
A

wrcG-17
ATTANTA
vio fwo

simulfoneous
modes

tEFl; Direcf
of CATJ LAD

9-22-77
qf

758miles

RIGHT, SATCOM II
of CATJ tAD

of
44,60,0 miles

Ocfober 1977



HP's 85588 Option 002 CAIV Spectrum Analyzer displays the

amplitude and frequency of each spectral component of the in-
put directly on a CRT. It's ideal for system performance verifica-
tion as well as providing insight into unusual signal conditions.
The 85588 features il dB frequency response, high sensitivity
of -63 dBmV resolution bandwidths from lkHz to 3MHz, and
70 dB dynamic range.

It's easy to use too: convenient three-knob operation lets you

make measurements faster and more accurately than you're
probably used to. What's more, this field-proven instrument is

economically priced. HP 85588 Option 002 plug-in is $4950;
182T Display is $1650. (A 350 MHz plug-in is available at $3950.
Also offered is a variable persistence and storage CRT display
unit, $2600.)

For more information, give your nearby HP field sales
office a call. or write. Donres t ic  US pr ices  on ly

Here are j ust a few of many measurements
you can make with the
HP CATV Spectrum Analyzer:

lntermodulat ion

Carrier Levels

CG.channel Interference

We've also prepared a useful 68-page booklet,
"Cable Television System Measurements
Handbook" which reviews CATV system
measurement considerations and then
describes in step-by-step detail what
you need to know for cable system
performance verification. To get
your copy, just ask your HP field
engineer. Or write on your com'
pany letterhead to;

CATV Measurements Handbook
Hewlett-Packard Company'
Dept. E
1507 Page Mill Rd.
Palo Alto, CA 943M

45706

Radiation.

HEWLETT PACKARD

1507 Page Mil l  Road, Palo Alto,  Cal i fornia 94304

For assistance cal l :  Washington (301 ) 948-6370, chicago (31 2)

255-9800, Atlanla (404) 955-1500, Los Angeles 1213, a77-1282

Flatness.

:
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Wbbuild so much moreo 
dwindresistanceintolce at

our antennas, we call them
the l{eavyweights.

\Xrhen an antenna has heftier gauge aluminum
elements, tapered U-channel longitudinal
members plus a galvanized steel support
structure, it's got the backbone to
stand uo to winds in excess of 100
mph. And when connections
are hermetical lv sealed for
weatherproofing and vibration 

t.Y,.

dampers are built in, the antenna
can take on an inch ofradial ice and
survive winds of 70 mph.

All of which is why our Heavy'uveights cost
Iess for each year's service than any other anten-

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2OOO, TWX 810-766-4912,Telex054-2898
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519-745-9445, Telex 069-5239

Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TW16 7BB, England,
Telephone Sunbury on Thames 89751., Telex 896015

. In fact, the first Heavy-

U weights we sold 13 years ago

nas. They simply last longer.

are still standing today. And
providing other advantages. Our

log periodic design assures higher gain
plus wider bandwidth than yagi con-

' 
figurations. Excellent co-channel rejec-

tion. And our elements can easily be replaced!
This time when you buv antennas get the Heav-v-
weights and plan ahead. Years ahead.

For more information, call Harry Banks at
(404) 449-2000. Or write us.

Scientific
Atlanta



ANE Y()U G()ING T(l USE C(INVERTERS?
l f  so, protect your investment with RMS CA-l 121 M Fixed Attenuator Pads

1. Avai lable in 3,  6,  10,  and 20 dB, RMS Male/
Female Fixed Attenuator Pads are the only pads
worth considering.

2. Compare RMS mechanical features with other
compet i t ive uni ts.  Note how RMS el iminated lock
nuts and washers on each end, so the units won't
open up in use. Once open, the pad is worthless.

3. Consider the abuse a pad receives in the
subscriber's home. Note that the value is
engraved on the housing. Not inked, only to come
off  in t ime.

QIn r"nor/*, o./ 4L./Z?t",n rkt n,
//.atte ilomy'rctncieJ.

4.  Open one up. Compare the workmanship to any
compet i t ive uni t .  Put i t  on the bench. You wi l l
find that in most cases, it's of Laboratory Quality.

RMScArv DtrrtstoN
ELECTR0ilTCS, | l{C.

50 Ant in Place, Bronx, N.y.  10462. Cal l  Col lect(2LAg92_lOOO.Canadian Representat ives:  Deskin Sales Corp.
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CAN YOU TOP THIS? On September 21st the CATJ Laboratory instai led
its own 6 meter TVRO. On the evening of September 2Znb the Lab
recorded reception from Atlanta's WTCG via two simultaneous modes;
direcl (a mere 758 miles over half  of Georgia, Alabama, Mississippi,
Arkansas and half of Oklahoma), and, via transponder six and SnfCOM.
And this created the 'direct '  and ,bird-relayed' photos shown on our

OUR COVER
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KYLE D. MOORE, President of CATA. Inc.
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Adiusting To The Satellites
A twoyear anniversary has just passed. CATV use of satellite re-

ceive-only terminals is now twenty-four months old; and climbing.
0l all of the "blue sk/' prcmises held out before the cable industry,

satellite signal delivery stood out alone from the days of the first
tests. All of the basic elements of success seemed to be present.
It has an exoticness straight out of the space age, yet it is truth-
fully a simple onehop microwave system. lt is the "ultimate" distant
signal, delivered to each and every properly equipped cable head-
end with excellent quality, high reliability (typically higher than
all but our Grade'A'signals off-air), and now, reasonable cost.

Two yearc is not a very long period of time for a concept to develop
and expand, yet we are now into generation two or three of the
original concept and additional mutations seem likely before year-
three is upon us.

llobody knows lor sure how many CATV systems are utilizing
TVR0 signals; it is the nature of the service that not everyone goes
through the niceties of an FCC filing. Most do, but some quanity
does not. Let's assume there are at least 140 terminals in and
operating. In the July issue of CATJ the Community Antenna Television
Association took its annual industry survey of (among other items)
planned useage of satellite delivered signals in the coming l8 month
period.Our November issue will report in some detail the results
of this yea/s study; but a few previews are worth noting at this time.

0f all systems surueyed 45.957o said they planned to have at
least one'premium'or pay channel on their system by January l, 1979.
That works out to 1,700(.15) such systems using pay-cable channels

The suryey tells us the 44.587" of all systems in the United States
plan to have an operating TVR0 by January l, lgig. lf you select
3,700 systems nationwide as your base, that amounts to 1,649
CATV TVRO terminals some 15 months or so from now. Because
of the high survey response this year we were able to se0arate
several induslry CATJ reader categories out for their own study.
0wnen and 0pemtors was one such sub-group studies. And as a
group they plan to purchase and install 47.367" of all terminals
to be added before January 1, 1979; 781 terminals.

barely 15 months from now.
As a group we may well be optimists. In anybody's book that is

some healthy growth in the next 15 months. lt works out to 100.6
new terminals per month, every month, for the next 15 months.
And because the TVRO installation business is lust now starting
to get up a head of steam, we are running along at around l5-25 per
month as this is written. To maintain the projected numbers totaling
1,649 terminals by January first in 1g7g we are going to have to
have some very fancy numbers along about next spring, summer
and fal l l

Yet the suruey does accurately reflect the honest intentions of
the industry, and it is plain that our sights are set high...very high...
for the coming near term future.

Teleyision has always been a business of numbers. The audience
or rating numbers have long dominated both direcfly and in-
directly our FCC rules for signal carriage. Our own viability in the
marketplace has long been dependent upon our ability to produce
a higher number of viewable channels on our cable than the customer
can receive from his own antenna system. The broadcastel has
long recognized that if he can keep our cable channels down his
own profitability is enhanced. And by in large the broadcaster.
created cable signal caniage rules have worked very well.. .for the
broadcast interests.

Satellites change the rules however and for once it is cable not
broadcast television that is writing the rules. The ultimate program'mix'off of the satellites will l ikely be one or two or three non-
network commercial signals, one or two pay-cable or special event
channels, and a handful (up to six) cable-only advertiser and endow-
ment supported channels. Some will be full time (i.e. twenty four
hours per day) while others will be available only a few hours per
day. Through all of this the cable operator will finally be able to
offer his viewers a service that does not simply echo the local broad-
cast service channels. Cable's strong suit has always been diversity
of programming and the satellite signal delivery service will ultimately
prove to be the most important and powerful tool in our arsenal.



Atlanta's Ted Turner and his channel l7 had the foresight to be
the first 'commercial service station' available through the bird.
Virtually every CATV system in the United States has the FCC-rules-
elbow room to offer WTCG; if not full time, at least as an all-night
signal after local signals have left the air. But after you have added
MCG it may well be that FCC rules will not allow you to add a second
non-network (indie) signal to your system. The recent announce-
ments by Southern Satellite Systems (they are planning to offer
San Francisco's KTVU) and United Video (who is planning Chicago's
WGN) of additional indies-via-satellite could prove to be difficult
to pull off with the present FCC rules; it is entirely possible that
after a system adds WTCG that it simply cannot get FCC permission
to add either RTVU or WGN. At least not full time. 0r to put it into
the proper number-perspective, not at sufficient systems to make
it possible for either Southern or United to pay the transponder
rental tariff.

l lhich bdngs us to an interesting impasse. The FCC would like
to see non-broadcast services develop for cables; formats such as
that promised by Network-l seem to fit the FCC's grand design for
cable better than turning a handful  of  indies into'super stat ions'
with the bird(s). lf Southern and/or United find that they cannot
sign up sufficient cable systems to carry KTVU and/or WGN, they'll
back off of the announced start dates and try to figure out why
there's a problem. The problem, if turns out there is one, will of
course be the FCC's signal caruiage rules. Which will create a new
movement to get the signal carriage rules relaxed; at least so
Southern's KTVU and United's WGN can be out into "at least as
many homes as WTCG".

Meanwhile oyer at ll lTCG the cable delivery business is humming
along brightly. Going into September the station had 603,039 cable
homes getting WTCG via satellite. During September another 93,000
cable homes were added via satellite delivery alone, pushing the
0ctober first number to nearly 700,000 satellite-delivered-homes.
Some systems are reporting WTCG's signal has been an important
factor in reviving interest in basic cable connections. In Alexandria,
Louisiana the CATV system reported it added 4,000 subscribers
(from 13,000 to 17,000) with a sales push that ran parallel to the
addition of WTCG. In Jonesboro, Arkansas one single promotion
tied around the WTCG carriage of Atlanta Braves baseball netted 67o
new subscribers in just a couple of weeks. Not every system can
expect this kind of response but apparently a very high percentage
of systems are re-learning what marketing is all about with the
addition of WTCG. The excellent back-up support fielded by WTCG's
cable relations staff is not an insignificant factor in the equation
either.
While all of the attention for CATV satellite program delivery is

largely focused here in the United States, the bird-availability of
WTCG and other programming is not going unnoticed elsewhere.
WTCG has formal requests for service from such far-away non-
cont inental  locat ions as Hawai i ,  Alaska, the Bahamas, Bermuda,
Grand Cayman, Turks and Caicos lslands. Numerous requests have
also come from Mexico. The CATV system operator in Yellowknife,
NWT (Canada) tried to get his government to rule on his adding
WTCG this past winter. They dodged the issue so he forced their
hand by simply putting WTCG on a couple of hours a day. They
acted, telling him to cut it out. He obliged, but now the issue is
out on the table in Canada as wel l .

So will there be another 1,649 new GATV TURO's by January first
of 1979? Probably not, and that goes against the bottom line from
our own CAIJ/CATA survey, but then we have always been known
as an overly optimistic industry. Still...it is possible, and the coming
15 months should be among the more exciting periods in this
industry as the TVR0 phenominon matures and grows into a medium
unique to i tsel f .

What's a trap worth...
when itdoesn't work!
VITEK's SuperTrap
wor*s...for Long.Term
PayTvSecurity!
Our unique cable lrap* offers you:

I  Durabi l i ty  above and beyond any other  t rap on the
market  .  .  .  ( res is ts  moisture,  temperature var ia-
tions and it can survive a fall from a 200-foot tower)
and,  because of  our  more durable construct ion i t
wi l l  last  longer than the drop cable you are now
us i  ng .

r  A low prof i le  because i t  b lends in  wi th i ts
envi ronment  ( looks l ike a drop cable around i ts
insta l la t ion) .

But that's not the whole story .. .
A long wi th the long term secur i ty ,  for  the same pr ice
you' re get t ing a t rap wi th deep-notch depth ( typ ical ly
greater  than 70dB) which does a bet ter  job of  e l imi-
nat ing R-rated audio compla ints.  And wai t  unt i l  you

hear our prices for dual-channel traps!
For  a solut ion to your  Pay-TV secur i ty  problems,  jo in
the many other  sat is f ied systems operators and cal l
or  wr i te  to:  Vi tek Electronics,  Inc. ,  200 Wood Avenue,
Middlesex,  N.J.  08846 Tel :  (201)  469-9400

VITEK
* prt ro.loorzsl

ELECTRONICS,
rNc.
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Fie ld Sales Of f  ices:  At lanta,  GA (404) 455-3815,  Da l las,  TX (214) 234-3522,  Kansas Ci ty ,  MO (816) 891-8895,  Sunnyva le,  CA (408) 7 33-0222



CASCADE 3OO

TRUNK OUALITY IN A LINE
EXTENDER BY USING TRUNK
AMPLIF IER MODULES IN  A
SMALL HOUSING

CAPABILITIES
INCLUDE:

ALC OR MANUAL CONTROL
LO AND HI-GAIN OPTIONS
REMOVEABLE MOTH ERBOARD
30/60 VOLT POWER SUPPLY
POWER INSERTION
TWO-WAY OPTION
TRUNK INTERCHANGEABI LITY

o
o
o
o
o
o
o

DELTA.BENCO.CASCADE
124 Belfield Road, Rexdale, Ontario, Canada MgW 1Gl
Tef ephone (4161 241-2651 Telex 06-965552

CALL OR WRITE TO YOUR NEAREST OFFICE: Phil ip Al lman, 4913-205th Street, Langley, B.C. V3A 5T7. Tel.
(6041 534-3710: Tom Holgate.4330 Hali fax Street. Burnaby, B.C. VsC3X5. Tel. (604) 2946816: Ken Jones, R.D. 1,

Box 69, Beaver Springs, Pa. 17812, Tel. |'717l. 65€-2282: U.S.REPRESENTATIVES: Bruce Martin. Cablevision Equip-

ment Co. fnc.,3838 Cavalier Drive, Garland, Tex.75Q42.Tel. l214l 272-8551l. Neil Phillips,Signal Vision !nc.,23932

Jarrow Lane, El Toro, Ca|.92630, Tel. (714)586-3196: U.S. WATTS LINE (800) 828-1016



When lt Comes To Eqrth Stqtions
We Try llqrdel!

Fsk Oor Cgstomels

East Bank Cable
Kenner, La. (John Sims)

Hampton Roads Cablevision
Newport News,Va. (Bri t t  Belyea)

Turner  Communicat ions CH.  17 (WTCG)
Atlanta, Ga. (Gene Wright)

o

W e  a r e  t h e  a n t e n n a
c o m p a n y  t h a t ' s  b e e n
i n  b u s i n e s s  o v e r  1 5
years and we' l l  cont inue
to support  the needs of
the Cable Industry.

o

Valley Cable T.V.
Har l ingen,  Tx.  (Ol l ie  Hensler )

Photo by Raul Cano

OPERfiTIOlIfi L SYSTEl'I S 1{OT PICTORED
Wilmington,  N.C.  Rockford,  l l l .
Jackson, Tn. Alexandria, La.
Houma, La. Troy, Al.

Cal l  us to discuss your Earth Stat ion Requirements-)
F

U

-RF  SYSTEMS,  tNC.
- 8 7 2 o S . o r a n g e A v e . . o r | a n d o , F L 3 2 8 o 9 ' t , g o s l 8 5 7 - o o 3 6



NOW.rr
alowcost

TV FeceiveF
New Model 1100-FFC Satellite
Earth Terminal TV receivers.

Each is a fixed tuned.
stand alone receiver specifically
designed to reduce the cost of
adding TV channels to existing
or new CATV Receive Only
Terminals. Yet, they offer the
same video, audio and related
performance speci{ications as
Microdyne's widely accepted
Model 1 1OO-TVR(VT) receiver,
including the standard 8.0 dB
C/N threshold extension feature.

satellite

Minimum Cost
All current TV channels

plus others to follow can be
readily accommodated at mini-
mum cost. Simply add a dedi-
cated l-100-FFC Receiver for
each channel as required. Total
backup can be provided by using
any compatible receiver capable
of being quickly tuned to any
dedicated channel.

Compact
Only 3lz" high, the rack

mount Model LL00-FFC is
fully EIA and CCIR compat-
ible. Options include the

ability to quickly change fre-
quency.

Custom Engineering Service
For those operators

wishing to install their own
systems, Microdyne Corpora-
tion will provide complete
technical analysis and recom-
mendations tailored to specific
system requirements at no cost.
Being one of the most experi-
enced RF manufacturers,
Microdyne's free Engineering
Service will result in substan-
tial cost savings for anyone
installing their own system.

I Iw[
MICRODYNE

CORPORATION
P. O. Box 1527 - 627 Lofstrand Lane
Rockvi l le, Maryland 20850
Teleohone (301 ) 762-8500
TWX 710€28-0477
Cab le  MICRODYNE
Rockvi l le, Maryland USA

Microdyne Model 1100-FFC
Satellite Earth Terminal TV Receiver

Why not investigate Microdyne before you buy?



lf we didn't solve
so many dnop cable
pPoblems,
someone else might
be numberone.

Nobody makes a wider var iety of
drop cables than Times. We give you the
widest choice not just  for  the sake of  i t .
But to help solve problems.

Maybe you need a special  cable that
can resist  corrosive underground
env i ronments  par t i cu la r ly  we l l .  Ca l l  us
and you ' l l  ge t  as  many yards  or  mi les  o f
Times f looded drop cable as you want.  Or
drop  cab le  tha t  can  be  ins ta l led  eas i l y  in
the dead of  winter.  Or cable that  won' t
snap when your system is faced with ic ing.

The sh ie ld ing  o f  T imes a lso  keeps
America's "Good Buddies" out of  your
system. In an economical  manner.  To

solve CB noise problems, we make
spec ia l l y  sh ie lded cab le  fo r  th is  spec ia l
level  of  interference.

Cal l  Times and you can also get
low-loss drop cable to reach those remote
subscr ibers.  Or the k ind with special
mechanical  strength to el iminate outages.
Or  cab le  in  be ige  to  b lend w i th  home
inter iors.  Or miniature coax for apartment
house wir ing where space is a cr i t ical
concern.

And by cal l ing Times, you can ask for
technical  advice.  And get i t ,  f ree.  But i t  a l l
f igures.  l f  our cables weren' t  so good,
and i f  we weren' t  so helpful ,  someone else
might  be  number  one.

For more informat ion,  just  contact
Bud Desmond,  T imes Wi re  &  Cab le ,
Wallingford, CT (203) 265-2361. Or call
your nearest  Man From Times.

- Ipe.slitglcoble
""""' The #l Coble Compony

. I 358 Holl Avenue, Wollingford, CI 06492
,. (203)265-2361 . Phoenix, N.(6O2)278-5576
-r 

DMSION OF TIMES FIBER COMMUNICATIONS, l l . lC.
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AtfD0iltY.$7.25(5.50.)
No other tap provides this protection:

o Baked-on, Polyurethane Finish plus a Totally Water Sealed Assembly
o Patented Non-Shearing Center Seizure Mechanism o Modular o 5-300 MHz

o Eye-level Center Seizure Connections o *With a standard irridite finish

DWNP
$llffiD
ms\
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A ATV
ARVIN SYSTEMS, lNC. An Arvin industries Subsidiary

P.O. Box 200, Lancaster, Ohio 43130 . 6141756-9222



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

For high quality CATV products backed by reliable service, order from. . .
COMM.PLEX ETECTRON ICS LTD.

DISTRIBUTORS OF

TELENG (Aquarius) . TRIPtE CROW]{ ELECTRO]{lCS
KAY ETEMETRIC O SADEICO. MICROWAUE FIITER o

PHASECOM o TOMGO. ARUIl{ SYSTEMS o UITEK
For Free Catalogue and Information

Call  Your Comm-Plex Representat ive in Canada

tontreal Toronto
Tel: (514) 341-7440 Tel: (416) 449-6263
Telex:05-826795 Telex:06-966599

Uancouvcr Halifar
Tel: (604) 437-6122 Tel: (902) 423-7740
Teler 04-354878

comm-pLEH
ELEGTFIGINIGS LIMITEtrI
An All Canadian Company
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Professor Lipra Loof was without a doubt my

most  unusual  cable customer.  Back in  the 30 's ,
or so the story went, the man was an oi l  f ield roust-
about .  He worked the wi ldcat  r igs throughout
Oklahoma,  Louis iana and Texas and had earned
a reputat ion as a hard work ing,  br ighter  than
average o i l  r ig  jockey.  Then one day whi le  on a
deep  we l l d r i l l  i n  t he  swamps  o f  Lou is iana  he  had
conceived a new device that  cut  in  ha l f  the t ime
required to chain wrap a well casing. He had taken
the idea to  a young man in  Houston and together
they had devised a new form of  choker  that  u l -
t imate ly  ended up on pract ica l ly  every dr i l l ing r ig
in  the wor ld .  A so l id  patent  and near ly  30 years
of royalt ies later the man had moved into my town
just as I was building my f irst cable system. Every
couple of months when I had a few hours to spare
I 'd drop in under the pretext of 'checking his cable
serv ice ' ;  just  because I  en joyed the company
and the f ree wheel ing thoughts the man a lways
seemed to have.

"My TV's just f ine but come on in anyhow"
he greeted me at the door of his modest frame
house.  I  smi led and fo l lowed h im ins ide to  h is
study.  Papers,  o i l  f ie ld  t rade publ icat ions and
mechanical gadgets of every size and description
were stacked from ceil ing to f loor. There was
barely room for a man to squeeze by the stacks
to one of  the two chai rs  in  the room.

"l think this energy thing has gone lar enough"
he sa id to  no one in  par t icu lar .  "The government
is  go ing to  mess us up so bad we' l l  be back burn-
ing whale o i l  lamps and sending smoke s ignals .
Don't you agree?"

I knew he was looking for an argument. He al-
ways started off that way when he was working
on some new concept .  So I  ob l iged.  "Oh I  don ' t
know, I think that when the American public f inal ly

decides we have a real  cr is is  here they ' l l  come
through l ike they a lways do"  I  responded as I
set t led in to h is  guest  chai r .

"Bulldung" he snorted. "By the t ime the public
wakes up to  th is  one the government  wi l l  have
shut  of f  every opt ion in  s ight  and we' l l  be le f t
to  pay for  the i r  bureaucrat ic  s ins for  two or  three
generat ions in to the fu ture!"  The professor  and I
agreed on one thing in l i fe; that the federal govern-
ment  could mess th ings up worse than any group
ever created by man.

"Now see here" said I pul l ing a l i t t le newspaper
out  o f  my pocket  that  had come in  the morning
mai l .  "Here in  my e lect r ic  co-op newspaper  i t
says that our electr ic co-op got through the hottest
Oklahoma summer in  ten years wi thout  set t ing
any new peak current capacity demands. That
proves that people are at least conserving elec-
t r ic i ty  or  dur ing that  20 day hot  spel l  o f  95 p lus
temperatures we surely would have drawn more
ju ice out  o f  the co-op 's  supply  than in  prev ious
years!" .  I  leaned back fee l ing pret ty  good about
my retort.

The tr i-focalglasses on his forehead sl id down
onto the br idge of  h is  nose as he dropped h is
head and spun around in  h is  chai r  to  d ig  in  a to t -
tering seven foot stack of yel lowed newspapers.
His  hand shot  out  dead in to the center  o f  the
ta l l  s tack and he yanked back wi th  a tug.  Neat ly
out  o f  the seven foot  p i le  came a s ing le edi t ion
of the New York Times. l t  was dated only the week
prior. I  started to ask how in the world a week
old newspaper  could get  bur ied in  the middle of
a seven foot stack of yel lowing newspapers but
he cut  me of f .

"One isolated case" he snapped back at me"and people in  Oklahoma are se ldom i f  ever  in
the majority". I  nodded agreement; we had voted
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for Jerry Ford in 1976. "Here. . . look at this." His
gnarled f inger directed my eyes at a Times report
of energy use in the United States in the summer
ot'1977. Petroleum products-use up 12.2o/o over
1975. Electr ical energy-up 11.7o/o over 1975.
The list went on and on. The Times had compared
every possible form of energy and many of the
products of energy and our national use of each
versus several years prior. "See here-ice cream
safes are up 17.7o/ol" he jabbed with his bent f inger
at the l ine of type. "Can you imagine that-ice
cream, one of the least energy-conscious foods
in the whole world and here we are using 17.7%
more in  the summer ot '1977 than we d id just  two
years ago! I tel l  you this whole country is going
to end up burn ing whale o i l  again !

I thought about a report I'd read in a magazine
on an airplane a couple of weeks prior and the
fact that whales are al l  but extinct but decided
better. He'd only jab his arm into another pi le
of newspapers or magazines and f ind something
to contradict my new found knowledge. Besides
my curiousity was peeked by now. The Professor
obviously was leading up to something and I was
anxious to learn what i t  might be.

"OK, so we've got a national problem and you
and I both agree that i f  we let the federal govern-

ment  handle i t  a lone we' l l  end up wi th  whale o i l
lamps. So what do we do?" I asked.

He smiled. This was the entree he had been
wait ing for."We've got to do away with money" he said
soft ly, in a very serious tone.

"Do away with money!" I  exclaimed. "How in
the world would that solve the energy crisis?"

He sett led back in his chair and painf ul ly l i f ted
his left leg on top of a half open drawer on his
desk. I 'd heard stories of what happened to that
leg; he had gotten it  caught in a chain wrap on
an oi l  f ield casing just as the steam hammer
had started to pound the casing into the ground.
It must have been an excruciating experience.
I 'd been told he somehow managed to stay con-
scious with his leg so badly mangled that during
the two hour r ide to the nearest doctor the f inger
t ips on h is  r ight  hand dug in to h is  le f t  wr is t  wi th
such fury that when they f inal ly got him to the
doc they had to take six st i tches in the left wrist.
I 'd seen the scar on his wrist and I bel ieved the
rest of the story.

"You know that I like money" he went on "and
that I 've had more than my share in my l i fet ime.
But money has outl ived its usefulness and it  is
time for a serious re-evaluation of our whole mone-
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tary system. Back when the paper money re-
presented real gold reserve and when the coins
had real-content value equal to their face value,
we had a workable system. But now the paper
money is only as good as the government behind
it and we both know how good that is."

I smiled and thought about how my cable TV
rate had only gone up one dollar in 16 years and
I'd re-built the plant three times and added g chan-
nels of service in that period. Somehow I'd stayed
in business through it  al l  but i t  certainly wasn,t
because of the dollar value staying constant or
(heaven forbid) appreciati  ng.

"You're tel l ing me it  is t ime to do away with
money and replace it  with something else?" I
asked.

"That's r ight. The money isn't worth much and
every year it becomes worth less. The only way a
person can tred water and just stay even is to
keep raising the prices for the goods he sells or
the services he gives. When you couple that to
the scare about running out of oi l  in the next few
decades, we end up with a system that is headed
straight for disaster. Now I 've been in the oi l  busi-
ness al l  my l i fe and I know how these people
think. The smarter ones realized ten years ago
or more that sooner or later they would run out of
product to sel l .  They've been diversifying right
along, getting into other fuel sources and mineral
production and the l ike. l f  we'd left the system
alone these big companies would have had us
running our cars on some other form of energy
by the year 2,000 because that is where they would
have ended up themselves. But no, somebody
tipped off the Arabs and in a moment of panic
the Arabs decided that if the boat was going down
they were going to get every penny they could
out of every drop leaving their shores before the
supply ran out; or before the oi l  companies got
us al l  converted to some other energy forms.
Which ever came first, i t  didn't make much dif-
ference, because then the value of oil would have
dropped to 1890 prices. Now we've got a real
panic on and it 's t ime to straighten the whole
mess out."

The Professor was adjusting his leg on the desk
drawer and I decided the best thing I could do
was settle back and take a deep breath."The answer ls the erg" he said, and then he
sat back in his own chair waiting for my response.'The erg'. What in the world was that, I ponder.
ed. Obviously an acronym for something. But
what?'E'. .  . that probably stood for energy. ,R'. .  .
revolution? re-cycl ing? "Good grief" thought l .
The possibi l i t ies are endless and he obviously
had the upper hand. He'd already f igured it  out.
I broke the si lence. " l  l ike the name of i t .  .  .what
does an 'erg'eal?" I asked innocently.

Hls smile turned into a scowl. He wet his lips
and exploded. "Good merciful heavens boy, I
thought you went to high school and even had
some col lege!"

l f  you counted f inishing high school white in
the Army and taking a half dozen night classes

at the local JC I guess he had me dead to r ights." l 'm sorry but I just don't know what an ,erg' is"
loffered in apology.

"That's alright son, most people don't. That's
one of the reasons it  has a chance of success.
There aren't any black marks against i t  going in.
Look here" he commanded as he dragged a text
book out from under a foot high stack of loose
papers on his rol l  top desk. "See? That's an
t g r g t t t .

My eyes scanned the face of the page where
his f inger pointed. No pictures. I had expected
to see a prehistoric animal, possibly related to
the whale. Al l  I  saw were words and formulas.
Then lspotted it  in bold face type:'The erg-the unit or work and energy. The

work done in moving a body one centimeter
against a force ol one dyne'."Oh!" said l  "so that 's an 'erg'.  But what is a

dyne?"
His fingers flipped forward to another well worn

page and the crusty index f inger walked down
the page to another bold face entry.'The dyne-fundamenlal unit of force. One

dyne wlll give a mass ol one gram an ac.
celeration ol one centimeter per second'.

I  mulled the dyne and erg over in my mind. l f
you had an object that weighed exactly one gram
and you used one erg of energy to push that gram
against a resistance of one dyne, the one gram
object would not move. The one dyne of resist-
ance would be exactly equal to the one erg of
force and the one gram of weight would stay ex.
actly still. But if you increased the energy to two
ergs and the resistance slayed at one rJyne, the
one gram of object would move at a speed of
exactly one centimeter per second. But I fai led
to see how I was going to carry 'ergs' of energy
around in my bi l l fold.l 6



"Do you understand now?" the Professor
quer ied.

" l  th ink I  understand the 'erg '  and the 'dyne '
but  I  don ' t  see how e i ther  one is  go ing to  rep lace
the fo ld ing green stuf f  in  my pocket" .

"Simple enough" said the Professor. "Re-
member that  our  fo ld ing green stuf f ,  as you ca l l
i t ,  is backed by the government. That is the ful l
value of the paper money, and the coins we carry
around uselessly are also backed by the govern-
ment .  Only  the government 's  back ing of  th is
currency we have varies from day to day and year
to year. When they need more money, they print
more money. When they think they have too much
in c i rcu lat ion they go out  in to the commerc ia l
banking system and they'borrow'some of i t  back.
The value goes up and down.  .  .but  in  the long
term i t  just  goes down.

"They encourage us to save it but when we
do the interest on our savings is offset by the
inf  la t ion.  They contro l  the in f  la t ion by contro l l ing
how much paper they print and how much of i t
they le t  in  or  take out  o f  c i rcu lat ion at  any t ime.
The gold standard worked pretty good unti l  FDR
took us off of i t  because the gold had some real
world value. But the paper currency today has
no backing but the moral backing of our govern-
ment. And you know how good today's morals
a rg ! "

I  agreed wi th  h im but  the d iscuss ion seemed
to be get t ing away f rom the 'erg ' .  l .s t i l l  wanted
to know how I was going to carry a "unit of force
or work" around in my pocket.

" l 'm gett ing there" he snorted. "Look at this"
he commanded as he held up h is  le f t  wr is t  and
pointed at his watch.

For  an instant  I  thought  he was going to  te l l
me about the scar under the watchband. "See

th is  watch."  I  nodded af f  i rmat ive ly .
"Guess how many'ergs' i t  took to make this

watch?"
I  d idn ' t  have the fa in test  idea.  In  fact  unt i l  he

asked me to guess I hadn't connected the 'erg'

wi th  making anyth ing.  But  o f  course they are re-
lated. For example, the metal in the watch had
to be mined, and smelted and transported and
fabr icated in to the watch housing and the spr ing
and gears and other parts therein. Each of these
processes took energy and if  you really wanted
to s i t  down you could probably  f igure out  how
many 'ergs '  o f  energy went  in to the product ion
of that watch."That's righl" he answered "now you are catch-
ing on!  There isn ' t  anyth ing we use any day that
hasn ' t  some number of  'ergs '  invested in  i t .  The
garden you are so proud of behind your house-
you 've got  'ergs '  invested in  the produce there.
And the beaut i fu l  th ing about  an erg is  that  i t  is
an exact  un i t  o f  measurement .  Oh we might  have
trouble gett ing the exact number of ergs invested
in a product  p inned down for  the f i rs t  ten years
or so, but after we got used to i t  we'd have
it down to a real science and it  would prove to
be a foolproof system of energy measurement."

I was beginning to see the l ight and that was
no pun. "Let's see" offered | " i f  I  worked for a
man for eight hours a day and he paid me based
upon the number of  ergs I  put  for th  wi th  some-
th ing ca l led erg-scr ip ,  then I  could take my erg-
scrip into the market and purchase food for my
family. When I looked over the grocery store goods
l 'd  be able to  see how many ergs went  in to the
manufacture and processing of a box of Oatmeal,
for  example,  or  a  gal lon of  mi lk  or  a  loaf  o f  bread.
I 'd convert my own ergs-worked into food stuffs."

He smiled broadly, "See how easy it  is?" he
asked.

I  smi led back.  And then a look of  puzz lement
crossed my face. "How is this better than what
we now have with money" I asked?

"Let  me star t  a t  the beginning for  you"  he an-
swered in  a s incere vo ice.  "Because the 'erg '  is
wel l  def ined i t  is  a  s tandard which cannot  be
monkeyed around with. We are not dependent
upon the wor ld  supply  of  a  presc ious meta l  nor
the currency policies of the poli t ical party in power
to determine our base-value. An erg of work in
Austra l ia  is  an erg of  work in  Amer ica.

"secondly this is a high technology world. We
place h igh va lue on doing th ings bet ter ,  qu icker .
l f  you were paid in 'erg-scrip' and you were in a
store buying a television set you might be faced
wi th two sets  producing ident ica l  p ic tures and
features; only one has an 'erg-load' of 360 while
the second has an 'erg-load' of 319. You'd have
a new appreciation for the set that was produced
whi le  ut i l iz ing only  319 ergs of  energy versus the
set produced utilizing 360 ergs of energy; because
you could d i rect ly  ident i fy  wi th  the number of
erg-units you were paid yourself for a day's work.
The whole manufactur ing wor ld  would be g iven
a tremendous incentive to use less energy, or
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fewer ergs, to produce their products because
right there on the tag would be a federal 'erg-
cert i f  icationt that told you how many ergs went
into the TV receiver from the raw material stage
to landing it  on the dealer's f loor for you to see.
In no t ime at al l  our wasteful system of energy
useage would straighten up and f ly r ight. The
whole world would become l ike your Oklahoma
electr ic co-op members and they'd conserve
energy because energy would become the basis
against which everything they did and bought
would be measured. Think of the new conscious-
levelof  the wor ld  concern ing energy!"

My head was spinning. I was obviously wasting
ergs of  energy wi th  the new concept .  Just  th ink-
ing about i t  used up energy I had stored in my
body. I 'd probably have to eat an extra helping
of supper to make up for the burned-off ergs I 'd
used up this afternoon! |  knew there were some
major problems with the concept, but what were
they?

"Bet you are wondering how we'd handle the
profit incentive?" volunteered the Professor. That
was it .  .  . l  knew there was a basic f law in the plan!
His  concept  might  work a l r ight  in  a soc ia l is t  or
communist society but I was born and brought
up as a capital ist and I wasn't ready to trade that
in  just  yet ;whale o i l  lamps or  no whale o i l  lamps!"Remember the 'dyne '?"  he asked.  I  d id .  l t  is
the unit of force. l f  you stretched a point a tad
you could also look at i t  as a unit of resistance;
opposing the movement of a body or object."The 'dyne' becomes our tax collection system
and our incentive for prof i t ."

I knew the government was goint to get into
the act someplace."l f  we do this r ight every task in the world wil l
have assigned number of ergs to accomplish
the work or create the product. Let's go back to

our television receiver. l f  there were forty 21 inch
receivers on the market and they varied from 290
ergs of energy for production and delivery to 400
ergs of energy for production and delivery, we
might have a mean or average of 340 ergs for
that categorey of product. Now p.eople would be
free, as they are now, to select any of the com-
petitive models on the market. They would penalize
themselves by selecting a unit that required more
than 340 ergs to produce and deliver and they
would reward themselves by selecting a unit that
required fewer than 340 to produce and deliver."Lel's say it took 4,000 ergs of energy to pro-
duce and deliver food stuffs to feed a 35 year
old male per year. Computers would keep track
of the amount of ergs this 35 year male expended
annual ly  to  keep h imsel f  a l ive,  wel l  and f i t .  l f
at the end of the year he had consumed 3,800
ergs of energy to feed himself, he'd be rewarded
for the savings of 200 ergs he in effect handed
back to the economy. l f  he expended 4,200 ergs,
he would be penalized by 200 ergs. One side ef-
fect of this would be a rapid switch away from
a nation eating so-called hollow junk foods that
contribute nothing to the basic l i fe-sustaining
energy needs. In a generation or so fat people
w i l l  be  gone ! "

We chuckled at the prospect and decided that
people would also once again seriously begin
growing some of their own food in back yard plots.

"A company that produced products that were
erg-wastefu lwould f ind i tse l f ,  l ike the fe l low who
used up 4,200 ergs of energy to feed and keep
himself f i t  for the year, penalized at the end of
each year. This is where the 'dyne' comes in as
a unit of tax col lection. Remember there is no
money, only erg-scrip. And eventually the incon-
venience of the erg-scrip could be done away
with as every transaction becomes a computer
transaction; recording the erg-cost of the product
or service against the erg-account of the pur-
chaser and deposit ing same as a credit into the
erg-account of the seller.

"Now at the end of the year the whole nation's
erg-accounts are balanced and national averages
computer-calculated for every categorey of per-
son, family size, and product. People, products
and manufacturers who were erg-wasteful during
the year would be quickly identif ied and they
would be ass igned negat ive credi ts  or 'dynes ' for
each erg they have wasted for the year. This would
be done on a one for one basis; each erg wasted,
one dyne assessed. Now erg-thrif ty people and
firms vyould eM up the year with erg-pluses in
their computer accounts and after the national
averages were computer calculated they would
be rewarded in proport ion to their thri f t iness by
being al lowed special land-holding privi leges."

A bell  went off.  "Land holding privi leges? we
queried. "What is that? And what happened to
real-property such as real estate? How do you
calculate the value of a piece of land?"

"Oh yes, I forgot to mention that going into
this program all  land goes into an 'erg-bank'. Not

$'e:#rv%-''H

r 8



personal property, just the land or ground itself.
I t  is owned by al l  of the people, sort of through
a government trust. People owning the property
at the outset or at the t ime of transit ion would
be paid in erg-scrip of course. We can't have
confiscation without both due process and just
compensation."

I was glad to hear that but I was beginning to
get just a tad uneasy with the prospect of the
size of government it would take to keep this
whole program straight.

"Now the dream of everyone is to have their
own home.  Or own bui ld ing for  the i r  bus iness.
So we let people and companies earn that privilege
by building up erg-credits. Sort of a bank account.
When you have enough erg-credits saved, or in
youraccount, because you have been energy use
conscious enough to earn annualized erg-pluses,
then you can apply them to the down-payment
on a residence or building. With the whole country
in a government land trust the housing starts
and residence construction could be easily match-
ed to people's needs and their abi l i ty to put down
erg-credits for the property.

"But back to the dynes. lf you had a bad year
and had dynes or negative credits against you
or your f irm, you'd have to work off those dyhes
by being more energy use conscious in the follow-
ing year. A company would be al lowed just so
many dynes against i ts annualized sales, as a
percentage of annual sales, before i t  would be
declared an energy wasteful company and forced
by ruleg and regulations to close up shop.""Hold on" said we. "You might get away with
closing up an energy wasteful company, bui what
about an energy wasteful person or family? you
can' t  s imply  c lose them down!""Agreed. And that problem has cost me many
sleepless nights. But I think I have a solution.
First of all our whole purpose is to keep the world
spinning, technology moving, and everyone on
earth as reasonably comfortable as possible.
We want to avoid a social ist ic state and retain
ind iv idual  in ia t ive and ind iv idual  responsib i l i ty .
But wasteful people must somehow be eith6r
denied privi leges or punished. There are no other
alternatives. We can't al low a wasteful minority
19 dlg the rest down to lower standards of tiving.
That's what happens with high taxation for thl
upper income brackets now, i f  you stop to think
about i t .  By taxing those few who are ski l l ful
enough to be extra-efficient and extra.productive
now, we lower their standard of l iving by depriv-
ing them of some of what is r ightful ly theirs. .  .
in return for which we shuff le the money down
to the poor wretches who are either too lazy or
too unskil led to even maintain a l iving. Taxing
one person 80"h ol his income so that we can
tak_e-his tax money to raise the standard of living
of 80 people 1% is not very far f rom socialism. .-.
you' l l  have to admit that!".

There was some logic in his statement I had
to agree."So I've borrowed a page from the Hubert

Humphrey book on helping the poor. you know
Humphrey has been wanting to establish a class-
less society for years. I 've always opposed it  be-
cause when you take away incentive you take
away creativity. But Humphrey might have had
a few good ideas. For example, i f  people who
were perpetually wasteful of energy would not
reform on their own, they would be picked up
body and soul and moved to one of t|re vast un-
developed areas of the United States, such as in
New Mexico or Arizona or western Kansas where
we have miles and miles of non-productive land.
There they would work, as a family unit i f  need
be, under the close supervision of erg-instructors.
They'd l ive well,  but not lavishly. Th-ey would be
free to come and go; this wouldn't be a prison
or concentration camp. But unti l  they mended
their erg-wasteful ways they would not be per-
mitted the freedom to rejoin regular society where
they could move about, change jobs and live with.
out supervision."
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"ln this erg-conscious society, what in the world
would the government operate on? Where would
it get the capital it needs to manage this monstrous
program", lwondered.

"l've been saving the best part to last" smiled
the old man. "You and I both know that the federal
government's bureaucracy is the most wasteful
operation in the world today; bar none. As a part
of the re-organization, every job in the federal
bureaucracy would be re-evaluted for i ts useful-
ness. There would be but a single cri teria for
keeping the job open,  modi fy ing i t  or  d isposing
of  i t .  And that  would be ' ls  the job contr ibut ing
ergs or dynes to the society'? All dyne-contributing
job positions would go. These people would have
to f ind work in the realworld. Most of what would
be required in an erg-related society could be
handled by computers anyhow. l t  is primari ly
a record keeping and evalutation process."

We liked the idea of trimming down the bureau-
cracy alr ight, but were sti l l  troubled with those
who would remain. " l f  the government doesn't
col lect taxes, and the ergs and dynes stay in the
private sector, where does the remaining govern-
ment get its ergs to pay those who stay on to run
the machinery?" we wondered aloud."We have one clear cut and simple tax and we
collect ergs out of the accounts of those who
pay. People die everyday. lf you automatically
recaptured for the government al l  of the erg-
pluses in a man's account when he died, you'd
collect much more than you needed. But you'd

also encourage him to be a crazy spender in his
latter years. So you have one simple to calculate
tax system; when a man dies, 507o of his erg-
pluses automatical ly go into the government
coiffers. The balance, or the other 507o, is his
estate for his family or as he saw fi t  to wil l  away.
That keeps the incentive al ive, cuts al l  of t fre
mickey mouse IRS red tape to the barest minimum
and frees up Heaven knows how many IRS agents
and employees for usef ul work."

We smiled and leaned back in the padded chair.
The old man shifted his bent leg off the open
drawer and back to the f loor. Nobody said another
word for several minutes. My mind raced with the
possib i l i t ies of  a  whole wor ld  so conscious of
energy needs and productivity that everyone ac-
tually worked together for the salvation of our
planet. The prospect was bright but the road to
the promised land looked more than sl ighi ly rock
strewn.

Finally we spoke. "This is such a big change
in the way the wor ld  funct ions.  Why a l l  o f  the
petty greeds in the world, the establishment,
v i r tua l ly  everyone would be against  i t .  l jus t  don ' t
see how i t  could be so ld to  the publ ic . ""Well,  there's always whale lamps" he replied
quietly. And then he too smiled. "Gave you sori. le
thing to think about, didn't I  sonny" he said pull ing
his  bent  leg under  the chai r  and pushing h imsel f
up from the desk. l t  was my signal to make my
excuses and head for the door.

Squeezing by the last stack of magazines I20



spotted the same magazine I had read on a TWA
f l ight  ear l ier  in  the summer.  The one that  to ld
me that whales were all but extinct. The magazine
was folded open to the whale story; so I knew
he had read it .  My eyes l ingered on the art icle
for  just  a  second too long ashe hobbled af ter  me
towards the door. I  knew he had seen me looking
at i t .

"And jusl in case you think the whale lamps
are a viable alternative" he began ,,come back
again soon and we' l l  d iscuss that  too!" .

He was r ight  o f  course.  We couldn ' t  turn back
the pages of l i fe several generations. We could
only  look ahead.  But  my that  was a dark tunnel
up there.

Returning to the ofl ice I remembered some-
th ing I  had been p lanning on doing for  near ly  two

years. Out at the end of Summer street I st i l l  had
three SKL spli t  band tube type amplif iers running.
I knew they were energy wasters, and the tubl
money I 'd spent in the last two years alone to
keep them going would have replaced them wi th
some of the new solid state gear. l t  was past
quitt ing t ime when I unlocked the door. The l ights
were out  in  the shop.  Good.  I  could s i t  down by
the front window where the afternoon sun was
st i l l  br ight ly  sh in ing to  do what  I  needed to do
before heading home.  l t  on ly  took a couple of
minutes to  f i l l  out  the purchase order ;  , .Three
solid state, low current drain l ine extenier amp-
l i f i e r s  mode l . . . "  I  w ro te  down .  And  then  I  wen t
back and underl ined three words: low current
drain. I 'd never done that before, but I had the
feel ing that  I  would in  the fu ture.

BASIC MICROWAVE
PATHDESIGN

Microwave engineering involves many complex
considerat ions and ca lcu lat ions which may be
beyond the realm of experience of CATV operators
who are consider ing the insta l la t ion of  one or
more hops of microwave. The operator who is
unfamil iar with microwave technology must, there-
fore, rely heavily on the equipment manufacturers
for recommendations and advice. l t  is hoped that
this art icle wil l  help those individuals to converse
productively with persons interested in providing
them with microwave services/hardware.

Contact is usually f irst made with the radio
manufacturer who wil l  supply a terrain prof i le of
the path free of charge. A simptif ied sample of
a terrain profi le is shown in f igure 1. An actual
path prof i le  wi l l  show other  data,  inc lud ing an
allowance for beam bending/dipping (K fac1o4.
Fresnel zorre clearances (F) wil l  also be marked
on the profile to allow clearance above the terrain
to achieve free space attenuation values of the
beam under  var ious condi t ions of  beam bending.
K FACTOR

Microwave energy is transmitted thru an atmo-
sphere with varying refractive propert ies. The
beam is bent upward and downward according
to the condit ions of temperature, water vapor
pressure, and atmospheric pressure. When the

by
Schuble
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FIGURE ONE

BEAM BENDING RESUI-TS FROM CHANGES IN THE REFRACTIVE GRADIENT

beam dips, the condition is viewed as an equivalent
earth bulging. When the beam is bent downward
and tends to fol low the earth's curvature, this is
viewed as an equivalent earth f lattening. (See
Figure 2).

The "K factor" is 1 when the.equivalent earth
radius (bulge) is equal to the actual earth radius.
The K factor is greater than one when the beam
is bent downward an amount equal to the earth's
curvature. The K factor is less than 1 when the
equivalent earth radius is less than the real earth,
and the earth is therefore "bulged."

The normaldaytime condition of the atmosphere
is K 4/3; with the beam bent sl ightly downward,
causing the horizon to be slightly extended. Micro-
wave paths are commonly designed to provide
terrain clearance tor K 413 and for K 2/3.

To determine the clearance requirement at any
point on the path at K 213, simply mult iply the
number of miles to one end of the path t imes the
number of miles to the other end of the path. The
product is the answer in feet. To determine the
clearance requirement at any point on the path at
K 413, simply divide the K 2/3 value by 2. For ex-
ample, assume a 20 mile path: the clearance at
the ten mi le  point  a tK2l3:  10 x  10 :  100 ' .  100 +-
2.50'at K 4/3.

It appears that the K 4/3 value need not be cal-
culated, since it  is always less than the K 2/3
value. Not true, because addit ional calculations
of fresnelzone radii  must be made and added to
each of the K values.
FRESNEL ZONES

The microwave signal must be a distance above
the earth's surface before i t 's transmission loss
thru the atmosphere is not increased from effects
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BEAM BENDING IS VIEWED AS AN EQUIVALENT EARTH RADIUS (BULGE)

MILES

22 FIGURE TWO



of the earth's proximity. l t  has been determined
that the clearance needed is about .6 of one
fresnelzone. The design criteria to cover varying
degrees of beam bending (determined empirically)
is  to  a l low for  one fu l l  f resnel  zone under  normai
conditions (K 4/3), and for high reliability systems,
to al low for an addit ional .3 fresnel zones under
condit ions of K213. What, then, is a fresnel zone?

Refer to figure 3. The dotted line shows the path
of direct transmission. The solid l ines with arrows
show some of the paths that will reach the receive
antenna one wavelength, later (delayed). The
dashed l ine shows al l  points of ref lection for the
signaf to reach the receive antenna 1-112 wave-
lengths la ter  than the d i rect  s ignal .  The l i rs t
fresnelzone radius is the distance from the dotted
line to the solid l ine; the 2nd fresnel zone radius
is the distance from the dotted line to the dashed
line.

The f irst fresnel zone
from the fol lowing form

F ,  : 7 2 . 1

where d' is the distance from the point on the path
( in  mi les) to  one end of  the path

dz is the distance from the same point on
the path ( in miles) to the other end of the path

D is the totaldistance of the path (in miles)
F is the lrequency (in GHz)
Any other numbered fresnel zone radius

can be calculated:

fn : f,\rll-

where Fr is the l irst fresnelzone radius
n is  the numbered f resnelzone radius
A phase shift  of 1/2 wavelength occurs

during the reflection process. The above dis-
cuss ion a l lows for  th is  factor .
These same clearance requirements apply to

the sides of the path.
A sample ca lcu lat ion wi l l  c lar i fy  the K factor

and f resnel zone consideration.
Assume a 20 mile path, and calculate the clear.

ances in the middle of the path.
K 2 l 3 : 1 0 x 1 0 : 1 0 0 '
K4 l3 :  10x  10  - : -  2  :  50 '

F t  : 7 2 . 1

radius can be calculated
ula:

.@
Y F D

. 3 F ' : 4 5 x . 3 : 1 3 . 5
A ) K 2 . 3  *  . 3 F r  :  1 0 0 ' +  1 3 . 5 ' :  1 1 3 . 5 '
B) K4l3 f Fr : 50' + 45' :  95'

"A" (113.5') is the total clearance required,
since it is greater than "8" (95').

These ca lcu lat ions must  be done for  a l l  po ints
on the path and added to the heights of trees/
obstructions on the path. A l ine is then drawn
between the antennas on the transmit and receive
towers which clears allof the calculated elevations.

Prepared templates are available (or can be
constructed) to el iminate the need to calculate
clearances for al l  points on the path. A major
advantage of the calculation method is that any
scale of ruled paper may be used.

Figure 4 depicts tolal clearance requirements
for path lengths of 2 to 40 miles, using the criteria
d iscussed here,  which is  commonly employed

Nofe' I /2 wovelength shift occurs during ref lecf ion process

. .. . - . -- Direct pof h of fronsmission

----if> Signol polhs fo orrive one wovelengfh loter fhon direct poth

Signol polhs fo orrive I I /2 wovelength loter lhon direct poth

First fresnel zone rodius is distonce from dotten line to solid line

Second fresnel zone rodius is dislonce from dofled line to doshed line
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These words really
cant express our appre-
ciation for making
COMM/SCOPE'S first

fiscal year as an independent operation the most
successful in our longhistory of supplying quality
cable to the CATV industry. We wanted each and
everyone of you to know how much we appreciate
all of your support. We pledge our comp_any to-
continue to provide the very best in quality and
service at competitive prices for our only business
is CATV.

Again, thank you for all of your support.

7fu*il*r<
Frank M. Drendel
President

(t ),rnnrr /$oopr: OoilD:*r,
ltfc giue you lomcthlng hgddcs grcat cablc.

A glcat Gornpalry.

Rt. 1, Box 1994, Catawba, N.C. 28609 Telephone 800/438-3331 Telex 80-0527



IFYOU
HAVE ANYTHING
TO DO WITH
CABLE
The 1977 CATV & Station
Coverage Atla,s provid.es
instant access to the needs
of cable system owners,
operators and affiliated pro-
fessionals who require
authoritative infor-mation
on ttre cable industry.
The Atlas contains station
coverag'e maps indispensable
for applying FCC cable rules,
which are also includ.ed.
This is the industry's
only reference work showing
the relationship between TV
station contours and locations
of all cable systems.

Ord€r your
copy of this indispenseble roferonco work todsy.

ONLY 0A6,tO por copy (J or more ordsred st
one t tme, tOO.OO each).

il|ereursronrDrgesr
1886 Jefferson Place. NW
Washington, D. C. gOOg6
Phone: 2O2-A7Z-9EOO

. 35-Mile & S5-Mile Zone Maps showing com
munities with CAW systems underscored in color.

. Up-Dated Grade B conrours.

. Color-Coded Gatefold Map showing tocatrons of (1)
MDS Licenseees and CPs and (2) Domestrc Satellite
Earth Stations Licensees and CPs.

. Latestamendments and comotete text of FCC Rutes
and Standards for Cable W

. MDS Directory Contarnrng (1) Atphabetrcat trstrnct of
MDS ope.ators. {2) Comprratror of lrcensps Cps reto
a d/or plmary service area rn whrch MDS companres
have applred, (3) Ltcensees, permrttees and applrcants
alphabetical ly l isted by cit ies and states. Also rnciuded
are channel numbers, station locations. tarrffs. power
ano program categofles.

. Television Stations signif icantly viewed -
county.by,county, state. by,state.

. Directory of equipment manufacturers.

. CATV Industry Statistics - showrng groMh srnce
1952.

. Largest Systems and Largest Multiple system
operators.

.  Expanded Microwave Section rnctudrng trst of
CARS and Business Servrce mrcrowaves and mao o{
common carrier microwaves servtng CAW systems

. Directories of significant CATV organizations
- NCTA, Regional and State Assocratrons FCC Cable
W Bureau.

. U. S. Television Stations by call letters.

. Plus ather essental data.

You MUST have this reference!
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.3F' above K 2/3
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FIGURE FOUR
MICROWAVE PATH CLEARANCE

CARS BAND
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(on state-of-the-art 1977 products)

From America's oldest cATv Distributor!

THIS MONTH'S SPECIALS
* Matching Transformer model-tV-fn, 

f6 cents each in lots of

100

* 2-Wav Indoor SPlitter model
bs zh, $1.10 each in lots of 1oo

* F-59 Fittings with Rin-g' 7'5

"*t. each in lots of 1,000

* GF81 Fittings, 18 cents each in

lots of 100

s*" Day shipment- Help when YouNeed It

(since 1949!)

CaIl or write: DAVCO, Inc" P'O' Box 2456

Batesville, Arkansas 72501

501-?93-3816



for CARS band microwave. The numbers include
80'trees and a minimum 20'clearance regardless
of calculations. Microwave paths instal led with
less terrain clearance than shown in f igure 4 may
work, but i t  becomes increasingly diff icult to
predict the system performance as the path clear-
ance is  d imin ished.

Assuming adequate terrain clearance exists
as verif ied by a f ield survey, (see CATJ art icle-
May, 1977 -Field Surveys) the theoretical receive-
carrier- level can be determined by subtracting
the total losses in the system from the total gains.
Figure 5 shows the loss values of the most common
waveguides used, the gain values of common
antennas, the loss values of radomes (antenna
covers), and the loss value of circulators (see
figure 6). Path loss is shown as 96.6 * 20Log D +
20 Log F (figure 7 gives loss values for paths of
1 to 40 miles).

Next, the fade margin must be determined.
Fade margin is the difference between the theo-
retical (normal) receive-carrier-level and the minimum
usable signal. Receiver sensit ivity must be deter-
mined f i rs t :

Sensit ivitY: KTB + NF6g + BW6g
where KTB is  the noise f loor  which is  -174 dBm

NF is  the receiver  no ise f  igure in  dB (11)
BW is the receiver band-width in dB (25
MHz = 74 dB)
Sensit ivitY = -174 + 11 + 74 : -89 dBm

A carrier/noise ratio of 10 dB is required to pro-

duce a 30 dB signal/noise ratio (because of the
20 dB FM improvement factors compared to AM).
The required receive-carrier- level, therefore, is
-79 dBm.

A calculated receive-carrier-level of -39 (as an
example) will afford a 40dB fade margin (difference
between -39 and -79). This information refers to"ideal" FM equipment, and in actual practice,
fade margins may be 3 to 6 dB less due to ,,shot"
noise in the FM receiver discriminator.

Little data is available to relate fade margin
and path length to rel iabi l i ty. A rule of thumb
(developed by the author based on unscientifically
compiled empirical data on 65 paths) is to al low
10dB plus 1 dB per mile of path length for cas-
cades of no more than 4 hops, as a minimum.
Actual fade margins heeded depend on the type
of terrain, number of hops, rel iabi l i ty required,
stabil i ty of towers, rainfal l  rates in a specif ic
geographic area, etc.

. Microwave systems tend to grow. When design-
ing a hop of microwave, be sure to consider the
feasibi l i ty of extending the system without re-
designing i t .

Many options are available at additional cost.
Tunnel diode amplifiers (pre-amps) for the receiver,
and post-amps for the transmitter wil l  increase
fade margins. Alarm units can alert the main-
tenance technician of an upcoming outage, a
tower l ight fai lure, or a power fai lure. Standby
battery power can provide time to restore com-
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FIGURE FIVE
Typical Losses/Gains - 12.8125 GHz

Waveguide

FREE SPACE PATH LOSS (12.8125 cHz)
Path Loss :96.6 + 20 Log D + 20 Log F

Miles Loss

1  1 1 8 . 7 d 8

2 124.7 dB

3 128.3  dB

4 130.8 dB

5 132.7  dB

6 134.3d8

7 135.6 dB

8 136.8  dB

9 137.8  dB

10 1 38.7 dB

1 1  1 3 9 . 6  d B

12 140.3d8

1 3  1 4 1 . 0 d B
' t4  141.6  dB

15 142.3 dB

16 142.8  dB

17 143.4  dB

18 143.9  dB

1 9  1 4 4 . 3 d 8

20 144.8 dB

Miles Loss
21  145 .19  dB
22 145.6 dB
23 145.98 dB
24 146.35d8
25 146.7 dB
26 147.0 dB
27 147.38 dB
28 147.69 dB
29 148.0 dB
30 148.3 dB
31 148.58 dB
32 148.85d8
33 149.12 dB
34 149.38d8
35 149.63 dB
36 149.88d8
37 150.1 dB
38 150.35 dB
39 150.57 dB
40 150.79 dB

4.2 dB per 100'
4.2 dB por 100'
Negl ig ib le
1.2 dB per  100'p lus
.6 dB for 2 connoclors

5.2 dB per 100'

Antennas-Standard (with typical 40-50 dB f ront/back rat io)

35.7 dB
41.7 dB

l-dual-polarization I
45.2d8 |  antennas have.1 dBl
47.7 dB l_less gain, tYPicallY J
49.6 dB

Radome (Loss)

2'
4'�

o

I'

10 '

Clrculators (Loss)
Per port passed .3 dB

General
Splitters
.05 Watt Transmittel
.5 watt transmitter
Path Loss

Circulolor
used lo receive
ond fronsmil
s ignols on
some onl.

't dB

1 . 2 d 8

1.4  dB

1 . 5  d B

1.8  dB

3 d B
+13  (dBm)
+27 (dBm)
96 .6+20 logD+20 logF

where D is  d is tance in mi les
where F is frequency in Ghz.

Clrculalors aro used to combine and divide signals, and in some cases to make a signal path uni-directional. Drawings of circulator
uses are shown here. The devlce usually has three input/output ports marked 1,2, and 3. A signal entering any port wil l travel to
the next numbered port; if i t cannot get out, it wil l try the next numbered port. lt wil l continue "circulating" unti l i t f inds a way
out, loslng .3db each llme ll passes I port. The devices are magnetic, about 2" square, and must be mounted at least two inches
lrom any ferromagnetic material.
Undereland lhat the receivers and transmitters attached to the ports of the circulators in the drawings have channel l l l ter. In the
upper right drawing, for example, both signals travel f rom port 1 out port 2, but the receiver fi l ter passes only it 's frequency. The
other slgnal is reJected and sent back to port 2 where it re-enters the circulator, travels to port 3, and is accepted by the second
recelver.

Anlenno

Receiver I  wi l l
o l low one s ignol
lhru i t 's  f iher
Receiver 2 's s ignol
will be returned
lo lhe c i rculo lor

Circulolor used to
receive 2 chonnels
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From lronsmilfer
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Circulolor used to moke
signol  polh unid i rect ionol .
Signol will trovel from
port I to port 2. lf ony
signol re-enfers porf 2,
i f  wi l l  t rovel  next  to
port 3 ond be lerminoled.

Circulolor
used lo
combine 2
signols for
lronsmission
on one
onfen no.

From
tronsmiller 2

mercial power before the system experiences an
ou tage .  C lamper /d i s t r i bu t i on  amp l i f i e r s  can
eliminate low frequency disturbances and provide
a video "drop" for the CATV modulator at a re-
peater point.

Be sure to consider the possible expense of
tower modifications and/or stabilizing starmounts,
since these costs can be substantial. Maintenance
personnel, spare parts and test equipment are

Signol  oul

other considerations.
Whatever microwave configuration is being

considered,  costs  must  be weighed against
benefits. A careful study of each path by cost-
concious ind iv iduals  who seek to  understand
all  facets of microwave operation, wil l  result in
the best possible service to your subscribers at
a reasonable cost.

o r
f-.l
+
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lmpressive quol i ty.  .  .  surpr is ingly low
price. Just $2695 for the most-relioble
uni t  ovoi loble (ot  ony pr ice!) .

Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve l<now what you
need ond we l<now how to monufocture it. For
rel iobi l i ry ond performonce.
The Veother Scon l l l  comes complete wirh Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  or wri te.
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Not Altogether
One  o f  t he  mos t  bas i c

pr inc ip les of  VHF and UHF s ig-
nal propagation is the fact that
i f  you set up two identical re-
ceiving systems or locations,
both "looking at" or receiving
the same signal over compar-
able distances and similar paths,
that the signal reception at the
two locations wil l  seldom be
coincidental.

One i l lustration of how this
impacts on CATV is found in
the Vancouver, British Columbia
CATV system; with more than
200,000 primary subscribers,
reputed to be the largest CATV
complex served from a single
headend in the world today.
The 'bread and butter' of the
Vancouver system is just-out-
of-reach Seattle market signals.
The four VHF channels from
Seatt le (channels 4, 5,7 and 9)
are just weak enough arriving
in the Vancouver metro-plex
and the metro-plex is just noisey
enough (i .e. the concentration
of people and machinery gen-
erates a fair amount of inter-
ference to VHF reception) that
by some careful off-air site
eng inee r ing  the  Vancouver
Cablevision system has been
able to col lect in excess of
200,000 of the city's 240,000

homes as subscr ibers.  The
Vancouver system began as
many others in Canada also did;
i t  grew up out of a series of
non-connected apartment build-
ing system. When the decision
to get out of the "block cable
business" and into the "com-
munity cable business" was
made in 1958, the owners and
operators of the system had
noticed that at various t imes
of day and at various locations
throughout the "block/apart-
ment systems" complex they
saw better signals at one lo-
cation than at others. After a
suitable period of monitoring
it was discovered that three of
the apartment building tops
provided generally better sig-
nals than the others available,
but for some reason there was
no clearly one-best location.
At some periods of the day,
and year, each of the three
selected sites had it all over
the other two sites.
. And so the decision was
made to maintain all three sites,
to cable the three sets of off-
air signals from Seatt le to a
central office location, from
which a hub headend would
branch out to serve the whole
of the community. As the sys-

tem matured and the subscriber
count grew the system reacted
by installing a bank of permanent
monitors or receivers in a "Con-
trol room" and by stationing
there a "signal master"; an
engineer  or  technic ian who's
sole function is to sit  and mon-
itor the three sets of signals
at al l  t imes, on the 12 monitors
(four channels per head end,
3 headends cabled into the
of f ice hub) .  l f  he found s i te 'A '
had a better looking picture
on channel 7, for example, than
sites 'B' and 'C' he switched
that site's channel 7 signal into
the master headend processor.
At any given moment signals
from all  three sites, or two of
the sites or on occasion only
one of the sites might be in
use by the systems 200,000
plus subscribers.

In this way the Vancouver
system has ingeniously over-
come a problem which ap-
parently no other system in the
world has solved to date; the
ful ly attended selection of the
best possible signal(s) for sub-
scribers at al l  t imes,

The flip side of this record
is that most i f  not in fact al l
o ther  systems in  operat ion
simply select the best single30



VANCOUVER CONTROL CENTRAL-constanl visual.moniloring ol Seattle olf.air channels al ,Woodwards', ,Van Horne,, and'Roof Top' slles_ provldes measuro of quality conlrol for system's 2OO,0OO plus subscribers. Signal source teO Oown iihe issolected manually by control oporalor.

s i te  they can f ind and i f  the
s ignals  drop down or  out  on
occasion; so be it .  They hope
that in the long haul the CATV
system wil l  provide suff iciently
superior signals to normal home
antennas to keep the subscri-
bers on- l ine.

Selection of a site is at best
a compromise, even if  you hap-
pen to be receiving al l  of your
signals from the same trans-
mitter cluster in the same direc-
t ion or heading. About the best
the typical system can do is to
employ some vertical 'diversity';
and few even bother to do that.

Some years ago the selection
of a site was the single most
important job to be undertaken
by a new system bui lder  or
planner. Engineers, technicians
and others who engaged in new
system construction often spent
weeks and even months "sur-

veying" al l  available locations
around a communi ty  seeking
out  the best  poss ib le  s ignals .
In those days a system often
had s ignals  f rom only  one d i -
rect ion,  and wi th  the shor ter
transmitter towers and lower
transmitter powers then em-
ployed, every dB of off-air sig-
nal level was very important
to the would be operator. Then
as TV transmitters discovered
the value of tal l  st icks and maxi-
mum power transmitters the task
of  s ignal  seeking became a
less and less practiced art; so
that today headend sites are'often 

chosen with only mini: 'nal
s ignalver i f  icat ion.

For example, how many sys-
tems do you know that put their
headends on the south side of
town when (for example) their
most distant (and therefore the
most prone to interference)

s ignals  come f rom nor th of
t o w n ?  S u c h  s y s t e m s  l o o k
through the town, with al l  of
the noise and other man-made
junk that  crawls in to p ic tures,
to  p ick up the i r  most  des i re-
able s ignals .  Or  how many sys-
tems do you know have selected
a site because the "price was
right" or the "terms are good",
wi thout  more than a quick ie
survey of the available signals
and the interference present?

Other systems are forced
into a compromise s imply  be-
cause signals come from several
different, widely varying direc-
t ions.  Invar iab ly ,  some of  the
signals must travel over the
cable communi ty  proper  which
means that the headend site
antennas must look through
the town (or down a freeway,
etc.).

The answer is of course some
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form of diveristy reception. But
unti l  now the costs for such
diversity have been far too high
for the typical system to consider
the benef i ts of diversity versus
the return.

Diversity reception is simPly
having two or more separate
antenna receiving sites, Pro-
perly separated so that when
the law of averages catches
up with you at one site (and the
signal fades or otherwise gar-
bages up)you can switch (either
manually as in Vancouver or
automatical ly as is now also
feasible) to a second site. l t  is
not a totally unknown approach.
Several high Sierra communities
on California's eastern slope
have'winter'  and'summer' head-
end sites for example, having
found that there are at least
two separate 'seasons' for sig-
nals  in  the i r  area.  The or ig ina l
Winnipeg,  Mani toba system,
designed around br ing ing in to
the Winnipeg area several North
Dakota long-haul signals with
huge tropo-scatter antennas,

employed an automatic system
that sensed which of two sepa-
rate antenna systems was Pro-
viding the best service at any
given point  in  t ime.

lf  you think back to the mid
1960's in this industry you may
recall the'tropo scatter' antenna
craze this industry went through.
At the t ime the Canadian sys-
tems were wel l  in to  huge 100
to 300 foot long (by half-height)
wire mesh tropospheric scatter
antennas. They were hauling
in stateside signals over paths
up to 200 miles long and for
them this was the only way
they could impor t  long haul
signals before they were eventu-
ally allowed to utilize microwave
relay. The ' fad' swept into the
United States during a Period
When the FCC was less than
cooperative in al lowing CATV
systems to add additional micro-
wave service channels ( i .e. a
freeze of sorts was on). Pre-
c luded f rom br ing ing in  s ignals
via microwave. the next best
thing appeared to be the Cana-

d ian approach;  b ig  antennas.
At the height of the frenzy

(which eventually died after the
FCC re-opened up microwave
for CATV) a smart chap f igured
out that i f  one of the big tropo-
scatter antennas was good, that
two  t ropo -sca t te r  an tennas
should be better. The concept
was that i f  you place the anten-
nas far enough apart you could
use the d iscont inu i t ies in  the
t ransmiss ion medium ( the low-
er atmosphere) to insure that
when signal levels were down at
one location they would be up
at another (or in the worst case,
not down as badly). The con-
cept was hardly new; it had been
widely  ut i l ized in  shor twave
communicat ion c i rc les ( for  d is-
similar reasons however) since
the early 1930's. Most such
diversity systems did not work
very well,  and today there are
skeletal remains of the big
antennas from Texas to Manito-
ba and California to Pennsyl-
vania.  l f  there are any s t i l l  in
operat ion wi th in  the Uni ted

L
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SLOWER RHYTHMIc FADING results when lhere are larger dlscontlnultles In the lower almospt "re. Chart record jng lliusrrates
a comblnallon ol bolh short pulse-typo lados superlmposed over (or ,modulatlng') the slower, more rolllng fades.

States, we are not aware of their
existence.

There are several schools of
thought on diversity antenna
systems for VHF and UHF.
Most seem to agree on one
central point:

a) The effectiveness of the
diversity array depends
largely on the type of fad.
ing being experienced.

For example, i f  the signal
fade is short and choppy (see
diagram one, a chart recording
of such a fade rate), there is
something to be gained with
diversity (or two separate arrays)
fair ly t ightly spaced. Howevelr,
the up and down swing of such
short, choppy fading is typical-
ly in the 3-10 dB maximum range,
and the brevity of each cycle is
such that i f  there are two an-
tennas being sampled by the'A ' / 'B '  swi tch ing network ( the
network that determines which
signal to send on down to the
processor or trunk), the switch
spends a great deal of t ime
chattering back and forth be-
tween the two. The bottom l ine
on this specif ic type of short-
term, choppy fading is that:

1) Diversity can be effec.
t lve in cutt ing down the
fade rate, but,

2) The fade range is within
such l imits (again, typical-
ly 3-10 dB range) that the
headend  AGC sys tem
should be able to handle
the fades wi thout  any
part icular diff  iculty (*).

Most  'A ' /  'B '  swi tch ing sys-
tems developed for CATV di-
versity antenna sites in the 60's
ani l  ear ly  70 's  were s imple
voltage level switching circuits.
I t  ar ray 'A '  had a h igher  s ignal
voltage level present than array'B' the switch simply favored'A'. Such systems lacked the
soph is t i ca t i on  to  de te rm ine
whether the voltage level was
in fact a pure carrier (i.e. not be-
ing degraded by noise or co.
channel). The truth is, as Van-
couver has discovered through

'-As long as the slgnal lade ls shallow,
such as 3.10 dB, the processor AGC
system should be able to handle the
ladlng wlthout causlng dls.ruptlons In
the customer plclure whlch lhe eye can
see. Thls wlll not be true lf the short
lades lake the slgnal level down below
the threshold poln l  on the AGC
syslem; whlch slmply means lhat ll the'average'level ls close lo lho bottom ot
the AGC 'window' lor lhe processor,
the short, choppy lade could ln lact
drop the level below lho AGC threshold
polnt tor brlef fractlons ol a second or
so.

the years, that "strongest is not
a lways best -est ! " .  Obvious ly
something more sophist icated
than a mere carrier-operated-
relay (COR) is required if  the
system is to realize maximum
benefits from a diversity sys-
tem.

lf most antenna experts agree
on the ability of a diversity affay
to produce some improvement

Jerry Conn
Associates,

Inc.
MANUFACTURERS'
REPRESENTATIVES
TO THE CABLE  INOUSTRY
P.O. Box 444
Chambersburg, Pa. 17201

Cal l  (71 7)  263.8258 or
(717 )  264 .5884
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in signal to noise ratios for short,
choppy fading, what about the
more annoying affects of the
s low,  ro l l ing fades which of ten
tend to be up to 20/30 dB in
depth?

There is less agreement here.
And perhaps the dis-agreement
is because not everyone is
count ing the same apples.

It is the nature of short, choP-
py fading that i t  is created bY
very localized 'air pockets'which
exis t  a long the t ransmiss ion
path.  A 'g lob '  or  'pocket '  o f
warmer or wetter or drier air
only a wavelength or two across
or high or deep can create a 3-
10 dB fade faster than you can
say ' fade'. And because the
lower atmosphere is seldom
stable ( i f  i t  were stable, there
would be none of the 'pockets'

or 'g lobs '  around)  the cross ing
of your signal path by one or
more of the 'pockets' is verY
short term indeed, often the
length of the fade (which is
measurement of the period of
t ime the 'pocket '  or 'g lob '  s taYs
in l ine between the transmitter
and receiving antenna)is meas'

ured in f ractions of a second.
A long building, slow receding

rol l ing fade is characterized by
signal changes that may take
from 15 seconds to several
minutes to run through a max-
i m u m / m i n i m u m  c y c l e .  S e e
diagram two. This type of fade is
often'modulated by' the shorter,
choppy fade. That is, i f  you
chart record such a signal you
see the choppy fade making
written tracks al l  along the
slower more gradual fade not
unlike the appearance on a
scope screen of an amplitude
modulated (AM) radio signal.
The short choppy fade is super-
imposed over the top of the
slower, more gradual fade.

Many antenna experts wil l
insist that this type of deep,
slow fading is not re-structured
with a diversity antenna system.
Others dis-agree and the reason
there is  not  unanimous agree-
ment is apparently due to the
way in which the diversitY sYS'
tem has been established.

This slower, deep fading is
largely the result of the earth's
heating and cooling. Depending

on such day to day variables
as cloud cover, humidity percen-
tage, ground level and upper
level  a i r  currents .  .  . the lower
atmosphere (i .e. that area from
ground level to. around 4,000
feet above ground) goes through
regular and almost periodic (as
in repeat function) gyrations. As
the earth heats during the day-
t ime the hot air f  rom the earth's
crusty (or wet) surfaces rises
into the atmosphere.  These
'waves'of heat dis-rupt the lower
atmosphere's "refractive index"
(*") and it  is the changing of this
refractive index which creates
the per iod ic ,  s low fading.  The
same th ing happens at  n ight  as
the earth cools and moisture
sett les closer to the surface
(recall  i f  you wil l  that the Per-
centage of  humid i ty  in  the a i r
on a clear day is greatest at sun-
rise and lowest at sunset).

l f  the earth is catching the
same amount of sun over a fairly
wide area, does not the same
amount of heat waves rise (or
moisture drop) over the whole
of the region? The answer is in
the negative because of the
varying types of material on the
earth's surface. Green, grassy
meadows heat and give r ise to
updrafts at different rates than
does water or plowed sod. For-
ests are different than f ields
of wheat. The end result is that
the lower atmosphere,  whi le  i t
heats in the daytime and cools
of f  a t  n ight ,  is  a  homogenious
mix. Acres of corn heat the
atmosphere above at one rate
while acres of lake surface area
next door have a different rate

" -The ref  ract ive index is  the
measurement  tool  ut i l ized bY
meteorologis ls  to determine the
amount of 'signal bending' which is
taking place within the atmosphere.
VHF and UHF range signals do nol
travel straight through the atmosphere;
rather they are bent, although typically
very slightly, downward as lhey travel
forward. For this reason there is some
signal ' lumination'beyond the visual or
line.oFsight horizon as a small portion
ol the signal front travels beyond the
visual horizon because of the bending
in the lower atmosphere. ln practical
CATV.land, this additional area served
beyond line of sight by 'bending'

typically makes up lhe more distant
50o/o ot half of the predicted contour
'B'grade coverage area lor a television
station.
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FOn ECONOIUY.
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of  heat ing and cool ing.  There-
fore, we have the big daddy to
the smal l  pockets of  a i r  that
create the short, choppy fading
rates. And because the rising'c louds '  o f  hot  a i r ,  or  fa l l ing'clouds' of moist air are sizeable
in s ize,  the i r  impact  is  l ikewise
over a larger or wider area than
the small individual wavelength
or two sized 'pockets'.

You can see the proof of this
in your own system by observing
dis tant  s ignal  levels  on an SLM
or spectrum analyzer  dur ing
var ious t imes of  the day.  For
example:

a) The weather is clear, no
storms about  or  a long or
near the path from you to
the TV channel transmitters
you are observing. Look at
the s ignal  levels  in  the
early morning hours, just
after sun rise. They should
be stable, perhaps with very
long per iod (3 minutes or
longer) shallow fadi ng. This
is before the sun has begun
to heat the earth and nei-
ther  the smal l  'pockets '  o f
a i r  nor  the large 'co lumns'
of rising hot air have begun
to move through the lower
atmosphere.

b) Look at the same signals
in  the per iod 1 to  4 hours
before sunsel. lf the weath-
er has no storms along the
t ransmiss ion /  recept ion
path,  the s ignals  wi l l  ex-
h ib i t  both choppy fades
and the s lower,  drawn out
fades (on paths of mid
Grade B contours and be-
yond in to the so-cal led 'C '
or 'scat ter  reg ion ' ) .

D i ve rs i t y  a r rays  p rope r l y
separated in space can and do
overcome the s low,  ro l l ing fad-
ing. The key phrase is 'properly
separated'.
How Much Separation?

One of the reasons there may
be a lack of agreement between
people who practice in this f ield
is  that  there is  no one,  s ing le
answer to  the quest ion "How
far apart must lhe antennas be
to create a true diversity effect?".
The reason for  th is  should be
quite evident; there are no two i-
dent ica l  paths f rom t ransmi t ter
to  receiver  in  the wor ld .

Let's assume that on crit ical
analys is  you can carefu l ly  p in-
point  the exact  path over  which
your signal travels from trans-
mi t ter  to  your  headend.  At  any
given point  you can determine
whether  the s ignal  is  t ravel ing
over water, forests, swamp land,
cult ivated land and so on. Would
you be well advised to estab-
a second headend in l ine with
the s ignal  path,  say some d is-
tance c loser  to  the t ransmi t ter?
See diagram three. The answer
is  a qual i f ied 'no ' ;  th is  is  not  the

proper  or  best  choice.  l t  might
work (af ter  a l l ,  large rhombic
antennas are known to have
greater resistance to deep fades
than yagi  or  log antennas and
they do th is  because of  the i r'diverse' capture area spread
along the path proper)  but
chances are i t  would not  work
as effectively as an off-to-the-
s ide d ivers i ty  insta l la t ion.

Of f  to  the s ide then? The
evidence suggests th is  is  a
bet ter  choice.

But how far off to the side?
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That's the sixty-four dollar ques-
t ion. And the answer depends
entirely upon the physical make-
up of the path itself; from the
transmitter end to the receiving
point at both sites.

lf the lerrain topography is
essentially simllar or identical
along both paths (diagram four),
you are probably not going to
gain much, i f  anything, with a
diversity site. But i f  the paths
can be dis-similar, so that you
have different heating and cool-
ing rates along the two respec-
t ive paths from transmitter
site to receiving sites. . .then you
may have something.

Most ol the large tropo scatter
diversity arrays of the 60's were
within "cabling distance" of the
headend. That is, perhaps sep-
arated by a few hundred feet;
seldom if ever by more than 1,000
feet. A 1,000 foot separation
(side to side) on a 90 or 100
mile path is a very inconsequen-
tial increment of the total path
length. lf there is a rule of thumb

in this business (and there prob-
ably is not), separations along
the perpendicular path axis of
less than 1 to 1.5% of the total
path length are almost guaran-
teed to be unsatisfactory.

l f  this starts to sound l ike a
1 to 1.5 mile minimum seParation
between the respective arrays,
you are dead on. But don't turn
off yet. . .it may be much easier
to accomplish (thanks to the
march of technology) than you
th ink.
Vertical Diverslty

Some systems have found that
by varying the height above
ground of two arrays for the
same station, they have been
able to cut down on the amount-
ing of signal variation Present.
This seems to be an especial ly
effective technique along coastal
areas where signal outages (or
fades) sometimes last hours or
even days due to local "inver'

sion" conditions. The technique
has less application for essen-

tially over-flat-land paths and is
perhaps useless in the mid-
west except under some very
unusual and quite rare weather
condit ions.

Recall that some of the east-
ern slope Galifornia Sierra sys-
tems have found that seParate
'winter'  and 'summer' sites are
desireable. Los Angeles signals
that travel up the back of the
Sierras to the north have been
found to vary 15-20 dB between
the seasons at different sites;
sites which produce useable
signals in the winter are not
satisfactory in the summer, and
vice versa. Such sites are oper-
ated 100% of the t ime, when
switched on, but there is seldom
any effort to manually or auto-
matically switch between the
two for short term variations.
Similar experiences have been
reported in sections of New
Zealand and Austral ia and it  is
l ikely as VHF and UHF range
use increases world wide there36



wi l l  be  add i t i ona l  seasona l's i tes ' found and insta l led.  The
explanat ion for  th is  is  not  in-
comprehensible; coastal areas
wi th mounta ins on or  near  the
coast often experience almost
s t a t i o n a r y ' i n v e r s i o n s ' .  T h e'inversion layer' creates a kind
of  a tmospher ic  'wave guide '
trapping signals between two
different air boundaries or along
a sharply divided temperature or
moisture gradient. The VHF and
UHF s igna ls  ge t  caugh t  w i th in
the  i nve rs ion  l aye r ,  o r ' duc t '
as they are sometimes known,
and th is  carr ies the s ignals  far
beyond the d is tance where
they normally become too weak
to be usefu l .  By se lect ing be-
tween two separate sites as the
seasons change the cable op-
erator  is  s imply  compensat ing
for either the height above mean
sea level of the inversion layer,
or ,  the path a long which the
invers ion or  duct  forms.  Some-
times it is straight vertical (mean-
ing up and down height  above
sea level) diversity he is ex-
per ienc ing,  o ther  t imes i t  is  a
combinat ion of  ver t ica l  (he ight )
d ivers i ty  p lus some hor izonta l
( la tera l  or  s ide to  s ide)d ivers i ty
he is taking advantage of.

The bottom l ine is that the
signal is where you lind it, and if
you can't move it  to where you
are, you go after i t  where it  is.
The Site Survey

Which br ings us to  how you
go about, on a cheap and not
very expensive scale, compar-
ing s ignal  levels  at  two d i f fer -
ent sites; your present headend
site and one you have selected
after some rudimentary signal
searching work with a test an-
tenna, a short mast, an SLM and
a portable receiver.

Your goal is simple enough;
you want to know, as a f unction
of real t ime, whether when the
signal fades at the master site
it  is also fading at the optional
second site. First of al l ,  you wil l
need to acquaint  the people in-
volved with the differences be-
tween short, choppy fading and
the more disastrous deep fades
of 15 seconds or more duration.
I t  is  a  l i t t le  l ike ca l l ing a l i t t le
league baseball game; there
need to be some hard and fast

ru les going in .
The exercise can be done with

chart recorders (which means
you need two identical record-
ers, one at each site and both
connected to SLM's before any
processing AGC is encountered).
Or ,  i t  can be done quick ly  and
simply wi th  one man stat ioned
at the headend with an SLM
watching the fad ing whi le  a
second man is stationed at the
prospective second site with a
s imi lar  r ig .  The two communi-
cate wi th  a te lephone ( i f  avai l -
able), or with a two-way radio.

One man would ideally have
a chart recorder connected to
h is  SLM, but  manual  notes
can be taken. While one ob-
server stays quiet and wri les

down both his observed signal
levels  and the levels  coming to
him via telephone or two-way
radio ( in two separate columns)
the second man simply reads out
over the communication system
the level changes. Here is where
the hardest part comes in;separ-
at ing the shor t ,  chopping fades
f rom the more regular but slow-
er fading. Let 's say you see the
s ignal  swinging between -10
and -14 dBmV. l t  is  moving
pretty fast, too fast to really
track out-loud. So you aver.
age the two and write down (i f
you are the logger) .12 dBmV.
At the same time the second
locat ion man is  do ing the same
thing; averaging mental ly what
he sees,  and then sending you

Over 40 db gain
qnd tremendotrsly irrcrecsed E/8..
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Sitco just peilected
q quad and pte-cmp combo

you won't believe
until you mqil lhe coupon.

And that's not all. The new sitco stagger-stacked array is the ultimate in single
channel pickup. The balanced design plus the rounded-end solid quad elements
combined with the CPA-2 pre-amp gives you a greatly reduced noise figure. And
multi-path problems are greatly reduced due to the extremely sharp forward pick-
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up lobe. For the full story mail the coupon today.

Special introductory price
includes a 2 over 2 stagger-stacked quad and pre-amp.
Mail this coupon today tor litoralure and pricos.
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on ly  the 'pu rged 'da ta .
The exercise can later be

translated to some simple l inear
or log graph paper from the
wr i t ten co lumns and the fad ing
compared d i r 'ect ly  v isual ly .  The
para l l e l  measur i r i g  p rocess
should be repeated at staggered
per iods of  t ime through the
morning,  ear ly  af ternoon and
late afternoon hours. In short,
i t  should f i l l  the span,  say in
15 minute increments each,  o f
the majority of the daytime
hours (when the fad ing is  typ i -
cal ly at i ts worst).

A few words of caution. Don't
expect  anyth ing l ike 100% op-
posi t ion-corre lat ion.  In  other
words, don't expect to f ind

location 'A' up everytime local'B' is down. That's a text book
kind of diversity and it  is seldom
going to  happen.  By just  the
most pure odds of chance, if you
have suff icient axial separation
between the s i tes,  you should
see around 507o parity; that
i s ,50% o f  t he  t ime  when  one  i s
up,  the opposi te  s i te  wi l l  be
down. Therefore on a long term
average anything as good as
5O"/" or better is probably worth
pursuing. Wouldn't you settle lor
a 50o/o improvement in your
more distant signals? That's
what we are talking about when
al l  is  sa id and done.  Anyth ing
better than that is frosting on
the cake.  Anyth ing less than

that suggests you are st i l l  too
close together for your particular
path.

Gett ing Together
Assuming you f  ind a second

site that would, when worked
against the primary site, pro-
duce improved customer p ic-
tures,  how do you get  the two
sets of signals back to a com-
mon point, say the main head-
end?

Let's dispose of the obvious
first. l f  you happen to have
cable between the two locations.
the answer should be obvious.
Perhaps you have the making of
a d ivers i ty  l ink-back system
already in  p lace and you s imply
haven' t  thought  of  us ing the
cable for this purpose previous-
ly !  Those two-way capable
cable ampl i f iers  you bought
some years ago might have a
use for a sub-band return band
plug- in  ampl i f  ier  a f tera l l .

Now the not so obvious. Low
cost microwave.

What is an improved picture
worth to you? Let's say your one
and only  independent  s ignal  is
often degraded by heavy fading.
It is the one signal you receive
which sets the cable service
apart from the ho-hum network
s ignals  that  f  i l ter  in to the com-
munity off-the-air. You've given
considerable thought  to  tak ing
a microwave feed for the chan-
nel, even to going up the road
25-30 miles and taking the signal
of f  the a i r  there and br ing ing i t
back yourself on CARS band.
But the bucks have stopped you.

lf diversity reception tests
prove the signal can be measure-
ably improved, why not look at
t ieing the diversity site back to
the main head end wi th  some
two foot dishes and the new
low cost microwave? A path
only  a few mi les long wi l l  have
bunches of  marg in,  you can
probably  do i t  f rom almost
ground level  wi thout  get t ing a l l
wrapped up in expensive wave-
guide,  f i t t ings and other  par ts
that may slow down a serious
low cost microwave effort for
a longer  path.  You might  even
get  by wi th  some s imple t r ipod
mounts r ight on the roof of
your  headend bui ld ing !

Especially for Pay TV
The Innovators Present . ..

Shields&Iumpers
Stop thelt oI equipment LBC llexible jumpers ore idecl for

cnd service with LRC Se- connecting Poy TV converter to

curity Shierds. rnsrqu these ;,1r:'.if"$ffj?Hill:J":H II
Shields qnd thieves cqn't tet, motei or ofortment instolla-
remove the converter or tions using wcll plcte to set hook-

bypcss poy rv trqp con- l|;,T9,.1Tp,':^T:'^:l:l^1li:wltn mdle or remdle connectors
nections. Mqde oI zinc or other terminotions are ovcil-
p lc ted  s tee l ,  Secur i ty  ab le .  Cho ice  o I  b lack  or  be ige

shields cre ",rp., ro,rsh. ltll!':i9-"9-::ble' These-jumpers

|usr slip them on o,,a tn"ii ll,";""f;:?9.:i,i:"i$3'$ff01
crd of quclity.

Put these two greot performers to work in your system.
From the Innovqtors ai LRC, the connector speciqlists.

l R C E L E c r R o N r G S , r N c .
90r  souTH AvE. ,  HoRSEHEADS,  t .Y .  14845 PHOTE 607-739-3844
A V A l t A E l - t  l N  E U R 0 P E  T H R U i  E l e c t r o  S e r v i c e  N . V . ,  K l e r n e  N r e u w e n d ! k  4 0 ,  B  2 8 0 0  M i c h e l e n ,  B e l g r u m

C A N A D A  T H R U ,  f l e c t r o l i n e  l V  t q u r p m e n t ,  M o n t r e a t , o u e b e c
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Automatic Selection
The Vancouver system em-

ploys a l ive person to make
qual i ta t ive judgements on the
signals present largely because
they feel that when al l  is said
and done there are picture de-
gradation factors which elec-
t ron ic  equipment  a lone cannot
total ly measure, and compare.
They may be correct is this as-
sumpt ion .

Signal level is simple enough
to measure, and compare; pro-
vided both signals are at RF at
the same site at the same time.
Separated sites, on the order
where they must be microwave-
l inked compl icates the s imple
s ignal  level  compar ison ap-
proach. But signal level alone is
not an adequate judgement; not

as long as the signal level pres-
ent may be the sum of real sig-
nal voltage (desired), plus, co-
channe l  non -des i red  s igna l
level, plus, man made noise
sources. With the exception of
co-channel ,  a  s ignal  to  noise
comparison system would be a
better system, but i t  is not yet
adequate. And it should properly
be done at baseband (which is
fine for the incoming microwave
l inked channel  but  not  f ine for
the local ly  p icked-up s ignal
at the main tower which pre-
sumably stays at RF). Co-chan-
nel presents some addit ional
problems, but they too could
be solved with automatic com-
parison techniques.

The bottom l ine is that how-
ever the system is put together,

it needs to be done inexpensive-
ly. Until the low cost microwave
came along, there was no need
to look for solutions to the auto-
matic comparison and selection
system problem;without a signal
to compare, what was the neces-
sity? But now that problem
appears well on the way to
r e s o l v i n g ,  s o m e  e m p h a s i s
should be placed on design-
ing the remain ing miss ing in-
gredient to the system. Given
our present day knowledge of
diversity, the availabi l i ty of low
cost microwave, and the ap-
parent abil i ty to improve our
marginal off-air signals by 50%
or better, the impetus is present
to add yet one more tr ick to our
CATV kitbag.

IN THE NOVEMBER CATJ-
A special issue for a special reason.

A hard look at the practical problems
which have come about as a result
of the industry's interest in low-cost
(GunnPlexer) microwave. How far wil l
i t go, really? How do you get signals
into and out of the GunnPlexer equip-
ment, without spending more money

on the periphereal gear than you spend
on the microwave system?

A very operallons.orlented lreal.
ment of FCC signal carriage rules ver-
sus Significant Viewing surveys.

Stato of the Induslry.TB. Nearly
4yo ot all CATJ readers responded to
our 80 page industry survey form in the
July issue. There are big changes

coming if the survey results are ,on
mark' and we'l l look at what they are
and how they are expected to mature.

Blg antennas. Large 60 foot high by
120 foot wide half-bolics are producing
ou ts tand ing  resu l t s  (+10 /15  dBmV
level signals) for one operator over 130
mile paths.

the nerv $adelG0
MODEL FS.733 B/SIJPER

DUAL.RANGE
(VHF/Superband)

has an economy price tag
that you'll really like...

Call us or write for your free color
brochure.

available at major CATV Distributors.
299 Park Avenue, Weehawken, New Jersey 07087 / 20'1-866-0912

Genoral  rcprosentat iva lor  Europe: cat6c AG Luzern/swi tzer land,  Hsbsburgerstr  22.
Tel. 041-41.75.50 Tctex TELFT 78168. tN CANADA: Comm.ptox Electronics Ltd.

Portable test instruments by Sadelco are
or)
€
\
\

Sadclco,InG.
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7 MODELS

4 HEIGHTS

STEEL OR
INSULATED

CUTSAERIAT
Aerial crews work faster, saf-
e r ,  more  e f f i c ien t ly  f rom a
VERSALIFT. Goes anywhere
a pickup can, puts a man at his
work  in  less  than a  minu te .
See a demonstration by one
of 40 distributors throughout
the U. S. aM Canada.

WE

TUNE
MANUFACTURING COMPANY

Dept. CT 7601 lmperial Drive

Waco. Texas 76710

u7-nG09N

,.BROWN'S MINI-MIZER ELIMINATED
POWER SURGE OUTAGES. . ."
"TV Signal Service f irst instal led the Brown
Mini-Mizer in March 1974 at al l  plant power supply
locations where l ine surges and l ightning surges
caused unexpected service outages. The Mini-Mizer
has cured out outage problems; we no longer reset
breakers and change fuses during storms. We

T. C. Masters
TV Signal Service
Mena. Arkansas

: , ?

Are yor still experiencing plant or headend outages because of uncontrolled pmer
line surges or lightning strikes? tor hundnds of CAIY sptems, this is a problem of
the past There is a lull line of Erown Electronics Mini-llizerc (patentcd circui0
available lor all plant and headend application. Call or write for complete
infomalion,

BROWN ELECTRONICS
lntomusn0r0 larDourulll0,llonlucl(rf0900

(00015f0-5231
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fmrcrcaue clips fit rcund and
th cables exactly-in 20 popular sizes.
Cortp€*itirc priced with To$rer quality.
Vr'rfte br samples and desqiptirre literatue
today,givim names d lour supplier to:

WELIX)NE TRADING CO. INC.
lzlol lesendre St.W. Suib 106,
itonbeal.auebec HztN 1H6 Tel.514 3gl-8861

CATV SALES
PROFESSIONALS

The CATV Communicat ions
Division of AEL, Inc., is expanding
its outside sales staff. We seek two
experienced CATV salesmen who
can sell electronic equipment and
turn-key projects. One individual is
desired for N.E. states and one for
S.E. states. Positions offer salary,
plus liberal benefit package. For
prompt considerat ion,  p lease
Iorward detai led resume wi th
references and salary history to:

I.A. Faye, V.P., Marketing & Sales
CATV Communications Division
AEL. Inc.
P.O. Box 552
Lansdale. PA. L9446

AIIERTCAN ELECTBONTC
I^ABORATORIES,INC.

Equal Opportunlty Enploycr
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Coop's Cable Column/September
" l  fu l l y  agree  w i th  your  September

c o l u m n .
The (TVRO) an tenna pr ices  have

eroded to a level where an experienced
manufacturer cannot afford to comoete.
The marke t ing  expenses  to  se l l  the
sys tems have increased as  a  d i rec t
resu l t  o f  the  smal l  aper tu re  ru l ing  and
pro f i t s ,  i f  any ,  have decreased.  I  th ink
you w i l l  see  more  major  an tenna com-
pan ies ,  such as  ourse lves ,  no  longer
ac t ive ly  pursu ing  the  TVRO marke t .

S ince  our  corpora te  fo rmat ion  as
Rad io  Mechan ica l  S t ruc tures ,  Inc .  in
1973,  our  p r imary  goa l  has  been to
become the  fo remost  supp l ie r  o f  ear th
s ta t ion  an tennas.  To  da te  we have
produced and de l i vered  over  seventy
(70) In Telsat, Domsat and TVRO an-
tennas .  There  are  h igh  qua l i t y  ear th
s ta t ions  rang ing  in  s ize  f  rom 6-meter
to  105 fee t  in  d iameter .  We wi l l  con t inue
to  produce these an tennas now tha t
we are a part of the Harris Corporation
and w i l l  ma in ta in  the  h igh  qua l i t y  o f
our  p roduc ts  wh ich  has  made us  one o f
the  la rges t  p roducers  o f  sa te l l i te  ear th
s ta t ion  an tennas in  the  Un i ted  Sta tes . "

Rod Hur lbur t
Marke t ing  Manager
Har r is  Corpora t ion /An lenna

Opera t ions
Kilgore, Texas 75662

I was glad to see your Coop's Cable
Co lumn in  the  September ,  1977,  i ssue.
I t  b r ings  up  severa l  very  va l id  po in ts  in
e a r t h  t e r m i n a l  p r i c i n g .  R e a s o n a b l e
pro f i t  o r  re tu rn  on  inves tment  on  a
produc t  i s  abso lu te ly  necessary  fo r  a
manufac turer  i f  he  is  to  p roduce.  se l l
and serv ice  the  equ ipment .  Se l l ing  the
ear th  te rmina l  a t  the  lowest  poss ib le
pr ice  w i l l  ga in  a  few sa les  in i t ia l l y ,  bu t
no  manufac turer  can a f fo rd  to  ma in ta in
a  serv ice  and eng ineer ing  s ta f t  fo r  f ree .
And cus tomers  w i l l  no t  remain  w i th
supp l ie rs  who cannot  suppor t  the i r
product. These factors have almost

b e c o m e  c l i c h e s ,  b u t  a r e  o f t e n
over looked when pr ice  is  the  on ly
cons idera t ion .

As far as the "kit  of parts" offered by
the  Texas  group,  the  po ten t ia l  buyer
shou ld  ask ,  as  you suggest ,  "Who can I
ca l l  fo r  he lp  on  the  overa l l  sys tem?"  No
d o u b t  e a c h  i n d i v i d u a l  c o m p o n e n t
m a n u f a c t u r e r  ( i . e .  r e c e i v e r ,  L N A ,
antenna)  w i l l  honor  i t s  own war ran t ies ,
b u t  t h e r e  w i l l  b e  a  n u m b e r  o f
u n a n s w e r e d  q u e s t i o n s  r e g a r d i n g
overa l l  sys tem se t -up ,  ca l ib ra t ion  and
performance. The purchase of an earth
te rmina l  i s  a  ser ious  commi tment  by
the  cab le  opera tor  and he  expec ts  to
r e c e r v e  a  p r o m p t  r e t u r n  o n  h i s
i n v e s t m e n t .  I  a m  s u r e  t h a t  t h e
respons ib le  sys tem owner  w i l l  want  to
choose a  supp l ie r  who can des ign ,
manufac ture ,  eng ineer ,  se l l ,  war ran t
a n d  s e r v i c e  t h e  e n t i r e  p a c k a g e .
Fur ther ,  he  wou ld  want  to  choose a
supp l ie r  who is  a lso  f i rm ly  commi t ted
to the CATV market.

A g a i n ,  B o b ,  y o u r  e d i t o r i a l  w a s
e x c e l l e n t  a n d  w e  h o p e  t h o s e
cons ider ing  an  ear th  s ta t ion  w i l l  look  a t
both price and aftersale support before
he buys .

Pau l  R.  Beav in
Sales Manager
Cab le  Communica l ions  D iv is ion
Sc ien t i f  i c -A t lan ta ,  Inc .
A t lan ta ,  Ga.30340

I  read your  "Coop 's  Cab le  Co lumn"
i n  t h e  S e p t e m b e r  i s s u e  w i t h  g r e a t  i n -
te res t .  The message is  an  impor tan t
one,  and I  hope a l l  your  readers  th ink ing
about  sa te l l i te  serv ice  have seen i t .
'  A t  leas t  two o f  the  po in ts  d iscussed
requ i re  comment .  One is  the  low pro f  i t
marg in  cur ren t ly  "en joyed"  by  sup-
p l ie rs .  The o ther  i s  the  do- i t -yourse l f
eng ineer ing  t rend.

On the  f  i r s t  po in t ,  have no  fear ,  we
are  no t  p r ic ing  our  rad ios  so  low tha t
we w i l l  d r i ve  ourse lves  ou t  o f  the  bus i -
n e s s .  W e  s h a l l  c o n t i n u e  d e s i o n i n o  a n d

in t roduc ing  new low cos t  p roduc ts
l i k e  o u r  1 2 X C  M i c r o p l e x e r  a n d  V R - 3
sate l l i te  rece iver .  We fee l  tha t  bv  o f  fe r -
ing  the  cab le  opera tors  inovat ive  new
products  tha t  lead  to  new pro f i t  op-
p o r t u n i t i e s  f o r  h i m ,  a  c o n t i n u i n g  m a r -
ke t  fo r  our  equ ipment  and serv ices
w i l l e x i s t .

On the  second po in t ,  I  am concerned
about  the  po ten t ia l  p rob lems tha t  can
deve lop  f rom the  do- i t -yourse l f  en-
g ineer ing  t rend.  L i t t le  marg in  f  o r  e r ro r
e x i s t s  i n  t h e  d e s i g n  o f  a n  e a r t h  s t a t i o n
and se lec t ion  o f  components .  Wi thout
a  cont rac tor  w i th  overa l l  respons ib i l i t y ,
t h e  o p e r a t o r  m a y  f  i n d  h i m s e l f  h o l d i n g
the  bag on  a  sys tem wi th  less  than
acceptab le  per fo rmance and nowhere
to  go  bu t  back  to  the  drawing  board .
I  hope anyone contempla t ing  equ ip-
ment  purchases  w i l l  seek  and rece ive
adv ice  f  rom peop le  who have a  s t rong
microwave eng ineer ing  des ign  back-
ground and a  reputa t ion  a t  s take .

J . ' D u k e ' B r o w n
Microwave Assoc ia tes ,  Inc .
B u r l i n g t o n ,  N 4 A . 0 1 8 0 3

T o  A l l -
These responses to lhe September'Coop 's  Cab le  Co lumn '  p re t ty  we l l

ret lect the'typical '  reaction of suppliers
to  lhe  TVRO por t ion  o f  the  indus t ry .
A couple ol not.so.typical reactions
are being developed into a November'Coop's Cable Column' report.  The
boltom l ine remains the same. .  .when
you pay loo l i t t le for something, you
often f ind that the sweetness of lhe
deal turns sour when you need help
a f  te r  the  sa le .

Youngest Analyzer Bui lder?
" l  purchased one o f  your  CATJ/

Lauf  e r  spec t rum ana lyzer  k i ts  w i th
the  in ten t ion  o f  a l low ing  my son Pau l
to  bu i ld  i t .  Pau l  does  know how to
use a  so lder ing  i ron  bu t  th is  i s  about

.)
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the extent of his prior experience. I
gave him no help except to finalize
the test set-up with the scope and f ield
strength meter. The assembly works
well and he is very proud of his suc-
cess. I know that all of the credit should
go to Mr. Laufer and CATJ.

I enclose a photo of Paul with the
CATJ/Laufer spectrum analyzer. Paul
was 12 in Seotember. Would he be
the youngest participant in the industry
wide project? We are looking lorward
to your  next ' invent ion '  ! "

Jan Spisar
Triple Crown Electronics Inc.
Rexdale. Ontario
Canada MgW 223

Jan-
An our congratulallons to Paul! We

suspect that Paul ls the youngest to
bulld the elemontary analyzer, and we
suspecl thal Barbara Herbert of GTE.
Sylvanla (see CATJ for August 1977,
page 13) Is the only dls.elafl bullder.
Thls partlcular prolect wont excopllon'
ally well wllh 225 CATJ klls now oul
In the fleld. Now you lellows who are
havlng lrouble maklng yours work.. .
perhaps 12 year old Paul, or Barbara,
can help you out!

July Contesl Winner
Our July issue of CATJ included our

annual industry marketing study and
survey; and the opportunity for some
tortunate reader to win his very own
low cost  (GunnPlexer)  microwave
system.

In years past our survey participation
has averaged between 2.5 and 3"/"
response f rom readers.  Not  bad,
cer ta in ly  h igh enough to produce
statistically accurate survey results,
but not outstanding. This year we
broke all of the records; PerhaPs
because there was a 'Premium'

attached to the survey.
Over 4o/o of all readers responded to

the survey and on August 26th, after
our cut-off deadline had Passed, we
asked our Janet Stone to randomlY
select a survey card from the pile. Out

came the card of Mr. Gene Warner,
Longhorn Communications, Jelmore,
Kansas. Gene is relatively new in the
cable business in western Kansas,
serving a small community that now
receives five channels of television
thanks to the miracle of cable.

Gene is receiving from GATA, CATJ
and Microwave Associates one of the
low-cost GunnPlexer systems. This is
the non-commercial version of the low-
cost microwave, starting with the basic
Microwave Associates GunnPlexer
modules and building from there with
the latest (current) version of the
modulator and demodulator package
develooed in the CATJ Lab. Now Gene
will be studying for his amateur radio
license so he too can use this system
legally!

Congralulatlons to Gene for being
selected as the contest winner, and our
thanks to the several hundred other
industry members who took the time to
complete this year's marketing survey.
We'll have a report on the results of
that study in the November issue of
CATJ.

Permlsslon Granled
"l enjoy CATJ and find it both interest

ing and informative. While going through
the past issues I f ind that I am missing
several which I would l ike to obtain.
These are the August 1974' January,
February, August and September of
1975. I would also l ike your permission
to copy articles that pertain to subjects
that we are now teaching our men in an
effort to improve their abil it ies in our
field. Please keep up the good work."

Alan Baumgartner' TelePrompTer Cable TV
Largo, Fl.

Permlssion granted lor coPYlng ol
CATJ materlal for thls type ol Purpose,
of course. In lact people who are uslng
CATJ arllcles for tralnlng can feel free
to go rlght ahead and copy at wll l...
wo are not the sllnkers lhat others
might be over the copyrlghl buslness,

perhaps because we understand the
user's side as well as the creator's
side! As for back issues. . .our supplies
ran out some time ago. Anyone wanting
to help Alan complele his 'priceless
set'ol CATJ can contact him at 1176
East Bay Drive in Largo (zlp code 33540).

MoTeTVRO Surplus
"l have some older tube type Motor-

ola 6 GHz video receivers available for
swap and some surplus dishes that are
somewhat banged up (an auto bodY
man could bang them back out again).
I am also building a TVRO and need an
LNA and a feed for a 10 loot dish. Ad-
ditionally, I need a 4 GHz mixer as-
sembly. I can obtain an HP generator
(HP 616) which covers up to 4.05 GHz
and can be modified to cover the full
3.7 lo 4.2 GHz region. At the present
time it looks l ike it wil l be next spring
before I am up and running with my
own backyard project. ll CATJ wants
to act as a clearing house for spare
or needed TVRO parts, that's great!"

Walt Pf iester (W2TQK)
1 Skadden Terrace
Tully, New York 13159

Walt-
We are glad to provlde a 'forum'for

peoplo bulldlng tholr own terminals
and hopelully lhrough these pages the
self.doer TVRO enlhusiast wlll be able
to flnd what he needs to comPlete hls
system. The LNA looks llke lt may end
up belng the toughest hlll to scale; the
low nolse GaAs FET ampllflers are so
new they have nol made lt to the surplus
markel yet (lt mqy be years before they
do). Anyone have any suggestions?
We've seen some surplus 3.4 dB nolse
llgure lravellng wave tube ampllflers
(wlth 50 dB ol galn) around In the sur.
plus channels, but thal ls far too hlgh
a Nf for a ten foot dlsh.

Mis-Leadlng Spec
"ln the Showcase section of the June

CATJ, our Channel Notcher (model
3271 A) is l isted. However the specs
listed are mis-leading in that it des'
cribes the notcher as attenuating the
ent i re 4.5 MHz channel-band-width.
Actually, it attenuates each of the three
crit ical carriers (video, color, audio)."

Bi l lZajac
Asst. Chief Engineer
Microwave Associates, Inc.
East Syracuse, N.Y.

Bil l-
Correctlon noted. What we meant lo

say was that by employlng your Channel
Notcher the user 'cleans up' the al.
fected channel such lhat he can then
re-use all ol lhe channel wlth a new
slgnal Inputed at the polnt where the
Channel Notcher cleans up lhe previous
on-channel slgnal. By chopplng out lhe
lhroo carrlers noled a person should
have a clean channel remalnlng. We
feared saylng that You slmPlY choP
tho threo carrlers, concerned thal
people would wonder hoYY ellmlnallng
them lelt the channel clear. Trust us
guys. . .lt does. (Or should!)42



Crud Cleverly Explained
" l  wou ld  l i ke  to  rep ly  to  the  "Crud"

le t te r  on  page 40-4 '1  o f  the  Ju ly  1977
issue,  lus t  in  case nobody e lse  does .
T h e  s o u r c e  o f  i n t e r f e r e n c e  o n  t h e
Channe l  30  p ic tu re  i s  in  a l l  l i ke l ihood
due to  the  San Franc isco  Channe l  44
l i s ted  in  my book  o f  channe ls  versus
p laces ,  s ince  the  Channe l  44  s igna l
i s  p robab ly  qu i te  s t rong.  S ince  the  re -
ce iver  i s  tuned to  Channe l  30 ,  and the
mix ing  is  a  func t ion  o f  the  in tens i ty
o f  bo th  s igna ls ,  i t  wou ld  appear  as  i f
the  c rud  comes f rom the  same d i -
rec t ion ,  wh ich  in  fac t  i t  doesn ' t .

I t  works  l i ke  th is :  Channe l  30  has
p ix  car r ie r  on  567.25  and sound on
571.75 .  To  ge t  a  41 .25  sound/43 .75  p ix
in  the  lF ,  a  loca l  osc i l la to r  o f  613 MHz
is  used.  Channe l  44  has  i t s  p ix  car r ie r
on  65 '1 .25 ,  and sound on  655.75 .  Now,
the  se lec t iv i t y  o f  the  UHF prese lec tor
on a tuner is not very good, and a strong
44 w i l l  make i t  th rough even w i th  the
tuner  se t  to  30 .  When the  44  p ix  car r ie r
ge ts  in to  the  mixer ,  ( the  p ix  car r ie r
be ing  the  s t ronges t  s igna l  Channe l  44
puts  ou t ,  and there fore  the  most  ob-
v ious  c rud  genera tor ) ,  the  resu l t ing
f  requency  is  42 .75  MHz,  wh ich  is  3  MHz
(exac t ly ,  i f  the  osc i l la to rs  were  a l l  dead
on)  above the  Channe l  30  car r ie r  in  the
lF  (we l l ,  be low,  ac tua l l y ,  bu t  the  lF  i s
inver ted) .  S ince  3  MHz isn ' t  an  in teger
m u l t i p l e  o f  ' 1 5 , 7 5 0  o r  1 5 , 7 3 4 . . . ,  t h e
pat te rn  appears  to  move.  Th is  mot ion
in  the  p ic tu re  i s  lu r ther  aggravated

by  osc i l la to r  d r i f t  espec ia l l y  in  the  LO.
The so lu t ion? Don ' t  use  a  s tandard

lF! l f  you convert Channel 30 to Channel
3  f i rs t ,  the  prob lem is  gone.  P ick  the
intermediate channel so as not to cause
crud somewhere  e lse  in  the  sys tem,  o f
course, and preterably the blank channel
you ' re  go ing  to  use .  l f  you  ins is t  on
us ing  a  s tandard  lF ,  ampl i f y  the  Channe l
30  s igna l  a  lo t  be fore  go ing  in to  the  lF -
th is  w i l l  swamo out  most  o f  the  Channe l
44  s igna l  w i th  the  AGC ac t ion  in  the
t u n e r a n d  l F .

The FCC fo rb ids  channe ls  tha t  a re
14 or  15  channe ls  apar t  f rom be ing
wi th in  60  or  75  mi les  o f  each o ther ,
respec t ive ly ,  because o f  th is  p rob lem,
but  on ly  because TV se ts  a l l  use  the
same lF .  Thank goodness  fo r  tha t ,  a t
leas t ,  o r  the  prob lems wou ld  be  ran-
dom."

J im R ieger
Rieger  JL
Ridgecres t ,  Ca.

J i m -
Well done! A clever bit  ol sleuthing

and hopeful ly now reader John Phil l ips
in Pleasanton, Cali lornia can effectuale
your cure as outl ined.

Unreasonable FCC
" l  t h o u g h t  t h e  i n d u s t r y  m i g h t  b e

in te res ted  in  a  recent  FCC dec is ion
e f f e c t i n g  m y  8 0  s u b s c r i b e r  s y s t e m
here  in  southern  Ca l i fo rn ia .  The fo l low-
ing  le t te r  exp la ins  the  'p rob lem' ;  and

the i r  so lu t ion .  The bo t tom l ine  is  I  have
another  imposs ib le  task  brought  on
b y  t h e i r  d u m b  r u l e s .
Dear  S i r :

I  rece ived by  mai l ,  Sa turday ,  August
6 th ,  a  copy  o f  Men iorandum Opin ion
and Order ,  da ted 'Ju ly  1 ,  1977,  and re -
leased Ju ly  28 ,  1977,  g ran t ing  my ap-
pl icat ion for a Cert i f  icate of Compliance
for my existing Cable System in Trabuco
Canyon,  Ca l i fo rn ia .

I  no te  w i th  in te res t ,  tha t  I  am ordered
to  add the  s igna l  o f  KOCE TV to  the
ex is t ing  sys tem.

In  check ing  the  maps,  I  f ind  tha t
Hunt ing ton  Beach is  w i th in  35  mi les
o f  Trabuco Canyon,  the  t ransmi t te r
s i te  o f  KOCE is  w i th in  35  mi les  o l
Trabuco Canyon,  and there fore  accord-
ing  to  the  we l l  in ten t ioned Ru les  and
Regu la t ions  se t  fo r th  by  your  Com-
miss ion ,  KOCE TV shou ld  be  on  the
Cab le .  One smal l  po in t  has  been over -
looked however ;  recept ion  o f  a  UHF
sta t ion  is  dependent  on  l ine  o f  s igh t
wave propagat ion  and th is  does  no t
ex is t  be tween KOCE and the  rece iv ino
loca t ion  fo r  the  Cab le  Sys tem I  hav6
made severa l  tes ts  us ing  a  new Sony
T V  s e t ,  s e v e r a l  d i f f e r e n t  a n t e n n a s ,
and a 30 dB gain pre-amp, and the picture
and sound rece ived is  no t  usab le ,  and
i t  i s  my be l ie f  there  is  no  way the  s igna l
can be  improved to  p rov ide  a  usab le
s igna l  fo r  the  cab le .  I  es t imate  i t  to
b e - 4 0  t o - 5 0  d B m V .

To add KOCE the  ex is t ing  sys tem
would  requ i re  a  new rece iv ing  loca t ion
(Head End)  and/or  a  severa l  hop mic ro-
wave sys tem.  I  es t imate  the  cos t  f rom
$50,000 to $150,000.

The cos t  to  add KOCE to  the  ex is t ing
cab le  sys tem is  p roh ib i t i ve  and I  can-
not  and w i l l  no t  do  i t .  The cos ts  wou ld
have to be passed along to the customer
and wou ld  make h is  month ly  ra te  in
the  ne ighborhood o f  $75.00  per  month .
T h i s  i s  n o t  i n  t h e  o u b l i c  i n t e r e s t .

May I  suggest  tha t  your  Commiss ion
order  KOCE to  move i t s  t ransmi t te r  to
a  more  su i tab le  loca t ion  where  i t  can
f  u l l y  serve  th is  a rea .  In  add i t ion  to  the
80 homes I  serve ,  the  o ther  30  homes
in  the  Canyon wou ld  a lso  be  ab le  to
rece ive  KOCE.

The above facts considered, I  respecl-
fu l l y  reques t  your  Commiss ion  issue
a wa iver  o f  the  appropr ia te  ru les  a l low-
ing  the  Cab le  Sys tem in  Trabuco Can-
y o n  t o  c o n t i n u e  o p e r a t i o n  w i t h o u t
be ing  requ i red  to  add KOCE.

By copy  o f  th is  le t te r  the  Ch ie f  ,  Cab le
Te lev is ion  Bureau is  in fo rmed I  cannot
comply  w i th  the  order  lo  add KOCE
to  Trabuco Canyon Cab le  Sys tem.  l f
I  cannot  rece ive  a  wa iver .  I  wou ld  ao-
preciate any suggestions you may have.

Respect f  u l  l y  submi t ted ,
Orange County  Cab le  TV

Ray Tor ian ,  Owner

Ray-
Your situation is hardly unique, KOCE

is a channel 50 slal ion l icensed lo the
'Coast  Communi ty  Co l lege D is t r i c t '
of Huntinglon Beach. l l 's success or

o

v
\
\

failure depends upon the funds provided
by lhe school dislr ict and viewing in
your canyon area has no bearingi on 43
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TVRO SYSTEM LOANS- l f  your  cab le
sys tem is  cons ider ing  ins ta l l ing  a  sa t -
e l l i te  ear th  rece iv ing  te rmina l ,  we may
have a bank loan program for you. Sys-
tems loca ted  in  Ok lahoma.  Arkansas .
Lou is iana.  Texas .  Kansas  and New
Mex ico  have used our  serv ices  fo r  new
sys tem cons t ruc t ion ,  re -bu i lds  and sys-
tem acqu is i t ion  fo r  near ly  15  years .  We
know and unders tand the  cab le  TV
bus iness  and i f  you  are  loca ted  in  our
area  we 'd  l i ke  to  ta lk  w i th  you concern-
ing  a  loan fo r  a  TVRO.  Con lac t  Ken
Bass  or  C la rk  Bass ,  F i rs t  Nat iona l  Bank
of  McAles ter ,  Box  948,  McAles ter ,  Ok .
74501 (918/426-021 1).

Sgutem Englneer/ Managc
for medium-sized expanding CATV in
very desirable S.E.  Pennsylvania loca-
tion. Top benefits. Real growth oppor-
tuni ty.  95 mi les now wi th expansion
program to 250 miles under way. Im-
mediate requirement.  Cal l  Louis N.
Seltzer at 215-384-2700 or write to
Cable TV of Chester County, P.O. Box
231. Coatesvi l le .  PA. e.o.e.

CATA MEMBER? You can use C lassy-
Cat advert ising space monthly (50 word
l im i t )  t ree  o f  charge!  Jus t  send your
advert isement to CATJ and be sure
to note you are a CATA members system.
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that funding. The Commission's lailure
to recognize the non-availability ol a
signal such as lhis, plus the financial
limitations ol an 80 subscriber syslem
is a gross example ol bureaucracY
run amuck.  The Commission esta-
blishes procedures for obtaining waivers
of the rules and will undoubledly'allow'
you lo proceed in that dlrection. But
ths waiver route is expensive; it re.
qulres both tlme and money. A system
wlth 80 subscrlbers should nol be har-
assed by the rules in this lashion nor
lorced lo go through the exPensive
walver process. CATJ/CATA would
like to hear slmllar reports lrom othsr
'under 500 subscrlber' systems, now
operating or planned, facing thls type
ol problem. Perhaps il there are suf.
flclent systems Involved some type of
'class or group actlon'can be brought
agalnst the Commlsslon in the form
of a rule maklng petltlon. Lel's have
the tacts fellows and see where lt leads
us!

Trends ln Future TVs
lf the wave of the future in American

television set styles is set by design
innovations first appearing in Europe
this year, there may be a great deal of

change coming. The recent Berlin In-
ternational Radio-TV Exhibition marked
the first gathering of world wide television
receiver manufacturers in several years
and the air of change was everywhere
evident.

For trivia bulfs. . .what was the
largest U.S. manufactured direct view
screen size ever offered? lf you said
30 inch (first offered by Dumont in'1950), you are correct. Now Sony is
showing a 30 GRT Trinitron proto-type
with delivery expected in early 1979;
the price tag to be in the $4,400 "range".
But size was not the main feature of
the Berlin show, rather the sophistication
of the receiver itself, turning it into a
modern home 'video center' seemed
to have caught the attention of receiver
manufacturers.

For example, Saba displayed a re-
ceiver that is actually two receivers
in one. ln addition to the normal color
CRT display the viewer has the option
of inserting' on the screen a smaller
black and white picture from another
TV channel or video source. Saba noted
that a viewer could in effect watch 'two
channels at once', or, 'using a local
black and white camera keep an eye
on the kids in another room while
sti l l  enjoying their regular television

channel ' .
Digital displays were very big. Virtual-

ly all of the 49 brands on display had
wide selections of receivers that auto-
matically display (1) the channel number
the receiver is tuned to, and (2) the
correct t ime. Some of the digital clocks
that display are positively overcngineered.
One has a DC back up supply that wil l
keep the clock set to the proper time
(for screen display) for 'up to a year
with the power disconnected'. This
particular receiver comes direct from
the factory with the time already set;
when the viewer first turns on the re-
ceiver fresh from the crate, there is
the time correctly displayed.

Another maior theme of the show
was 'text on the screen'. The Brit ish
have been experimenting with the
transmiss ion of  d ig i ta l  ' text '  in ter-
leaved with their normal video program
material and the German Post Office
is scheduled to begin wide spread
use of a similar system in 1980. Re-
ceivers were already available to call
up for screen display the digitally de-
rived 'text' and the German system
will allow viewers to 'call up on com-
mand' via a two-way telephone hook-
up 'mil l ions of pages of computer
stored text'.

-)
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LOW COST PRESSURiIZING
FOR MICROWAVE WAVEGUIDES

Microwave equipment  and hardware is
expensive. Thsoe who are planning to build a
system wil l  f ind that the cost of some items can
be reduced. One such item is a dry air pump used
to purge the waveguide of moisture.

A device similar to that shown here can be
constructed in a few hours for approximately
$60. (Similar units sel l  for $300.) No ski l l  is
needed for construction and most of the parts
can be obtained locally. A complete parts l ist is
shown in Figure 2.

The dry air pump consists of three basic

bv
T6m Scharf
Microwave Division
Telesis Corporation
Evansvif le. ln.47714

sections; (a) a pump to bring air into the
waveguide, (b) a drying agent to remove moisture
from the air, and (c)a pressure switch to control
the pump motor.

Air is pumped through a canister containing
sil ica gel (desicant). The desicant absorbs the
moisture from the air. The dry air enters the
waveguide. A pressure switch controls the pump
to  keep  p ressu re  i n  t he  wavegu ide  a t
approximately 3 psi (adjustable).

The absoriion of moisture will cause the
desicant to turn pink. Pink desicant can be re-
activated by placing it  on a cookie sheet and
heating in an oven at approximately 2000F. When
the desicant has returned to i t 's normal color
(blue), place it  in a sealed container for future
use.

When constructing the dry air pump, use
Teflono tape on all threaded joints and remove
the valve stems from the schrader ( i tem 14) and
gas inlet valves.



Automotlc Dehydrolor Pump

Flgure One

12._t>

6
7
8
9

1 0
1 1
1 2
1 3
1 4

2 4" Shelf Bracket
2 21t2" U Bolt set 5/' l618Thd
4 Stainless Clamps ldeal 6202 3/8"
2 Stainless Clamps ll48 1'l l2 - 3 112"
1 1/4" to 1/8" Pipe Reducer
2 118" x 1" Threaded Pipe
2 118" Pipe"T"
1 1/8" Pipe to 1/4" Copper Flare
2 SchraderTubeless Tire Valve P.N.3640-K2

1.  Gosmic Piston Pump
w/motor bracket, bal lcheck,
belt & felt pads $12.75

2 Air Switch 3-30 pounds
Model #J545-24-9711
& dust cover $13.75

3 Pressure Gauge0-15 lbs.
Part #3400A $4.00
Gas lnlet Valve
Part #301 7 $1.20

4 RubberStoppers
3" diameter x 2" deep
Model #7

5 Sil ica Gel Desiccant
Grade 421 1/2 lb. can
Code 1142-08-15-243 $3.50

.90 ea

.95 ea

.40 ea

.75ea
1.00 ea
.70 ea

1.20 ea
1.00 ea
1.03 ea

New Rochelle Manulacturlng Co.
55 Webster Avenue
New Rochelle, NY 10801

B & B lnstrumenls
P.O. Box 4038
Hammond, lN 46324

Andrew Corporation
10500 W. 153rd Street
Orland Park, 1L60462

Kelly Supply Co.
1004 W. Oklahoma Street
Grand lsland, NE 68801

Grace Davlson Chemical
Baltimore. MD21203

Items 6 thru
23 can be
procurred
from local
hardware/automotive
stores.

1 5
1 6
1 7
1 8
19
20
21
22
2g

1 '12" x20" x l l4" Masonite Board
6 1/4" x 1/2" Coarse x 20 Thd Bolts
6 114 -20 Hex Nuts
8 5/16-  18Thd Hex Nuts

15" x 1/8" Rubber Hose
24" x 118" Rubber Hose
2112" x 7 1/2" Lexan Tube
Teflono Tape
Gas Inlet Valve

1.00 ea
.05 ea
.05 ea
.05 ea
.12 per ft.
.12per tl.

4.00 per ft.
.90 per roll

og
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* * * *

Swag Loop Spacer
Times Wire and Cable Company

(358 Hall Avenue, Wallingford, Ct.06492)
has a pair of handy cable preparation
tools which should be of interest to
anyone doing or  p lanning to do new
cable p lant  construct ion.  The Swag
Loop Spacer is  designed to guide the
format ion of  a luminum cable to prov ide
the proper amount  of  ' loop ' to a l low for
contraction or expansion as the ambient
temperature changes.  T imes repor ts
that systems not employing swag loops
have repeated failures of lashing wire,
separation of cable from fitt ings and
damage to the a luminum shealh due
to cable movement.

In addition to the Swag Loop Spacer
Times also has available a 20 page
instruction booklet that explains proper
aluminum cable bending techni i lues.
Both are available directly f rom Times.

* * * *

New Body From Van
Van Ladder,  Inc.  (P.O.  Box 709,

Spencer,  lowa 51301) announces a l ine
of f iberglass modular bodies for small
truck formats. The bodies are designed
to provide maximum interior work and
storage space.

The tail gate configuration can be
used in any of three configurations;
(1) as a workbench, (2) as an open door
to gain access to tools, wire spools
and the l ike, or (3) it may be com-
pletely removed for open access to

materials inside and hauling of over-
sized items.

Two models are available with optional
ladder racks, color (white is standard),
a cab access screen, a manlift and
modular dividers.

* * * *

AEL, lNC., CATV C0MMUNICATI0NS DlV., P.0. Box 552, Lansdale, PA 19446, (Ml, S2l 215'822-2929
Andrew Corp . ,  10500 W.  l53rd  Sr . ,  0 r tand park ,  tL .  60462 (M2,  M3,  M9 Sate i l i te  Terminats )  312_349.3300
Ani r te r -Pruran ,  Inc . ,  1963 F i rs t  Ave.  S . ,  Seat t te ,  WA.98134 (D l )  206-624-0505
Avantek ,  Inc . ,  3175 Bowers  Avenue,  Santa  Ctara ,  CA.  9b051 (ME)  408-249-0700
Belden Corp., Electronic Division, Eox 1327, Richmond, lN, 47374 (M3) 317-966-6661
qtllO! ELECIR0IIlCS, lNC. 903 South Kansas Ave,, Olathe, KS. 66061 (ll9) Character Generators9l3.i64.l900
BL0NDER-T0NGUE LAB0RAT0-Rt_E! ,0ne Jake Erown Rd. ,  0 ro  a i ioge ,  N.J .08857 (Ml ,  M2,  M4,  M5,  M6,  M7)  z0 l -679-4000
BR0ADBAND ENGINEERING, lNC., 535 E. Indiantown Rd., Jupiter, FL, iglS8 Og, reDlaccmcnt parts) 305-747-5000
CALIF0RNIA MIcROWAVE, lNC., 455 West Maude Ave., Sunnyvale, CA. 94086 (Mg Sitel l i te terminats) 408-732-4000
CATEL, 1400-D Stierlin Rd., Mt. View, CA 95043, (1t4, M9) 415.969-9400
CCS HATFIELD/CATV DIV 5707 W.  Buckeye Rd. ,  phoen ix ,  AZ.  85063 (M3)  201-272.3g50
c-coR ELEcTRoNlcS,  Inc . ,  60  Dec ibe l  Rd. ,  s ta te  co i lege,  pA,  16801 (Ml ,  M4,  M5,  s l ,  s2 ,  sE)  814-238"2461
c0LLlNs cOMMERcIAL IELEc0MMUNlcATl0Ns, MP-402-101, Dailas, IX 7520i, (M9, Microuavel 214.690-5954
qgMMUryLryl0ryq EQUIIYISSOCIAIES, 651 Lincoln Center, 5401 I/r/ fepledy Blvd., Tampa, FL 33609 (S3)813.877-8844
c0MM/scoPE coMPANY, Rt. I  Box lg9A, Catawba, NC 28609, (tBl loo_zct-stqz 

'

C o m S o n i c s , I n c . , P . 0  8 o x I 1 0 6 , H a r r i s o n b u r g , V A . 2 2 g 0 1 ( M g , M 9 , S E , S g ) 7 0 3 _ 4 3 4 - 5 9 6 5
C R C ELECIR0NICS, lNC., P.0. Box 855, Waianae, Ht 96792, (Mg Videotape Automation Equipmen0 S08-OOS_tZZl
DAVCO,  l t l0 . ,  P .0  Box  861,  Batesv i l le ,  AR.  72501 (D l ,  S l ,  52 ,  S t )  501-793.3816
TAGLE C0M'TR0NlCS,  lNC. ,  8016 Chatham Dr . ,  Man l ius ,  N.Y.  13104 (M9 Pay TV De l ivery  sys tems & produc ts )  315-682-2650
EALES C0MM, & ANTENNA SERv., 2904 N.Vrl.  23rd, 0klahoma City, 0K 73107, (DI,2,3,4,5,6,7, St,e,Sr,Al qOS-S16.l lAS
FARIN0N ELECIRIC,  l69 l  Eaypor t ,  San Car los ,  CA.  94070 (M9,  Sg)  415-592-4120
FIDIRAL BR0ADCASIING C0. 600 Fire Rd. Box 679 Pleasantvit te, N.J.08232 {09, S9)
FtRGtlS0N COMMUNICAII0NS CORP , P.0. Drawer 871, Henderson, Ix. 75652 (Sl, 52, 57, St, 59) 214-854-2405
FRANK L. CR0SS & ASSOCIAIES, lNC., 5134 Melboune Dr.,  Cypress, CA 90630, (M9) 714.827.0868
GILBERT ENGINEERING C0 ,  P .0 .  Box  14149,  Phoen ix ,  AZ.  85063 i t . l t l602-27Z-6871
G T t SYLVANIA, 3046 Covington Rd., Marietta, cA 30062 lMl,Dl) 404-003.1510
HUGHES MICROWAVE COMMUNICaTIONS PRODUCISI 30-60 !ttt. Lomiio Blvd., Torronce, CA. 90505, (M9) 213-534-2146.
H0ME B0x 0FFlCE,  lNC ,  7839 Church i l l  Way-Sur te  133,  8ox  63 ,  Da l las ,  TX7525t  i s l t  Z tc -S6 l -8S 'S i  

-  - -  -  - '

I I I  SPACE C0MMUNtCATt0NS,  tNC .  69  Spr ins  S t . ,  Ramsey,  N.J .  07446 (M9)  201-825-1600
l_r!!9_t-_Q ltqStt_olLqt9orp , P.0, BoX 487, Byberry Rd. & PA. Turnpike, Hatboro, PA 19040, (Ml, itz, M4, M5, M6, M7, D3, Dt, Sl, 52, 53, 58) 215.674-4800
JERRI COll l l  ISSOCIITES, l l l0.,  P.0. Box 444, Chambersburg, PA 1720t (03,04,05, D6,07, DE) 7l i-263-8258
t  ARS0N ELECTR0NICS,  3 l  I  S .  Locus t  S t . ,  Dentdn ,  TX.  76201 (Mg Standby power )  817-3g7-0002
LRC E lec t ron ics ,  Inc  ,  901 South  Ave. ,  Horseheads,  N y .  14845 (M7)  607 239-3g44
Magnavox CATV Div is ion ,  133 West  Seneca St  ,  Mant ius ,  N.y .  13104 (Ml )  315-692-9105
Ulqlq!.Atl 4$qql4l!E lNc. 10920 Ambassador Drive-Suite I l9 Ka.nsa.s.Crty,Jr4q !-1,!5-3 (tg) Mrcrowave Radio Systems.8t6-891-8895MIcRODYNE cQRP0-RAT|0N, P.0. Box 1521 627^Lohtra1d La, Rockville, wIQ!!s50,1-M0liiiititeniiirs.l sor.zoz-asooMlgrg1aqe FitterCo., 6743 Kinn^e St , 8or 103, E Syraiuse, H i r joi/iiii-, fu"1iiililii'irriiliils_,iji-qszg
lllD STITI hmmunicalion, Inc. P.0. 8ox 203, Beech Grove, tN. 46107 (t0 3l i.)87.b4i6
MSI  IELEVISI0N,  4788 South  Sta te  S t  ,  Sa l t  Lake C i rv ,  U I  84107 (M9 D i r i ra t  V ideo Equ ip . )  80 t_262.8475



f o r  advancemen t  o f  t he  CATV a r t ,  t he  COMMUNITY ANTTNNA TE tEV IS ION ASSOCIA-
TION recognizeswi th grat i tude the ef for ts  of  the fo l lowing equipment  and serv ice sup-
pl iers to the cable te lev is ion industry ,  who have been accorded ASSOCIATE MEMBER
STATUS in  CATA.  lNC.

ln recogni t ion of  the unt i r ing support  g iven to the
nat ion 's  CATV operators,  and thei r  never-ending quest

techno logy  wh ich  Oak repor ts  "cannot

be decoded by any competitive premium
sys tem" .  A  two pos i t ion  rocker -swi tch
se lec ts  the  opera t ing  mode ( i .e .  de-
cod ing  the  premium channe l ,  o r ,  a l low-
ing  normal  serv ice  to  pass) .  A  parenta l -
cont ro l  key lock  sys tem is  op t iona l  w i th
the  decoder .  E i ther  a  se t  mounted  or
wa l l  mount  vers ion  are  ava i lab le ;  the
l a t t e r  i s  a v a i l a b l e  o p t i o n a l l y  w i t h  a
remote  cont ro l  sys tem.  Pr ic ing  is  in  the
$20-22 price range per unit  in 1,000 lot
ouan i t ies .

Mini.Code Decoder
Oak lndustr ies, Inc. (Crystal Lake,

l l l i no is  60014)  has  announced a  new
economica l  means o f  us ing  one sub-
scr ip t ion  or  pay  cab le  channe l  in  a  12
c h a n n e l  V H F  s y s t e m ;  u t i l i z i n g  t h e i r
new "Min i -code"  sys tem.

The sys tem employs  a  scrambl ing

V V V V V V
1t i/' 1t 1i 1t 1t

Texscan Goodies
Texscan Corporation (2446 N. Shade-

l a n d  A v e n u e ,  I n d i a n p o l i s ,  I n d i a n a
46219)  has  announced a  new ser ies
o f  min imum loss  coax ia l  "L "  pads  fo r

match ing  be tween var ious  va lues  o f
impedance.  The ZM ser ies  pads  match
f  rom 50 to  75  ohms,  50  to  60  ohms,  50
to  90  ohms,  50  to  100 ohms,  S0 to  125
ohms, 50 to 135 ohms and 50 to 600 ohms
in  the  s tandard-ava i lab le  mode ls .  Con-
nec tor  types  are  w ide  rang ing  and the
pr ice  per  dev ice  is  $15.00 .

NORTHERN CATV D IS IR IBUTORS,  lNC . ,  8016  Cha tham Dr . ,  Man l i us ,  N  Y  13104  (D l )  315  682  26 /0
0 A K I N D U S T R I E S I N C / c A l v D l v , c r y s t a l  L a k e , t L  6 0 0 l 4 ( M l , M g c o n y e r t e r s , s 3 ) 8 1 5  4 5 9 . 5 0 0 0
PR0Dt t lN .  lNc  ,  1350  Duane  Avenue ,  san ta  c ta ra ,  cA .  95050  (M2 ,  M3 ,  M i , sz l  408 - � 244 .4 t20
Q , B I T  C o r p o r a l i o n ,  P  O  8 o x  2 2 0 8 ,  M e l b o u r n e ,  F L  3 2 9 0 1  ( M 4 )  3 0 5 - / 2 7 . 1 g 3 8
RADI0MECHANICALSTRUCIURTS, INC . ,P .0  Box1277 ,K i t go re ,TX /5662 ( t2 ,M9 ,SZ )2 I4 .984_0S55
R F SYSTI lv lS,  lNC ,  P 0.  Box 428,  St .  Cloud,  FL 32769, {M2, M6),  305.892.61 I  I
R I C H E Y  D T V E L 0 P M E N T  C 0 R P  ,  1 4 3 6  S  W  4 4 1 h ,  0 k l a h o m a  C i t y ,  0 K  7 3 1  l 9  ( M l ,  M 4 ,  M 8 ,  5 8 )  4 0 5 - 6 8 r . 5 3 4 3
RMS CATV D i v i s i on ,  50  An t i n  P lace ,  B ronx ,  N  Y  10462  (M5 ,  M7 )  2 l  2 -892 -1000
Sade l co ,  I nc  ,  299  Fa ' k  Avenue ,  Weehawken ,  N  J  0 /087  (M8 )  201 -866 -0912
sc ien ta f  i c  A r t an ta  I nc  ,  3845  p l easan tda te  Rd  ,  A t t an la ,  cA  30340  (M l ,  M2 ,  M4 ,  M8 ,  s l ,  s2 ,  s3 ,  s8 )  404 -449  2000
SCItNTIFIC C0Ml l lUNlCAI l0NS, iNC, 3425 Kingsley Rd.,  Gar land,  TX 75041, (M4 Low l {o ise & Parametr ic)  214 2i1.3685
s l T C 0  A n l e n n a s ,  P  O  B o x  2 0 4 5 6 ,  P o r t t a n d ,  0 R  9 7 2 2 0  ( 0 2 ,  D 3 , 0 4 ,  0 5 ,  D 6 , 0 7 , 0 9 ,  M 2 ,  M 4 ,  M s ,  M 6 ,  M 9 )  5 0 3  2 5 3  2 0 0 0
S y s t e m s  W i r e  a n d  C a b l e ,  I n c  ,  P  O  8 o x  2 1 0 0 7 ,  P h o e n i x ,  A Z  8 5 0 3 6  ( M 3 )  6 0 2 - 2 6 8 - 8 7 4 4
TiRRAC0IV, 9020 Balboa Ave. ,  San Diego,  CA 92123, (M9 Microwave Ear lh Stat ions) 7t4-278.4100
TEXSCAN Co rp . ,  2446  N  Shade land  Ave . ,  I nd i anapo l i s ,  tN  46219  (ME ,  bandpass  l i t t e r s )  317 -357 ,gZg l
The ta 'Com,  P  0  8ox  9728 ,  Phoen i x ,  AZ  85068  (M l ,  M4 ,  M5 ,  M7 ,  M8 ,  S1 ,  52 ,  53 ,  58 ,  AML  MtCROy tAV t )  602 -944 .441  I
T I M E S W I R E & C A B L E C 0 . , 3 5 8 H a l l  A v e n u e , W a t t i n g f o r d , C T  0 6 4 9 2 ( M 3 ) 2 0 3 - 2 6 5 - 2 3 6 1
T j t s c h  P u b l i s h i n g ,  I n c  ,  P  0 .  B o x  4 3 0 5 ,  D e n v e r ,  C 0  8 0 2 0 4  ( 5 6 )  3 0 3 - - 5 7 3 , 1 4 3 3
Tocom,  l nc  ,  P  0  8ox  47066 ,  Da l l as ,  IX  15247  (M l ,  M4 ,  M5 ,  Conve r t e r s )  214 -438 - / 691
T0MC0 COMMUNICAII0NS, lNC, 1077 Independence Ave, Mtn View, CA g4043 ( t l ,  t5,  t9)  415.969.3042
Tone r -Cab fe  Equ ipmen t .  I nc . . 418  Ca redean  D i l ve ,  Ho rsh -am.  PA  19044  {02 .  03 ,  04 ,  05 ,  06 ,  D7 )Z l5_675 .2053
Irple Crown Electronrcs Inc .  42 Racrne Rd..  Rexdale.  0ntarro,  Canada M9W2Z3 (M{,ME) 416 74j  I  dg I
U N I T t D P R T S S I N T t R N A T I 0 N A L , 2 2 0 t a s t 4 2 n d S t , N e w Y o r k , N y  1 0 0 1 7  ( S 9 ) ( A u t o m a t e d N e w s s v c ) 2 1 2 . 6 8 2 - 0 4 0 0
UNITED STAITS TOWIR & FA8 C0 P 0 Drawer "S" 

Af ton.  0 l (  74331 (M2,M9) 918.252.425i
van  Ladde r ,  I nc . ,  P  0  Box  709 ,  Spence r ,  t owa  51301  ( l l g , au toma ted ladde requ ipmen t )  712 -252 .5g10
VIDE0 DAIA SYSTtMS, 40 0ser Avenue, Hauppauge, N.Y.  I  I  781 { t9)  516-231.4400
V I T E K  E L t C T R 0 N I C S ,  I N C , 2 0 0 W o o d A v e ,  M r d d l e s e x ,  N  J  2 0 1 - 4 6 9  9 4 0 0
WAVETEX Ind iana ,  66  N  F i r s t  Ave ,  Beech  Grove ,  lN  46107  (Mg )  3 l  7 -783 .3221
l V E A T H t R S C A N , L o o p l 3 2 - T h r o c k m o r t o n H w y . , 0 l n e y , T X  T 6 3 T 4 l D 9 , S o n y E q u i p . D i s t . , M g y y e a t h e r C h a n n e l D i s p t a y s ) g l 7 _ 5 6 4 - 5 6 g g
Wes te rn  Communrca t i on  Se rv i ce ,  8ox  347 ,  San  Ange lo ,  TX .  76901  (M2 ,  Towers )  g l 5 -655 -6262 /653 -3363

ll0TE: Associates listed in bold lace are Charlei Members

Dis l r ibulors:
D l -Fu l l  CATV  equ ipmen t  l i ne
D2 -CATV an lennas
D3-CATV cab le
D4 -CATV amp l i f i e r s
D5 -CATV pass i ves
D6-CATV ha rdware
D7-CATV connec to r s
D8 -CATV tes t  equ ipmen t

Manulaclurers:
M  l -Fu l l  CATV  equ ipmen t  l i ne
M2-CATV an tennas
M3-CATV cab le
M4-CA fV  amp l i f i e r s
M  5 -CATV pass i ves
M6-CATV hardware
M 7-CATV connectors
M8-CA IV  t es t  equ ipmen t

Service Firms:
S  I  *CATV con t rac t r ng
S2 -CA IV  cons t ruc t i on
S3 -CATV f i nanc ing
S4 -CATV so f twa re
S5 -CATV b i l l i ng  se rv i ces
S6 -CA IV  pub l i sh i ng
S7 -CATV d rop  i ns ta l l a t i on
S8 -CATV eng inee r i ng
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TRUNK-QUELITY
LINE EXTENDERS

o Versatile - 14 to 4O dB of galn, wlth
thctmal orAGC lcvel compensadon control

o Performance - crltlcal slgnal to nolse
controllcd wlth lntcrstagc controls

o Quality - hlghest llne-cxtcnder quallty ln
the lnduotry wlth low dlotortlon hybrido
for 5O-3OO MHz operatlon

o Advanced - feed forurard deotgn for bcst
olgnal handllng capablllty ln lnduotry

r Expandable - bullt-tn sub band ftltero
for optlonal 5-3O MHz reveroe ampllfler
operatlon

o Convenient - 3O or 60 VAC operatlon
o Sewlce - htgh quallty product backed by

Canadlan and U.S. @roadband Englnecrtng
Juplter, Fl.) cewlce depotc.

TRIPLE CRC]WN ELECTRONICS, INC.
9X|y Write or call: 42 Raclne Road, Rexdale, ontario Mgw 223 95dg

({rJ TelePhone (416) 743'1481 }&;
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The Oak ohe-two punchrrr
aknockout for profits!

This is the Trimline l l-
a champion 35-channel
AFG converter.

I t ' s  a  h igh  qua l i t y  un i t  w i t h  t he
toughness and versat i l i ty  to
meet  the vary ing operat ional
parameters of cable systems. lt
has wide dynamic range and h igh
select iv i ty  to  defend against  such
opponents as cross-mod u la t ion
and adjacent-chan nel interfer-
ence-even at  h igh input  levels .

.--
Great seats for the fans.
You can offer your fans the
convenience of set-top or remote"Jewel  Case" operat ion.  In  e i ther
event ,  a bui l t - in  Automat ic  Fre-
quency Contro l  e l iminates the
f ine tuning shuf f le .  The Tr iml ine l l
is  a lso avai lable wi th an opt ional
self-contained descrambler for
premium programming wi th
unbeatable securitv.

I

For the twelve rounders,
Econobloc adds seven more.
Oak ranks the Econobloc as the
most  economical  way to expand

your 12-channel  system.
Mid-band channels A to G
convert  to  channels 7 to 13.
Econobloc converters I  ive
up to thei r  name by g iv ing
you a b lock of  seven mid-band
channels at  an economical
or ice.

The init ialcost of a
converter is only
found o1|€. Before you score
the totals, ask yourself where and
how the product  is  made,  and
by whom. Remember,  re l iab i l i ty
counts.  The re l iab i l i ty  of  the Oak
product  s tems f  rom our  contro l
over the total production process.

We build them in our plants.
All Oak CATV products are made
in company-owned fac i l i t ies.  We
have a commitment  to our  cus-
tomers and we back i t  uo wi th
prompt del ivery and rapid
serv ice turnaround.

The winner . . .Oak !

Compare Oak converters with all
o ther  contenders. . .  but  remember
that there's more to the comoar-
ison than just  the "  b lack box."
Market  leadership and techno-
logical expertise are your assur-
ance that  the Oak Tr iml ine l l  and
Econobloc converters wi l l  go
the distance. Oak converters are
winners and your  prof i t -wise
choice.

' i  i
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|)[l( rnnu"irios Ino.
CATV DIVISION/cnvsror LAKE, rLLrNors 600r4
TELEPHONE:415-459-5@0 Mx:910-634-3353



fime is money. And lnstallation tlme adds up
fast. At Belden, we're coming through wlth
ways to save you time and money on every iob.

DUOBOND'
The drop cable that makes fast, pmfitable con-
nections, time after time. Its aluminum foil
shield is bonded directly to the core-doesn't
push back when "F" connectors arc lnstalled.
Cuts way down on signal leakage, call-backs
and troubleshooting problems.

UNREEI:
Ilramatically slashes installation time-up to
50%! It feeds wire freely, right from the carton
with no kinks, backlash or reels.

We've got a lot more going for you, from fast
delivery to complete technical informatlon.

SEED@ (Shielding Effectiveness Evaluation
Device), for instance. This revolutionary test-
ing system makes cable selection easier and
far more accurate than previously possible.

Our new comprehensive guide to CATV
coax cable makes selection easy, too. Itras an-
swers to a wide range of needs. Send for your
copy today!

lVlake sune you contact Belden for all your
CATV dmp cable needs. We'll come through
with answers that insure optimum per{orm-
ance. Where it counts. Belden Co4roration,
Elechonic Dlvision, P.O. Box 1322 Richmond,
IN 47374; 317-96&6661. B-3-z

BELDEN|9
Comingthrough..,
with new ideas for moving electrical energy

@1 977 Be lden Coroora t ion .
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