
motor, and a rugged machined deck.

And these Spotmaster exclusives:
Phase Lok 111head bracket for opti­
mum stereo phasing; a superior, up-to­
date, modular electronic package; a
unique cartridge guidance system; and
a full range of options including man­
ual/automatic fast forward, additional
cue tones, microphone input and
desk top or rack mounting.

BROADCAST ELECTRONICS, INC.
4100 North 24th sr.. Quincy, Illinois 62301

Telephone (217) 224-9600

PRODUCERSOF

~
TAPE CARTRIDGE EQUIPMENT

A FILMWAYS COMPANY

I: .:::::I
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AM stereo
continued from page 65

arc all summed to produce the CPM
signal.

A clipper removes the amplitude
modulation from the CPM signal.
(similar to the limiter in an FM
receiver) and produces a regulated
carrier to be fed to the transmitter
in place of the original oscillator.
The only difference is that the
carrier is phase modulated with the
difference information.

An envelope detector recovers the
audio (basically L+ R) from the CPM
signal. This signal is applied to the
normal audio input of the trans­
mitter.

Receiving CPM
Harris points out that there are a

variety of ways to receive CPM. One
method uses a synchronous detector
with a quadrature output. such as
a phase locked loop. One output is
L+R. the other is L-R. An audio
matrix derives left and right as is
presently done in FM stereo.

Another method would employ
two product detectors. one 75
degrees ahead of the carrier. the
other 75 behind. This method would
require no matrix. since the oscil­
lator drive would cancel out the
undesired channel.

Figure 2 shows a typical receiver
for CPM. Up to the detector. the
receiver is a conventional superhet.
The IF is applied to the input of the
phase locked loop which basically
demodulates the different channel
information. A 90-degree phase shift
from the phase-locked veo output
produces L + R information when
mixed with the original IF. The L+ R
and the L-R outputs then are fed to
a conventional audio matrix to
produce left and right channel
audio.

The pilot
We all know that it isn't stereo if

a little blue light doesn't come on at
the receiver. Harris suggests using
a 20 Hz to 25 Hz sine wave at 90/o
modulation on the L-R channel to
light the light. (90/o L-R modulation
is the same as 2.50/o envelope
modulation in terms of sideband
amplitude.) The tone would not
show up on mono receivers since it
is on the L-R channel. and would be
out of phase on the two channels of
a stereo receiver. so Harris feels
that little or no filtering of the pilot
would be necessary in the re­
ceivers.

What does AM stereo sound like?
Listening tests have been con­

ducted with all of the proposed AM

Fii LOUD•ESS
~8G~Dlli

without compromise!

Model TFL-280 Audio Limiter!
from Moseley Associates, l~.1
This frequency-conscious limiter
cleanly solves the problems asso- .
ciated with the transmission of pre­
emphasized audio ... including the
ringing (over-modulation) pro­
duced by low-pass audio filters
without the use of clipping. The
TFL-280 produces an on-air sound
almost impossible to distinguish
from the original program source.

See the revolutionary new TFL-280at
booth 203. Sheraton Park Hotel dur­
ing NAB. or contact us for product
bulletin 255.

MOSELEY ,1
ASSOCIATES, INC

SANTA BARBARA RESEARCH PARK

111CAST ILIAN DRIVE • GOLETA. CA 93017
Telephone (805) 968-9621

Telex 658448/Cable: MOSELEY

Digital

~ Indoor and Outdoor Sensors
~ Walnut-Finish Console
~ Gold Anodized Panel
~ Multi-Sensor Selector
~ Remote to Any Distance
~ 1/2" Sperry 7-Segment Display
~ Slaves Available

Send for Spec. Sheet, Model 309
Money Back Guarantee.

Also, a complete line of Weather
Instruments, Recorders and Controllen
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IJ)íl'HENEW STANDARD
;'COVERSAM BAND PLUS HARMONICS TO 5 MHz

reo systems. Under the right
1C11>ditions,they all work and they

sound good. Listening to a
tne)rding of an off-the-air stereo
'pal, or listening to a demonstra­
with a low-power transmitter,

üuaudío is amazingly clean and the
aration is good.

q vhat is difficult to evaluate is the
n~ormance of the entire system,
iudíng receivers. Listening to a

O modulation monitor and lis-
11¡lngto a $20 table radio are two
[erent animals. Of far greater

'1lf1ortance(at least in the begin-
,¡ ig) is the system's monaural
eformance. Many FM stereo sta­

.1 • ns have failed to take mono
· 1i eeption into account, as is evi-
1· laced by the phase cancellation

rd on mono receivers. (All of the
tion's employees listen in stereo
:J forget that a large part of the

' 11 tlience is listening in mono.)
1 1 .et's hope that we don't fall into

t same trap with stereo AM.
• 1 víouslv. stereo set saturation will

111very low initially. If the mon­
al performance is substandard.

" 11 first station in the market that
nverts to stereo has just taken a
p backward. Once every station

l d the market has converted to
~Q1reo,things will even out again.
t t it will be a tough decision to

~I
11'11:ember, 1977

The Model FIM-41 Field Strength Meter
hasmany more features-

• Measures Harmonics to -80 dB
• High Adjacent Channel Rejection
• Ganged Oscillator/Receiver Tuning
• Stable Operation over wide Temperature

Range
• Low Battery Drain Circuits
• Front Panel Speaker
• Large illuminated Meter and Tuning Dial
• Indicates field strength accurately down

to 1O µ volts/M
• RF input jack for tuned voltmeter appli·

cations

CONTACT US NOW FOR COMPLETE DETAILS
ON OUR LINE OF FIELD STRENGTH METERS

take the plunge into stereo if the
system doesn't match current mon­
aural performance.
This brings up another point to

ponder: Many stations are presently
boosting the high end of the audio in
an attempt to compensate for re­
ceivers that roll-off rapidly. The
receiver manufacturers want to
take advantage of the AM stereo
conversion to produce wideband
receivers. (They would. of course.
equip such a receiver with a
low-pass filter to permit noise
reduction when listening to a weak
signal.) Listening to a competitive
AM signal today on a wideband
receiver is. at best, a discouraging
experience. Even if receivers with
wide bandwidth become available to
the public. AM broadcasters will
still be faced with having to process
the audio for the plethera of cheap,
monaural receivers that will be with
us for a long time.
The point of all this is that to

demonstrate that a system-any
system-is capable of high quality
doesn't really bring us within reach
of making AM sound like FM.
We have a choice to make: Either

cater to the $10 portables or
produce a high-quality sound for the
sake of the expensive wideband
receivers. We can't do both. Let's
make this decision carefully. D

The AUTOMATIC
Audio Test System

That Measures.

•Harmonic Distortion
•Intermodulation Distor-
tion

•Volts
•dB
•Signal+ Noise I
Noise Ratio

•Wow and Flutter
•Stereo Phasing
•Differential Gain in
Stereo Channels

Contact Us Now For Complete
Details And Descriptive Literature.

• •

B I 932 PHILADELPHIA AVE.

fó roMA e IN s rRuMEN rs f~~~E5~:-~:~~G.MD.2º91º
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Norman Parker of Motorola engages Leonard Kahn
in debate over Motorola's stereo system.

By Dennis Ciapura

As expected, the 27th annual IEEE
Broadcast Symposium yielded a lot
of excitement. and some surprises
as well. The morning session. dedi­
cated to FM quadraphonic and AM
stereo. featured such well-known
industry leaders as Emil Torick, Eric
Small. Louis Doren. Leonard Kahn.
and Norman Parker.

FM quadraphonic and AM stereo
are two topics which have tradi­
tionally lent themselves to heated
debates, and one wonders if the
adversary relationships existing be­
tween the various system propo­
nents will ever fade to cool coexist­
ence. The "catch 22" is that the
proposed systems cannot coexist,

since only one FM quadraphonl1
and one AM stereo system will
selected by the FCC.

Quadraphonic discussion
The FM quadraphonic díscussié

opened with Louis Doren describi
the ins and outs of the QSI díscre
system. Doren traced the history

68
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·pl quadraphonic to when it was
'st introduced as the Doren Quad­
rplex System and described the 95
~z SCA that could be transmitted
eng with the quadraphonic signal.
set of spectrum analyzer photo­
phs demonstrating the system's

iripliance with FCC-occupied
mdwidth regulations was passed
t while Doren explained how the

t~crete quadraphonic system actu­
y would take up less spectrum
pee than a simple mono signal.
-Ie also pointed out that all the
,,{-4 quadraphonic systems are
lssing cousins" in that the meth­
tr, of generating the rear-channel
rnrmation are very similar, except
modulation details and how the

('\ is handled.
n reviewing recent activities of
National Quadraphonic Radio

mmittee, Doren explained that the
major matrix quadraphonic
onents, SQ and QS [referred to
'pseudo quadraphonic"),dropped
of the proceedings. We later
d Emil Torick of CBS Technolo­
Center, representing SQ, why
dropped out of the NQRC. He
since the matrix quadraphonic

ems could be transmitted under
ting rules, there was little point
participating in a committee to
mmend a change in technical

ndards. As you might expect,
áck does not consider the SQ
tern to be "pseudo quadraphonic."
1ric Small, representing the
'pon/Columbia System, followed
en and surprisingly, spent little
on the details of that system.

read he presented an interesting
folb1es of slides describing some ofº'~work done by the NQRC,

iuding photographs of some of
installations at broadcast sta­

n~t!s. In the end, Small and Doren
fllpeared to work well together
ui.rmoting the concept of discrete
•HUdraphonic, with Doren explain­
l how it is done and Small
awing how it was tested.

11> llthough Gerald LeBow was a
b~eduled panel memeber. repre­
rting Sansui QS, he could not

I nnd due to illness in the family.
1 11t meant Emil Torick was left to
end the matrix concept. After
king a case for the superiority
the CBS SQ approach over the
er matrix systems. Torick pre-

• .ted some charts showing how
P ·erage area based on signal-to­

se ratio for discrete quadra­
nic stations would be reduced
iatly. Doren and Small were not

.~•toressed, to say the least. with
r1ren suggesting that CBS must

.. t ve used the worst of the discrete
drophonic systems for compari-

·~ember, 1977

son. At this point, Torick was
pleased to point out it was Dor en's
system that was tested.

There was some skepticism about
Torick's comparative coverage data
being based on a 65 dB signal-to­
noise ratio, but he maintained that
standards for a high-fidelity trans­
mission system should be stringent.
There is certainly valid logic in both
sides of the argument because.
although reduced signal-to-noise at
a given distance certainly is not
desirable. it is unlikely that many
listeners will cease to receive a

station because the SIN has dropped
below 65 dB.

Toríck's strongest arguments in
favor of the CBS SQ technique were
in its simplicity. availability of
existing SQ records. ease of trans­
mission. and relatively simple re­
ceiver decoding. During this dis­
cussion. a person in the audience
said he'd like to comment about
another method of quadraphonic
broadcast which had not been
covered. The panelists did not
object. so the surprise guest speak-

continued on page 70

Recording quality that
speaks for itself

Scully's versatile 2808/2848
series offers professional
recording features, including
constant tension and pitch
control ... but total performance
tells the real story; the reliability
and quality that have made
us the leading supplier of
professional recorders.

Scully speaks for itself through
more than 200 sales and service
dealers worldwide. For full
information, contact Scully
Recording Instruments,
Division of Dictaphone Corp.,
475 B. Ellis Street
Mountain View, California 94043
(415) 968-8389 TLX 34-5524

®Scully
Recording Instruments
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raphonic program meterial now
available in large quantities is SQ
4-2-4.

Opening the discussion to the
audience drew questions about inte­
gral noise reduction systems. 25
usec pre-emphasis. and a reopening
of the coverage question. Small
offered an eloquent defense of 4-4-4
based on artistic limitations he felt
would be inílected by the less-than­
pe rf ect quadraphonic imagery of
4-2-4. He recalled the early musical
experimentation of Les Paul and
Mary Ford as well as the Beatles.

IFEE
rontinued from page 69

or was invited to the podium. He
lur nr-d out to be Jim Gibson from
RCA. promoting the RCA 4-3-4
t or-h n iq uo . Gibson suggested t h a t
thn RCA 4-3-4 system is a good
r-ornprornise between 4-2-4 and 4-4-4
in thnt it can do 8 better job of
rp1:idrnphonic irnagery than 4-2-4.
hut without 8S much signal-to-noise
rl"t"rinrntion as 4-4-4. Torick once
ri):?;1inmentioned that the only quad-
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saying their creativity might han
been hampered if there were limit, I
lions in multi-track recording. Sml
said anything but 4-4-4 could I
musically inhibiting. .

The quadraphonic discu ssios
ended with the basic arguments st~.
unresolved. but everybody's positir!
was a little clearer. Any unbiass
observar would have to admit ear
system proponent had some goc 1

points. and the best system depenr
upon one's priorities.

AM stereo
Chris Payne. NAB vice presiden:

presented a review of current Af~
stereo systems which participated ii
the National AM Stereo Radi.
Committee. The data he presente'.
demonstrated typical performanc
for the AM stereo system as a grou t,o¡
rather than as individual system. !ti!
According to the data, if AM stere
finally becomes a reality, the per
formance will be impressive. Pei
haps renewed interest in AM audi'
quality will make it economicall
feasible for receiver manufacturer f' tl
to produce better quality units the • :w
will make the broadcasters' audí.. II
efforts more effective.

Leonard Kahn, who made a
independent presentation describin
his own AM stereo system, sui
prised everyone when he announce
that Hazeltine Corp. has entere
into an agreement with him t
develop Kahn system receivers, thir l~SUE
imparting important prestige to t~lltr¡a
Kahn effort. In a discussion of th
relative merits of this system, Kah
drew questions from the audienc
as well as some heated respons
from Norm Parker of Motorola.

Parker found his way to the stag
and told the group in no uncertat
terms that the Motorola stereo sy! ere
tern did not "split" under heav 1 ~~
modulation as Kahn suggested. Kah] our
inquired about the accuracy o It
Motorola's block diagram for th 1 rt&
system, maintaining that analysis g¡L re
the diagram would prove his poinln O¡i¡¡1
Parker pointed out that actual fiel1·1~
tests. witnessed by Chris Payne, ~
showed no evidence of the phenoro e,
ena Kahn described. t m ~

A member of the audience ha11 on¡¡
commented previously about th11 ~I
"emotionalism" of the morning'. ~
quadraphonic and AM stereo di8
cussions. and Richard Cassidy!
sensing an amicable resolution w~
not at hand, finally adjourned tli
session. Cassidy, National Publi,
Radio director of engineering a~
session chairman, had opened th
morning activities looking forwar
to a lively discussion, but at t
close was probably grateful thl,
everyone walked away alive. ~

BROADCAST ENG\NEERIN
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t~!Why SBE?
-l 'v Robert Jones. Director

Why the SBE? Why join? Why
;·t·upport this engineering society? As
_::,013tional director I often hear these
---11uestions, and I believe they repre-
-: 'f mt valid inquiries on the part of
;, nose asking. Here are my answers.
: í SBE is a national association cut­
··a11g across all technical levels in
!"q M, FM, and TV stations. Although
"UJi cannot be all things to all
.ntprsons. it does serve a wide base

~>•1oc broadcast-oriented engineers and
.: >iltchnicians. Any organization that
::·~:hs grown from a few hundred
·ndrembers to almost 3,000 in just a
-e~fw years must have some appeal.

What are these appeals? First is
qrte appeal of local fellowship with
.1 kher radio and TV people through
..o leal chapter meetings. There is the
__mportunity to attend mini-conven­
:.' .tms, There is the chance to belong
1 :¡. an organization that responds on
1~half of broadcast engineers on

· ··mes before the FCC. Joining an
ganization which supports the

···11r:rtification Program is another
a peal of the SBE, as well as
··i·ceiving the regular SBE news­
' , tter, The Signal. Another appeal is
• iticentive membership and recogni­
"., tin for those achieving special

gals and/or plateaus. And, finally,
vi tere is the appeal of hanging a
~-euspected membership certificate on
i' II ~ur wall next to your FCC license.
:-1·1!' I believe the SBE, while not
-ro prfect. is the best organization
' •1rpresenting the field of broadcast

'agineeríng. By your strengthening
i through membership, it will be­

"· orne an even better organization. I
.. l rge you, who are not members, to
1tltíl out the accompanying applica-
J\tm form (see next page) and send

.-.iJ tin today. We all welcome you to

. .l•te SBE.

.,uippointments
I Patricia (Pat) Satter has been
ipoínted assistant secretary­
-easu r e r of SBE, replacing R.

' ·~:ichael (Vincent) Flanders who re­
gned to pursue interests outside

•'11.efield of broadcasting.
' '1 Pat has been employed as chapter
·.·"~ordinator since April 1977 and

;:rt3cember, 1977

64A. Smithdale. MS 39664; (601)
567-2612.
MISSOURI, COLUMBIA-Robert
Brockman, KOMU-TV. Highway 63
South, Columbia, MO 65201; (314)
442-1122.
NEW YORK, ROCHESTER-Frank
Romeo. c/o NTID. Rochester Insti­
tute of Technology, 1 Lomb Memo­
rial Drive, Rochester. NY 14623;
(716) 464-6436.

NORTH CAROLINA, ASHEVILLE­
Lee Davis, WLOS-FM/TV. Box 2150,
Asheville. NC 28802; (704) 255-0013.

SOCIETY OF
BROADCAST ENGINEERS, INC.

P.O. Box ·50844. Indianapolis. Indiana 46250

will continue in this category along
with "overseeing" all activities re­
lated to the national office.

SBE forming chapters

MISSISSIPPI, JACKSON-Charlie
Pearson. WMAU-TV, Route 1, Box
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SOCIETY OF BROADCAST ENGINEERS, INC.
P.O. Box 50844 Indianapolis, Indiana 46250

(317)842·0836

NAME

Application For:

O New Member
O Student Member
O Associate Member
O Change in Grade

O To Member
O Sr. Member
O Former Member # _

,,

_________ TITLE OR OCCUPATION _

________ CITY & STATE ZIP _
D <fl
<lJ <fl
;: ~ ( ) ADDRESS
<lJ D

~ ~ EMPLOYER
Ol

~ -~ ( ) ADDRESS
<lJ -.c eo
u 2 FCC LICENSES

----·---CITY STATION _

______ CITY STATE ZIP PHONE_

If accepted please consider me a member of

_______ OTHER TECHNICAL SOCIETIES _ WI

n1

Please complete all blanks. Should you require more space please use other side of this application. 11;
---

EMPLOYMENT RECORD: Station or kind Time Employed Position or
most recent first of business From To Duties

SBE Certification # (if applicable)

a Employer

Date of Birth _

o. Address
--- - ----- ---------1----------1-----·-~------+-------------

------· ____,>---· rnn
1•a1

a.

b

~- - ~
a - ---------

2
b.

------------ -----'--
Total Years of Responsible
Engineering Experience: _

EDUCATION
- --

TYPE OF
SCHOOL

NAME AND ADDRESS
OF SCHOOL

~o~g~ ·-- -
Trade or
Mechanical ,n-----
Corres p.
or Night
----

~

----.-l:ll---

Two references familiar with your work:

Name Address

1.

2.

e
Ol
Ü)
o
f-

Occupation

Enclose $15.00 (or $7.50 for bona fide students). No action taken without Dues. Check # _

-;-~-~-:---:--:-----------------------ºªte 19

:l
Cf)

<lJ
CD

I agree to abide by the By-Laws of the Society if admitted.

ADMISSIONS COMMITTEE ACTION: Date Approved for Grade
Action Deferred for More Information Candidiate Notified '1H
Chairman's Signature Entered in Records l
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'tftion­
-station

•••••••••••••••••••••••••••••••••••••••••••••••

Klystron rupture warning device
By Stephen Wurzburg, Fort Meyers, Florida

11 Vhile I was director of air opera­
s at WEVU-TV. Naples. Flor­

-~l. the station had the misfortune
fosing a 953-B Klystron due to
xer from a ruptured boot finding
way down through the magnet
'dings to the porcelain cap at the

of the tu be. I was asked to
-nClse an inexpensive warning de­

k: that would prevent any re-
1~prrence of this typ~ of accident.

-1rh1s able to solve this problem at
otal cost of less than fourteen
ars. Eight months after install­
l¡this device, a leak developed on
luoral side of the TTU-SSB Mill.

the unit activated giving the
1~rator time to kill the high-
1¡age before dis aster could occur.

t¡ onstruction is very simple. The
kért of the device is the water
sing units. These are constructed
1g four strips of extra heavy

foil I 1/2 inches wide and

of sufficient length to encircle the
top of the klystron water jackets.
leaving a short tab for an electrical
contact; two strips of paper towel
two inches wide. which have been
saturated in a solution of six table­
spoons of salt to one cup of water.
and then dried. 1 also used one
2-inch wide strip of masking tape
on each tube to insulate the first
strip of foil from the klystron water
jacket. One strip of foil followed by
one strip of paper towel and the
other strip of foil are stacked on
each other and snugged as tight as
possible. Each strip is held in place
with cellophane tape. Micro Alli­
gator Clips are used to connect the
circuit to the aluminum strips.

When dry. the sensing units have
intinite resistance and no current
flows. This insures "shelf-life" for
the battery. When activated. ioniza-

continued on page 74

TEST i

6V
1 : LANTERN

BATIERY

500Q6V
RELAY

KLYSTRON
SENSORS

6V
SIGNAL
LIGHT &
BELL

'ember, 1977
{

for colour cameras

SALES - SERVICE - RENTALS

30X FIELD
I''" fl2. 1

33-1000
1" fl 1.7
26-800

30X UNIV.
1 l/4" fl2. 1

20-600
1" fl 1.7
16-480

30X WIDE
1 ''" fl2 1

16-480
1" I/ 1 7
12.5-375

15X WIDE
1 •¡," fl2 1

16-240
1" f I 1.7
12.5-190

11X UNIV.
1 ''" f 12 1

18-200
1" f I 1 7
14-150

20X
1" fl2
17-340

10X
1 f/2
17-170

ENG
10xfl18

10-100

TELE-CINE INC.
5434 Merrick Road

Massapequa, New York 11758
(516) 798-2828
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• •

Aural Studier Transmitter
and Remote Pickup Links

SYSTEMSFOR
• 148-174MHz • 215-240MHz
• 300-470MHz • 890-960MHz

• Others on special order
•Solid StateSTL's for all applica­
tions - AM-FM-FM Stereo

• FMStereo or QUAD on a single
STL - a Moseley FIRSTI

Second Generation
Solid-State

Remote Pickup Links
Systems for 160 MHz and 450 MHz,
small sized, self contained, plus R.F.
power amplifier ... from the pioneers
in solid-state remote pickup equip­
ment.

Please contact us
tor full details.

MOSELEY
ASSOCIATES, INC.

BARBARA RESEARCH PARK

111CAST ILIAN DRIVE • GOLETA. CA 93017
Telephone (805) 968-9621

Telex 658448/Cable MOSELEY

Rudio Tape
for professionals

REEL TO REEL TAPE
Ampex, 3M. All grades,
On reels or hubs.

CASSETTES, C-1 O-C-90,
with Agfa, Ampex, 3MTape

LEADER & SPLICING TAPE
EMPTY REELS & BOXES

All widths, sizes.
- COMPETITIVE • FROM STOCK

a; Recording Supply Co.
CJ 1233RandRoad
0 1

Des Plaines, IL 60016
P~~y~ne Corp 312/297-09

For More Details Circle (62) on Reply Card
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Station-to-Station
continued from page 73

1io11 t ak c-, place and a current in
l'XL'l'\\ of 15 ma. trips the relay.
Te't' showed t h at approximately
one iablcspoou of water i\ sufficient
to trigger the al;1r111.

M;111y rcfincmcuts could be in­
corpor.ucd into thi\ b axic circuit.
but i11 our e<t\e cost wa\ a big
hctor ;111d the unit has served us
w cl l. There i\ no rcaxon 11·hy this
device could 1101 be used for a
remote 1r;111\111itter. The appropri­
at e rclav cont acts could be con­
nectcd 111 series with the high­
niltage \II itch on the t ru nsrnittcr.

Once lhe u 11il ha\ fu net ion ed, it
i.., ol course ncccss.uv to change the
impregnated paper towel. .. out what
;1 xm a!l price to p;1y.

Audio phasing
telephone patch

By James Nelson, WGST,
Atlanta, Georgia

This circuit provides a radio
station with a telephone patch that
eliminates the distortion inherent in
the telephone's carbon mike when
the announcer is conversing with a
caller on the air.

The DJ talks into the studio micro­
phone to talk to the caller on the
telephone and is on the air at studio
quality at the same time. He hears
the caller and himself in his console
headphones. By conversing with the
caller by using the studio mike and
headphones, the DJ doesn't use the
telephone handset at all. The call
can be put directly on the air or put
on audition channel of the board for
tape delay. Either way the quality of
the DJ's voice is improved consider­
ably over that of the telephone
handset.

Figure 1 is a phasing null circuit
that eliminates feedback of the DJ's
audio through the board, while
allowing the DJ and the caller to
talk on the air. The DJ audio feeds
the base of Ql and appears 180°
out of phase at the output null pot.
In-phase DJ audio appears at Ot
emitter to feed his audio back to the
telephone caller and to the Q2
emitter. The DJ audio appears at
the QZ collector still in-phase,
feeding the other side of the output
null pot.

The output null pot is adjusted for
cancelling of the DJ audio at the

Send us your

steñian- ii¡¡(
ta-station 1! ~¡

ideas. We'll
send you the NAB

Engineering Handbook

If your equipment tips or
other operating ideas are
selected by Broadcast Engi­
neering to appear in Station­
to-Station, you will receive a
free copy of the prestigious
NAB Engineering Handbook
(or a cash payment, if you
prefer).

The latest Handbook con­
tains over 1,000 pages and
1,000 illustrations covering
every aspect of AM, FM and
TV operation and mainte­
nance: recommended proce­
dures, fundamentals, stan­
dards, rules and how-to in­
structions.

Stat ion-to-Station affords
you an opportunity to share
your expertise with readers
throughout the industry: how
you solved a nagging tech­
nical or production problem,
modified a circuit for more
flexibility, redesigned a
studio or facility, developed
new test procedures or em­
ployed an operating idea to
save time and money. By
sharing your knowledge,
you'll share in the wealth of
information contained in the
Handbook.

Send your items to: Sta­
tion-to-Station editor, Broad­
cast Engineering, P.O. Box
12901, Overland Park, KS
66212. Please indicate if you
want to receive the Handbook
or prefer to receive a check.

The Handbook can also be
purchased directly from the
NAB at $30 a copy for NAB
members and $45 a copy for
non-members. Write to: Sta­
t ion Services Dept., NAB,
1771 N Street, N.W., Wash­
ington, D.G. 20036.
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tput. thus eliminating the feed­
ck patch from DJ mike input to
·:!rd out back to the telephone
out. The DJ audio appears on the
rrd only at his mike mixer.

Jr 'ne telephone caller's audio feeds
h QI and Q2 emitters and
oars at tho output in-phase.
ling the board's telephone input.

t1 1 input and output transformers

Figure 1

could be eliminated if they are
redundant. or if you are using an
unbalanced system. RI and R2 can
be trimmed if different transistors
are used. Be sure to adjust the
output null control to cancel the DJ
audio at the output. Adjust the input
level control to keep the DJ audio
below the distortion level of QI and
Q2.

II). 10

.,,

•,rdf ~ l r~n\t(H'.~I'<\ H" IPl.\0 At11 r •• ,,,,~!"'1.1
1Q1•t ·r\ 11• te ,!H

I ln¡¡.11•••I :·•\1"1'1¡1l•r...,,.,rrr,Jr;•t•l•Ct'()fll'
I ll'lfll Jnrtll ·ter 'rl· .n "H r ll ,rf'4<J

ATS
AUTOMATIC

TRANSMITTER
OPERATOR

Gor dv D, r\i.i
"t' Pr Ps1dt»'l S.i p-.,

6838 No1 th Ot t.iv, .i

Ctiw,1qo lllirHll'> füXi:< t
IJ 12 I 7 7 ,¡ ~1 1~)

moor. 1977
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PROTECT
Your lnve$TmenT
Save Down-Time

PLC-1 PROTECTOR LIMITER reflects
high power CW and pulsed RF
signals preventing EXPENSIVE
DAMAGE to.

•SPECTRUM ANALYZERS
•COUNTERS
•RECEIVERS

Full protection is reached within 100
nsec after application of power in
the 2 MHz to 1.4 GHz band.

Intermodulation and harmonic dis­
tortion are virtually absent for low
level inputs.

Available witn BNC. TNC and
SMA Connectors

For aodu ronal intorrnauon call or
write today

•TELEPHONE. (301) 628-2240

RADIATIONDEVICESCO.,INC.a

P.O. Box 8450, Baltimore, MD 21234

For More Details Circle (64) on Reply Card

have you
checked the competition?
NOW CHECK OURS!
Remote Control

- I rn~ •

() o-- -
............... ,. ...·-•••..........

The Best Of Two Worlds
digital for command accuracy
analog for telemetry speed

• Modern Touch-Tone Channel
Address

• CompatibleATSAvailable
• Expandableto 19. 29 or 39

Channels
• UniqueExpandedor Non-Expanded

ScaleReadout
• Continuous 1/enflca11on of Channel

Addressed
This alt nPw Rornote Contr ol svsrem acmevcs Inf>
ttll11n;11t· 111.ic.turctc.¡ ~l<th1l1ty sunpucuv and
spr-r-o c.omnuunq c1 urnqu-: hl<·nd ot prc>s~·ntday
U1q1tdl .mo analoq tec nnotoqv The MC1 Auto­
rn.urc ·1 r.msrmnr-r System IATSJ rs av-ulable as a
pluq lfl a<Jr)on unit IU lhe Rr-mou- Corur ot

<:>,- .n-m i· ., pos1!lvt• n ansmutr-r surveillance
at.um r onecuon CH automatu. shutdown 11
rJf•I j·~'>.11 I

IMICRO I CONTROL I
ASSOCIATES

P.O. Box 13250 Arlington,Texas 76013
817/265-2912

For More Details Circle (65) on Reply Card
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The NRBA national convention
and equipment exhibition in New
Orleans was a success. Attendance
was up. exhibitor numbers were up,
and the association's confidence
was showing.

As usual, the sessions were on
target...even their titles. While AM
attendees were listening to a panel
discussion on what can be done at
AM stations to compete with FM.
FMers were listening to a panel
whose title was "Like Hell You
Will."

You'd suppose the signal source
and signal processing would be the
focal point of the panels. with AM
stereo riding on the side. Yet it was
antennas, loading. matching, and
the transmitter itself that received
the spotlight on both sides of the
hall.

NRBA convention
takes AM stereo

in stride
By Ron Merrell

AM stereo
The AM stereo panel drew a

crowd. but the only news there was
a brief introduction to the newly
created Harris system. (See Radio
Workshop in this issue for a
description of this system.) Of
course. the panel had to get around
to the cost of the AM stereo
exciters. Among the companies re­
presented, the prices ran from
approximately $2,000 to $6,000 for
the various stereo exciters now
being considered.

Equally important is the influence
of the receiver manufacturers who
would build AM stereo compatible
receivers. Ultimately, they may have
more effect on the final decision
than the broadcast equipment man­
ufacturers.

Aside from the exciters. its been
estimated that conversion to AM
stereo may run as high as $25,000.
This figure would depend upon how
much equipment was either mod­
ified or replaced. After all. the
switch to stereo means the AM
station (equipment wise), would look
very much like an FM stereo
station.

I .n
.. p
¡II

.ea1

Program automation , ·e
As reported in the Novembs. 'a!!

issue of Broadcast Engineering, pn ~a
gram automation is coming o n
strong again. At NAB (now set fe A
April 9-12 in Las Vegas) a wal ;«1

through the automation exhibits wi IDJI

be well worth your time. State-o- :o
the-art systems are much mor ',¡¡
flexible. and some feature CR in11
readouts of what has been pre ~er
grammed, including availabilitie ;al¡
One manufacturer is using coloi' ,loJ
coded lines and showing the en: ~e;
tries in English. ;,e¡,

There's no doubt the NRBA i a1or

growing stronger. The interest i ir.(
AM and FM now is equal, an 1 rmu
that's reflected in nearly equs 11
attendance numbers. About the on!
mistake the association made wa
their choice of hotels. lh

'IJ)J
Applause for the guests ·ct

FCC Chairman Richard E. Wile ' 0

and House Communications Sub I 'OSoi

committee Chairman Lionel Va ..ª
Deerlin were applauded during an ·ó!Jni

after their addresses before th PPl11
convention, but for different res erfll

sons. Wiley was departing from th
FCC after a job well done. ,

As for Van Deerlin, it wa ¡~Is
appreciation for his comments o.t1.~r
deregulation of radio and the ei11'Ulj

tension of the license period tht
drew a thankful applause. Va
Deerlin suggested that the licens
period run more than five year:
perhaps as much as 10 years! The
turning to personnel changes at th.
FCC. he said, "We might see
trend toward sharper regulation I
your industry. Our subcommittf
may be the only voice left I
government for deregulation."

New products
On the opposite page we

kicking off the New Products colum
with a few of the products bail'
shown for the first time. Additio
products shown at NRBA will I
covered in upcoming issues. I

BROADCAST ENGINEERlll
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new
~roducts
• • • • • • • ••••• ••••••• • •

Remote control system
The TFT model 7640 Telescan is a
Jmputer-assisted option for the
ode! 7600 remote control system. It
.so can be used to assist the
aeration of any remote control
rquiprnent or used as an indepcn­
mt system in data acquisition.
uatus monitoring and logging. Both
emetry and on/off status Iunc­
ins for up to 110 channels can be
eacly displayed. on command. on

• ta 12-inch CRT. Up to 30 control
annels may be called up sirnul­

tneously via the keyboard on the
'.T unit.
A built-in microprocessor and
cial software package allow pre­

µigramming of two sets of upper
d lower Limits of the parameter
ing monitored. so that central

r-n t r o l can be instantly alerted
en these parameters are ex­

.eded. The additional feature of
tomatic or call-up logging pro­
les a permanent record. The
lescan System consists of four
jor components: a remote scan-

PU. video display and printing
rcminal.

For More Details Circle (80) on Reply Card

Audio consoles
Ward-Beck series Rt 200 and
radio programming and pro­

rlction consoles allow fabrication of
1lasoles from 10 channels or less up

a total of 20 input mixing
nnels. Console systems may be
plied for stereo. monaural or
eo plus mono program opera-
1.
:eatures include: pushbutton A/B
ut selection on all input channels:
t panel input sensitivity control

:ibrator for uniform fader settings:
lrninated momentary action. silent
nnel on control pushbutton: cue

luction operable both by fader
continued on page 78

IUILD A BETTER
STUDIO

.all Aderhold Construction
'1•:ompany. A complete con- 11
ctruction management. team
1,f architects, builders, en-
Q· ineers and designers. No
t1robtem too large or too
lmall. 404/233-5413.

llderhold Construction
Company

11384 Peachtree Rd. NE I Atlanta. Georgia 30326

For More Details Circle (66) on Reply Card

cember, 1977

373DX

IPU A new broadcast term rs born. IPU An IPU._.!.ntegrated
production unit combines a professional switcher. color
sync Gen. DAs and tally/intercom m one enclosure for
ENG. EFP.and just any productions. Given cameras. and
an IPU is a complete studio. No cabellng rs required
Thus reliability and super converuerce. Rough 1tup. It's
rugged. No compromise in performance. A step above a
switcher rn an ever cornpacuzmc chain of evolution m
professional television equipment.

• I
World Wide Cambridge. MA 02142U S.A

Phone 617·491-8700 Telex 921-497

For More Details Cuele (6 7) on Reply Card

AUTOMATIC, ONE-STEP
TAPE ERASER AND
SPLICE LOCATER

ITC's
ESL-Ill

$495
~

Now you can erase cartridge tape and locate the splice in the same operation automatically
- without chance for human error Simp'v insert your cartndqe and press the start button
Theres nothing else to actuate or hold down When the splice rs located ·ne rnarhme auto·
mancauv releases the cartridge - lully erased'
The ITC ESL-NSer1es machine Is super-fast (25-29IPS¡, but gentle with tapes m NAB size A
cartridges. It is super-quiet. super-rugged and ITC engineered to outlast and out perlorm any
other eraser or splice locater made Pays for itself rn time saved and consistent results All
this and our lamous 2-yearwarranty plus a 30day money-back guarantee ol sanstacuon
Reserveyour unit now' Just call us collect at (309)828-1381lor more rntorrnauon

ii= l~~~sRs~~!J~~~~T~~~~~~~~~~~T;.o,~:,~~~~~?,íl
Marketed exclusively rn Canada by Mccurdy

Radio Industries Ltd .. Toronto

1976 ITC Form ne 113 OOOf,

For More Details Circle (68) on Reply Card
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new
produets
• •••• •••• • •••••••• •••••
continued from page 77

over pruss or momentary. silent cue
pushbutton: Pnnnx and Giles con­
dur t ive plastic attenuator with more
th<11180 dB of attenuation before
cut-off. ¡111d 15 dI3 nominal m­
h a nd " setting: provision for in-

sertion of optional ancillary pro­
cessing modules (equalizers. filters.
limiter/compressors); illuminated
momentary action. silent machine
stop and start pushbuttons provided
on all line input channels: fully
balanced inputs and outputs: flex­
ibility in output metering with alter­
natives including fixed program 1
meters. plus optional auxiliary me­
ters with selector switch. (PPM
metering and other customized met­
er configurations are available):

WILKINSON
ELECTRONICS

WILKINSON
ELECTRONICS

the

All Solid State
1 KW

FMTransmitter

PU 80X/:38·CHf::STER PA 19013 (215)4975100·TWX5106693188

New as Tomorrow ... Reliable as Today

Our 14th Year of Progress with
248 Transmitters In Service and

6436 CIients from
Abu Dhabi to Zambia

J' f,J
ELECTRONICS, INC.

78
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and modular system with Irr
panel plug-in access.

For More Details Circle (81) on Reply Card

Tape recorders
The model designation of the n• .

g e ner a t io n of Otari machines l1L
Otari Mark II. Its features inch .>'­
separate transport and electron
to allow mounting versatility in rs
or console. DC capstan servo w
standard_±70/o pitch control,
plug-in electronics for ease of s ,.
vice. complete accessibility on fr1 J

and rear panels to electronics i .i

justments. and an interface jack "
coupling a dbx or Dolby nois :t
reduction system. .,
Two versions of the Mark II E r:

available. both with half-tra ¡,,
(0.075 or 1.9 mm track) format: i'~

two channel quarter-inch and a f~ JI

channel half-inch. Mounting con! ·e;f
urations include rack (standar · ll:E
and optional table top console El
floor console.

For More Details Circle (82) on Reply Card I ~
·p~

Slow motion machine
Arvin Echo drew crowds at 1 ~

SMPTE Los Angles convention wh ~u1
they unveiled their professional v .ile
ea slow motion machine. the SL! xer
M0-1. ,t:

Aside from its electronic attn >ml
tions the SLO/M0-1 will be on i He
market for under $50.000, a fl :ee
that should draw a lot of attentit 'º
The unit is transportable by I ~'~
men. since its weight is about 1 Tr~
pounds. When used in the fie 'ero
Arvin Echo says the unit should j,
immune to vibration. qt,

SLO/M0-1 features include: bi. l~,
band color, electronic cueing, di lot:
tal comb filter. digital DOC. e 1[!,]

chroma invert. Arvin applied 1 'A.
same design as its EFS-1 hes ~~.
tape drive system. and added ·~
digital processor. including a se 11
state field memory.

For More Details Circle (83) on Reply Card
r

ll¡
12 iw VHF transmitter ~t

A new Jata and specifical 1 ~1:11

sheet on a 12 kW transmitter, mo I\
TJ'-447. utilizing two hybrid e~ "·lli¡
bined but totally independent ira lst
milter assemblies to achieve 12 ·!11,;
output is available from Acrod; !e,,;
Industries. ti;,

The data sheet describes ~ ~!~
low-level IF modulation is utilizer J ~
insure performance stability at ;~~
highest levels of program quality" fil~.
description of automatic fail ~.
sensing and optional module ~ ~
switching features along with ~ '
inherent broadcast service quaU

BROADCAST ENGINEER,.,..,
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r hybrid combined power amplifiers
included.

' The data sheet provides informa­
nn on the speciaUy designed modu-
1 tor operating at television IF
lequencies: complete specifications
,<e included on visual and aural
c,j?rformance along with service
.onditions and mechanical specifi-

·.pt.tions for FCC and CCIR systems.
For More Details Circle (84) on Reply Card

Audio consoles
1 1 LPB has introduced its expanded
-uie of Signature II series audio
rnsoles, models S-13C. S-15A and
:l\4A. The S-13C. 8 channel stereo/
snulcast. S-14A. 5 channel dual

•.· 1nno and the S-15A 8 channel dual
.. nno. Signature II series consoles
:oture LED peak level indicators

, 1Jilt into the VU meter. mono/
mr eo mike switching on stereo
hdels. switchable mike preamp

&Im settings and additional input/
i: ~put switching.

,~1 For More Details Circle (85) on Reply Card

e r Triple-deck cart machine
\mpro Broadcasting Inc. has in­

. educed the CT5500. a compact
. le-deck cartridge tape repro­

~lcer with all three playback decks
I~en by a single motor and power
nrnsforrner.

'he "Triple Decker" includes
1pee completely independent con-
1 r.s: cue detection. playback audio.
~\rl supply regulation systems.

• 1. 'r-ansport decks are plug-in and
•l~!rchangeable for easy cleaning
il1rl alignment. All circuit boards
rr rear accessible.
'he CT5500 features full. re­
i.able digital logic control and
hped. no-click FET audio switch-

1111. Audio output is + 22 dBm. The
rds freely interchange with Am­

' ·111, single-deck systems.
For More Details Circle (86) on Reply Card

Framestore synchronizer
'he Quante! DFS 3100 digital
·mestore synchronizer, successor

~,·Micro Consultants, Inc. DFS 3000.
'1,; two fields of store for full
itur e processing capability. It
rk s non-synchronous incoming
.evrsro n signals to the station
' erence for smooth mixing into
igrarns.
i'he on-air digital production con-

' I option is a remote panel that
1 into a switcher. Using it, the
iducer can: initiate frame or field
eze and automatically update the
eze at selected intervals; com­
lSS a full video frame to one-
rter size and move it anywhere

itember, 1977

transition time: and make smooth
cuts from compressed to full frame
pictures.

Options include freeze. hetero­
dyne color time base corrector.
video compressor. joystick. remote
control of engineering functions.
and the digital production control
panel.

Fo1 More Details Circle (87) on Reply Card

on or off the screen with a joy­
stick; select up to five fixed posi­
tions for compressed or full frame
images on the screen and recall
them automatically in any sequence
at controlled. variable time inter­
vals; automatically measure the
center of a chroma key area and
center a compressed picture so
when the cameraman pans, the
compressed picture automatically
follows; automatically wipe or move
the picture with controlled. variable continued on page 80

From
WILKINSON
ELECTRONICS

From WILKINSON
ELECTRONICS

the

All Solid State
2 KW

FM Transmitter
Our 14th Year of Progress with
248 Transmitters In Servi ce and

6436 Clients from
Abu Dhabi to Zambia

0 ,\
'J \~.IJ

ELECTRONICS, INC.

P.0. BO X 738 ·CH ESTER, PA. 19013 (215) 497-5100 ·TWX 51O669 3188

New as Tomorrow ... Reliable as Today

For More Details Circle (70) on Reply Card
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Only one Frezzi Sequencer Charger does the job. It brings
each Frezzi Battery Pack in sequence to full-charge. Just
unhook 1 or more Packs & go!

For information call IN.J. 2011427-1160 IN.Y.C.2121594-2294
EjFrezzolini Electronics Inc.

Made in u.s.A. 7 Valley St. Hawthorne.N.J. 07506 USA

For More Details Circle (71) on Reply Card

3/4 INCH VIDEO CASSETTE-1HOUR

TAPE $18 50 Unconditionally
• guaranteed.brand

new,sealedfactory
fresh 1;.··high-energychromiumdioxide poly­
esterbacked.Sony-~ KCA-60.Stop-trarne.

WDIJifitLilM

DIMENSION3 RECORDINGCO.
Box 326 NEW MILFORD, N.J. 07646

(201) 265-5599

For More Details Circle (72) on Reply Card

new ¡r1products I_ di
••••••••••••••••••••• /111

continued from page 79

Audio consoles
The Ramko Research, Inc. DC-:

series is a remote-controlled conso
with rack mount electronics and I
low-profile main frame. The unit
DC controlled and features h\1bn1
inputs for each of the 12 long-líí
linear faders. Two 19-inch rad ·~
cabinets hold all output swítchín ~e
mixing. attenuation and power cU1 acl
cuitry. 11. 11
Ramko's DC38 series consoles fe1 ~~je

ture 4 inputs per mixer with inte'' •·
changeable lighted input legendu~ru
The program, audition and cue LEI ore
readouts show input and outpi e~·
status at all times. Each input ma pee
be made to operate from mí] ~arl
through high level and all mutit
functions easily programmed wi1
internal switches. The DC38 seri
consoles are DC controlled and a11
available in 5. 8 and 10 channn
mono or stereo versions. Two soli1m
state "VU" meters are standard O\I ~ler
mono consoles and the stereo v~1 H
sions are standard with 3. f inei

For More Details Circle (88) on Reply Card .,~ª1
1lwl
;;¡na¡
~ª'~ENG camera ' ppj11

The MNC-71/CP ENG cam~t ule~
manufacturered by NEC and ~ .en¡;
tributed by Cinema Products Cor~·He
ration represents a technologic rian
breakthrough in the use of al omlC

vanced integrated circuitry tee] le~¡¡
niques. es¡¡1
The number of individual círci llJS

components is reduced through ~ filio
use of large-scale integrated (LS e Á,
circuits. This results in stable pe 1~~'
formance and more reliable circ¡ i¡'

• •operation. ~iltoa
For More Details Circle (89) on Reply Card . v~0~

· ·em~1

lk¡

R-MODfor Your VTR Still the industry's MOST IMPROVED

available VIDEO TAPE RECORDER
TR-22
TR-70
TR-600

• Faster and gentler shuttling
• Faster lockup, consistently
• Auto-Cue tor exact cueing
• Auto-Edit for simple edits
• Prolongs head and tape life

VR-1200
VR-2000
AVR-2

For More Details Circle (73) on Reply Card

REC oRT EC, INc. 777 PALOMARAVE' SUNNYVALE,CA94086 TEL: (408) 735-8821 TWX:910-339-9367
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~ecllnical
.rlata

11,1 .••••••••••••••••••••••

elemet-The "Transmitter Perfor-
1ance Test Manual" is a 32-page
ooklet describing methods for

:-t.rncking visual transmitter perfor­
:,,~ance. Proof-of-performance tests

:quired by the FCC are discussed,
; well as procedures on how to use
.e Telemet "Transmitter Test
ickage ."
The manual is divided into several

l:~~tbjectcategories, including: check­
dig your equipment; sideband re­

.onse, with tips and precautions:
rvelope delay; transfer effects:

1 $Lcidental phase modulation; and
.ectr urn analysis. In addition,
.arts are provided to plot response

-a.rves with the outside limits indi­
.ted.

For More Details Circle (90) on Reply Card

.' !JEE Press-Digital Signal Com­
mters and Processors, edited by

. ndres C. Salazar of Bell Labora-
eies, is an up-to-date compilation
carefully selected papers dealing
rth the hardware aspects of digital
mal processing. The book's em-
f.asis is on the architecture and
"1plications of high-speed com­
nters and processors that imple­

,, nnt digital signal algorithms.
"~lffhe 44 reprinted papers are
,,/ttganized into architecture: eco­
' iirmics: comparisons, trends:
....aernents of a digital signal pro­

ssor; and, applications.
·This 352-page volume, sponsored
the IEEE Computer Society and

.<. d Acoustics, Speech and Signal
.,aocessing Society, is priced at $12.

for the paperbound member
ition. A clothbound edition is
ailable for $25.95 ($19.95 for IEEE
imbers].

10 For More Details Circle (91) on Reply Card

1000/500/250 watt AM..-1m:1en
3

MCMARTIN I BA·1K
BA 1K-the perfect transmitter for

your new AM station or
updating your existing operation

•

-·..-1
.--I
(I)
mlllllen

McMartin Industries. Inc. 4500South 76th Street. Omaha. Nebraska 68127 (402) 331-2000
For More Details Circl~ (74) on Reply Card

FCC TYPE ACCEPTED

•
unique interior accessibility front

and rear
•

all solid state except for four
4-500A power tubes

•
125%positive peak capability

•
pushbutton Hi-Lo power operation

•
full remote control/metering

capability
•

power driven vacuum variable
tuning/loading controls

•
built-in dummy load

•
{ro111 the "FULL-CHOICE" line

When atturaty Eaunts ... Eaunt an Belar
tar Am/Fm/TU mODITORS

-Ill~ ··~ t•~•ll~ Al•lll '01 •lhl<

I BELAR
¡..M MOUULATIONMONllOR

•

BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTERAVENUE AT DORSET. DEVON. PA 19333 ·BOX 826 • 12151687·5550

For More Details Circle (75) on Reply Card

I~

• -- r.:-~:~ -~ __ ,, _

Still the industry's MOST NEEDED

VIDEO CASSETTE EVALUATOR
• High speed cassette tester
• Edge damage counter
• Gross error counter
• Measures cassette length
• Still useful as recorder

ee oRT ee, 1Ne. 777 PALOMARAvE. suNNYVALE. cA 94086 TEL (408) 735-8821 Twx 910-339-9367
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pro#essional
ser11iees

'I'•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. !~

•
VIR JAMES

CONSULTING fiADIO ENGINEERS
Applications and Field Engineering
CornputerizedFrequencySurveys

345Colorado Blvd.
Phone: (AreaCode 303)333-5562

DENVER, COLORADO 80206
MemberAFCCE

MIDWEST ENGINEERING ASSOCIATES

Cu111Uftin9 E,,9111au
6934 AN. UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
~emberAFCCE

W. H. BRADLEY, P.E.
B. L. BRADLEY, BS/EE
Consull1ng Radio Eng1nee1
En91nee11ng Appl1car1ons

& F.eto En91nee11ng
Pnone 918-745-5444

300 wesr 4 7 S11eer
SAN0 SPRINGS OKLAHOMA. 74063

ad11eñisers'
index

SMITH and POWSTENKO
Broadcastingand letecommumcauons

ConsuItants

2000 N. Street, N.W.
Washington, D. C. 20036

(202) 293-7742

• •• • •• •• •• • •• • • • • • • • • • • • • • • • • • • • • • • • •
Aderhold Construction Co
Allied Broadcast Equipment
Amperex Electronic Corp
Ampex Corp
Ampro Broadcasting Inc
Ansrocart Divisron

Western Broadcasting
Audio Designs & Mfg
Audio-Video Engineering

. 77

.57
. 10, 11
.. 20. 21

.54

Ltd . .. . . . .64
......... 23

............. 22
Belar Electronics Lab. Inc 81
Belden Corp . . . . . . . 24
Broadcast Electronics, Inc .. 66. 71
Broadcast Products Div.
uMC Electronics Co.

Canon, USA. Inc
Central Dynamics Ltd
Cetec Broadcast Group.
Chy ron Telesystems.
Cinema Products Corp
Comex Systems
Continental Electon1cs Mfg
Convergence Corp
Dielectric Communications.
Dimension 3 Recording Co.
ESE. . .

.... 42
.15

7
.5

. 60
... 17

........ 28
Co 48

.... 59
..... 29

.. 80

lmero Fiorentino Associates
Frezzotiru Electronic. Inc
The Grass Valley Group
David Green

Broadcast Consultant
Clifford B. Hannay & Son, Inc ..
Harris Corporation

Broadcast Products Div 61
International Tapetronics. . .45, 65, 77
Jamieson Film Co 40
LPB, Inc. . 49
James B. Lansing Sound, Inc .. 35
3M Magnetic Tape

MBU Video Tape
Marti Electronics

.... 3

... 30
.22

..... 50, 51
...... 52

82

TINER COMMUNICATIONS SERVICE, INC.
"We Soecietue in I owers ..

CornpteteTowerand Anienna
lns1a11a1tonano Service

PO Box 3827. 15201Hickman Road
Des Moines Iowa 50322 1S1SI 278-SS01

McCLANATHAN& ASSOCIATES
(· ••,,,u/l1r11J Fr11.)Hlf • r s

APPLICAl IONS& FIELDENGINEERING
TURN~EYINSTALLATIONS-RADIO & TV

DIRECTIONALANTENNADESIGN
P.O Box 750

PORTLAND.OREGON97207
Phone 503/246-8080

TWX910-464~112/Frontler

.. 41
.16
.80

McCurdy Radio Industries, Inc. .Cover 2
McMartin Industries, Inc 81
Micro Control Associates 76
Moseley Associates. . 66. 74
NEC America, Inc.

Broadcast Div 27
Nagra Magnetic Recorders 25
Orban Associates . . 48
Orban I Parasound . . . 75
Panasonic Technics Div 19
Potomac Instruments, Inc 67
Proof of Performance. . . . . . . . . . . . . . . .37
Radiation Devices Company. Inc. . .76
Ramko Research T8, 31
Recording Supply Corp . . . . 74
Recortec, Inc. . . . . . .. . .. 81
Russco Electronics 39
Scully Recording Instruments 69
Sencore, Inc . . . . . . . . .32
Shintron Company. Inc 16, 77
Shure Brothers, Inc. . .. Cover 4
Sony Corp. of America 9
Stainless, Inc . .. . . 14
Strand Century, Inc 13
Taber Manufacturing &

Engineering Co. . . . . . . . . .57
Tele-Cine, Inc . . . . . . . . . . . . . . . . . . . .. 73
Teledyne Energy Systems 18
TeleMation, Inc. . 33
Tele-Measurements, Inc . . . . . . 49
Telex Communications, Inc . . . . . . . .12
Texas Electronics, Inc . . . , 66
UMC Electronics,

Broadcast Products Div. ...... 42
.. 1
.53

. .36

Unimedia
United Recording Electronics, lnc ..
Video Aids Corp. of Colorado
Ward-Beck Systems, Ltd
The Widget Works .....
Wilkinson Electronics,

Inc 62, 63, 70, 71, 78, 79

.... Cover 3
... 75

RALPH E. EVANS ASSOCIATES
CONSULTINGCOMMUNICATIONSENGINEERS1¡

216N. GreenBay Road
Suite 206

Thiensville, WI 53092
Phone: (414)242-6000 MemberAFCCE

Applied Video Electronics, Inc.
STUDIOSYSTEMSDESIGNAND INSTAL­
LATIONENGINEERINGREFURBISHING/
MODIFYING COLOR CAMERAS AND
OUADRUPLEXVIDEOTAPERECORDERS.

Post O"ice Box 25
Brunswick, Ohio 44212
Phone (216)225-4443

'Oil

.Joseph & Donna Roizen
VIDEO CONSULTANTS
International TV Systems

Marketing/Technical Writing
800 Welch Rd.. Suite 354

Palo Alto. Ca. 94304
Tel: (415)326-6103

'ºº
'!1

:'I
r~

~~~~~~~~~ .... m
Advertising rates in Classified Section are 25; ~r

cents per word. each insertion. and must be ~;:
accompaniedby cash to insure publication. ":r.

Each initial or abbreviation counts a full word. ~
Minimum classified charge. $2.00. ·;c:
For ads on which replies are sent to us for' ·;c:

forwarding (blind ads), there is an additional ~II'!
charge of $3.00 per insertion. to cover depart· · t,
ment number. processing of replies. and malling ~'~
costs. :¡_:
Classified columns are not open to advertising ll! t

of any products regularly produced by rnanu- ::::
facturers unless used and no longer owned by
the manufactureror a distributor.

SITUATION WANTED
PRODUCTIONMAN, 20 years experience. Com•
mercials, live opera, concerts, recitals: ClassiCI
to Jazz to Rock in Stereo, my specialty. oept~it
402. Broadcast Engineering, P.O. Box 129011.1··\.
OverlandPark, KS66212. 12-77-1;J.

ENGINEERING DIRECTOR/CHIEF ENGINEEI ;!:i
available with proven engineering and managE
ment skills. Extensive experience includes Al
directional and SO KW FM studio, transmlftE
facility, and audio system design and construe
tion. Remotecontrol, the latest in audio preces!
ing. STLs,automation, and RF and audio proof!
Directional antenna installation and ad)ustmer
plus contractor and staff supervision. Currentl1
engaged with well regarded Top-40 operat1or
Submit resumes to Dept. 401, Broadcast Eng
neering, P.O. Box 12901,OverlandPark, Kan5'
66212. 12-77-'

REWARD
REWARD:INFORMATIONLEADINGTO ARRES'
ANDCONVICTIONof personor persons involve•
in theft of TK-76 camera, Serial #01261and/•
QM-8-A Audio Console, Serial #1165. Nation
BroadcastingCompany, Inc., 3000West Alame<
Avenue, Burbank, California 91523. Telephont
845-7000,Ext. 2346. 12-77-

BROADCAST ENGINEERINI
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EQUIPMENT FOR SALE
MOTORS FOR SPOTMASTERS

11 f.W Paps hysteresis synchronous motor HSZ
' ~50-4-470D as used in series 400 and 500
nchines. Price $49.00 each prepaid, while they
1.1. 90 day warranty. Terms check with order
{Jy, no COD's. Not recommended for Tapecaster
~S"ies600 or 700.

n TAPECASTER TCM, INC., Box 662
Rockville, Maryland 20851

1-72-tf

CA AND VACUUM transmitting capacitors.
rV:uum relays. Large stock; Immediate delivery.

·"*f>;e lists on request. SURCOM ASSOCIATES,,a• Wisconsin Ave .• Oceanside, Ca 92054, (714)_sr -6162. 3-76-tt

ZOR BLADES-Single Edge, Tape Editing.
tee. 25884B Highland, Cleveland, Ohio 44143.

4-77-12t

ctHRIDGE LABELS: New, non-smear pressure
ot•sitive labels. Fits all cartridges. Comes white

•.o~ colors. Write for FREE sample-MASTER­
: llE COMPANY, 1105 Maple. West Des Moines,
' 50265, (515) 225-6122. 8-77-tf

)ADCAST CRYSTALS for AM, FM or TV trans­
.ers, frequency change, repair or replacement
!oven types. Also vacuum types for RCA.
as, Collins, etc. transmitters. Quality prod­·~G.reasonable prices and better delivery! Don't
vithout a spare crystal. Frequency change and
ice for AM and FM monitors. Over 30 years in
business. Eidson Electronic Co.. Box 96.

epíe, Texas 76501. Phone (817) 773-3901.
12-74-tf

DADCAST AND STUDIO EQUIPMENT. New
111 used. Cart and reel recorders. consoles.
'lners, monitors, rnic's, turntables. preamps,
;pikers, racks, furniture. reconditioning ser­
Eics, parts (including PT6). Authorized Spot-
1:iiter distributors. Contact us for best prices

_.-(Jh\rade-in deals. AUTODYNE. P.O. Box 13036.
rndo, Fla. 32809, (305) 855-6868. 9-77-tf

lOMATION SPARE PARTS for 500 system
umation. SESCO Inc .• Mt. Vernon. WA 98273.

1.-to 424-6133. 10-77-4t

D'EPTIONAL OFFERING, like new: EMT 930
lutable with remote start Arm & Station 500
!ridge, Revox A-77 2-track deck, (13) Dynaco' lit· Ill power amps 35 watts per channel. (4)

< >i co Model 70A stereo amps 70 watts, (2)
I aco Mark IV amps 40 watts, Cinema Eng.
.• I 9205-'A degausser ten inch reel size. Sony 1

1 color video recorder model EV-320 helical
ci head slow & still function tracking control

t
audio channel editing & remote control. Sony

J 1el CLP-1 B video color pack prevents color
. iout , JBL Pro-mixer. original NORDEN
1crnSIGHT the very one guarded with such

•U ~cy during World War Two. Minus power
loly, Philfps Sound Delay Machine EL 6911 /02
Hi head tape loop delay system, (4) Scully 280
!~ronics 280 series. (5) Technics turntables SL
n A. CINEMA/SOUND LTD. 212-799-4830.

12-77-11

1) AMPEX VR-3000 Portable High Band Video­
l' Recorders, with three video heads, battery
e<S, battery chargers and body braces. Top
rating condition and sensibly priced. Video­
c. 617-329-4080. 12-77-2t

SALE-One G. M. series "500" broadcast
11 Jmation system. To be sold as is. For further
• irrnation contact: CFAR Radio, P.O. Box 430.
~I Flon, Manitoba, ABA 1NJ. Or phone: Doug
) tien (204) 687-3469. 12-77-1 t

>·>&-lkegami HL-35, Sony, DXC-1600, Sony,
'13800. All Mobile Video. 212-757-8919, 415
'Gt 55th St., New York, New York, 10019.

12-77-1t

,. >>-e RCA TA-19 PROC. AMP. complete with
3CARRIER REGENERATOR module only
l00.00. 1O day trial checkout OK! David
1tellano, 209-466-6981. 11-77-2t

fOU OWN AN RCA TT-10, 25, 50, I have a
'• w1ete inventory of over 200 unused parts.

e list. David Castellano, 209-466-6981. 11-77-2t

·•.LINS 20V, 1000 WATT TRANSMITTER. Con­
: Fred Webb, WNOO RADIO, Chattanooga,
(615) 698-8617. 12-77-1t

-~llcember,1977

EQPT. FOR SALE (Cont.)
IGM 500 STEREO AUTOMATION. Four years old,
excellent condition with spare parts. Available
immediately. Consists of five rollouts. ten voice
and music channels. one mono 48 tray lnstacart.
500 step DA MOS memory with battery backup,
remote control. 364J logger. SMC 382A time
announcer, two SMC 250 sequential carousels.
logger encoder, ten step music sequencer,
silence sensor. three racks, 500 system control
unit. $12.500 or best offer. MUST SELL! Original
price $36.000. Contact Robert Royster. CE. KiFM.
San Diego, (714) 560-9836. Went Live. 12-77-1 t

BTS-IB RCA stereo generator, two years old in
excellent condition. Two 400-foot rolls of Belden
6 pair shielded direct burial audio cable. Susan
Brown. WEOS-FM. St. Clair Street. Geneva. N.Y.
14456. 315-789-5500. 12-77-1t

MARTI LIMITER-COMPRESSOR. Model #CLA-
40H. Used about 72 hours total. Excellent
cone.non. All manuals included. Best offer.
Contact James Cavallo. 219-926-4700 12-77-1t

AMPTEK by Ampex time base corrector. $500.
213-980-5027 12-77-1t

LIGHTING DIMMER SYSTEM for sale. 32-3K
dimmers, 32 faders with 16 preset memory
console. Packed for touring. Must sell! B C & G
Enterprises. P.O. Box 1036, Littleton. Colorado
80160. (303) 751-5991. 12-77-1t

TWO AVR-1's-One with editor. One Ampex
VR2000C fully loaded. CMX 300 system also
available. For information write Dept. 404, Broad­
cast Engineering, P.O. Box 12901, Overland Park.
Kansas 66212. 12-77-2t

100 WATT FM TRANSMITTER. CCA model FM-
100D 250 watt FM transmitter. GE BT-1-B model
4BT1B 1 1000 watt FM transmitter, GE BF-1-A
model 4BF1 A 1. Four new 4-400A XMTR tubes
half-price. KOLU-FM Christian Radio, 4921 W.
Wernett. Pasco. Washington 99301 Phone 547-
2021. 12-77-1t

SERVICES
BUILD YOUR OWN TV AND RADIO PRODUC­
TION EQUIPMENT. Easy. inexpensive, (mostly
IC). Plans or kits· Special Efkcts Generator,
Automatic Logger. Vertical Interval Video Switch­
er, Solid State Lighting Board, Preset Aud10-
Video Board. Preset Lighting Board, Crystal Con­
trolled Wireless Mikes with Matching receivers.
Subsonic Tone Control for audio tapes, BMM
SOF Cameras and Projectors, Distribution Ampli­
fiers (Sync. Video. Audio). Audio Control Boards
(Studio & Remote) Proc-Amp with compensation
and regeneration lor adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre­
spondence courses in TELEPHONE Engineering
($39.50), and Integrated Circuit Engineering
($49.50). Plans lrom $5.95 to $15 SUPER
CATALOG plus years updating of new devices Air
Mailed $1 .OO. Don Britton Enterprises. P.O.
Drawer G. Waikiki, Ha. 96815. 5-77-32t

CARTRIDGE RECONDITIONING SERVICE:
CLEANING-NEW PARTS-NEW TAPE. 12 Years
Experienced Personnel Write for additional in­
Iorrnation & price sheet. MASTERTONE COMPA­
NY. 1105 Maple, West Des Moines, Iowa 50265,
515-225-6122. 8-77-tf

SPECIALIZING IN FM STEREO STATION con­
struction. recording studios. and production
tacuínes. Total system design. t.rmueo manu­
facturing. Namminga Engineering, Box 1494,
Sarasota, Florida 33578, (813) 366-1756. 9-77-3t

FREQUENCY MEASURING SERVICE-WE'RE #2
-MONITOR REPAIRS-MOBILE UNIT -covers
Northern 'h Ill., Eastern Iowa, Eastern Minn ..
Southern 2;, Wis .. Western Mrch., and Western
Ind .. monthly. Radio Aids, 528 Ravine Ave., Lake
Bluff, Illinois 60044, (312) 234-0953. 2-74-tf

COMMERCIAL RADIO MONITORING CO. Preci­
sion frequency measurements since 1932. Local
and mobile service covering entire midwest plus.
Test instruments, counters. morutors repaired
and certified. Lee's Summit, Mo. 64063. (816)
524-3777. 9-74-tf

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa­
cola, Florida 32505. 7-71-tf

SERVICES (Cont.)
HELIAX-STYROFLEX. Large stock bd•!J.1111
prices-tested and cerutreo W111e for pr«.e 1·1d
stock lists. Sierra Western Electric Bv> 2~d ·2.
Oakland, Calif. 94623 Telephone (4151 832-3527

I 73·11

TOWER PAINTING AND LIGHTING: Service and
maintenance contracts offered Pioneer I r)wur
Service, P O Box 253. Carrolllon, M1»ouri
64633 9-77-tf

WANTED
WANTED: All surplus bro adc as t euuurn • ,¡
especially clean AM & FM t ran s nut t e r s
capacitors, 112 Clark & Potomac Phase monuu-s
Field Strenqtn Meters, etc High prices All
custom duties paid Surplus Equrpn.ent Sales at
2 Tnorncuue Pk Dr, Unit 28. Toronto 17, On!
Canada (416) 421-5631 I 76-1I

WANTED: Pre-1926 radio equipment and lubes
Auqust J Link. Surcom Associates, 305 W1>cun
sin Ave. Oceanside. Ca 92054. (714) 722-6162

3-76 11

WILL PURCHASE FOR CASH any of your ex..ess
tubes=-transrrutunq. camera types. any1~"''9 rn
good condiuon. mctuo.nq lamps and ele~l•O·ll'
parts Write 10 S & M Associates. ILJI Wdk
view St reel. Far Rockaway, N Y 11691

4-77-evl-bl

AMPEX VR2000. 1200, 1100 or AVA series to ·~ni
for at least SIX months or to buy We will n.ove
install and return machine Mr Lindsey One
Pass Video, Inc, 900 Third Street. San Frd rs­
co. California 94107 (415) 777-5777. c011e~1

12 77-21

WILL PURCHASE FOR CASH any or your excess
tubes-transmitting. camera lypes anythW•oJ 111
good condiuon. including lamps and etectrou«,
parts Write to S & M Associates. 1231 Wdk•
view Street. Far Rockaway. NY 11691

tJ..77-i~vl ot

WANTED 10 WATT FM EXCITER or trun,'TI1ltPr
antenna. studio equipment. and coaxral cable lnr
a black community center Donanons d•e Id•
deductable Contact Mr H Johnson EJ.,jk-" T
Washington Center. 24 Chapman Ave . Aub1.
New York 13021. (315) 252-1842. 12-77-21

TRAINING
GRANTHAM'S FCC LICENSE STUDY GUIDE-377
pages. 16 FCC-type practice tests, 1465 Que>
nons with answers and drscusstons=-covennq
tturd, second. and first class license exams
$13 55 postparo GSE Pubucauons: 2000 Stoner
Ave, Los Angeles, CA 90025 10-77-tf
------------ --· -
ELECTRONICS DEGREE by correspondence No
commuting to class Study at your own µdee
Begin with basics and continue, first for A S ET
and then for B.S.E.E. For free brocnure. write
Information Desk, Grantham College of Engineer­
ing. 2000 Stoner Avenue. Los Angeles CA 90025

10-77-tf

FIRST PHONE in SIX to twelve wcvk s 1hrough
tape recorded lessons al home plus one week
personal rn str uc uon in Bo s t on . Ph1lddelph1a.
Det rort , At raru a. St Louis. Se au te or Los
Angeles Our 1went1eth year reactunc FCC lice .se
courses Bob Johnson Radio License Preparer­
non. 1201 Ninth, Manhanan Beach Calif 90266
Telephone 213-379-4461 8-75-11

GET YOUR FIRST TO GET THERE FIRST• DON
MARTIN SCHOOL OF COMMUNICATIONS/ ~1nce
1937, training Broadcasters for Broadcasnnq! t si
Phone 1ra1n1ng using rarest methods and c~rn­
pletely equipped Transmitter studio Call or Nrite
for details and star! dates Don Martin Sr noo!
7080 Hollywood Blvd , 51h floor, Houvwcoc CA
90028. Call (213) 462-3281 or (213) 657-5886

8-75 If

PASS FCC first and second class exams with
new 21-lesson, 450-page course Starts with
basic electncnv. Over 600 FCC-type. multiple
choice questions and sample exams mcruceo Nv
previous technical knowledge required Com
mercral Radio Ooeraior Theory Course ~t 5-01
Only $5.95. Ameco Pubtrsrunq, 215G Hillside
Ave., Williston Park, NY. 11596. 8-72-11
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TRAINING (Cont.)

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class includes broadcast endorsement $1.25. 2nd
class $2.50, 1st class $1.60. Free catalog. Ameco
Publishing, 275G Hillside Ave., Williston Park,
N.Y. 11596. 8-72-tf

REIoffers intensive but quality instruction for t st
and 2nd class FCC license preparation. State
approved for Veterans training. Student housing.
Free brochure. 2402 Tidewater Trail, Fredericks­
burg, Va 22401or Phone703-373-1441 7-77-8t

HELP WANTED

VITAL HASA FUTUREFORYOU
Dynamic growth opportunities for video
engineers with experience in video switching
systems. Enjoy Florida living. Work for hi­
technology company. Send resume to: Dale
Buzan, Vital Industries, Inc., 3700 N.E. 53rd
Avenue,Gainesville, Florida 32601 12-77-tf

TRANSMITIER SUPERVISOR-With minimum 3
years experience for an AM 5 KW 3 Tower
directional. Break-in period can start immediate­
ly. Send resume to Chief Engineer. WMCA, 888
7th Avenue, N.Y.. N.Y. 10019. An Equal Oppor­
tunity Employer. 12-77-2t

EXPERIENCEDENGINEER with first phone for
southwestern VHF. Some operations, including
remotecontrolled transmitter. but emphasis is on
maintenanceof studio and ENG equipment with
minimum supervision. Duties could involve some
light travel involving microwavemaintenance plus
maintenanceand development of extensive trans­
lator system. A current airman's certificate would
be helpful. Qualified applicants please send
resume with references and salary requirements
to Chief Engineer, KOAT-TV, P.O. Box 4156,
Albuquerque, NM 87106.EOE. 12-77-1t

UNIT SUPERVISOR. Major west coast video
production facility needsexperiencedmobile unit
supervisor. Complete responsibility for equip­
ment and crew performance as well as client
interface on location shoots. State of the art
camerasand video tape equipment. Send resume
and salary requirements to Dept. 405, Broadcast
Engineering, Box 12901, Overland Park, KS
66212. 12-77-2t
TV ENGINEER-EE or Electronics graduate (or
equivalentmilitary). Experiencedall phases. Start
as Assistant Engineer. Consideration for chief in
future. 3-5 years experience. Career opportunity.
Excellent benefits. Contact C. A. Perkins, Box
8887, Jackson, MS 39204. Phone 601-372-6311.
EqualOpportunity Employer. 12-77-1t

TV ENGINEER(2 positions) immediately available
at upper midwest university. Install, maintain,
and operate broadcast and closed-circuit equip­
ment. Award-winning, full-color operation. FCC
1st class license. Salary approximately $10,000,
depending on experience. Equal Opportunity
Employer. Send resume to Broadcast Engineer­
ing, Dept. 403, P.O. Box 12901, Overland Park,
Kansas66212. 12-77-1t

HELP WANTED (Cont.)

BROADCASTENGINEERINGOPPORTUNITIES­
(coast to coast). We specialize In the placement
of well qualified people in the Broadcast Engi­
neering industry. Openings at all locations-all
levels. Confidential-no cost to applicant. Em­
ployer inquiries invited. Contact Alan E. Karnish,
KEY PERSONNEL,116South Main Street, South
Main Towers, Wilkes-Barre, Pennsylvania 18701,
(717)822-2196. 4-77-tf

INSTRUCTIONALTELEVISION ENGINEER: As­
sume responsibility for completing conversion of
monochrome system to color. including design
and modifications, etc. Well-versed in mainte­
nance of quad, helical and small format VTRs
and familiar with Norelco color camera system.
EE Associate Degreeor equivalent. Three years
related experience necessary. First class FCC
license preferred. Norelco schooling opportunity,
22 days vacation, excellent benefits, competitive
salary. Send resume to Personnel Department,
St. Louis Community College, 5801 Wilson, St.
Louis, MO 63110. An Affirmative Action/Equal
Opportunity Employer. 12-77-1t

WE ARE LOOKINGFORA FIRST RATE EXPERI­
ENCEDTECHNICIANcapable of caring for a wide
range of modern equipment in a large network
affiliate. Must have a solid technical background
and be heave on EXPERIENCEin most of the
following: cameras, switchers and production
facilities: transmission equipment and micro­
wave: quad and helical VTR; audio mixing and
recording equipment: digital devices; E.N.G.,
etc. First Phone required. Swing and some night
shifts. Send full resume to Bob Plummer,
KOMO-TV,100-4thAve. No., Seattle, Wa. 98109.,
(206) 223-4027. Equal Employment Opportunity
Employer. 12-77-3t

POSITIONAVAILABLE-Chief TV Engineer posi­
tion available at Northern Illinois University. Re­
sponsibilities include direct supervision of
technical staff involving: daily studio pro­
ductions, remotes, campus R-F distribution sys­
tem. equipment maintenance, videotape play­
backs and television systems design and tech­
nical guidance. Phone( (815) 753-0171, Ext. 80.

12-77-1\

WE ARE PRESENTLY SEEKING a competant
maintenance technician to occupy a supervisory
position at our remote controlled transmitter.
Studio experience helpful; professionalism
necessary.Call 304/525-7661.Equal Opportunity
Employer. 12-77-tf

CHIEF ENGINEER-needed for AM-FM-Musak
operation. Good salary for a good engineer. Near
Detroit. Send resume to Engineering Dept.,
WHLS Radio, Box 807, Port Huron, Ml 48060.

12-77-1t

CHIEF ENGINEER wanted for Fayetteville,
Arkansas. Call 501-783-4105or write KFPW-TV,
Box 4150,Fort Smith, AR 72914.Attn: Don Vest.

12-77-1t

CHIEF ENGINEER,5 KW AM, 10 KW automated
Stereo FM. Western Colorado. Must have
experiencewith directional antenna, remote con­
trol, STL, and automation. Salary open. Contact
Robert Hale, Woodland Broadcasting Company.
303-249-4546.An Equal Opportunity Employer.

12-77-1t

LIVE IN BEAUTIFUL SAN DIEGO!

Join a leading radio and television switching equipment
manufacturer with worldwide markets.

Opportunities available for ambitious engineers in field sales
and design. If you have TV or digital experience, send
confidential resume to:

DYNAIR ELECTRONICS, INC.
5275 Market St., San Diego. CA. 92114

An Equal Opportunity Employer M/F
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HELP WANTED (Cont.)

TELEVISION-CCTV Video Maintenance T•
nicians. Full Benefits. Greater New York, Sufi,
County or New Jersey Area. Send resume \
VPC, P.O. Box 268, New Hyde Park, N..Y.11()

6-

BROADCASTTECHNICIAN-$1,070-1,370/mon1
Requires first class FCC license plus 2 Y81
experiencein maintenanceand operation of t
vision equipment. Contact Cheri Hayes, (
543-0383,for application forms. UNIVERSITY
WASHINGTON, Staff Employment Office, 1
N.E. 45th Street, Seattle, WA 98105. An Eq
Opportunity and Affirmative Action Emplo)

12-n.

MATV INSTALLERS.Want more profits with I
headaches? Information $5.00 (free with M
letterhead). Box 809, Boynton Beach, Fla. 3

11-77-·

STUDIO ENGINEERS: We are building n
studios; install and maintain vital switch:
TR600VTR's, weather radar, and ENGequtpm
Excellent opportunity. Contact Chief Engln
P.O. Box 3687, Lafayette, Louisiana 70502.

11-n.

TV STUDIO MAINTENANCE TECHNICIAN
maintain cable television studio under directi
in Calgary, western Canada. Must have practli
experiencewith three tube color cameras,helli
VTR and digital l.C. circuitry. We have a wl
variety of modern equipment and test apparat
Excellent salary, plus attractive fringe ben
package including full family health and de1
care are offered. Send resume to: R. O. EhrT
Operations Manager, Community Antenna Ti
vision Ltd., 3003 Macleod Trail S.E., Cal
Alberta, CanadaT2G2P8. 12·

VIDEOAND AUDIO ENGINEERSneeded imm
ately for expanding tele-production facility.
perience with remote, commercial and s
productions preferred. Submit resumes to
399, Broadcast Engineering, P.O. Box 1
OverlandPark, Kansas66212. 12·

ASSISTANT CHIEF ENGINEER OF MAI
NANCE, independent videotape production f;
ty. Emphasis on digital controlled equip
Send resume and salary requirements to
400, Broadcast Engineering, P.O. Box 1
OverlandPark, Kansas66212. 12·

TELEVISIONTECHNICIAN: Immediateopenl
public TV station at West Virginia Unlvl
located seventy miles south of Pittsbu
Pennsylvania. Must have 1st FCC and !
broadcastTV experiencein operation and mall
nance. Send resume along with salary req
ments to: Jack Podeszwa, Personnel Off
West Virginia University, Morgantown,
Virginia 26506.An Equal Opportunity/ Affir1
Action EmployerM/F. 11·

ENGINEER, MAINTENANCE: Studio, trán81
ters, ENG. KFMB AM, FM TV. Send resume
KFMB, P.O. Box 80888, San Diego, Callf1
92138.ATIN: John Weigand. 11·

MANUFACTURERSREPRESENTATIVES.R:
Research Inc., a major manufacturer of I
consoles and professional broadcast equip
is presently establishing a Rep. sales fore!!.
elusive territories are available in most If
Send resume and line list to Jack M. DU·
Sales/Marketing Mgr., Ramko Research,11
Folsom Blvd., RanchoCordova,Ca. 95670.

12•

WANTED: FCC First Class Chief Enginei
part-time position at a Class A FM educatl<
radio station in the Finger Lakes region of
Must have several years experience as a

· operator in FM facilities. Send resume
salary requirements to Susan Brown, WEO:
St. Clair Street, Geneva,N.Y. 14456. 12·

VIDEOMAINTENANCEand production engi
Threejob openings in industrial video produ
facilities. Various locations. Job requires
tensive experience with helical or quad eq1
ment, both set up and maintenance.Outstan•
organizations. Opportunity for growth and
vancement. Salary $16,000 to $25,000. ~
resume, job objective and salary hlstol'Y1
Willard Thomas, Organizational Media Servl11
13904South State Street, Riverdale, Ill. ~·

12·1

BROADCAST ENGINEEAll
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•
Rock·emup.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

For studio, broadcasting, recording, or public-address, Shure audio contro
components offer more features and more performance, dollar for dollar
than similar equipment. And-just as important-Shure audio component1
are easier to work with. Their compact size and versatility equip them fo1
an extremely wide variety of audio control applications-and built-in input
output flexibility meansquick set-upanywhere.For a permanent installatiol1
or a component system that can be adapted to meet any need, Shure hll
the right combination. To obtain a copy of the Shure catalog, see you
dealer or write:

u SHURE
anufacturers of high fidelity components, microphones, sound systems and related circuitrY·

For More Details Circle (2) on ReplyCard
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