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In TEXAS...
wEhuililfum

il tolast!
Virtually anyone with a hardware store welding sel
and a bullch of pipe can "claim" to be a tower
mandtdctuier. But when you specify your CATV
to 'Sr , fuou should consider  the long- term reputat ron
y' ' tne sppplierJhe number ol towers he has standing
hnd hQw ldhg [hey have been providing service.
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Wesfd in Communicat ions Serv ice has suppl ied hun-
drefrs of CATV towers from coast-to-coast; up to 600

in height .  Western Communicat ions Serv ice has
rn the communicat ions-supply  bus iness for  45
.  W e s t e r n  C o m m u n i c a t i o n s  S e r v i c e  i s  n o
-Come-Lately!  We have the experienced ful l

b men.  the fac i l i t ies anC the knowhow to do the iob
r ight .  And we guarantee a l l  mater ia ls  and workman-
shtp

\

stern Communications Service is one ol the largest
p l ie rs  o f  CATV logs  (and yes  .  Yag i -Uda an-

tennas,  too)  in  the nat ion.  There are Western logs on
CATV towers prov id ing qual i ty  serv ice today that  were
insta l led 15 years agol  0ur  log- l ine-up is  complete,
and the pr ices are d i f { icu l t  i f  not  downr ight  impossib le
to beat.

Another Texas-Tull CATV tower installed for
Thomas, Oklahoma's new system by Western
C0mmunications Service; 300 foot and loaded

So before
an lennas,

v
C

OU
n e

specify a new CATV tower9l"9lJJ'.'
with Wes|{ logsl
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Flber optlcs. ls there really a new day dawning? ls the sky blue or
golden? ls there gold at the end of the rainbow? When wil l i t all
happen? We try to put the fiber opfic question into the proper
perspective, and into the proper time-lrame, starting on page 16 here
th is  month.
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KYLE D.  MOORE,  Pres ident  o f  CATA,  Inc .

Fiber Prologue
As a trade association, CATA has always been extremely skeptical of

any new "ingredient" which seems to have 'blue-sky' leanings. There
is a time and a place for any new technology, and often the time
comes far after the initial announcement of a 'major technological
breakthrough'. The transistor is good case in point. The transistor was
announced in the 40's (late 40's to be sure, but stil l the 40's). lt was
goingto revolutionize the world of electronics, and sure enough it did.
But it took more than a decade for the transistor to make significant
inroads in the electronics world and the change away from tubes is
stil l far from complete.

Fiber optics reminds us of the transistor. lt is a great concept, and
it will undoubtedly one day revolutionize the way many things are
done. Cable TV may or may not be one of those things affected. In this
issue of CATJ we take two detached views of fiber optics and lay them
before you. 0ur primary look is the studious report of a Canadian with
great credentials; Dr. K.Y. Chang. lt begins on page 16 here. lt says
that fiber optics offers interesting new altematiyes to conventional
cable TV. lt also says that it is not here yet, and when it comes, it
appears that it will come in a totally different format than today's
hunk and feeder solid sheathed cable systems. Our second look at
fiber optics is through the eyes and mouth of lrving Kahn; a man
known to most of the industry as an individual with keen vision and
great capacity to promote his concepts.

The truth in fiber optics remains elusive. In our own investigation
for this special issue, we turned up dozens of conflicting reports and
hundreds of conflicting statements by people actually doing work
with fiber optics. Much of what we learned about the 'technical
problems' is not revealed here, at this time. Dr. Chang says it better
than we could, in his own paper.

Still, inspite of the warnings and signs that fiber optics may be
headed for a long, slow road to realization, we see other signs around
that fiber optics may in fact be helping some of us conduct our
business in a very short period of time. Lee Holmes, owner and
operator of Guam Cable TV (on the island of Guam) is apparently going
to be one of the very first cable operators to add fiber optics to his
system. The Guam situation is unique. Guam lacks broadband
communications capacig and Lee Holmes sees fiber optics as an
important and cost-effective answer to the need for broadband
communications on his island. lt may well be owned and operated
and maintained by a cable television system.. .but the Guam use of
fiber optics will be largely communications-odented, not cable TV
(distribution) oriented. We suspect other system operators, perhaps
closer to the mainland than Guam, will find similar one-way or two
way applications in their communities. They will investigate, as Lee
Holmes has for many years now, the most cost effective way to provide
broadband communications capability between remote points. They
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will probably find fiber optics to be a cost effective answer.
But like Lee Holmes, we doubt they will find fiber optics a cmt

effective answer lo providing cable television. At least not today, and
probably not for many years to come. Not in the conventional 'cable

television' format anyhow.
Poles and Fines

The fiasco of last fall, before last year's 94th Congress, is heading
for a replay. lt was a bad show the first time around, and the
audience on hand to view it at that point should make a conscientous
effort to avoid having a re-run.

It all began when NCTA and NARUC (the National Association of
Regulatory Utility Commissioners) inked a private agreement to take to
Congressman Lionel Van Deerlin; an agreement which NCTA and
NARUC represented as "speaking for the cable television industry"
and "the regulatory bodies which oversee public util ities in the
various states". The agreement did not speak for the lull cable
television industry; and by claiming it did, NCTA stumbled into the
same type of tactical blunder which caused this industry so much
grief last fall.

Congresman Van Deerlin has been widely quoted as saying, privately
and publicly that his paramount c0ncern in the 95th Congress is that
his House Subcommittee on Communications began the massive task
of re-writing the 1934 Communications Act. The same Congressman
has shown understandable reluctance to circumvent this most laudable
project or to weaken it before it begins to breath by enacting piece-
meal legislation that weakens the full re-write concept. With that
basic policy from Van Deerlin, the whole of the Communications
world has shown understanding and a willingness to leave special
pieces of legislation alone.

Now comes the NCTA/NARUC request for a special bill, to empower
the states and/or the federal  government to regulate pole
attachments between cable and the utlity companies. This places Van
Deerlin on the spot. The pole attachment problem is acute in many
areas; there is no arguing that fact. But if he reacts to this request for
special legislation, how might that endanger the willingness of his
Subcommittee to deal with the much larger rewrite? Would not "this

special case" (as meritorious as it may seem) open the flood gates for
other "special cases"?

The March 28th issue of Television Digest carries this news item:
'Pole attachment legislation shouldn't be considered by House
Communications Subcommitee unless forfeiture bill is also
included, ilAB Senior UP Donald Zeifang wmte, Chaiman Uan Deedin.
"Thal would seem to be the only fair and equitable way to handle
these isues after the way forfeiture was killed by cable last
sessiontt t,

The April 4th issue of Teleuision Digest reports on the NAB
convention held in Washington the end of March:

'. , .All FCC Gommisionerc said FGC power to fine GATV systems is
much needed'.

The FCC wants to fine us. The NAB wants the FCC to be able to fine
us. And Congressman Van Deerlin, if he reads his mail, has been told
that lF the Communications Subcommitee deals with "special" pole
legislation, it should also deal with "special cable fines and forfeiture
legislation". Given that sort of situation, and given the reluctance of
the good Congressman to deal with any "special" legislation that
mrght endanger his massive rewrite of the 1934 Communications Act,
we find it very difficult to be supportive of the NCTA/NARUC
agreement. We don't have to and will not oppose it.. .although we do
find serious flaws in the suggested language of the bill submitted to
Congressman Van Deerlin by NCTA and NARUC. We simply hope it
won't see the light of day unles there is a total commitment by all
parties involved that this singular piece of legislation is tust that; a
singular piece of legislation which will not signal the opening of the
flood gates for other special pieces of cable related legislation in the
95th Congress.

Gans are Fine. but.,.

forLong.Term
PayTVSecurity!

Our unique patented* cable trap offers you:

r  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 ing .

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

Buf 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-
nating R-rated audio complaints. And walt unti l you
hear our prices lor dual-channel traps!
For a solution to your Pay-TV security problems, join
the many other satisfied systems operators and call
or write to: Vitek Electronics, Inc., 200 Wood Avenue,
Middlesex, N.J. 08846 | Tel: (201) 469-9400

VITEKELECTRONICS, !
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Oddsare
SOtol
inyourfavor

Whether you're upgrading or expanding your present
system, or planning a new 3O-channel cable system,
you should consider the posit ive features which
Electrol ine's new ELA-14 Ampli f ier offers you.

Bi-directional capabilities to 300 MHz
Compability with 30 or 60 volt systerns
A module that ls easi/Y accesslb/e
Power from either inqut or outPut,
can be power-blocked at outqut
tJniversal 5/8 - 24 entrv fitting
Economical Price

Manufactured in Canada by Electroline and quality designed to

meet the high standards required for a 3O-channel cable system'

Television EquiPment Inc.
8762, Bth Ave-nue, Vi l le St-Michel, Montreal, Que H1Z2W4

or phone col lect (514) 725-2471

Reoresentatives across Canada and the U.S.A'
Offering a l ine of qual i ty equipment for the cable industry'

--:-
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KAY ilIODULAR CATV .l

NEW TO THE MARKET
NEW 9021 DIGITAL CAPTURE/RECEIVER

Captures the 2.5 mi l l isecond Simul-Sweep s ignal  and converts
the detected s imul-sweep analog s ignals to b inary form wi th a
fast ,  t rack ing I  b i t  A/D converter .  This  d ig i t ized in format ion is
stored in a 256 word 8 bit memory. The memory output is fed at a
slow rate to a D/A converter and the resulting analog signal
drives the stylus to produce a hard copy print of the CATV
system's f requency response. Suited for both general
maintenance and for system alignment. ls battery operated and
weighs only 15 lbs. ,  so i t  can be taken to points inaccessib le to a
t rucK .

i
I
I
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Also complete l ine of
attenuators

9040 Spectrum Analyzer
Features a 72 dB dynamic range,
phase lock, 1 kHz resolution, input
calibration and manuaUautomatic
filter control.

9020 Summation
Sweep Receiver
Features a 40 dB post amplifier, 41
dB attenuator, markers, detector,
and tilt control. Also built-in +15
dBmV reference signal.

9030 Cabl-yzer
Measures gain/loss and return loss
of active and passive device. In-
cludes attenuators, electronic
switch, bridge, and detectors.

9059 Sweeper
Now for both bench and system
alignment. This sweeper shows
system f latness when used with
the 9020 or 9021 receivers.
lnstal l  i t  at the head end to check
"down the l ine." Use i t  on the
bench for ampli f ier, equalizer,
and t rap  a l ignment .

{ffi,ffi."d;@di6s'g*".di
I I I I I I T I I I I I I I I T T T \

Send for complete information and catalogs. I
I

KAYElemetrics Gorp. I12 Maple Avenue
Pinebrook, New Jersey 07058 I
(201) 227-2OOO I

I
GOMM.PtEX ETEGTROIIIGS, ITD. I
5215 De La Savane Street I
Montreal 308, Quebec, Canada t
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No one else stocks as complete a variety of CAW lines as Anixter-Pruzan.
And, now we have added Jerrold, The best name with the best equipment in
the business.

We've got five strategically-located distribution centers and more than
10,000 different items from major manufacturers and suppliers.

We've got CATV specialists at each of our distribution centers. That means
you can call toll{ree 800 numbers and get answers about the latest equipment,
prices and technical information. And, you'll be talking to people who under-
stand your needs and can deliver the products you order from stock.

Everything for CAW is at Anixter-Pruzan.

equipment
Jerrbtd makes!

In Washington State,
call (206) 624-6505.

In NewJersey,
call (201) 227-9580F

C)

Atxffil
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JERROLD?

Noone elsemakes
as
of electronics!

te tline

But, complete line is only one reason to buy Jerrold.
Responsibility is another reason. when you buyfrom one source, you

don't get people pointing fingers at each other-and reliable Jerrold components
are designed to play together as a total system,

Or easy upgrading, lf you started with Jerrold, you can add exclusive
features like Adaptive Power to keep your system up to the latest in technology.

And field service from the largest, most experienced and dedicated team
of sales and engineering professionals in the industry.

With the added convenience of Jerrold product availability through
Anixter-Pruzan.

That's the combination that makes Jerrold your best buy.

JERROLD ELEGTRONICS
GEN EF IAL  I  NSTF IUMENT CORPOFTATION

SalesOffices: Horsham, Pa(215) 674-4800, Dedham, Ma(617) 329.4790,

!
D

(o

FOR CUSTOMER SERVICE

From Pennsylvania Onty
800-562-6965

Atlanta, Ga (404) 432-3102, N. Kansas city, Mo (816) 474-0450, Redwood city, ca (415) 36b-5200.

1 1
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With 7000 pay subscribers on their Texas systems, "the failure rate in the field of the TOCOM
PAYMATE converters is less than one percent," reports Chuck Jenkins. "When you use converters,
customer abuse is one of the biggest causes of service calls. We check every unit before it goes in the field
for frequency and stability. We use a very rugged shake and drop test for durability. The TOCOM
PAYMATE has survived all of our tests. And, of course, the payoff is that it survives in the field."

Call Jim Smith at TOCOM to discuss getting into pay-cable with flexibility for the future. Chuck Jenkins
says "the price is right, and we'rewell satisfiedwith the PAYMATE."

P.O. Box 47066 . Dallas, Texas 75247 .21414387691 . TWX 910-860 5755



FOR ABOUT $1 ,200.00
YOU CAN HAVE OUR COMPETITOR

COORDINATE YOUR EARTH STATION

OR
FOR THE SAME AMOUNT YOU CAN HAVE "SAFE,'' WHO
IS THE MOST EXPERIENCED IN EARTH STATION COOR-
DINATION, DATING SINCE 1971. "SAFE'' DID THE FIRST
EARTH STATIONS FOR CATV SYSTEMS WHICH ARE NOW
OPERATING INTERFERENCE FREE.

During the last few months there has
been quite a flurry of activity in
satellite earth station applications at
the FCC, proposing to receive
centrally originated programming for
distribution thru CATV systems. lt
now appears that the FCC will be
moving quickly to grant the receive
only l icense and I would l ike to take
this opportunity to introduce you to
SAFE (Spectrum Analysis and Fre-
quency Engineering) and the ser-
vices we provide in this regard.

The professional statf at SAFE, con-
s i s t i ng  o f  seven  (7 )  qua l i f i ed
engineers, has coordinated over 325
satellite earth stations, can help you
the CATV microwave user, by coor-
dinating your satell i te earth station
to ensure interference-free operation
and high level performance.

One of the steps in engineering a
satellite earth station is to ensure
that it can operate in the microwave
env i ronmen t  f r ee  f rom ha rmfu l
e lect r ica l  in ter ference f rom ter-
restrial microwave facil i t ies which
share the same band of frequencies
(3700MH2 - 4200MHz) and (5925MH2
- 6425MHz).

For additional information or
special quotes contact:
Jerry Gilliam at (703) 85-2627

Assuming YOU provided SAFE with
the geodetic coordinates and anten-
na size of desired location, SAFE
would perform the following:

o Technical data summary sheet
show ing  s i t e  l oca t i on ,  i n te r -
ference criteria, antenna size, an-
tenna centerline height, ground
elevat ion,  and other  per t inent
technical parameters as required.

e Great  Ci rc le and Precip i ta t ion
Scatter distance contour maos.

o Site Location map
o Summary of marginal Great Circle

and Precioitation Scatter inter-
ference cases

o Pr ior  Frequency Coordinat ion
S u p p l e m e n t a l  S h o w i n g  P a r t
25.203(c).

RFI MEASUREMENTS

SAFE has the capabilities to perform
RFI site surveys in the 4GHz and
6GHz band, as required.

SAFE has provided RFI surveys for
more than 500 proposed and operat-
ing station sites. These operating
sites are providing quality com-
munications under all types of en-
vironmental conditions. This suc-
cess is due, in part, to the careful
studies by the SAFE technical staff.

SAFE's specially designed and fabri-
cated test antenna mounting system,
which is the only one of its kind,
gives SAFE a far advanced test set
to perform RFI site surveys.

SAFE ls located in Arlington, Virginia
Convenient to your FCC counsel

SAFE
Crystal Square 4, 11th Floor
1745 Jefferson Davis Hwy.
Arl i n gton, V i ginia 22202
(703\ ffi5-2622

T

=
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SAFE speclalizes in earlh station coordination

y'! Rockwett International
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Tcst is proud to announcc immcdiatedcliucry
onallstandard production items. -rlEED-

The TEST Scramble Guard Pay-TV System. A
positive system that can be amortized in the instal-
lation fee. The system is tamper proof and impreg-
nable to al l  but the most technological ly sophist i-
cated intrusion.

The DC TV Decoder is TEST's success story. In
on ly 1 2 months, with over 400 systems sold , it has
caotured over one third of the PAY-TV market.
Easy instal lat ion by the salesmen, competit ive
price and high quali ty are the reasons why'

f f i r

t - - . - -

The ECC TV Encoder/Generator is an integral

oart of the Scramble Guard System. Designed for

CATV. MDS, STV and MATV, the unit is available
for any VHF channel.

For addit ional information, contact:

TEST, IncorPorated
16130 Stagg St.
Van Nuys, CA 91406
(21 3) 989-4535

SEE US AT THE NCTA SHOW, BOOTH #211

r c T i "
I tt' ot"-*
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Model ECC @ sdflorTi'fiiHGuord
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FOR YOUR

WE

GaAs FET

TVRO TERMINAL

OFFER

AMPLIF IERS

t:

For satel l i te communicat ions or other LNA appl icat ions,  Scient i f ic
communicat ions is your s ingle source for both t ransistor and
parametric amplif iers. standard models in common bands from L to
X-band insure a cost effective unit to satisfy your system requirement.
Typical leatures include EMI shielding, weatherproof packaging and
excellent gain stabil ity. A variety of gain and noise figure versions are
offered in most models; other available options include choice of RF
connections, integral power supply and built- in failure monitors.

Scientif ic Communications, lnc.
3425 Kingsley e Garland, Texas 75041
214o  271-3685  o  Twx  910-860-  5172
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M O D E L  N O . F R E O U E N C Y  R A N G E N O I S E  F I G U R E G A I N

scF-395-505
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3.7-4.2 GHz
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Now OrWhen?
FIBEROPTICS FOR

ANALOG BROADBAI,ID
COMMUNICATIONS

INTRODUCTION
Since the widespread implementat ion of

coaxial-cable based CATV systems in the late
1960's, there has been a great deal of interest
and enthusiasm in ut i l iz ing such systems to
prov ide a wide range of  broadband communi '
cations services. However, after almost a decade
o f  i n tens i ve  deve lopmen t  and  t r i a l s ,  t he
material ization of most of the proposed services,
par t icu lar ly  those of  b id i rect ional  in teract ive
types, is st i l l  far away. Although reasons for this
slow material ization are varied, one thing seems
to be certain: coaxial-cable based distr ibution
systems are not as conducive to providing the
pioposed wide-range of services as believed
originally. This is due in part to economic factors
and in  good par t  to  the technica l  l imi ta t ions
associated with the use of coaxial cable. Optical
f iber technology has been the object of intensive
research and development efforts around the
world during recent years and is now on the
verge of f inding applications in various areas of
te lecommunicat ions.

Although much of the emphasis in the R & D of
optical f iber communications to date has been
on d ig i ta l  t ransmiss ion,  there has a lso been
some in terest  in  the potent ia l  use of  opt ica l
f ibers for analog broadband communicationsl 's '
ln this paper, we shall  discuss the current state'
of-the-art of f iber optic technology, in part icular
as it relates to CATV and other analog broadband
commun ica t i ons .  A l so ,  su i t ab le  ne twork
con f i gu ra t i on  concep ts  and  sys tem des ign
methods wi l l  be examined.
BASIC ELEMENTS OF FIBER OPTIC
TRANSMISSION SYSTEMS

The basic  e lements requi red in  f iber  opt ic
transmission systems are shown in Figure 1. The
input  s ignal  a t  the t ransmi t ter ,  which may be
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baseband  v ideo  o r  f requency 'd i v i s i on  mu l t i '
p l exed  (FDM)  RF ,  l i ke  the  s igna l  f rom the
comb ine r  a t  t he  CATV headend ,  i s  used  to
modulate the in tens i ty  of  the l ight  generated
from a l ight  emi t t ing d iode (LED) or  laser  source.
The modulated l ight  f rom the LED or  laser  is  then
coupled in to the f iber  for  t ransmiss ion.  At  the
receiver  end,  a  sensi t ive l ight  detector  (photo
detector)  is  employed to recover  the or ig ina l
signal from the received l ight waves.

As in the case of analog coaxial cable systems
fo r  CATV,  boos t i ng  o f  t he  s igna l  w i th  i n te r -
mediate repeaters for l inks exceeding a certain
leng th  w i l l  be  requ i red  fo r  an  op t i ca l  f i be r
system. An opt ica l  repeater  for  analog v ideo
s igna ls  i s  bas i ca l l y  s im i l a r  t o  t hose  used  i n
coaxialcable CATV systems, with the addit ion of
a photodetector at the input and a laser or LED at
the output .

Although not shown in Figure 1, i t  should be
no ted  tha t  ce r ta in  e lemen ts ,  such  as  f i be r
sp l i ces  and  connec to rs  and ,  i n  some cases ,
directional couplers, also form an important part
of an optical f iber system. In what fol lows, the
basic  e lements of  f iber  opt ic  systems wi l l  be
br ie f ly  descr ibed and the i r  s ta te 'o f ' the 'ar t
d iscussed.

THE OPTICAL FIBER
The most  common form of  opt ica l  f iber  is

composed of a central core of high'purity glass
surrounded by a coaxial cladding of glass which
has a sl ightly lower index of refraction. The l ight
waves are propagated along the core by total in'
ternal reflection at the core'cladding boundary
when the refractive index of the core is uniform
(step- index) ,  or  by per iod ic  d iverg ing and se l f '
focus ing when i t  is  graded (graded' index) .
Depending upon the re la t ive d iameters of  the
core and cladding, f ibers are usually categorized
into two types:  mul t imode and s ing le mode.  A
fu r the r  d i s t i nc t i on  i s  made  be tween  g raded '
index and step-index mult imode. A single'mode
fiber has a very small core diameter (usually 3-5
microms) and wi l l  on ly  ef f ic ient ly  propagate
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Transmit ter Repeate r

Figure 1 A Simpl i f  ied Fiber  Opt ic  L ink

coherent  l ight  f rom a laser .  A mul t imode f  iber ,  on
the other  hand,  has a much larger  core d iameter
( typ ica l ly  50-100 microms) and may work wi th
coherent  laser  sources or  incoherent  sources
such as LEDs.  In  a l l  cases,  the outs ide d iameter
of  the c ladding normal ly  l ies between 100 and
150 microms. (For readers not yet converted to
metr ic ,  25.4 microms is  equal  to  one thousandth
of  an inch) .

A mult imode l iber has a smaller useful band-
width than a s ing le-mode f iber ,  because of  the
dispers ion of  energy due to  d i f ferent  t ravel l ing
ve loc i t i es  assoc ia ted  w i th  d i f f e ren t  modes
among  wh ich  the  l i gh t  ene rgy  i s  d i s t r i bu ted .
However, because of i ts larger core diameter, a
mul t imode f iber  is  eas ier  to  handle,  eas ier  to
couple the l ight  f rom a source,  and easier  to
spl ice and in terconnect .  Therefore.  mul t imode
f  ibers are most  l ike ly  to  see ear ly  appl icat ions in
the communicat ions f  ie ld .

O f  t he  two  t ypes  o f  mu l t imode  f i be rs ,  t he
graded- index of fers  an advantage of  substan-
t ia l ly  lower  modal  d ispers ion (and hence greater
bandwidth) ,  and is  therefore considered as a
p r ime  cand ida te  fo r  t e lecommun ica t i ons  ap -
p l icat ions.

The most important parameter for an optical
f  iber  is ,  o f  course,  the at tenuat ion.  l t  is  a  resul t  o f
such th ings as impur i t ies,  re f ract ive index f luc-
tua t i ons ,  compos i t i on  i nhomogene i t i es ,  and
phys i ca l  imper fec t i ons  ex i s t i ng  i n  t he  g lass
guide.  Due to the rapid advancement  in  g lass
pu r i f  i ca t i on  techn iques  and  f i be r  f ab r i ca t i on
processes, f iber attenuation has been steadily
decreasing in recent years. From a few hundred
dB/km prior to 1970, f iber losses of less than 0.5
dB/km have recent ly  been achieved in  the
laboratory.6.  Current ly ,  f ibers of  6  dB/km, both
step- index and graded- index,  are commerc ia l ly
available.

For f ield applications, optical f ibers must be
appropriately coated for protection, grouped into
sui tab le numbers and sheathed in  a cable form.
To increase the durabil i ty of the cable, strength
members are of ten incorporated in  the cable,
e i ther  at  the center  or  in  the cable sheath.  F iber
cabl ing is  present ly  in  a very act ive s tate of
development .  Var ious smal l  s ize f iber  cables,
ranging from 1 to 12 f ibers per cable, are now
available from several manufacturers, although
most of these are developmental or prototype
designs. At the other extreme, Bell  Labs have
exper imenta l ly  fabr icated,  insta l led and tested
cables incorporating 144 f ibers.

It  is notable that f iber cables of approximately
5 dB/km loss have been reported recently in a
number of  exper imenta l  insta l la t ions.
OPTICAL FIBER CABLE AND COAXIAL CABLE

In comparison with coaxial cable, the most
signif icant advantage for optical f  iber cable is i ts
low at tenuat ion.  Based on recent  laboratory
ach ievemen ts ,  t he  resu l t s  o f  expe r imen ta l  i n -
s ta l la t ions and the per formance level  o f  com-
merc ia l l y  ava i l ab le  p roduc ts  as  men t ioned
above, i t  is not unreasonable to expect that f iber
cables of  2  to  5 dB/km wi l l  become avai lab le
within 5 years. Over the range of frequencies of
practical interest for CATV, the attenuation of
f iber cables is lower than that of low-cost coaxial
cables presently used for CATV systems; as can
be seen in  F igure 2.  Wi th such low at tenuat ions,
repeater amplif iers can be spaced much further
apar t ,  which wi l l  resul t  in  cost  sav ings,  reduced
maintenance ef for ts  and increased system
rel iab i l i ty .
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I t  is interesting to note that f iber attenuation is
v i r tua l ly  independent  of  f requency (up to  a cer-
ta in  d i spe rs ion -de r i ved  cu t -o f f  po in t ) ,  and
relatively insensit ive to temperature variat ions.
Therefore,  complex equal izat ion c i rcu i t ry  for  t i l t
control and temperature compensation wil l  no
longer  be  necessa ry ,  wh ich  wou ld  render  the
design and operat ion of  repeater  ampl i f  iers  s im-
pler .

Further, since optical f ibers are non-inductive
and  non -conduc t i ve ,  e lec t ro -magne t i c  i n te r -
ferences,  RF leakages,  and l ightn ing induct ions
wi l l  cease to  be a problem. In  addi t ion being l ight
in  weight  and smal l  in  s ize,  f iber  cables should
prove to be more convenient for storage, trans-
portation and i nstal lat ion.
LIGHT SOURCES

Two types of  l igh l  sources appear  to  be
suitable for analog broadband f iber optic trans-
miss ions:  h igh-radiance LEDs and cont inuous-
wave (CW) semiconductor injection lasers, both
of  a  Gal l ium Arsenide (GaAs)  d iode st ructure.
These  dev i ces  a re  compa t ib le  w i th  f i be rs  i n
terms of  s ize and wavelength.  Parameters of
greatest interest, in the context of analog broad-
band appl icat ions,  are power output ,  l inear i ty ,
l i fe  t ime,  and bandwidth.

LEDs capable of  launching more than 0.4 mW
of power in to a mul t imode f  iber ,  and laser  d iodes
with power output in excess of 10 mW are now
commerc ia l l y  ava i l ab le .  Such  power  ou tpu t
levels  may be adequate for  most  appl icat ions.
Because  o f  t he  i nhe ren t  non l i nea r  na tu re
assoc ia ted  w i th  these  d iode  s t ruc tu res ,
however, low-l inearity of the l ight sources has
been a major obstacle for the transmission of
mul t ip le  TV channels  in  the same fashion as in
present  CATV systems.  Recent ly ,  second and
th i rd  ha rmon ics  o f  -40  dB  and  -60  dB ,
respect ive ly ,  for  a  h igh-radiance LED z-e have
been reported. In comparison with state-of-the-
art analog broadband amplif iers having second
and third harmonics better than of -80 dB and
-120 dB,  respect ive ly ,  present  LED l inear i ty
performance is far from satisfactory. Uti l ization
of l inearization techniques such as feedforward
and predistort ion to improve these f igures are
cu r ren t l y  under  ac t i ve  i nves t i ga t i ons ,  w i th
improvements on the order of 20 dB for both 2nd
and 3rd harmonics predic ted.  l t  is  considered
p robab le  tha t  t he  l i nea r i t y  o f  l ase r  sou rces
would be similar to that of LEDs. However, there
is l i t t le experimental data available to substan-
t ia te th is .

The l i fe{ime of LEDs has been projected to be
107 hours (more than 1000 years), which should
not pose any problem for f ield applications. For
CW injection lasers, extrapolated l i fe t imes of
105 hours (approx. 12 years)have been reported.lo
PHOTODETECTORS

Both PIN and avalanche photodetectors are
being considered for optical f iber systems. They
mee t  genera l  requ i remen ts  o f  compac tness ,

ruggedness ,  s imp l i c i t y  and ,  i n  pa r t i cu la r ,  o l
hav ing h igh quantum ef f ic iency at  the operat ing
wavelength of  the system (normal ly  0.8 -  0 .9
microms). Avalanche photodiodes are more sen-
sit ive because they provide an internal avalanche
gain of up to 200. However, they also introduce
signal-related excess noise result ing from this
avalanche processes.  For  appl icat ions where
high s ignal - to-noise rat ios are requi red,  as in  the
case of  analog v ideo t ransmiss ions,  th is  excess
noise tends to cancel the advantages derived
f rom the  ava lanche  ga in .  A l so ,  ava lanche
photodiodes require bias-voltages substantial ly
h igher  than PIN d iodes ( in  excess of  130 vo l ts)
and therefore would be less convenient for use
in  the  f  i e l d .

Being wel l  developed,  the photodetector  is
considered to  be the s t rongest  l ink in  a f  iber  op-
t ic  system. Because of  the re la t ive low-power
opera t i on ,  l i nea r i t y  and  l i f e t ime  a re  more
adequa te  fo r  mos t  app l i ca t i ons .  Many
photodetectors su i tab le for  use in  f iber  opt ic
systems are commercial ly avai lable.
SPLICES AND CONNECTORS

Both permanent  f iber- to- f iber  sp l ices and
de tachab le  f i be r - to - f i be r  connec to rs  a re
necessary to  jo in  the cables dur ing insta l la t ion,
to  connect  f ibers to  terminal  equipment  and to
provide f lexibi l i ty for repair and rearrangement.
Var ious techniques are current ly  under  act ive in-
vest igat ion,  inc lud ing inser t ing f  ibers in  a s leeve
(o r  t ube ) ,  a l i gn ing  f  i be rs  w i th  a  Vee  g roove ,
fus ion by f lame or  e lect r ic  arc .  Spl ic ing or  con-
nec t i ng  l osses  as  l ow  as  0 .1  dB  have  been
achieved in  the laboratory wi th  a lmost  a l l  o f
these techniques,  a l though 0.5 dB per  connec-
t ion is  considered as being more real is t ic  for
f  ie ld  implementat ions in  the near  fu ture (wi th in  5
years). At present, most splices and connectors
sui tab le for  use in  the f ie ld  are s t i l l  in  the
prototype or developmental stages. However,
considerable progress has been made in  th is
area in recent years and some components are
commercial ly avai lable.
Directional couplers

For  cer ta in  network conf igurat ions,  as the
tree-structured network commonly practiced in
present CATV systems, the directional coupler is
an essential component. Many types of f  iber op-
t ic  d i rect ional  couplers,  employ ing v i r tua l ly  a l l
aspects  of  opt ics,  have been proposed or  in-
vestigated. One simple technique that appears
to be very promising uses two f ibers placed side
by s ide. t t  In  genera l ,  however ,  d i rect ional
couplers are st i l l  in early stages of laboratory
development.

BROADBAN D NETWORKS SUITABLE
FOR FIBER OPTICS

Currently, coaxial-cable based analog broad-
band systems such as those providing CATV and
PAY-TV are implemented with the tree-structure
con f i gu ra t i on .  A l l  t he  s igna ls  a re  f requency
div is ion mul t ip lexed (FDM) and t ransmi t ted onto1 8



the t runks and branches of  the network and a l l
s i gna ls  a re  ava i l ab le  to  a l l  subsc r ibe rs .  W i th
state-of - the-ar t  equipment  and hardware,  such
systems have a usable frequency band of up to
300 MHz,  capable of  prov id ing up to  40 v ideo
channe ls .  However ,  f o r  t he  reasons  wh ich
fo l low,  such a conf igurat ion is  impract ica l  for
f  iber  opt ics.
BANDWIDTH OF FIBER OPTIC SYSTEMS

ln pr inc ip le ,  an opt ica l  t ransmiss ion system
may have a f lat frequency response extending
from dc to optical frequencies (on the order oJ
100 ,000  GHz) .  Even  though  the  d i spe rs ion
p h e n o m e n a  w i l l  l i m i t  t h e  a c t u a l  u s a b l e
bandwidth of a f iber system, a bandwidth of 1
GHz-km* i s  a t ta inab le  under  con t ro l l ed  con -
d i t i o n s .  U n f o r t u n a t e l y ,  t h e  e f f e c t i v e  u t i l i -
z a t i o n  o f  t h i s  b a n d w i d t h ,  p a r t i c u l a r l y  f o r
ana log  t ransmiss ion ,  has  no t  been  w i thou t
technica l  d i f f icu l t ies,  and potent ia l  users would
be  w ise r  t o  th ink  i n  t e rms  o f  100  MHz .km.
Fur ther ,  l ight  sources operat ing in  a cont inuous
mode beoome inef f ic ient  i f  des igned for  h igh
frequency operation.

LIMITATIONS DUE TO DEVICE LINEARITY
As is well  known to CATV systems engineers,

one of  the main concerns associated wi th  the
des ign  o f  a  CATV sys tem,  pa r t i cu la r l y  one
requi r ing the prov is ion of  more than 12 s tandard
NTSC v ideo channels ,  is  the in ter -modulat ion
and  c ross -modu la t i on  i n te r fe rences  resu l t i ng
f rom the nonl inear i ty  o f  the analog broadband
amp l i f  i e r s .  We  have  a l ready  po in ted  ou t  t he
comparatively poor l inearity of l ight sources for
f  iber  opt ic  systems,  and i t  should be obvious to
any systems engineer  that  i f  one at tempted to
imp lemen t  CATV d i s t r i bu t i on  by  s imp ly
replacing coax cable by f iber and replacing ine
CATV amp l i f i e r s  by  su i tab le  amp l i f  i e r s  on to
which one had stuck a photodetector at one end
and a l ight source at the other, one would be in
bad trouble. In fact, with state-of-the-art devices
and a 5 dB/km loss f iber  cable,  i t  is  found that lz
to cover a distance of, say, 20 km while meeting
the NCTA performance requirements, only 3 to 5
channels can be provided per f iber on a FDM
basis .  So much for  the " thousand channels  per
f  i be r "  so  en thus ias t i ca l l y  p red i c ted  i n  ea r l y
repor t ings on f  iber  opt ics!

SWITCH ED, H UB.STRUCTURED
NETWORK CONFIGURATION

The fact that f iber systems cannot operate, at
least in the foreseeable future, in a fashion
ana logous  to  conven t iona l  CATV sys tems ,
though, in no way implies that optical f  ibers are
not a suitable medium for analog broadband

'The notation "X" Hz.km means il one has a bandwidth of X
Hz over 1 km, one has X/2 Hz over 2 km, X/3 Hz over 3 km, etc.
In fact, f ibers do not always follow this rule. In many cases,
the frequency response only falls off as the square root of
length.

systems. What i t  suggests is that the tradit ional
way of  t ransmi t t ing and d is t r ibut ing s ignals  wi th
FDM and t ree-network s t ructures is  not  ap.
propriate, or optimum, for optical f iber based
broadband systems, and the new concepts or
methods should be explored

One s imple and promis ing method to over-
come the problems imposed by the severe
l inear i ty  l imi ta t ion of  l ight  sources ca l ls  for  the
alteration of the tradit ional concept of network
conf igurat ion;  i .e .  f rom a t ree-shaped st ructure
to a hub-(or star-) shaped structure with switch,
ing faci l i t ies at the hub. With a hub-structured
network,  each subscr iber  is  prov ided wi th  a f  iber
f rom the hub.  The f iber  carr ies a l ight  s ignal
m o d u l a t e d  w i t h  t h e  v i d e o  s i g n a t ( s )  o f  t h e
te lev is ion channel (s)  that  the subscr iber  se lects .
f n this case, each f iber would not normally carry
any more than one or  two te lev is ion channels ,
and l inear i ty  would not  become a problem. Ob-
v ious ly ,  wi th  th is  network,  a  return path f rom
each subscr iber  to  the hub for  channel  request
and a v ideo swi tch at  the hub for  channel
ass ignment  would be requi red (see Figure 3) .  The
return path can be e i ther  an ext ra f iber ,  a
s e p a r a t e  c o p p e r  p a i r  s i m i l a r  t o  o r d i n a r y
te lephone wires,  or  the same f iber  used in  a
bid i rect ional  manner .  l f  an ext ra f iber  is  used,  the
return path can readily accommodate the trans-
miss ion of  v ideo and/or  data f rom the subscr iber
to  the  hub ,  and  the  ne twork  can  be  eas i l y
expanded to become fu l ly  b id i rect ional .

A broadband network using a hub structure
wi th swi tch ing is  in  fact  not  new.  Employ ing
balanced copper  pai rs ,  Redi f fus ion of  England
has been implement ing i ts  CATV systems wi th
th is  network s t ructure.  In  Nor th Amer ica,  s imi lar
sys tems  have  been  ins ta l l ed  i n  Cape  Cod ,
Massachussetts and Case Western University,
Mich igan.  There has been increasing in terest
recent ly  in  the use of  the hub conf  igurat ion as a
means to al leviate the noise gathering problems
in b id i rect ional  systems,  a l though most  of  the
p roposed  ne tworks  s t i l l  ope ra te  i n  a  mu l t i -
chan nel  non-swi tched mode.

With a switch hub-structured broadband net-
work us ing opt ica l  f iber  cables,  the number of
v ideo  channe ls  ava i l ab le  to  a  subsc r ibe r  i s
l i m i t e d  v i r t u a l l y  o n l y  b y  w h a t  t h e  s y s t e m
operator can offer. Also, since it  offers a very
high degree of privacy, due to the fact that each
subscr iber 's  l ine is  dedicated and that  the f iber
is very diff icult to tap, the network can be readily
adapted to accomodate PAY-TV and other ser-
vices requir ing restr icted access. Further, the
re l iab i l i ty  could be s ign i f icant ly  h igher ,  s ince
there may not be the need for repeater stations in
host i le  f ie ld  env i ronments,  except  for  a  few
remote subscr ibers.  Noise gather ing,  o f  course,
wi l l  cease to  be a problem even i f  a l l  subscr ibers
are equipped with the "up-stream" video and/or
data option.

From the technologica l  v iewpoint ,  a l l  the
elements requi red for  a  swi tch,  hub-st ructured
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Figure 3 A Switched Hub-Structured Broadband Network
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f  iber oot ic broadband network are at,  or c lose to,
a mature stage of development.  l f  the implemen-
tat ion of an analog broadband network is being
cons idered fo r  the  near  f  u tu re ,  a  ser ious  sys tems
eng ineer ing  and economic  s tudy  o f  such an  op-
t i ca l  f iber  based ne twork  conf igura t ion  is  cer '
ta in ly  wor thwh i le .
WAVELENGTH DIVISION MULTIPLEXED
TREE CONFIGURATION

T h e  s w i t c h e d  h u b  n e t w o r k  c o n f i g u r a t i o n
discussed above overcomes the problems im-
posed by  op to-e lec t ron ic  dev ice  non- l inear i ty .
However ,  the  sys tem s t i l l  does  no t  fu l l y  u t i l i ze
t h e  b a n d w i d t h  c a p a b i l i t y  o f  t h e  f i b e r .  O n e
techn ique to  take  advantage o f  the  w ide  ban-
dwid th  capab i l i t y  o f  the  f iber ,  wh i le  a t  the  same
t ime avo id ing  the  l inear i ty  l im i ta t ions  o f  the
d e v i c e s ,  i s  t h e  u s e  o f  w a v e l e n g t h  d i v i s i o n
mul t ip lex ing  (WDM). .  Wi th  WDM,  one cou ld  im-
p lement  the  ne twork  in  much the  same way as
present coaxial  cable CATV systems; i .e.  t ree
s t ruc tured ,  as  shown in  F igure  4 '  Note  tha t  in
this case, at the headend, N lasers of narrow
spect ra l  w id th ,  each hav ing  i t s  in tens i ty  peak  a t  a
d i f fe ren t  wave length ,  a re  ind iv idua l l y  in tens i ty
modu la ted  by  N v ideo channe ls .  The N l igh t
beams are  comined op t ica l l y  and launched in to
the  " t runk"  f  iber .  Through t runk ,  feeder  and drop
f  iber  cab les ,  the  s igna ls  a re  then d is t r ibu ted  in

*Since wavelength and frequency are, obviously,
related, some workers obiect to the term WDM
ins tead  o f  FDM.  However ,  we  make  the
dist inction that, semantical ly, one talks of the
wave leng th  o f  l i gh t  more  o f ten  than  i t s
frequency, and of the lrequency of an electrical
signal more often than its wavelength. Thus, we
elect to use WDM to mean mult iplexing of
seve ra l  l i gh t  sou rces  o f  d i f f e ren t  op t i ca l
wavelength, and FDM to mean mult iplexing ol
seve ra l  e lec t r i ca l  s i gna ls  o f  d i f  f  e ren t
f requencies.

the same way as present-day coaxia l  cable
systems.  At  the subscr iber  end,  the s ignals  are
opt ica l ly  sp l i t ,  f i l tered and detected.  One of  the
N video channels delivered to the subscriber can
then be se lected at  the input  to  the te lev is ion
set.

Note that at each amplif  ier station, the signals
must also be spli t ,  f i l tered, detected, then in'
d i v idua l l y  amp l i f i ed ,  modu la ted ,  and  l i na l l y
combineti for transmission onto the next cable
section.

With lasers of narrow spectral widths (half
power width of, say, less than 2 nm), j t  should be
ilossible to transmit more than 30 television
channels  through a s ing le f iber .  The quant i ty  o f
f  iber  requi red to  serve a g iven area would be less
than that  wi th  the swi tched hub network and
would therefore be attractive when the f iber
pr ice is  a t  a  re la t ive ly  h igh level '  Unfor tunate ly ,
many of the optical and electro-optical compo'
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nents requi red for  a  WDM network,  inc lud ing
laser sources of different wavelengths but with
f ine spectra l  resolut ion,  opt ica l  combiner  and
spli t ter, directional coupler, etc. are st i l l  in early
laboratory development  s tages.  Fur ther ,  th is
system suf fers  in  serv ice and operat ional
l imi ta t ions current ly  exper ienced by the t ree-
structed CATV networks, notable the diff iculty in
evolv ing the network towards a f  u l ly
b id i rect ional  one.

For the WDM and hub-type systems, i t  would
be advantageous to transmit video signals at
baseband. The development of commeicial TV
sets wi th  baseband inputs for  such systems of
the future is deemed to be highly desirabte. t f
such sets are not available, an up-converter (or
modulator)would be required at the subscriber's
in ter face uni t .

There are other approaches to the provision of
broadband communicat ions wi th  opt ica l  f ibers.
These include for example, non-switched space-
d i v i s ion  mu l t i p lex ing ,  hyb r id  f requency / -
space d iv is ion mul t ip lex ing (s imi lar  to  Ameco's
Discade system), and hybrid FDM/WDM. Studies
are being carried out now to evaluate the relative
mer i t s  o f  a l l  t hese  compe t ing  sys tem
approaches  f rom techn ica l ,  ope ra t i ona l  and
economic standpoints. Whatever the outcome, i t
is certain that the optimum fiber.based CATV
sysstem will not simply be a present.day coaxial
cable system, with the coaxial cable replaced by
opticalf iber.
DESIGN OF AN ANALOG FIBER OPTIC LINE

The basic design of an analog f iber optic l ine
is no different from that of an analog coaxial
cable l ine.  For  economic and re l iab i l i ty  reasons,
it  is necessary that the repeaters be spaced as
far  apar t  as poss ib le ,  whi le  meet ing,  in  ihe mean
time, the requirements on system performance,
overal l  length to be covered, channel capacity,
etc. In maximizing the repeater spacing for f iber
optic systems, one proceeds as with coaxial
cable systems. First, the signal level output from
the repeater ( l ight source) is set to the maximum
level where non.l inearity induced distort ions
(pr i  nc i  pa l  ly  i  n termodu la t ion,  cross-modu la t ion.
d i f ferent ia l  ga in and d i f ferent ia t  phase)  are s t i t i
w i th in  the per formance speci f icat ions a l located
to that repeater. Second, the signal level input to
the next repeater (photodetector) is al lowed to
be attenuated to the minimum level where the
s ig.nal - to-noise rat io  is  s t i l l  w i th in  the s ignal - to-
noise requi rement  a l located for  that  repeater .
The al location of performance requirements to
each repeater  is  such that  the f  ur thest
subsc r ibe r  rece i ves  a  s igna l  whose  qua l i t y
meets the standard specif ied for the Qystem.

SIGNAL.TO.NOISE RATIO
The noise of a f iber-optic l ine is generated

pr inc ipa l ly  by the photodetectors and ampl i f iers
of i ts intermediate repeaters and receiver. In
convert ing optical power to electr ical current,
one has,  in  addi t ion to  the thermal  no ise fami l iar
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to al l  CATV engineers, new sources of noise
u n i q u e  t o  o p t i c a l  c o m m u n i c a t i o n s '  P h o t o -
d e t e c t o r s  c o n t r i b u t e  s i g n a l - r e l a t e d  n o i s e
(referred to as quantum noise) and dark-current
quantum no ise .  The s igna l  re la ted  na lu re  o f  the
former  in t roduces  new mathemat ica l  p rob lems
in  op t im iz ing  de tec tor  des ign  wh ich  have been
stud ied  in  manY labora tor ies .

In  a  s imp l i f ied  genera l  fo rm,  the  s igna l - to '
noise rat io (SNR) can be expressed as fol lows:

S N R :  P 1
N(Nt  +  N6 *  Fq  P3v)

where  N is  the  number  o f  repeaters  cascaded,  N1
a n d  N 6  a r e  t h e r m a l  a n d  d a r k - c u r r e n t  n o i s e
powerJrespec t ive ly ,  Fq  is  the  "quantu .m no ise"
fac to r  equa l  to  the  ra t io  o f  quantum no lse  power

to  average s igna l  power  P6v ,  and P1 is  the
rece ived s igna i  power .  Due to  the  l im i ted  space,
the  prec ise  re la t ionsh ips  o f  these fac to rs  to

system parameters wi l l  not be elaborated on
h-ere .  In ie res ted  readers  a re  re fe r red  to ,  fo r
example ,  re fe rence 13 .  As  a lways  in  the  CATV
wor ld ,  care  is  needed in  match ing  the  de f in i t ion
o f  SNR in  the  l i te ra tu re  to  the  de f in i t ion  needed
for  des ign ing  a  sPec i f  i c  sys tem.
NON-LIN EAR DISTORTIONS

Given the  none l inear  charac ter is t i cs  o f  the
l igh t  source  (normal ly  g iven  by  spec i fy ing  the
second and th i rd  harmon ics  a t  a  cer ta in  power

leve l  o f  the  f  undamenta l ) ,  one can de termine the
in te rmodu la t ion  and c rossmodu la t ion  fo r  mu l t i -
channe l  t ransmiss ion  in  much the  same way as
wi th  coax ia l  cab le  sys tems.  Because o f  the
re la t i ve ly  poor  l inear i ty  o f  the  source  dev ice ,  as
comoared to  convent iona l  ampl i f ie rs ,  however ,
d i f fe ren t ia l  ga in  and d i f fe ren t ia l  phase shou ld
a lso  be  examined.  Th is  i s  par t i cu la r ly  impor tan t
fo r  s ing le  channe l  per  f iber  t ransmiss ion ,  where
in te rmodu la t ion  and c ross-modu la t ion  are  no t  a
prob lem.  l t  i s  these cons idera t ions  wh ich  de f  ine
i n e  m a x i m u m  P o w e r ,  P t ,  w h i c h  c a n  b e
t r a n s m i t t e d  b y  t h e  l i g h t  s o u r c e  w h i l e  s t i l l
m e e t i n g  t h e  r e q u i r e m e n t s  f o r  s i g n a l  q u a l i t y

a l loca ted  to  tha t  l igh t  source .

REPEATER SPACING
The repeater  spac ing  (S)  in  k i lometers  i s

s imp ly  re ia ted  to  ihe  t ransmi t ted  op t ica l  s igna l
powei  (P1)  dBm,  rece ived op t ica l  s igna l  power

ip r )  Oem,  and f iber  a t tenuat ion  (L  dB/Km)  as
fo l lows:

S : P t - P r
(L + Ls)

where  Ls  (dB/km)  is  inc luded to  account  fo r  ex t ra
cab le  losses  due to  sp l i ces .  By  de termin ing  the
a l lowab le  max imum t ransmi t ted  and min imum
received powers as described above, one can
then read i l y  de termine the  max imum repeater
spac ing .  Us ing  th is  method,  we have de termined
t h e  s p l c i n g  f o r  f i b e r  o p t i c  l i n k s  o f  v a r i o u s

system parameters. With state-of-the-art LEDs,
p iu pnoioOiodes and graded index f  ibers of  less
than 5 dB/km, for  example,  i t  is  found that
repeater spacing of greater than 7 km for single'
channeltr insmGsion can be readily achieved'

OTHER CONSIDERATIONS
T h e  n o n . c o n d u c t i v e  a n d  n o n - i n d u c t i v e

cha rac te r i s t i cs  o f  op t i ca l  f  i be rs  o f fe r  ve ry
s ign i f icant  advantages as ment ioned ear l ier '
Unfor tunate ly ,  th is  very proper ty  a lso poses
some p rob l6ms .  Remote  power ing  o f  f i e l d
repeaters through the same t ransmiss ion l ine as
tnit wnicn carries the signal wil l  no longer be
possib le  wi th  opt ica l  f ibers.  However ,  s ince the
iepeater  spacing wi l l  be substant ia l ly  longer ,
there wi l l  not  be- the need for  a  large number of
f ie ld  repeaters.  In  fact ,  wi th  a swi tched hub
con f  i gd ra t i on ,  i n  u rban  o r  subu rban  env i ron '
ment i f ie ld  repeaters may not  be requi red at  a l l ,
except at the hub.

Fo r  s i t ua t i ons  where  f i e ld  repea te rs  a re
requi red,  they can be powered wi ih  the use of  :  a)
local  smal l  power s tat ions,  which may der ive
thei r  power f rom hydro l ines in  the v ic in i ty  or ,  in
a  w o r l d  i n c r e a s i n g l y  c o n s c i o u s  o f  e n e r g y
shor tage,  charge bat ter ies f rom solar  or  wind
power, b) composite optical f iber/copper pair
cable wi th  the copper  pai r  carry ing the power
and poss ib le  doubl ing as the "s t rength"  member
discussed ear l ier ,  and c)  a  separate power-
carry ing copper-pai r  cable.  The approach which
wi l l -be most  at t ract ive would depend on the
re lat ive economics in  par t icu lar  s i tuat ions.

In addit ion to remote powering, another area
of  major  concern in  consider ing the implemen-
tat ion of  a  f  iber  opt ic  system is  fau l t  locat ion,  o f
both the repeaters and the cable. Fault location
of  opt ica l  repeaters should not  be more d i f f icu l t
than fau l t  locat ion of  ampl i f iers  of  coaxia l  cable
sys tems .  S im i l a r  t echn iques  to  s ta tus
mon i to r i ng  can  a l so  be  used  i n  op t i ca l  f  i be r
systems.  For  the detect ion of  cable fau l ts ,  the
t i ad i t i ona l  me thod  o f  sec t i ona l i za t i on  and
iso la t i on  s t i l l  app l i es .  P ressu r i za t i on  i s  a
possib i l i ty  for  detect ing cable breaks and i ts
ieas ib i l i ty - is  under  invest igat ion by many f iber
cable manufacturers.  To p in-point  the prec ise
loca t i on  o f  t he  fau l t ,  t he  t ime-doma in
ref lectometry  technique,  can a lso be used for
optical f iber systems. Test equipment employing
tn is  technique,  however ,  has yet  to  be
developed.

CONCLUDING THOUGHTS
We have discussed in this art icle the state'of '

the.ar t  o f  f iber  opt ic  technology,  par t icu lar ly  in
re la t i on  to  b roadband  commun ica t i ons .  The
advantages and l imi ta t ions re la t ive to  coaxia l
cable b-ased broadband systems have been
e x a m i n e d  a n d  s u i t a b l e  a p p r o a c h e s  t o  t h e
implementat ion of  a  broadband network wi th
opi ica l  f ibers are suggested.  Genera l  ru les for
designing a f  iber  opt ic  system have been noted '

In-summary, with an appropriate network con-



f igurat ion the opt ica l  f iber  is  considered as an
a t t rac t i ve  med ium fo r  p rov id ing  b roadband
communicat ions serv ices.  A l though design and
developmental efforts on certain devices, hard-
ware and equipment are st i l l  required to obtain
an  economica l  and  re l i ab le  ope ra t i ona l  f  i be r
optic broadband system, there does not appear
to be any technical barrier hindering its eventual
f  u l  l - f  ledged development .

Init ial application of optical f ibers to CATV is
l ikely to be in transportation trunks. Such an
appl icat ion has recent ly  been successfu l ly  f ie ld
tested by TelePrompter ,  N.Y.  and Redi f fus ion,
England.  Current ly ,  wi th  a much broader  scope,
Japan is  conduct ing the t r ia l  o f  a  fu l ly  in tegrated
opt ica l  f iber  broadband system in an ent i re  new
development covering an area of about 2 square
km. Many other f ield tr ials have been success-
f  u l ly  conducted by var ious organizat ions around
the world over the past year, and many more with
expanded scope and in  many cases operat ing
under  rea l  operat ing envi ronment  and carry ing
real  customers '  serv ices,  are being p lanned in
the coming years.  Judging f rom the rapid speed
a t  w h i c h  t h e  t e c h n o l o g y  i s  a d v a n c i n g ,  i t  i s
therefore reasonable to expect that we shall  have
commerc ia l  f iber  opt ic  broadband d is t r ibut ion
systems,  both ananolg and d ig i ta l ,  in  the near
future* .

'Editor 's Note: See announcement of just such a ,f i rst

syslem'for CATV by Guam Cable TV elsewhere here.
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Better Drop Gable?
WHEN YOU ARE READY. . .

IT'S READY FOR YOU!

During the recent "Second

Annual System Reliabi l i tY Con-
ference" held in Atlanta, joint lY
by the SCTE and IEEE, com-
pla ints  lodged against  cable
and connectors led one or two
of  the oPerator  Panel is ts  to
dec la re  these  i t ems  to  be
CATV's biggest Problems. Par'
t icu lar  a t tent ion was Paid to
the need for an improved sub'
scriber droP cable, both from
qua l i t y  con t ro l  and  f i na l
product rel iabi l i tY.

Developing a modern
CATV/pay droP wire is not a
new o r  nove l  i dea  to  the
manufacturers of CATV cables.
The need for am imProved droP
wire has been d iscussed bY
R&D and Engineering staffs for
some time. With the advent of
Pay-TV and addit ional channel
capacity requirements, a better
drop wire has been under con'
s tan t  cons ide ra t i on  bY  the
manufacturers.

Much of the research and
development  in  develoPing and
producing maximum shie lded,
easy-to-connect, high strength
d rop  cab les  has  been  com '
p le ted .  These  d roP  cab les
cou ld  be  P roduced  fo r  t he
CATV indus t rY  a lmos t  im '
mediately.

I t  t hese  cab les  can  be
p roduced  and  the  marke t
exists, why are these imProved
products not  on the market
today? PerhaPs the best an'
swer is lhe need exists but the
market  does not !  ln  ex '
planation, we have found that
operators are not wil l ing to PaY
the costs for the imProvements
in drop wire.

In 1968, the average cost for
a 150' drop was aPProximatelY
$5.25. Today, the average cost
for  the same length of  droP
wire is approximatelY $4.00. l t
i s  t rue  the  $5 .25  d rop  was
covered by a 96% coPPer braid
instead of  todaYs'  a luminum
braid over aluminum taPe, but
it  must be remembered that the
same 967o copper braid did not
o f  f  e r  t he  i so la t i on  o f  t he
aluminum braid over taPe' The
tape is  rea l lY two a luminum
tapes sandwiched over a f i lm
of polyproPelene or mYlar, of-
fers  100% coverage and a
spec i f i ed  m in imum sh ie ld ing
eff iciency of 80 dB Plus across
the spectrum of frequencies'

Another change which has
occurred during the last few
years is the move from solid
dielectr ic to foam dielectr ic in
d rop  w i res .  ManY eng inee rs

o
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and technicians feel the lowest
loss drop wire wil l  be the best
buy because theY wil l  have ad-
ded signal at the set. Since the
average droP length is 150', the
signal strength is imProved b_Y
le is  than 1.5 dB at  channel  13,
by going from solid to foam.
Th is  m igh t  be  cons ide red  a
worthwhile imProvement unti l
the difference in strength and
d ie lec t r i c  res i s tance  to
moisture is  considered.  Sol id
d ie lect r ic  droP wire wi l l  ho ld uP
considerablY better than foam
due to i ts densitY of material.  l t
has  much  less  tendencY to
st retch dur ing hanging f rom
the pole to the house and it  has
the tendencY to res is t  s t re t '
ch ing dur ing the hot  summer
months better than the foam
drop. Solid PolYethelene is also
more  res i s t i ve  to  mo is tu re
penetrat ion at  the junct ions
than is foam. Most cable suP'
pl iers sel l  sol id and foam at the
same pr ice.  The at tenuat ion
savings is a Poor trade'off for
the loss of mechanical ProPer'
t ies in  th is  case.

Dur ing  the  re l i ab i l i tY  con '
fe rence ,  one  MSO eng inee r
remarked at the close of the
sess ion  tha t  he  wou ld  be
wi l l ing to  sacr i f ice some s ignal
strength for an imProvement in
mechanical strength, handling
ease,  re l iab i l i tY and ease in
connec to r  i ns ta l l a t i on .  Th i s
sacrif ice must be made to in'
sure the verY best droP wire for



today 's  market  (a l though the
loss should not be very great.)

However ,  t he  b igges t
sacr i f ice to  be made wi l l  be in
the area of price. Each speaker
w h o  c a l l e d  f o r  a n  i m p r o v e d
drop  cab le  p re faced  the i r
remarks wi th  the requi rement
that the price of the cable not
be great ly  increased.  This  is
i m p o s s i b l e !  T h e  i d e a l  d r o p
w i re  w i l l  no t  be  l ow-cos t  i n
c o m p a r i s o n  t o  t h e  p r i c e s
available to the market today.
A quali ty drop wire for todays'
marke t  and  fu tu re  re l i ab i l i t y
w i l l  s o l v e  p r o b l e m s  i n  t h e
fo l lowing areas:

1.  The droo wi re wi l l  have to
be  s t rong  enough  to  i nsu re
re l iab i l i ty  f rom the tap to  the
house .  l t  mus t  exh ib i t  l ong  l i f e
capabi l i t ies in  ice- loading and
heavy wind areas. Where con-
d i t i o n s  r e q u i r e  m e s s e n g e r s ,
the  eng inee rs  mus t  be  w i l l i ng
to speci fy  messenger  use.

2 .  l t  w i l l  h a v e  t o  i n s u r e
maximum shielding eff iciency
from 0 to 300 MHz, not in a test
l a b ,  u  n d e r  c o n t r o l l e d  c o n -
d i t ions,  but  in  the f ie ld  under
var ious c l imates.  l t  must  res is t
crack ing of  sh ie lds f rom wind
m o v e m e n t s ,  e x p a n s i o n  a n d
contract ions.

3 .  T h e  c a b l e  m u s t  b e
reasonab ly  l ow- loss  and
to lerance wi l l  have to  be met .

4.  Appl icat ion of  connectors
must be almost fool-proof with
reasonab le  e f fo r t  by  the  i n -
s ta l ler .

5 .  T h e  c a b l e  m u s t  b e
f lex ib le  and hopefu l ly  would be
of RG/59 or RG/6 diameters.

6.  Jacket  th ickness must  be
o f  su f f i c i en t  t h i ckness  to  i n -
sure maximum c lamping by the
connector .

CATV drop cables can be
manufactured today to meet al l
o f  t hese  requ i remen ts .  How-
ever, CATV operators must be
prepared to pay for these im-
provements.

A 150'  drop to  a home wi l l
more l ike ly  cost  up to  $10.00,
compared to todays' average
cost of $4.00. Can the CATV in-
dus t r y  a f fo rd  th i s  cos t  i n -
c rease?  We be l i eve  the  i n -
dustry cannot afford not to pay
the cost of an ideal drop cable.

The  $4 .00  d rop  cab le  i s

cos t i ng  the  CATV opera to r
more  than  the  d i f f e rence  i n
many  cases .  One  MSO
engineer  s tated h is  company
had to s taf f  for  incoming in-
spec t i on  o f  d rop  cab les  and
gave  examp les  o f  f au l t s
d iscovered in  drop wi re which
could lead to  problems af ter
the drops were insta l led.  Pr ior
to  the Rel iab i l i ty  Conference,  a
large MSO produced records to
prove that over sixty percent of
the i r  serv ice ca l ls  were d i rect ly
a t t r i bu tab le  to  d rop  w i re
fa i l u re !

Systems are investing in earth
stat ions,  Pay-TV and other
aux i l i a r y  se rv i ce  eve ry  day .
When an operator  is  wi l l ing to
invest  in  the insta l la t ion of  ear-
th  s tat ions and ourchases ex-
pensive convers ion devices for
Pay-TV,  he should remember
tha t  t he  add i t i ona l  t ranspor -
ta t ion of  these auxi l iary  ser-
v ices changes h is  pos i t ion in
relation to customer satisfac-
t ion.  A network s ignal  may ap-
pear on three or four different
c h a n n e l s  o n  t h e  s y s t e m .  l f
there is  in ter ference or  loss of
s i g n a l  o n  o n e  c h a n n e l ,  t h e

customer wi l l  probably  swi tch
to another  channel  and watch
the network program, wi thout
ca l l ing to  compla in.  However ,
Pay-TV is general ly carried on
one channel ,  most  o f ten in  the
low or  mid-bands and i f  there is
interference or degradation on
tha t  pa r t i cu la r  channe l ,  t he
cus tomer  canno t  sw i t ch  and
wa tch  Pay -TV  on  ano the r
c h a n n e l .  M o s t  l i k e l y ,  h e  w i l l
disconnect from both Pay-TV
and the regular CATV service.
The operator  has now lost  a
month ly  income of  around 17
or  18 dol lars  every month f rom
one drop. Even if  the customer
doesn't disconnect, a service
call  wil l  result and service calls
cost the operator much more
than the difference in the price
of  the 150 'drops.

Most operators have already
proven the i r  wi l l ingness to  pay
more for  added serv ices and
improvemen ts  i n  t es t  equ ip -
ment .  I  hope our  next  s tage in
matur ing as an industry  wi l l  be
the recogni t ion and demand for
an ideal  drop to  improve the
"weak  l i nk "  i n  ou r  CATV
systems.

d@7fu" en"rtur,./rz.

This announcement appears as a matter  of  record only
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$950,000
Orford Volley Coblevision, Inc.

Term Loon

The undersigned arranged the placement

of  the above loan

One Newtown Professional  Park
Newtown, Pennsylvania 1 8940

21 5-355-9900

Apri l ,1977
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GAXADIAXS!

NO IMPORT
PROBLEMS OR
DELAYS.

For high quality CATV products backed
by  re l i ab le  se rv i ce ,  o rde r  f  r om .  .  .
C()MM.PLEX ELECTRONICS LTD.

o]sl[!qu]_o!r or:

TELENG [Aquar ius]  o TRIPLE CROWN ,
ELECTRON ICS . KAY ELEM ETRIC '
.  SADELCO O MICROWAVE FILTER
. PHASECOM .  TOMCO O ARVIN
SYSTEMS .  VITEK

For Free Catalogue and lnformatlon
Call Your Comm-Plex Representative in Canada

Montreal Toronlo vancouvel

Te r :  ( 514 )  341 -7440  Te l :  ( 416 )  449 -6263  Te l :  ( 604 )  437 -6122

tetex: cs-82ozes r'trr Or t::;; �al Terex: 04'354878 I

Tel: (902) 423'7740

COMM.PLEH-
l > -

ELECGGGcTFIONIGS LIMITEtr, V

o
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THE PRICE IS RIGHT
Mid State's LM-13 Signal Level Meter brings you the

features of a mid-price instrument at insti lters

SPECIFICATIONS
Frequency Range Channels 2-13 standard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy ! 1  d B
Temperature Accuracy t1.S dB from 0 to 120.F
Power Requirements 10 AA cel l  batteries

OPTIONS
13th Channel
Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

Easy fo Use

3"H x 7-1 /2"W x 7-11/32"D
4 pounds
$225

$30
$27
$ 1 s
Consult Factory

Size
Weight
Price

o Accunte o Flexlble o Rugged

equipment prices.

M,o
TATE

Coa,,uNrcATroNS, rNc.

174 S,FIRST AVE.
E|EECH GROVE.IN. 46107

417-7A7 - 94e6

lmpressive quol i ty.  .  .  surpr is ingly low
price.  Just  $2695 for the most-rel ioble
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 whot you
need ond we l<now how to monufocture i t .  For
rel  iobi  l i ty ond performonce.
The Veother Scon l l l  comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. IncludesTime, Temperorure, Boro-
metr ic Pressure, Vind Veloci ty,  Vind Direct ion, olus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complefe informotion
col l  or wri te.

Tu
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"Grant me the serenity
to accept the things

I cannot change;
Courage to change

those things I can;
and wisdom to

know the difference."

to make this lE year-old
Strip Amp meet the
1 9 7 7 F C C S p e c s . o o . .

BUT . o . We can update n
this 12 year-old Strip Head-endl Y

H O W o o . ?

with the NEW Blonder-Tongue
AUDIOMATIC UNITS!

The difference means BIG SAVINGS!

See us in Booth 403
at the NCTA Show in Chicago!

or Call or Write NOW for Details!

"Much more than

-  - - -  -  -  - - > - > - > -  - >  -  - O  -  -
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TF| IPLE CROWN ELECTFTONICS,  INC.
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.Specia l ly  des igned t runk ampl i f  iers  for  smal l  CATV systems

.  H i  g  h output  apar tment-CATV i  n ter fac i  ng ampl  i f  iers

. H i g h rel iabi I  i ty and performance I i  ne extenders

.Long-haul  feed forward p lant  ampl i f  iers

.Test  equipment  inc lud ing B-32 channel  s ignal  source
'USA Users Note:  Broadband Engineer ing (J  upi ter ,  F lor ida)prov ides complete USA serv ice
and spare par ts  fora l l  Tr ip le  Crown CATV equipment

Write or cal l :  42 Racine Road, Rexdale, Ontario MgW 2Zg
Telephone (416) 743-1481
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VH F/U H F SIG NAL PROCESSOR- H igh performance, modest price model TSP

I
I

I
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G.TA/SP
PAT!]NT PENDING

Gilbert
Engineering Co. Inc.

3700 N. 36th Ave.
Phoenix. Arizona 85019

602-272-687r
TOLL FREE
800-528-5567

NCTA BOOTH #824-826

Surge Protector & Test Point Adapter
The unique problem solver! Installed into any equipment
port you can provide surge suppression with a variety of
surge protectors. Replace or inspect surge protectors with
minimum time and effort. No interruption of service or abuse
of amplifiers. With the surge protector removed, the vacant
port allows external insertion of a test adapter to monitor
input or output RF signal level and power voltage with ease
and accuracy.



$adelG0,lnc.
$adelG0,lnc.
Call/ write for free color brochure

299 Park Ave.. Weehawken, N.J.07087
Tel. 201 -866-091 2
Avallable in Canada-Comm-Plex Electronics Ltd.
General representative lor Europe:
cArEc AG, Luzern, swirzerrand, Habsburserstr,r, I l!l;lti;i?f;rllt
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7  MODELS

4 HEIGHTS

STEEL OR
INSULATED

I\WORKCOSTS
' .

CUTSAERIAL
Aerial crews work faster, saf-
e r ,  m o r e  e f f i c i e n t l y  f r o m  a
VERSALIFT.  Goes anywhere
a p ickup can,  pu ts  a  man a t  h is
w o r k  i n  l e s s  t h a n  a  m i n u t e .
See a demonstrat ion by one
of  40  d is t r ibu tors  th roughout
the  U.  S .  and Canada.

{E*FJm,m
7 6 0 1  I M P E R I A L  D R I V E ,
WACO,  TEXAS 76710

SPECTRUM
CALIBRATOR
MODEL
260-B

IDEAL FOR FSM
CALIBRATION
EASIEST
CALIBRATOR
TO USE

Totally eliminales

V+dB-f#fftfiI

cumbersome tuning required

by competitive calibrators

sadGlc0,lnG.
SPECIAL FEATURES:
o Extremely Flat White Noise

generator

o 73.5 MHz CW Reference
Generalor

o Pulsed RF Relerence
Generator

o Precision Step Altenuatot

o Ni-Cad Battery Powered

o Calibrate field strength meters

o Delermine peak reading errors

o Measure gain, loss, and response

o An accurale standard signal source

Available at major CATV Distributors

We Gan Solve
YourCAfV Problelr�rrs/z

(J

GoLLECT 703.434.5965
't i i: 'Co'Sor,r; ,, PO Box ll06 Horrisonburs,vo 22SOl

Over l0O Years Combined Engineering Experience !!

coMsoNlcs" ,*,



State-Of-The-Art

I

1 r '

RICHEY FINALLYDESIGNS
A FREQUENCYCOUNTER

FOR CATV SYSTEMS

Back in  the  September  1976
CATJ we began a ser ies on
"do-i t -yourself"  CATV system
t e s t  e q u i p m e n t .  I n  t h e
September  i ssue we descr ibed
a ' m o d u l a t i o n  s t r i p p e r '  o r
s igna l  p rocessor / l im i te r  dev ice
w i t h  w h i c h  a  s y s t e m  c o u l d
prepare a carr ier for f requency
c o u n t i n g  w i t h  a n  e x t e r n a l
f requency  counter .  Th is  i s  the
'o ther  shoe '  fo r  tha t  p ro jec t ;  a
newly developed (state-of- the-
a r t )  f r e q u e n c y  c o u n t e r
des igned to  a l low the  sys tem
o p e r a t o r  t o  m a k e  s y s t e m
c a r r i e r  f r e q u e n c y  m e a s u r e -
ments  fo r  perhaps  less  cos t
than wou ld  o therw ise  be  pos-
s i b l e .

The FCC ru les ,  when we
began th is  ser ies ,  requ i red  a / /
cable systems of any size (50
subscr ibers  up)  to  per f  o rm
annua l  measurements  o f  the
o n - c a b l e  c a r r i e r  f r e q u e n c i e s
for  any  car r ie r  s igna ls  wh ich
h a v e  b e e n  f r e q u e n c y
t r a n s l a t e d  ( i . e .  c o n v e r t e d )
be tween the  o f f -a i r  f requency
r e c e i v e d  a n d  t h e  c a b l e
frequency carr ied. To measure
the  f  requency  o f  a  cab le  s igna l ,
o n e  m o d u l a t e d  w i t h  v i d e o
in fo rmat ion ,  requ i res  tha t  the
sys tem s t r ip  o r  e l im ina te  the
v ideo modu la t ion  in fo rmat ion
f  r o  m  t  h e  c a r r i e  r  b e f  o r e
m e a s u r e m e n t .  T h e  b o x  o r
dev ice  to  do  the  modu la t ion-
e l im ina t ing  was descr ibed in
the September CATJ (page 46).
I t  was  our  in ten t  a t  the  t ime to
come back  in  December  w i th
t h e  d e s i g n e d - f o r - C A T V
f requency  counter  un i t .  As  we
g o t  c l o s e  t o  t h e  p o i n t  o f
bu t ton ing  up  the  counter  a long

a b o u t  e a r l y  N o v e m b e r ,  w e
w e r e  a d v i s e d  b y  p a r t s
s u p p l i e r s  o f  a  w h o l e  n e w
generation of counter/pre-scaler
dev ices .  The pre-sca le r  i s  the
dev ice  tha t  a l lows you to  take  a
b a s i c a l l y  l o w ( e r )  f  r e q u e n c y
f requency  counter  and dr ive  i t
w i th  h igher  (o r  VH F)  f  requency
s i g n a l s .  T h e  n e w  , , c h i o "
looked so good we decided to
s ta r t  a l l  over  aga in  w i th  the
counter ;  i t  s imp ly  meant  tha t
we wou ld  be  e l im ina t ing  about
ha l f  the  cos t  and an  equ iva len t
a m o u n t  o f  c i r c u i t .  T h a t
translates to dol lars saved and
t ime saved in  the  cons t ruc t ion
of the unit .  The opportunity
was too good to pass up.

And,  in  the  in te r im the  FCC
has re -eva lua ted  who must
m a k e  a n n u a l  f r e q u e n c y
measurements  and who cou ld
g e t  b y  w i t h  " o n - d e m a n d "

f requency  measurements .  So
maybe i t  i s  jus t  as  we l l  we go t
s i d e t r a c k e d  w i t h  n e w
t e c h n o l o g y  b e c a u s e  n o w
perhaps many CATV systems
who wou ld  o therw ise  have fe l t
compel led  by  FCC ru les  to
a c q u i r e  f r e q u e n c y  m e a s u r e -
m e n t  c a p a b i l i t i e s  w i l l  h a v e
second thoughts  about  spend-
ing  the  do l la rs  fo r  a  too l  tha t
may on ly  be  requ i red  once
per year.

A Nifty Device
The counter  descr ibed here

is very much state-of- the-art .  l t
u t i l i z e s  t h e  l a t e s t  c h i p
techno logy ,  wh ich  means tha t
we have fewer parts and more
count ing  capab i l i t y  fo r  fewer
do l la rs  inves ted .  Anyone who
remembers  the  ten-year -ago

t r e q u e n c y  c o u n t e r s  ( t h e y
weighed about  150 pounds and
requ i red  da i l y  ma in tenance! )
can apprec ia te  jus t  how smal l ,
c o m p a c t ,  a n d  r e l a t i v e l y
s p e a k i n g  c o m p o n e n t - s i m p l e
t h e  n e w e s t  g e n e r a t i o n
c o u n t e r s  a r e .  P e r h a o s
someday the  u l t imate  s ta te -o f -
the-ar t  f requency  counter  w i l l
read and display to 7 places (or
B )  w i t h  a  s i n g l e  " c h i p "  a n d  t h e
w h o l e  d e v i c e  w i l l  f i t  i n t o  t h e
pa lm o f  your  hand.  For 'now,
the  un i t  to  be  descr ibed here
th is  month  and nex t  i s  about  as
c o m p a c t  a n d  s i m p l e  t o
cons t ruc t  as  the  ar t  today
a l lows.

T h e  h e a r t  o f  a  d i g i t a l
f requency  counter  i s  a  decade
counter .  The decade counter
t a k e s  a n  i n p u t  s i g n a l  a n d
c o u n t s  t h e  s i g n a l  p u l s e s
present .  A  s igna l  pu lse  is  one
comple te  cyc le  o r  1  Hz .  One
k i l o h e r t z  i s  1 , 0 0 0  c o m p l e t e
cyc les  and one megaher tz  i s
1 ,000,000 comple te  cyc les .  The
bas ic  decade counter  counts
to  ten  comple te  cyc les  (o r  10
Hz)  and then i t  "ou tpu ts , '  a  1
( i . e . i t  s a y s  " t h e  l  l a m
output t ing  te l l s  you ,  the  user ,
t h a t  I  h a v e  j u s t  s e e n  t e n
comple te  cyc les  go  by , ' ) .  As
shown in  d iagram one,  i f  we
input  to  the  decade counter  a
16 Hz s igna l  the  f i rs t  decade
counter  watches  the  f i rs t  ten
cyc les  z ip  by  and then i t  k icks
out  a  "1" .  Th is  one goes  to  the
nex t  decade counter  in  l ine
which  says  "Ok.  .  . there  is  ,1
hertz/cycle to f f i€" ' ,  and i t
d isp lays  a  1 .  Meanwhi le  back
at  the  input  decade counter  the
remain ing  6  cyc les  z ip  by  and

!
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DISPLAY

DIAGRAMONE

keeps the counter-count ing for
a pre-determined per iod of
t ime,  and then turns of f  the
mechan ism.  We l l ,  i f  you  th ink
back in to your  theory,  the
carr ier  wave f requency is  se l f -
cal ibrating at so many hertz or
cycles per second. In other
words,  when we g l ib ly  say
c h a n n e l  t w o  i s  5 5 . 2 5
megahertz, what we are really
saying is that in one second of
t ime the channel two visual
carr ier  s ignal  wi l l  go through
55,250,000 complete cycles of
RF.  So i t  fo l lows that  i f  we
want to count how many hertz
are going through our  counter
and then t rans late that  number
in to  the  ac tua l  f r equency
involved, we need to measure
or  open up our  counter  tor  one
second f ime. So at the input to
the counter  dev ice ( i .e .  the
decade counters)  we insta l l  a
ve  r y  f  as t  an  d  p  rec  i se  l y
contro l led t ime "swi tch" .  We
cal l  th is  "swi tch"  a gate and
we cal l  the s ignal  that  dr ives
th is  swi tch a "gat ing s ignal" .
The gat ing swi tch could be
contro l led by in ternal ly  look ing
at  the 60 cyc le AC power
source and turn ing i tse l f  on for
one  comp le te  cyc le  o f  AC
(remember there are 60 cycles
of AC per second). Therefore
the AC cyc le would prov ide the

gat ing s ignal  or  t ime base for
our  "swi tch"  (see d iagram 2) .

However, fhis is not such a
good sysfem ( i t  has been
found) so a better system has
been  deve lope .d ,  us ing  a
( t y p i c a l l y )  o n e  m e g a h e r t z
crysta losc i l la tor .  l f  you take a
1  M H z  p r e c i s e - f r e q u e n c y
osci l la tor  and feed i t  in to  a
se r ies  o f  d i v ide rs  you  can
div ide 1,000,000 her tz  by 10 and
get  100,000;  and then d iv ide
that  by 10 and get  100,  and
then d iv ide that  by 10 and get
10;  and f ina l ly  d iv ide that  by
10 and get  the reference 1 Hz
signal .  One advantage to us ing
a  1  M Hz  osc i l l a to r  c rys ta l
for  our  re ference s ignal  is  that
we can feed the output  o f  the 1
MHz oscil lator to a shortwave
c o m m u n i c a t i o n s  r e c e i v e r
which we have tuned to the
National Bureau of Standards
s igna l  a t  5  o r  10  o r  15  MHz .  By
adjust ing the 1 MHz osc i l la tor
c i rcu i t  t r immer,  we can br ing
t h e  c o u n t e r  m a s t e r  g a t i n g
osci l la tor  in to excact  "zero

beat"  wi th  the NBS prec is ion
shortwave signals and thereby
"calibrate" our own counter
gat ing osc i l la tor  s ignal .

Pre-Scaling
M o s t  a v a i l a b l e  d e c a d e

counters wi l l  not  work h igh
enough in  f requency to  a l low
us to  count  much beyond 5
MHz or  so (yes,  there are h igh
priced exceptions but we are
t ry ing to  hold the cost  down)
so you have to put another
electronic box ln front of lhe
basic  counter  un i t  to  br ing the
f requency down to some range
which the counter wil l  accept.
This  box is  ca l led a "pre-

s c a l e r "  a n d  i t  i s  a  c r o s s
between a f requency converter
and a d iv ider  system.

O

there being no more cyc les
passing by,  the f i rs t  decade
c o u n t e r  d i s p l a y s  a ' P a r t i a l
count '  o f  6 .  Wi th two decade
counters and d isp lays we can
count  cyc les or  her tz  uP to 99.
l f  we want  to  go h igher  than
th is ,  we need to add another
decade counter  ( to  the le f t  o f
t he  un i t  d i sp lay ing  a  "1 "  i n
d iagram 1) .  That  would take us
to 999.  And so on,  adding a
new decade counter  each t ime
we want  to  increase the count
capaci ty  by ten t imes.

In  a typ ica l  counter  usefu l
for CATV we would have an 8
decade count  that  would take
us up to 99,999,999 hertz (or
99.999999 megahertz). This is
an in terest ing exerc ise but  i t  is
not  get t ing us to  our  goal .  For
i f  we kept  feeding the her tz  to
the  i npu t  o f  t he  un i t ,  i t  wou ld
count  up to  i ts  fu l l  capaci ty
(whether 99, or 99,999,999) and
then l ike your  car  speedometer
i t  w o u l d  r e t u r n  t o  0 0  ( o r
00,000,000). So we are only part
way to  a f requency counter .
What  we have at  th is  oo int  is
an "events counter"  and whi le
it  may count very far and very
fast. .  .we need to do some
more work to  a l low us to  count
and d isp lay f  requency.

Remember that a carrier
wave is self-calibrating at so-
many cyc les or  her tz  per
second. So if  we want to count
the number of  her tz  or  cyc les
rep resen ted  by  the  ca r r i e r
wave we need to develop a
t iming c i rcu i t  that  turns on the
count  mechanism at  one point ,

lh
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The  coun t i ng  i n  t he  un i t  t o
be described here is done by
an LS 3070 lC; a large scale
integrated circuit device that
counts by i tself lo "only" 5
M  H z .  T h i s  d e v i c e  h a s  t h e
equivalency of 24 separate lC
ch ips  on  a  s ing le  ch ip /and
ins ide of  a  s ing le conta iner .
The LS 3070 lC has an upper
f r e q u e n c y  l i m i t  o f  5  M H z .
Therefore to  count  h igher  in
frequency (such as to 300 MHz
for CATV carriers) we had to
design a pre-scaler  that  d iv ides
by 100 (pre-scalers work in
powers of  10 and s ince a d iv ide
by 10 would only  get  us to  5 x
10 :  50 MHz,  the next  s tep
w a s  1 0 0 ) .  W i t h  s o m e
modi f  icat ions,  the device to  be
descr ibed might  wel l  count  to
450 MHz.

The pre-scal ing is  done by
someth ing ca l led an emi t ter
coupled /ogic (ECL) ch4o. This
device accepts a s ignal  up to
300 MHz at  the input  and then
i t  outputs  to  exact ly  1 /1Oth of
the  i npu t  f  r equency .  Wh ich
means that  300 MHz goes in
and 30 MHz comes out .  This  is
a 95H90 pre-scaler  ch ip.  The 30
MHz output  f rom the 95H90 is
then fed into a 7490 pre-scaler
lC which again d iv ides by 10,
resul t ing in  30 MHz in  and 3
MHz  ou t .
Two Parts

The genera l  d iscuss ion here
is  in tended to acquaint  you
w i t h  t h e  b a s i c  d e s i g n
p r o b l e m s  a s s o c i a t e d  w i t h
cons t ruc t i ng  a  coun te r  f o r
CATV s ig  na l  ca r r i age
m e a s u r e m e n t s .  T h e  f u l l
schematic is also presented
and the parts l ist.  You can
beg in  to  ga the r  pa r t s  and
otherwise get oriented so that
next  month when we come
back  w i th  the  s tep -by -s tep
construct ion of  the uni t  you
wil l  be ready to rol l .  l f  you have
no problem work ing d i rect ly
from schematics, you are off
and running at  th is  po int .

Because of the nature of the
s t a t e - o f - t h e - a r t  a p p r o a c h ,
some of the parts may be a

FOR CATV DROP WIRE
Westay Reverse Spiral Grips Are

Guaranteed lo Resist Rust and Corrosion

WESTAY COMPANY
Box 573 Cupertino, CA. 95014

(408) 2s7-0940

And thal'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 elemenls
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-

up lobe. For the full story mail the coupon today.

Special introductory price
includes a 2 over 2 slagger-stacked quad and pre-amp.

Mail lhis coupon today for llteraiure and prlcss.
I I I

| ruame
I I I I I T I T I I I I I I I I I I I

I 9:Tp"nv
i tl':H:I Citv/State/Zio
I r"tlonon"Telephone

I
I
I
I

str@
AIITENNIAS

10330 N.E. Marx St
P.O. Box 20456
Portland, Oregon
97220
Tel. 503-253-2000

Sitco iust perlected
aquadaddpfr-crmp combo

vou won't believe
untiiyou mait lhe coulron.

l

I
I

!
n

@

I

I
t
t
I
I
I
I
I

ls^::aeAe4e&.*

NEYEB.'E SP/NAL

Over 40 db galn
and lremendously lncrecsed E/3t

,m
b uJrrv conn

Associates,
lnc.

MANUFACTURERS'
REPRESENTATIVES
T O  T H E  C A B L E  I N D U S T R Y
P.O. Box 444
Chambersburg, Pa. 172O1

Cal l  (717)  263.8258 or
(7171 264.5884

I I I I I I I I I I I I I I  I I I I I I I I



l i t t l e  d i f f i c u l t  ( b u t  n o t
impossible) to locate. We have
therefore made arrangements
w i t h  a  l o c a l  o u t f i t  c a l l e d
E l e c t r o n i c  R e s e a r c h  a n d
Development (see parts l ist) to
supply  those par ts  marked
w i t h  a n  ( a )  a s  w e l l  a s  a
complete circuit board for the
uni t .  l t  is  our  be l ie f ,  hav ing
priced al l  of the parts, that the
tota l  cost  should come to

between $100 and $115 for  the
complete package ( inc lud ing
the PC board). l f  you have
priced 300 megahertz counters
recent ly ,  we th ink you wi l l
agree this is a pretty decent
price, even if  you do have to
put  i t  together  in  your  own
system shop.

One caution; Remember that
as you start to accumulate

par ts  that  most  o f  the lC
devices are CMOS. This means
they must be handled with
extreme care. They come to
you  i n  p ro tec t i ve  cases .  .  .
leave them there unti l  you
are ready to instal l  them in
the lC sockets. They are easily
d a m a g e d  w h e n ' o u t  i n  t h e
open' by stray static charges,
such as your body carries.

CATV COUNTER. DARTS LIST
Qty. ltem ldentif ication Note
2 157030 lC # 1,2 (a)
'r 4013 tc # 4
1 4017 tC#8
1 4022 to#g
1 4024 tC#3
1 4081 lC #7 (a)
1 4572 tC#6

1 4 .7K res is lo r
1  10K res is to r
1  1M res is to r
4 .01 MFD capacitors
1  .1  MFD caoac i to r
1 33 pF capacitor
1  100 pF capac i to r
1 422 tr immer cao
1 SPST swi tch
1 DPST switch
1 2  po le ,

3  oos .
rotary
swi tch

1 PC board main (a)
1 PC board display (a)
2 lC sockets 40 pin
4 lC sockets 16 pin
4 lC sockets 14 pin
' l  enclosure 5.25 x 9.5 x

6.75 (")

1 transformer (a)
4 2amp

diodes
1 l ine  cord
1 fuse holder
1 5500 MFD,

25 v capacitor
(a - a source for these parts is

Electronic Research & Development,
5 6 1 1  N W  3 7 t h ,  O k l a h o m a  C i t y ,
Oklahoma 73122.\

1

2
1
I

1
1
1
1
1
'l

6
1
2
2
1
'l

3
I
1
3

7490 tC# 10
75491A tC# 13,14
754924 tC#12
95H90 tC # 11
7805UC regulator
7812UC regulator
2N3564 transistor
2N4402 transistor
SD1006 transistor
J31O FET
FND500 LED display
1 MHz Xtal .01 %
47 ohm resistors
68 ohm resistors
120 ohm resistor
180 ohm resistor
220 ohm resistors
300ohm resistors
330 ohm resistor

(a)
(a)

o

resistors

fl l_l fl i-l l_l L_-l
r r t r t _ _ _ _ l r t l t t l
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RETOTE CONTROL
RECEIVER.SWITCHER
"?3"blBT,eK $1O95*

Does your computer
know when a ball game
is going into overtime?

lf not, you need a system as shown
above to permit your engineer to take
control from his home or office. Switch
programs from a dial-up telephone line
and/or microwave or radio l ink.

.Price subject to change without notice.

Write lor comolete data:

MONROE ELECTRONICS, INC.
100 Housel  Ave. ,  Lyndonvi l le,  N.Y ' t409t

34 1K

(a)



Is The Top Always Best?
SELECTING THE TOWER LOCATION
FOR A UHF RECEIVING ANTENNA

In the process of engineer-
i n g  a  f o u r  h o p  m i c r o w a v e
sys tem des igned fo r  the  pur -
pose o f  impor t ing  WTCG At lan-
ta  in to  th ree  A labama cab le
c o m m u n i t i e s ,  a  c o m b i n a t i o n
s igna l -p ick -up /mic rowave t ran-
smiss ions  s i te  was needed.

E c o n o m i c  c o n s i d e r a t i o n s
prevented  the  use  o f  more  than
one mic rowave hoo in to  the
neares t  sys tem and,  as  a  resu l t ,
some compromises  had to  be
m a d e  w i t h  r e s p e c t  o f  s i t e
se lec t ion .  The resu l t ing  tower
l o c a t i o n  w a s  t h e r e f o r e
s e l e c t e d  p r i m a r i l y  u p o n
m i c r o w a v e  p a t h  c o n s i d e r a -
t ions ,  a l though a  nearby  cab le
o p e r a t o r  i n d i c a t e d  t h a t
reasonab le  qua l i t y  recept ion  o f
C h a n n e l  1 7  c o u l d  b e  o b t a i n e d .
N o n e - t h e - l e s s ,  t h e  p i c k  u p
po in t  was  fa r  f  rom idea l  s ince  i t
was  90  mi les  fo r  channe l  17
t ransmi t te r ,  and because there
was an  ad jacent  channe l  18
approx imate ly  70  mi les  d is tan t ,
a n d  a  t w o - r e m o v e d  c h a n n e l
19-54 mi les  away.

Past experience had shown
s e v e r a l  t h i n g s  a b o u t  l o n g
d i s t a n c e  r e c e p t i o n  o f  U H  F
s i g  n a l s .

DIAGRAM ONE

lNExPENslvE HEATH lR-l8M single channel recorder (kit) is turned into four
channel recording device with analog read-out ol recording channel using package
shown right of recorder.

1.  Recept ion  a t  a  d is tance o f
B0 mi les  o r  g rea ter  can
r e s u l t  i n  d e e p  f a d i n g
under  cer ta i  n  cond i t ions .

2 .  Ad jacent  channe ls  w i th
s i g n a l  s t r e n g t h s  i n  t h e
same order  o f  magn i tude
of  the  des i red  s igna l  can
create interference that is
s o m e t i m e s  d i f f i c u l t  t o
e l im ina te .

3 .  T h e  h e i g h t  o f  t h e
r e c e i v i n g  a n t e n n a  i s  i n
some cases  c r i t i ca l .

N o t e  t h a t  t h e  t h r e e
s t a t e m e n t s  a r e  h e d g e d

Wil l iam H.  E l l l s
TECHNICAL DIRECTOR
Telesis Corporation
Evansvi l le, Indiana
47714

c o n s i d e r a b l y .  T h e  f a c t s  a r e
tha t  p red ic t ion  o f  the  resu l t  i s
d i f f i c u l t ,  t h u s  n o  i n v a r i a n t
s ta tements  have been made.

I n  t h e  c a s e  a t  h a n d ,  t h e
rece ive  s i te  was loca ted  as
s h o w n  i n  d i a g r a m  1 ,  w i t h
respec t  to  the  th ree  s igna ls
noted .

For tunate ly ,  fo r  mic rowave
purposes ,  i t  was  poss ib le  to
f i n d  a  m o u n t a i n  t o p  s i t e .  T h e
s i te  was about  10  fee t  be low
the c res t  o f  the  mounta in  on
the  eas t  s ide .  A  160 foo t  tower
w a s  i n s t a l l e d  f  o r  t h e
m i c r o w a v e  a n d  C h a n n e l  1 7
rece iv ing  an tenna.  Remova l  o f
ad jacent  channe l  in te r fe rence
was the  f i rs t  s teo  a f te r  the
tower  was in  p lace .  D iagram 2
shows the  techn ioue tha t  was
used.  The an tenna s igna l  was
ampl i f ied  by  a  low no ise  Chan-
n e l  1 7  p r e a m p l i f i e r .  F o l l o w i n g
t h e  p r e a m p  w a s  a  s p e c i a l l y
des igned UHF band pass  f i l te r
wh ich  a t tenuated  the  ad jacent

!
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DIAGRAM TWO

channel  carr ier  by 25 dB.  The
band pass f  i l ter  fed a UHF and
VHF conver ter  which a lso had
some select iv i ty .  In  turn the
converter was fol lowed by a
VHF band  pass  f i l t e r  and  a
demodulator .  V i r tua l ly  no ad-
j a c e n t  c h a n n e l  s i g n a l s
remained at  the output  o f  the
VHF band pass f  i l ter .  A l though
i t  w a s  n o t  m e a s u r e d ,  a p -
preciable group delay might be
p resen t  due  to  the  f i l t e r i ng
requ i remen ts .  However ,  p i c -
ture qual i ty  f rom an observer
v iewpoint  was excel lent .

The  p rocess ing  scheme
u s e d  a s s u  m e d  t h a t  t h e
adjacent  channel  s ignals  were

LJ LJ I_I
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n o t  s u f f i c i e n t l y  s t r o n g  t o
o v e r l o a d  t h e  p r e a m p l i f i e r .  l f
overload had been a problem,
the  UHF band pass  f i l te r  cou ld
have been placed ahead of the
p r e a m  p  l i f  i e r  w  i t h  s o m e
degradat ion  in  sys tem no ise
per fo rmance,  s ince  the  f i l te r
had an  inser t ion  loss  o f  5  dB.

Once the adjacent channel
i n t e r f e r e n c e  p r o b l e m  w a s
e l i m i n a t e d  t \ e  p r o b l e m  o f
a n t e n n a  l o c a t i o n  w a s  a p -
proached.  Choos ing  the  tower
h e i g h t  b a s e d  o n  m i c r o w a v e
cons idera t ion  was a  s t ra igh t
f o r w a r d  p a t h  e n g i n e e r i n g
prob lem.  Choos ing  the  he igh t
on  the  tower  a t  wh ich  to  P lace

RETT TITE
(r6t sEc0ilDsl

the Channel  17 antenna was
not so straight forward. In most
cases it  would appear logical
to locate i t  at the top of the
t o w e r .  H o w e v e r ,  u n d e r  t h e
recept ion condi t ions out l ined
i t  seemed advisable to  fur ther
invest i  gate the problem.

Inves t i ga t i ng  the  p rob lem
i n i t i a l l y  s o u n d e d  r e l a t i v e l y
s i m p l e ,  h o w e v e r ,  p r i o r  e x -
p e r i e n c e  s h o w e d  t h a t
s ign i f i can t  changes  i n  s igna l
l e v e l  c o u l d  o c c u r  o v e r  a
re lat ive ly  long t ime span.  Since
i t  was not  poss ib le  to  moni tor
the s ignal  personal ly  over  a
long t ime per iod,  a  char t  recor-
der was pressed into service to
provide a permanent record of
t h e  s i g n a l  s t r e n g t h  o v e r  a
period of several weeks. The
recorder  was a s ing le channel
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d e v i c e  a n d  a s  s u c h  c o u l d
moni tor  on ly  one locat ion at  a
t ime.  Al though i t ,  would have
been possible to place the an-
tenna at one location, look at i t
for a few days, move the anten-
na and monitor for a few more
days, etc., the results would
not have been too meaningful
s ince the antenna s ignal  levels
at various locations were not
m e a s u r e d  d u r i n g  t h e  s a m e
relative t ime period.

To solve that problem, four
ident ica l  inexpensive UHF log
per iod i c  an tennas  were
puchased and mounted at 20.
60, 100 and 140 feet on the
tower. Down leads were run in-
to  the headend bui ld ing and
s i g n a l s  w e r e  c o m b i n e d  a s
shown in  d iagram 3.  A c i rcu i t

6.x,,?
PANEL CONTAINS SWITCHING CIRCU|T plus analog display voltage, four DOW.
KEY (DK.77 family) 75 ohm 'F' l i t l lng relays and UHF splltters used in combinlng
mode.

20'

lf0'

uul_l_J
20' 60' 100'l/O'

stclilt
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SAMPLE OF DISPLAY (reduced to 50o/o of actual size) shows comblnallon of analog reference slgnals and off-anlenna slgnal g7
levels recorded durlng anlenna monltorlng sesslon at Alabama headend slta.



CATV EQUIPMENT REPAIRS

'FLINE & DISTR. AMPLIFIERS
'*FI ELD STRENGTH METERS
'*HEADEND & CCTV GEAR

High quality test equipment, vastly
experienced personnel, and a large
inventory of replacement parts, as-
sures you of the best seruice avail-
able anywhere.

'KFAST TURNAROUl{D
"QUALtTY W0RKMAt{SHtP
'KREASONABLE RATES

ll units checked to meet manu-
f a c t u r e r ' s  s p e c ' s .  9 0  d a y s
unconditi0nal warranty from ship-
ping date. 48 hours burn in period
before final test.

ALSO AVAITABLE:
*MoDtFtcATt0t{ KtTs
'KEMERGEI{CY SERVICE
'kCASH DlSC0Ul{TS
*FIELD SERVICE
,,FCC COMPLIAI{CE TESTS

There is much more, tust cal l  us col lect
for comolete information

VideoTectr
rwice Inc.

cArv -  MA IV -  CC IV

4505-D W. ROSTCRANS AVENUE
HAWTHORNE, CALIFORNIA 90250

213 l675-3266

T TT
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DIAGRAM THREE

c u i t  t o  g e n e r a t e  a n  a n a l o g
s igna l  wh ich  was d i f fe ren t  fo r
e a c h  a n t e n n a .  T h a t  a n a l o g
signal was then recorded on
the  char t  recorder  immedia te ly
preced ing  the  s igna l  leve l  fo r
tha t  an tenna.  D iagram 5  shows
a  p o r t i o n  o f  t h e  r e s u l t a n t
d isp lay .

UHT SPIITITR

The effort proved worthwhile
because the most  consis tant
s ignal  level  resul ted f rom the
lowest  antenna.  Addi t ional ly ,
t h e  l o w e s t  a n t e n n a  a l s o
exhib i ted the least  amount  of
adjacent  channel  in ter ference.
Al though a l l  antennas showed
some fading,  the top antenna

T0 corr

w a s  d e s i g n e d  ( d i a g r a m  4 )
wh ich  wou ld  sw i t ch  coax ia l
re lays to  se lect  one antenna at
a t ime and connect  i t  in to  a
demodulator .  The demodulator
AGC level was monitored by
the chart recorder.

One problem remained. As
the antennas were swi tched,
the chart recorder recorded the
AGC level ,  but  there was no
way to determine what  level
be longed  to  wh ich  an tenna .
That problem was solved by
using the antenna swi tcher  c i r - DIAGRAM FOUR
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was generally the most erratic.
It  can also be seen on the chart
t  ha t  t  he  bo t tom an  te  n  na
exhibited the least down lead
loss and as a result,  during
stable signal level periods, the
b o t t o m  a n t e n n a  g e n e r a l l y
should be the strongest signal
fol lowed by the other three in
order of height "upwards".

ldentical results should not
be expected when the same
technique is used on relatively
f lat terrain. Under those con-
d i t i o n s  t h e  h i g h e r  a n t e n n a
s h o u l d  s h o w  h i g h e r  s i g n a l
l eve l s  than  l ower  an tennas .
although fading characterist ics
might st i l l  show that a lower
antenna is a better choice. But.
perhaps equal ly  impor tant  is
the fact that co-channel (or ad-
jacent channel) interference is
sometimes substantial ly less
at lower antenna levels. Thus.
where co-channel rather than
noise ( low s ignal  level )  is  the
l imit ing factor, lower antenna
levels are preferred.

Circuit description of lour channel switcher.
A 555 timer was used as lhe basic clock for lhe circuit.

The waveform was adjusted to be on for 300 seconos
and off for 15 seconds. The timer output was used to
d(ive a2 bit counter and a transistor. The transistor via a
SPDT relay switched the input to the chart recorder
alternalely to the output of a digital to analog converter
and to the demodulator AGC signal.

The two bil counter output drove a binary to decimal
decoder that provided as an output, a singie output for
each counter state. Since the counier corGisted of two
flip flops in tandem the resultant count was four before
the cycle repeated. Thus, one of four coaxial relays were
activated one at a time by the output of the binary to
decimal decoder.

The digital lo analog converter was simply two
resistors connected to the e outputs of the iwo fl ip
f lops. The truth table shows the results.

A
0
1
0
1

B VOLTAGE
0
0
1
1

0
.92

2.07
3.00

D/A Converter Truth Table

NEW. . . A m icro-processor
control led cha racter generator
sysfem now available for as
Iow as $995,OOt

SEE IT AT THE NCTA SHOW!

The KSN CG-410,
now manufactured and sold
by Beston Electronics, Inc.

Find out more atNCTA or call Rod Herring at (g1g) 764-1900, or write:

The new "MARQUEE" 
Series of micreprocessor

controlled generators is now available from
Beston Electronics, Inc. The system features
page printing of the news witfrcolor and tifle
lines. See it in operation at NCTA.

BUY NOW,Avoid &asonalsurse OuAos!
Calt NOW Cot tect 7og-4t4i965

-9

n

(0

trtrfi ffi,i;iuffi:';;A';
39



FULL THIRTY TWO ISSUE INDEX forCATJ

C)

Last  year  in  our  January  CATJ,  we ran  a  f  u l l  l i s t ing  o f  a l l
past CATJ editorial features, and those briefs and letters
wh ich  d i rec t l y  re la ted  to  the  mat te r  p resented  in  p r io r
issues .  What  fo l lows is  a  th i r ty - two issue index ,  showing
a l l  tha t  has  been pub l ished by  CATJ on  a  number  o f
d i f  f  e ren t  sub jec t  mat te rs .

Where one editorial feature crosses over into more than
one ed i to r ia l  ca tegory ,  there  is  a  modest  amount  o f  c ross
( o r  m u l t i ) l i s t i n g ;  ! u s t  t o  a s s i s t  y o u  i n  f  i n d i n g  y o u r  o w n  w a y
around the  more  than 1500 pages o f  CATJ mater ia l  p r in ted
to  da te .  Jus t  in  case you have fa i led  to  no t ice ,  by  d i rec t ion
of the Board of Directors of CATA, CATJ continues to run a
much h igher  percentage o f  ed i to r ia l  mater ia l  to  adver t i s ing
than any  o ther  CATV pub l ica t ion .  Th is  s imp ly  means you
get more material per issue and more material per year in
CATJ ; a f  act we are exceed ing ly proud of ,  and a trad i t ional
w h i c h  s h a l l c o n t i n u e  i n  1 9 7 7 1

ANTENNAS

Co-Channe lAntenna Phas ing  (June1974 /  pageT)
Parabo l ic  D ishes /Const ruc t ion  20-40 ' (Ju ly  1  974 /  page 6)

Also see September 1 974, pages 36, 37 and 39
Antenna Basics / Part One (June 1 975 / page 1 9)
Antenna Basics / Yagi-Uda Design (J u ly 1 975 | page 22)
Search Antennas / Jerrold J283X(July 1975 / page33)
Rear  Mounted  Yag is /S i tco  Des ign  (Ju ly  1975 /  page 4 t  )
Antenna Basics / The Log September 1 975 / page 25)
L indsay  10LE213FMU /  Rev iew(September1975 /  page33)
E l im ina teS igna l  Fad ing  /  Mu l t i -Mode(October ' t975 /

page 1 0)
Where Are We With Mult i-Mode? (March 1976 / page 9)
Feedback-  He l ixAn lennas(Apr i l  1976 /  page60)
More On Helix Stacking (August 1976 / page 42)
Losl Art of Rhombic Construction (October 1976 / page 10)
Rhombics  Pos t  Scr ip t  (November  1976 /  page 10)
Rhombic Supplies Found (Decem ber 1976 I page 471

CATA-lorial Subjects

Copyright (May 1974 I page 4)
FCC Ru le  Changes (June 1  974 /  page 4)
Copyr igh t  (Ju ly  1974 /  page 4)
Canadian Industry leadership (August 1 974 / page 4)
Poles and Rales (September 1 974 / page 4)
Copyright In Lexinglon (October 1 974 / page 4)
FCC Re-Regu la t ion  (November1974 /  page4)
Good-Bye Expos? (December 1 974 / page 4)
FCC-Fa i r  l s  Fa i r !  (January  1975 /  page 4)
CATA Associate Members (February' l  975 / page 4)
TV Seemed Like A Good ldea (March 1 975 / page 4)
Suppressed Emotions (Apri l  1975 / page 4)
Cred ib i l i t yGap-Copyr igh t (May 1975 /  page4)
What 's  In  A  Name? (June 1975 /  page 4)
Hung Up On Po les  (Ju ly  1975 /  page 4)
Creep ing  Federa l i sm (August  1975 /  page4)
Pay Cable Language Leakage(September. l  975 / page 4)
Tip, Tipping, Tipped (October 1975 / page 4)
Docket 20561 (November 1 975 I page 4)
When In  Doubt -Measure  l t !  (December  1975 /  page 6)
Sunsh ineOn FCC Meet ings(January1976 /  page4)
l0Years  Of  The Feds(February1976 /  page4)
3-31-76-What's In A Date? (March 1976 / page {)
Franchise Raiding (Apri l  1 976 / page 4)
CATA Convention-A$2500Seminar(May 1 976 / page 4)
At Each Other's Throats (June 1976 / page 4)
Nitrate To Video Tape (July 1976 / page 4)
Small  Earth Terminals And Poli t ics (August ' t  976 / page 4)
From CCOS-76 To France (Septem ber 1 976 / page 4)
Mirror/ Mirror- Fines and Forfeitures (October 1976 /

page 4)
Siate And National Associat ions (November 1976 / page 4)

Preparing For TheWorst (December. l  976 / page 4)

CONSTRUCTION ARTICLES

Marker  Genera tor  (R ichey)  (May 1974 /  page 32)
A lso  see June 1  974,  page 48

Noise Source Indicator (May 1974 / page 8)
a lso  see June 1  974,  page 48

20-40' Parabolic Antennas (July 1 974 / page 6)
A lso  see September  1  974,  pages  36 ,  37 ,  39

Channe l ized  Mark-A-Channe l  (R ichey)  (Ju ly1974 /  page33)
A lso  see Aug us t  1974,  page 42

O n e W a y S i g n a l i n g  E q u i p m e n t ( J u l y 1 9 7 4  /  p a g e 6 )
S imple  Bandpass  F i l te rs  (December  1974 /  page 11)

Also see February 1 975, page 56
Economy Demodu la to r /  Modu la to r  (  R ichey)  (March  1  975 /

page 59)
R ichey 's  Detec tor  (R ichey)  (May 1975 /  page 37)
Co lor  Adder  /  Weather  Channe ls  (R ichey)  (June 1975 /

page l  6)
Al so see Septem ber 1 97 5, page 44

Everyman's Economy Spectrum Analyzer(Laufer/-
Messmer) (J u ly 1975 I page 7)
A lso  see Septem ber  1  975,  page 39  and November  1  975,
page 47

So l id -Sta te  Commander - l  F ron t  End (R ichey)  (August  1975
/ page 1 5)

Drop A Channel (February 1976 I page 42\
Bu i ld  Your  Own He l ix  Antennas (March  1976 /  page 9)
Bu i ld  A  CATV Matchbox/VSWR Br idge(March  1976 /

page 38)
FeedbackOn He l ix  An lennas (Apr i l  1976 /  page60)
Let le r  Re Matchbox/VSWR Br idge (May 1976 /  page 46)
Video Alarm Alerts To Microwave Fai lure (August 1976 /

page 26)
Chart Recorder Interface For 704 SLM (Aug ust 1 976 /

page 42)
Bu i ld ing  1  :1  Ba lun  (August  1976 /  page 44)
Elementary Analyzer (September 1976 / page 16)
Build Your Own Counter Driver/ Str ipper (September 1976 i

page 46)
Rhombic Antenna Construction (October' l  976 / page 1 0)
Wide Band Noise Generator (October 1976 / page 29)
Rhombic  Cons l ruc t ion  Pos t  Scr ip t  (November  1976 /

page 39)
Do l t  Yourself Marker Generator (November 1976 / page 41 )
Rad ia t ion  D ipo leAnd Ampl i f ie r (December1976 /  page40)

E Q U I P M E N T  M A I N T E N A N C E

Bf  onderTongue MCSTubeSt r ips (May 1974 I  page47)
S ing le  Ended L ine  Ampl i f  ie rs  (May 1974 /  page 40)
Jer to ld  Commander  l (June 1974 /  page 17)

A lso  see August  1974,  page32
Push-Pu l l  L ine  Ampl i l ie rs  (August  1974 /  page 36)
Pf ant Ampli f  ier Power Supplies (Decembe( 1974 I page 7)
Lightning Protection For Plant (February 1975 / page 5' l  )

Also see May 1975, page 42
More On Pay-Cable Trap Measurements (February 1976 /

page 45)
Thin Margin of CATV - Headend Maintenance (September

1 976 / page 40)

EQUIPMENT REVIEWS

Jer ro ld  SLE-20 (June 1  974 /  page 37)
Brown E lec t ron ics  SP-1  Min i -Mizer (September l  974 /

page 34)
Blonder Tongue FSM-2 (November 1 974 / page 7)
Delta-Benco-Cascade FST-4 (November 1 974 I page7)
Heath AJ-15 FM Tuner/ Demod (Septem b er 1974 I page 42)

A lso  see November1974,  page48
Jer ro ld  727 FSM/SLM (December l974 /  page36)

Also see May 1 975, page 45
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Sade lco  FS-3SB FSM/SLM (December1974 /  page 36)
Mid  Sta le  Communica t ions  SLIM (December  1974 /

page 36)
Al so see February 1 975, page 56

Della-Benco-Gascade FSM / C Calibrator (Jan uary 1 975 /
page 32)

Measurements 950 Calibrator (January 1975 / page 32)
Sadelco 260-A Analyst (Jan uary 1 975 / page 32)

A lso  see June 1  975,  page 29
Jerrold-Texscan VSM-1 (Jan uary 1 975 / page 41 )
Arvin 5008 SLM (February 1975 I page 42)

Al so see May 1 975, page 40
Wavetek 1050Sweep (May 1975 / page 31 )
Mid-Sta te  MC-50 Ca l ib ra to r  /  SLM (June 1975 /  page 9)
Jerrold J283X Search Antenna (July 1 975 / page 33)
S i tco  Rear  Mount  Yag i -Uda An lennas (Ju ly  1975 /  page 41  )
O-B lT  SX-0500 Pre-Ampl i f  ie r  (Ju ly  1975 /  page 38)

Also see October 1 975, page 46
Mid-Sta te  RD-1  Rad ia t ion  Detec tor  (August  1975 /  page 40)
Micro Wave Fi l ter 2903 Co-Channel Phasor (September

1 975 / page 1 0)
TOMCO SR-1000 Processor (October l  975 /  page37)
Cerro Directional Taps (December1975 I page2Sl
Mid  Sta te  Communica t ions  SP-2  (January  1976 /  page 35)
Wavetek Indiana 1051 Sweep (February 1 976 / page 29)
ComSonics ACM-20 Test System Recorder (March 1976 /

page 21 )
Healh SR-2558 Dual Channel Chart Recorder (March 1 976 /

page 25)
RMS Passive Devices (Apri l  1976 / page 23)
Kay Eelemlrics P9040 Spectrum Analyzer (July 1976 /

page 26)
Texscan VSM-5 Spectrum Analyzer (A ug ust 1 976 / page 34)
E O U I P M E N T T H E O R Y

Single Ended Line Extenders (May 1 974 / page 40)
Push-Pu l l  L ine  Ampl i f  ie rs  (August  1974 /  page 36)
Erown SP-1  Min i -Mizer (September1974 /  page 34)
Pf  an t  Ampl i f  ie r  Power  Supp l ies  (December1974 |  page 7)
F ie fd  S t rength  Meters (October1974 /  page18)

A lso  see November1974,  page 7  ;  December1974,
page 36 ; February 1 975, page 42.

S impfe  Bandpass  F i l te rs (Decembet  1974 /  page l  1  )
Fiefd Strengf h Meter Calibralors (January 1 975 I page22l

A lso  see June 1  975,  pages  9  and 29)
Speclrum Analyzer /  VSM-1 (January 1 975 / page 41 )
Sweep Generator /  Wavetek 1050 (May 1975 / page 31 )
Pre-Ampli l iers /  Q-BlT SX-0500 (July 1975 / page 38)
Spectrum Analyzer- Everyman's (Lauf erl  Messmer)(J u ly

1975 /  pageT)
Commander  I  F ron l  Ends  (August ' l  975  /  page 15)
Commander f  f  f  (Aug ust 197 5 I page 22)

A lso  see September  1975,  page 47
Heterodyne Processor /  Tomco SR-1000 (October-t 975 /

page 37)
Pay TV Traps (November 1 975 I page 12\
Directional Taps (Decemberl 975 / page 25)
Smart Taps (Jan uary 1 976 / page 43)
Aufomatic Co-Channel Phasor (Jan uary 1 976 I page 44)
Wavetek 1050 Sweep Generator (January 1 976 / page 46)
Pay Cable Trap Attenuation Table (January 1 976 / page 46)
Wavetek 1051 Sweep System (February 1 976 / page 29)
Traps And Fi l ters Made Easy (March 1976 / page 40)
CATJ's Guide To Passive Design (Apri l  1 976 / page 23)
Beating The Beats - 13th Channel Problem (Apri l  1 976 /

page 36)
Blonder Tongue Audio-Matic Str ip (Apri l  1 976'/  page 51 )
Test Scrambler Systems (May 1976 I page 38)
Ra le igh  B.  S te l le  l l l  On Ana lyzer  Bas ics  (June 1976 /

page 1 0)
How UHF to  VHF Conver te rs  Work  (June 1976 /  page 18)
How HeadendTraps /F i l te rsWork(Ju ly '1976 /  page10)
Video Alarm For Microwave Outages (August 1976 /

page 26)
CATVvs.  F iberOp l ics (August  1976 /  page46)

Wide Band No ise  Genera tor  Theory  (November  1976 /
page 41 )

FCC RULES AND FCC HISTORY

Changes 1972 Report & Order(June 1974 I page 41)
In tamous Freeze o f  1948 (March  1975 /  page 10)
CBS Co lor  Sys tem (March  1975 /  page 26)
UHF A l loca t ions  F iasco (March  1975 /  page 39)
CATV Exists Because (Apri |  1 975 / page 1 1 )
Rura lAmer ica  And TV (Apr i l  1975 /  page 14)
Rural TV Today (Apri |  1 975 / page 1 9)
ls Broadcasl TV Free? (Apri |  1 975 / page 36)
Super Prof i ts f  or O & O's (Apri l  1975 / page 26)
Independent (Non-Net) Stat ions (Apri |  1 975 / page 44)
Modest Proposal To Re-Structure American Television

(Apr i l  1  976 /  page 1  2)
Noth ing  Modest  About  67  Channe ls  Of  Te lev is ion  (Apr i l

1 976 / page 20)
Way l t  Was In  H is to ry  /  '60 's  (Ju ly  1976 /  page 31  )
l sThere  ATrans la to r lnYour  Fu ture(August  1976 /  page 31  )
WayWeWere l l  (H is to ry ) (September1976 /  page53)
Preparing Franchise For March'77 (October 1 976 / page 35)
Get t ing  Ready For  March '77  (November  1976 /  page 19)
What  Would  F ines  Rea l ly  Mean? (November  1976 /  page 28)

F IELD STRENGTH METERS /
A N D  R E L A T E D T E C H N O L O G Y

H o w  F S M / S L M ' s W o r k ( O c t o b e r 1 9 7 4  /  p a g e 1 8 )
Review FSM-2, FST-4 (November 1974 / page 7)
Rev iew727,  FS-3S8,  SLIM (Decembe( '1974 /  page36)
Ca l ib ra t ion  Techn iques  (January  1975 |  page22)
Rev iew FSM/C,  950,  260-A(January  l  975 I  page22)

A lso  see June 1  975,  page 29  (260-A)
Review500B (February 1975 | page42)
Ca l ib ra t ing  SLM's  For  Accura te  (June 1975 /  page 9)
E lementaryAna lyzeras  SLM (September '1  976 /  page 16)
Keep ing  Up Wi th  Ana lyzer  Techn iques ,  No ise  Tes ts

(November  1  976 /  page 1  0)

HEADEN DS _  MISCELLANEOUS

One Way S igna l ing /  A la rm Sys tems (Aug us t  1974 /  page 6)
Microwave Cooperate For Expanded Program Services

( Decem ber 1 975 / page 33)
D ip lex ing  Low/  H igh  Band S igna ls  One Down L ine

(December 1 975 I page 32)

Adding NOAA Weather Broadcasts (January 1976 i
page 1 0)

Drop A Channel (trap system) ( February 1 976 / page 42)
Weather Radio Systems Update (March 1976 / page 30)
B londerTongueAud ioMat icSt r ips (Apr i l  1976 /  page51)
More On NOAA Weather Receivers (M ay 1976 / page 45)
U HF-VH F Converter Basics/Trouble Shooting

( J u n e 1 9 7 6  /  p a g e 1 8 )
Changes Due For CARS Eand (June 1 976 / page 30)
CB In te r fe rence-A New Monster  (J  u ly  1976 /  page 10)
NOAA Weather Service Update (J uly 1 976 / page 52)
CARS Band Changes Made (September 1 976 / page 50)
CB In te r fe rence l l (Oc tober  1976 /  page 33)
The40dB Underpass(antenna) (October1976 I  page 44)
CB In le r fe rence Prob lems? Jam'Em!  (December  1976/

page 47)
NOAA Update (December 1 976 | page 47)

HEADEND RECEIVING SITUATIONS

Noise Sources (May 1 974 / page 8)
RFf Sources (M ay 1974 / page 1 9)
Co-Channel & Antenna Phasing (J une 1 974 / page 7)
VH F/ U H F Wave Propagation (Septem ber 1974 I page 421
Selective FM Distant Receiving System (September 1974 /

page 42)
A lso  see November1974,  page48

92 Miles Of Terrain (October 1974 / page 7)
More Signal Propagation (January 1975 / page 7)
Lightning Protection Systems (February 1975 / page 10)
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Sun +  Dust  =  No ise(Pre-Amps)  (May1975 /  page13)
Emergency  Warn ing  Sys tems (Ju ly  1975 /  page 14)
D ig i ta l  C lock  RFI  Sources  (August  1975 /  page 34)
Co-channe l  E l im ina t ion  /  Phas ing  Sys tems

(Septem ber 1 975 / page 1 0)
E l  im ina te  S igna l  Fad ing  (Mu l t i -Mode)  (October  1975 /

page 1 0)
CATVSate l l i teTermina ls (October1975 /  page21)
Pre-Amp Ghosting Problems (October 1975 | page 42)
Th in  Marg in  o f  CATV (Headends Des igns)  (May 1976 /

page 1  2)
Th in  Marg in  l l -HowTo F ind  S igna ls (June '1976 /  page35)
CB In te r fe rence Causes  And Cures  (Ju ly  1976 /  page 10)
Th in  Marg in  l l l -T raps  And F i l te rs  (August ' l  976  /  page 10)
Kn i le  Edge ls  For  Rea l  (August  1976 /  page41)
Th in  Marg in  lV  (Headend Troub le  Shoot ing)

(September  1  976 /  page 40)
More  on  Match  Loss  At  Headends (November  1  976 /

page 45)

M E A S U R E M E N T S

Signaf  /No ise  Rat ios(June l  974 I  page29 '1
Chart Recording Techniques (October 1 974 I pageT)
Us ing  FSM-Par t  One(October  1974 /  page18)
U s i n g  F S M - P a r t T w o ( N o v e m b e r 1 9 7 4  /  p a g e T )
Mak ing  74 l75  Measurements  (December  1974 /  page 19)
SLM/FSM Cal ib ra t ionTechn iques(January1975 I  page22)
Spectrum Analyzer U ses / VSM-1 (Jan uary 1 975 / page 41 )
More Basics Of Chart Recording (May 1975 I page21\
Wideband No ise  Source  (June 1975 /  page 29)
Everyman's Economy Analyzer (J u ly 1 975 / page 7)
Rad ia t ion  Measuremenls  /  RD-1  (August  1975 /  page 40)
Frequency  Measurements (December1975 /  page17)
Pay TV Trap Measurements  (November  1975 /  page ' l  8 )
TVSigna ls  As  Markers (December . l975 /  page 29)
lmpedance Matching / Cable To Passives (Novem ber 1 975 /

page 44)
Suppose You Are Out Of Spec For 77? (December 1 975 /

page 8)
75 /76  Measuremenl  Ins t ruc t ions  (January  1976 /  page 19)
Frequency  Measuremenls  Made Eas ie r  (January  1976 I

page 35)
CATA Test Equipment Program (February 1 976 / page 36)
FCC Ins t ruc l ions  For  Tes ls  (  February  1  976 /  page 45)
ACM-20 Tes t  Record ing  Sys tem (March  1976 /  page 21  )
Heath SR-2558 2 Channel Chart Recorder System

(March  1  976 /  page 25)
U HF Translator Frequency Measurement Problems

March 1976 /  page46)
March  1976 /  page25)

Frequency Measurement of Audio Modulated Carriers (FM)
( March 1 976 / page 47)

More  On Frequency  Measurements  (Apr i l1976 /  page61 )
Tru th  About  Trans la lo r  Frequency  S lab i l i t y  (May 1976 /

page 43)
A l ign ing  U HF lo  VH F Conver le rs  (J  une 1  976 /  page ' l  8 )
Chart Recorder Interface To Jerrold 704 (Aug ust 1 976 /

page 42)
E lemenlary  Ana lyzer  l l  (September1976 /  page 16)
Frequency Measuremenls Modulat ion Sir ipper

(Septem ber 1 976 / page 46)
Keeping Up With Analyzer Measuremenl Techniques

( N o v e m b e r 1 9 7 6  /  p a g e  1 0 )
Wide Band Noise Generator As Measurement Too

(November  1  976 /  page 41  )
Rad ia t ion  Tes t  D ipo le /  Ampl i f  ie r  Measurements

(December 1 976 / page 40)

OPERATIONS AND TV STATION INTERFACE

Major  Fac i l i t ies  Changes and CATV lmpact  (August  1974 /
page 33)

Preparing Franchises For March 31, 1977
(September 1 974 / page 1 9)

MATV Opens Back DoorTo CATV (October 197 4 I page32)
CTAC- Friend Or Foe? (October 1 974 / page 41 )

Schi ldhause On Copyright (November 1974 / page 31 )
Fourth Network / 76.61 (e) (3) (January 1 975 / page 1 7)
Propound-Get Involved (March 1975 / page 6)
In lamous Freezeof  1948(March  1975 /  page l  0 )
CBS Co lor - l t  D id  Not  F ly  (March  1975 /  page 26)
UHF F iasco(March '1975 /  page39)
HowTV Came To Panther Val ley (March 1975 / page 52)
CATV's Roots (Apri l  1975 / page 49)
CATV's Mistakes (Apri l1975 | page 52)
G-L ine  /  H is to r ica l  (May 1975 page 44)
ComputerA ids  Rate lncreases(June l  975 /  page38)
Does Communi ly  Have Lega l  R igh t?  (August ' l  975  /  page 7)
Should Industry License CATV Personnel? (Apri l  1 976 /

page 49)
A l r igh t  -  Who 's  The Ham? (Apr i l  1976 /  page 58)
Two-Way Radio Repealers On Your Tower? (Apri l  ' l  976 /

page 63)
CATA Announces  CC05-76(May 1976 /  page32)
When You Reach 1,000 Subs - Then What? (May 1976 I

page 45)
Changes For CARS Band Due (June 1 976 / page 30)
Hams In  CATV- l l (June 1976 /  page 43
L icens ing  Personne l?  (Ju ly  1  976 /  page 51  )
ls There A Translator In Your Future? (Aug ust 1 976 /

page 31 )
More  Hams Aga in  (August  1976 /  page 44)
CC05-76 Repor t  (September  1976 /  page 10)
Innovative Converter R and D (September 1 976 / page 49)
Wi th  Fr iends  L ikeThese(Coop 's  Cab le  Co lumn)

(November 1 976 / page 43)
" l ' l l  Shu l  Down Before  Comply ing"  (Sausa l i to  S tory )

( Decem ber 1 976 / page 1 0)
Broadcasters Speak Out Aboul Cable (ADl's)

( Decem ber 1 976 / page 26)
Exper ience ls  What  Counts  (Coop 's  Cab le  Co lumn)

(December 1 976 I page 44)

SATELLITES /  CATV

AT5-6  Sate l l i te (August  1  974 /  page 26)
A lso  see September1974,  pages  33 ,40

UpThe Down L ink  (October l  975 /  page 1  9)
CATV Sate l l i te  Termina ls  (October  1975 /  page 21  )
First Andrew SaTerm (Decemberl 975 / page 30)
CATV Satel l i te Update (December 1975 / page 29)
Ear th  Termina ls  Phase l l (Tu lsa  Ins ta l la t ion)

(February  1976 /  page '1  0 )
Sate l l i te  Termina l  S ize  Arguments  Heat  Up (May 1976 /

page27)
Sate l l i te  Termina ls  and 4 .5  Meter  D ishes  (June 1976 /

page 47)
4 .5  MeterAntenna Pa l te rns(Ju ly  1976 /  page 50)
Sate l l i te  LNA (Pre-Amps)  (Ju ly  1976 /  page 52)
Smal l  Ear th  Termina ls  And Po l i t i cs  (August  1976 /  page 4)
Small  Earth Terminal Update At CCOS-76

(September 1 976 / page 28)
Earth Terminal Shared Use Approved (September 1976 /

page 51 )
Satel l i le To Home Tests Scheduled (December 1976 /

page 37)

SYSTEM LAYOUT& DESIGN

Trunking Vs. Second Headend (August 1 974 / page 1 8)
Nolhing But Line Extenders (September 1 974 I page28)

Also see November 1 97 4, page 47
Lightning Protecl ion In Plant (February 1 975 / page 51 )
S landby PowerAtTrunkAmps (Pa lmer ) (May 1975 /  page9)
Using Your Own Poles (November 1975 / page 28)
Pole Kickback (January 1 976 / page 48)
Anchor ing  Po lesWi th  Guys  (January  1976 /  page48)
Po le  Band i ts  /  Wha l  Po les  Cost  Ut i l i t i es  (February  1976 /

page 25)
Beating The Beats-Adding 13lh Channel Problem

(Apri l  1 976 / page 36)
Low Cost Poles And Hardware Supply Source (Apri l  1976 /

page 62)
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EDITOR'S NOTE:
lf lhere has ever been a prophet in

the TV industry, lrving B. Kahn is that
man. Kahn's history in CATV began in
the very early 1960's when he created
the f i rs t  maior  nat ionat  MSO (Mul t ip le
system Owner) company; Telepromp.
Ter. Kahn has always been ahead of
his time. He has been severely crit icized
and for  many years h is  in f  luence on our
industry  has been min imal  i f  a t  a l l .  St i l l ,
i t was Kahn who first saw pay cable (in
1960) and it was Kahn who first saw big
city systems (1961). lt was Kahn who
dared to be different and it was Kahn
who perhaps more than any o lher
s ingle indiv idual  (wi th the possib le ex-
ception of Bil l Daniels) attracted the
investment world to the cable world.

F iber  opl ics is  the la test  Kahn'crusade'. In true Kahn fashion, the in-
dustry  is  e i ther  soundly behind the
vision of Kahn or soundly skeptical of
the vision. At the moment, it appears
that the skeptics may outnumber the
visionaries. In true Kahn form, on March
15 Kahn delivered a 'pep talk' to the
CATV Analysts Group in New york
City. . .on. . .f iber optics. The talk, apily
ent i t led "a gra in of  sand,  a gra in of
salt" painted the rosey future Kahn
sees coming for  'broadband com-
mun ica t i on  sys tems '  wh i ch  them-
selves dare to be different by tieing
thei r  own dest iny to the emerging f  iber
optics transportation mode.

CATJ feels that an edited amount of
this Kahn-ese is worth sharing with the
industry this month because for the
next few weeks (at least) you wil l be
hearing a great deal about the fiber op-
t ics phenominon.  Kahn would l ike to
see that what you hear in the next few
weeks wil l go on and on and on. That
f  iber  opt ics wi l l  not  be another  , f  lash in
the pan'; such as bi-directional two-wav
or locally programmed full color locjl
or ig inat ion studios.

Kahn has a producl to sell; f iber op-
tics. And he's sell ing hard.

lrving Kahn On Fiber Optics. r r
FIBER OPTIGS IS LARGELYSAND

ANDTHESAME PEOPLEWHO
GONTROLTHE OIL. . .ALSO

HAVE A LARGE STOGKPILE OF
[you guessed itJ

SAND

"A funny th ing happened to
me on the way to  th is  forum.
Since last we met en masse,
about two years ago next month,
I have ambled down several
cu rv ing  roads  sea rch ing  fo r
some of the answers to some
of the questions that hang l ike
storm clouds over the broad-
b a n d  c o m m u n i c a t i o n s  i n -
dus t r y .  Then  one  day  l as t
summer ,  I  t u rned  a  co rne r ,
came face to  face wi th  two
gent lemen f rom New Jersey,
and  sa id  to  myse l f ,  "He re
comes the sun."

This  serendip i tous encount-
er  took p lace in  the unl ike ly
town of Orange, New Jersey,
where, at that t ime, ensconced
in what best can be described
as a loft,  these two scientists
were  qu ie t l y  and  w i thou t
pretension laying the founda-
t ion for  what  would undoubt-
edly  be a tower ing achieve-
ment in the f ield of broadband
communicat ions.

In  just  500 square feet  o f
space,  two young ph.D. 's ,  s t i l l ,
i t  seemed to me, too young to
be so smart ,  were manuiac-
turing a new product so star-
t l ing ly  revolunt ionary that  i ts
incandescence was matched
only  by the l ight  butb that ,  t ike
a.  car toon bal loon,  began to
glow in my own head.

Fibers! Optical f ibers. Long
thin pieces of glass, drawn so
fine as to be no thicker than a

strand of hair. Optical f ibers of
such technica l  pur i ty ,  o f  such
strength and endurance, and
wi th capabi l i t ies so dramat ic
tha t  i t  d idn ' t  r equ i re  a  th i rd
Ph.D. to immediately recognize
that these hair- l ike strands of
g lass could shat ter  a l l  ex is t ing
l imi ta t ions in  communicat ions-
and  cou ld ,  i n  p rope r  com-
binat ion wi th  anc i l lary  dev ices,
revo lu t i on i ze  the  com-
municat ions and in format ion
industr ies.

Wel l ,  what  fo l lowed was a
long,  hot  summer and then a
long, cold winter. There were
the proverbial sleepless nights,
the round- the-c lock business
nego t ia t i ons ,  t he  h igh - leve l
t e c h n i c a l  b r i e f i n g s ,  a n d  t h e
endless hours of research and
study. I got thinner, and several
attorneys got fatter. But by the
t ime  the  l as t  snows  had
me l ted ,  an  exc i ted  g roup  o f
bus inessmen ,  eng inee rs  and
scient is ts  emerged f rom the
board room to announce the
fo rma t ion  o f  ou r  i ndus t r y ' s
newes t  co rpo ra t i on :  T imes
Fiber  Communicat ions,  Inc. ,  a
j o i n t  v e n t u r e  b r i n g i n g  t h e
Times Wire and Cable division
of the Insi lco Corporation into
cohabi ta t ion wi th  F iber  Com-
mun ica t i ons ,  t ha t  p rod iga l
chi ld of Doctors Frank OaOby
and Ronald Chesler, my two
young fr iends from Orange.

As  a  sha reho lde r  o f  t he
o r ig ina l  F ibe r  Commun ica -
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t i ons ,  a  pos i t i on  I  assumed
shortly after meeting the good
Doctors, and as a shareholder
and director of the new Parent
corporation, I have had both
the obligation and the Privi lege
of  throwing mysel f  in to th is
new wor ld  o f  op t i ca l  f i be r
communicat ions wi th  a gusto
one enjoys only a few t imes in
h is  l i fe t ime.

A f  t e r  d iges t i ng  l i t e ra l lY
thousands  o f  pages  o f
l i terature in the f ield, and after
rubb ing  shou lde rs  w i th  and
picking the brains of some of
the foremost  exper ts  in  th is
area, I feel l ike a young man
with a new love.

And what's i t  al l  about, this
new techno logy  tha t  makes

g rown  men  g iddy?  PerhaPs
more to the point, what is lrving
Kahn doing al l  wrapPed uP in
f iber?

We l l ,  two  immed ia te  an -
swers come to mind. First and
foremost, the fact of the matter
is that f iber is the master keY
tha t  w i l l  a t  l as t  open  the
gateway to broadband com'
mun ica t i ons ,  and  heaven
knows that  broadband com-
municat ions is  someth ing wi th
which I have been concerned
fo r  mos t  o f  my  adu l t  l i f e .
Secondly ,  as Paul  Kagan's
Cablecast so aptly stated when
our venture was f irst announ'
ced last  December"and I
quote-  - " ln  f  iber  oPt ics Kahn
has selected a vehicle with the

Features;
. Hioh oain, flat response throughout an ex'

tende-d bandwidth-push'pull hybrids-50
t0 300 MHz forurard, 5 to 32 MHz reverse.

. Pluo-in Reverse Amplifier with the highest
outdut capability available.

. High Elficiency Power Supply.
o Built-in over Cunent Protection.
. 18 month Parts & Labor Warranty

(Standard on all AEL Expanded Band
Amplifiers).

abil i ty to l ight up the invest-
ment community." Close quote
and amen.

On the latter point, I  am so
conf ident  that  th is  wi l l  be a
sel f - fu l f i l l ing prophecy that  I
w i l l  mere l y  add  tha t  i f  f i be r
doesn't set you on f ire, then
your Brooks Brothers suits are
asbestos.

On the matter of broadband
communications- -which is, af-
ter al l ,  why I am knee-deep in
this adventure of a venture- - l
am equa l l y  con f i den t  o f  t he
ro le of  opt ica l  f ibers.  I  fee l ,
however, that the complexity of
this technology warrants fur-
ther discussion. As New York
Times columnist Tom Wicker
wrote earl ier this month in an
art icle about f iber optics and
other new technologies, quote,
"when Gutenberg invented the
print ing press, farseeing men
o f  h i s  day  wondered  wha t
would be the consequences of
a device that could actually put
a Bible in the hands of every
man.  Now,"  Wicker  cont inued,
"the experts say there's about
t o  b e  a  c o m m u n i c a t i o n s
revolution to r ival or surpass
the one Gutenberg wrought ,
and once again mere mortals
can't quite conceive what the
consequences  m igh t  be . "
Close quote. Lest any "mere

mortals" in this room today
leave  the  p remises  uncon-
vinced about fiber optics and its
abil i ty to alter our l ives, i t  is
worth our while to further ex-
plore i ts appl ications.

It was pointed out in a recent
TV Guide art icle on the subject
that  " in  the ent i re  h is tory  of
l o n g - d i s t a n c e  c o m m u n i c a -
t ions. . . from the telegraPh to
television, electr icity has been
the medium used to conveY in'
formation. . ." Now, for the f irsi
t ime, al l  of that can and wil l
change, with the advent of oP'
t ical f iber communications, fot
these t iny glass hairs are the
conductors not  o f  e lect r ic i tY
bu t  ra the r  o f  someth ing  as
simple and as plentiful and as
cos t  e f fec t i ve  as  P la in ,  o ld
l i gh t .

By conver t ing e lect r ica l
s ignals  and in format ion in to
pu lses  o f  l i gh t -  -a  techn ique

Series. .. Bidirectional* frunk
Extender Amplifier
AGC' on the VHF amPlilier Permits
tight gain control for as few as
4 channels.
High level Output Capability, and a
waste free economical operation-
perfect for the small system today,
that plans to be bigger tomorrow.
'*rr"r"€D

CfiIV Communicotionr Divirion
AMERICAN ELECTRONIC LABORATORIES, INC.
P.O. Box 552, Lan3dale, PA 19446 . (2151822-2929

Introducing
the llew M4X



accomplished more or less by
the f l ick ing on and of f  o f  a  t ight
source-  - the or ig ina l  s ignal  is
converted into a pulsed code,
and this coded beam of l ight is
then  en te red  i n to  the  g lass
f iber ,  carr ied on i ts  journey
along straight or curving routes
with no detrimental effect, and
then "captured"  at  the other
end by a photodetecting device
which conver ts  the l ight  s ignal
back into electr ical energy.

The ef fect  is  to  create a
mode  o f  commun ica t i ons
which completely changes the
charac te r i s t i cs  o f  a  cab le
television plant- -and al l  for the
better.

F ibe r  op t i cs  techno logy
brings a far greater bandwidth
capab i l i t y  t han  eve r  be fo re
economically feasible- -a point
i l l um ina ted  by  the  fac t  t ha t
today one thin f iber can carry
30 different channels. The ex-
tensive difference in cost be-
tween one or even a handful of
f ibers encased in a cable no
larger  than a typ ica l  RG-59U
drop cable now used through-
ou t  t he  CATV indus t r y  i s
reason enough to be excited.
Adding to  th is  exc i tement  is
the fact that f iber optics brings
wi th i t  except ional  s t rength,
extra-ord i nary crush resistance
and f lexibi l i ty, a total insensi-
tivity to temperature variations,
a high resistance to al l  electr i-
cal interference, and a total
absence of signal leakage.

Then, consider the fact that
the extreme low-loss charac-
terist ics make it  possible for
the optical signal to travel for
great  d is tances before amp-
l i f icat ion is  requi red,  thereby
again dramatical ly lowering the
cos ts  o f  sys tem des ign ,
equ ipmen t ,  i ns ta l l a t i on  and
maintenance. And just to cap
this al l  off,  picture in your head
a f iber  opt ic  cable,  no wider
around than the conventional
piece of Bell  wire now attached
to your  te lephone,  versus a
s tandard  coax ia l  t r unk  l i ne ;
now imag ine  how easy  i t ' s

going to  be to  snake these
thin cables through the over-
crowded ducts  in  our  urban
areas ,  where  underg round
cons t ruc t i on  i s  such  a
signif icant factor. With optical
f ibers,  i t 's  poss ib le ,  even,  to
feed  the  cab les  th rough
exist ing gas ducts, for, since
the  s igna l  i s  non -e lec t r i ca l ,
there is no danger of f ire or ex-
p los ion.

Even if  f iber optic systems
promised noth ing more than
the above- -even if there were
no new capabil i t ies and blue-
sky services to be had from
th i s  t echno logy ,  t he  cab le
television industry would st i l l
be receiving a better, cheaper,
more easily constructed plant

today, r ight now, than anything
ever before available through
conventional CATV equipment.

That's a very important point
to be made before an audience
of CATV investment analysts.
What I am saying is that i f  I
were asking an entrepreneur to
consider f iber optics because
of  i ts  fu ture capabi l i t ies,  he
would have every r ight to hold
back and hesi ta te bef  ore
mak ing  any  i nves tmen t .
However, I  am asking, instead,
that  he consider  f iber  opt ics
because of i ts present abil i ty to
enhance  the  de l i ve ry  o f  t he
signal to the home, and to do
so better, cheaper and with far
l ess  r i sk  o f  s igna l  l oss  o r
system downtime.

!

E

(o

45

oI"D rf,ffiIot[D Pnl0ns
(on state-of-the-art 1977 products)

From America's Oldest
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Same Day Shipment-
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Le t  me  re tu rn ,  now to
d i scuss  the  l i gh t  sou rce  fo r
these coded beams that  wi l l
t ravel  these incredib le  f ibers
and make a l l  o f  these wonders
come to pass. The two sources
most commonly used today are
the L ight  Emi t t ing Diode,  bet -
t e r  k n o w n  a s  L E D ,  a n d  t h e
laser .  The choice between the
two  i s  ma in l y  de te rm ined  by
par t  i c  u  l a r  sys tem req  u  i r e -
ments.

Fo r  pu rposes  o f  de f i n i t i on ,
an LED is  just  what  i t  sounds
l i ke :  a  d iode  wh ich ,  w i th  p rope r
st imulat ion,  can be caused to
emi t  l ight .  A d iode,  to  carry  i t
one step fur ther ,  is  a  dev ice
conta in ing both a pos i t ive and
a negat ive e lement .  The l ight
emi t ted f rom an LED is  more
di f fused than that  o f  a  laser ,
and therefore not  as usefu l  in
cer ta in  appl icat ions

The laser ,  which we a l l  know
is an acronym for  L ight  Am-
p l i f i c a t i o n  b y  S t i m u l a t e d
E m i s s i o n  o f  R a d i a t i o n ,  i s  a
device which produces an in-
tense  beam o f  v i s i b le  o r  i n -
f rared coherent  l ight  by pump-
i n g  a t o m s  t o  e v e r  h i g h e r
e n e r g y  l e v e l s  a n d  a l l o w i n g
them to osc i l la te  in  an opt ica l
resonator  unt i l  the energy level
is  h igh enough that  a  constant
s t ream of  photons is  emi t ted.
Now tha t  we ' ve  go t  t ha t
cleared up, suff ice i t  to say that
there are both LED's and lasers
ava i l ab le  to  us  today  wh ich
have  a l ready  p roven  the i r
c a p a b i l i t i e s  f o r  u s e  a s  l i g h t
s o u r c e s  i n  t h e  m o s t
s o p h i s t i c a t e d  o p t i c a l  f i b e r
systems.

So ,  f rom the  v iewpo in t  o f
pu re  equ ipmen t ,  l e t ' s  t ake  a
look  a t  where  T imes  F ibe r
Commun ica t i ons  now s tands
as i t  pos i t ions i tse l f  to  lead the
cab le  te lev i s ion  and  re la ted
b r o a d b a n d  i n d u s t r i e s  i n  t h e
u s e  o f  o p t i c a l  f i b e r  c o m -
municat ions.

First, we have the f iber-and
the f iber  we have is ,  wi thout
qua l i f i ca t i on ,  t he  f i nes t  now
being produced in  th is  or  any
other country, and gett ing even
bet ter  wi th  every product ion
run. Less than a year ago, the
f  i r s t  f  i be r  i ns ta l l ed  fo r  com-
mercial CATV use had a loss of
15  dec ibe l s  o r  dB-and  con -
s ider ing that  the loss in  con-

ventional 3/4" coax of the same
length is  about  62 dB,  that  was
pret ty  goodl  Today,  however ,
w e  a r e  r o u t i n e l y  p r o d u c i n g
f i be r  o f  we l l  be low  10  dB  loss ,
and i t  works!  l t 's  for  rea l .  And
i t 's  for  sa le and being so ld r ight
now.

T h i s  i s n ' t  h a r d  t o  c o m -
prehend when you remember
tha t  t he  two  gen t l emen  who
are  respons ib le  fo r  t he
manufacture of  our  f iber  are
the very same gent lement  who,
as research sc ient is ts  wi th  Bel l
Labs,  were responsib le for  the
manufacture and test ing of  the
f ibers,  lasers and re la ted op-
t ica l  dev ices and mater ia ls  now
being demonstrated by Bel l  in
several test appl ications.

S e c o n d l y ,  i n  t h e  a r e a  o f
e q u i p m e n t ,  o u r  o w n  e x -
per iments ind icate to  us that
we wi l l  have avai lab le before
the end of  th is  year  a laser  wi th
a l i fe  of  bet ter  than 100,000
hours.  For  those who le f t  the i r
pocket  ca lcu lators  back in  the
o f f i ce ,  t ha t  t rans la tes  i n to
more  than  10  yea rs  o f  con -
t inuous laser  l i fe ,  a  most  im-
pressive span. Anyone who has
fo l l owed  the  deve lopmen t  o f
lasers-and for those who are
techn ica l l y  o r i en ted ,  we  a re
ta lk ing here about  someth ing
ca l l ed  a  ga l l i um a lum inum a r -
senide laser-knows that  when
a  10 ,000 -hour  l ase r  was  an -
nounced,  that  was considered
a  b reak th rough .  lmag ine  the
quantum leap to  100,000 hours
and you ' l l  have an idea of  how
fast  th is  technology is  advanc-
i  ng .

Consider ,  too,  that  even i f  we
have to bui ld  our  f i rs t  systems
wi th 10,000-hour  lasers,  these
wi l l  last  over  a year ,  and i t  w i l l
be no great  technica l  problem
a t  t h e  e n d  o f  t h a t  t i m e  t o
replace those lasers wi th  the
more advanced model.

This  p iece of  g lass f  iber  that
starts out as l i t t le more than a
g r a i n  o f  s a n d ,  a n d  t h i s
m ic roscop ic  l ase r  no  b igge r
than a gra in of  sa l t - together
they are going to  change us
and everything around us. And
as  i f  t ha t  weren ' t  t e r r i f i c
enough ,  I  have  the  added
del ight  o f  knowing that  a l l  o f
what  I 've been ta lk ing about
today came about as the result
of extensive research by one of

the CATV industry's foremost
adve rsa r ies :  none  o the r  t han
Bel l  Te l .  For  once,  the cable
te lev is ion industry  is  go ing to
be  a  to ta l  bene f i c i a rv  o f  Ma
Be l l .

S o ,  t o  r e p e a t  a  q u e s t i o n ,
what  is  l rv ing Kahn doing a l l
w r a p p e d  u p  i n  f i b e r ?  H e ' s
help ing to  put  together  a new,
impor tant  company which wi l l
u l t imate ly  of fer  the f i rs t  and
only  investment  oppor tuni ty  in
t h i s  n e w  t e c h n o l o g y  a n d  a t
terms too good to be true even
in good t imes.  He's  tak ing the
best that Ma Bell has to offer-
both in  research and,  in  the
fo rm o f  Doc to rs  Dabby  and
Chesler ,  in  ta lented people-
and running wi th  i t  a t  a  pace
that  even the te lephone com-
pany won' t  be able to  mainta in.
He's  tak ing a new technology
and,  wi th  more than a l i t t le  he lp
f r o m  h i s  f r i e n d s ,  u s i n g  t h a t
technology to  make an "honest
m a n "  o f  h i m s e l f  b y  a t  l a s t
mak ing  poss ib le  those  b lue -
sky broadband marvels so of-
t en  pooh-poohed  th roughou t
the industry .  And,  for  the im-
mediate present ,  he 's  of fer ing
to the cable te lev is ion industry
r ight  here and now,  a chance to
upda te  and  upg rade  i t s
phys i ca l  p lan t  wh i l e  wh i t t l i ng
down its costs in major areas
of  system development .

T h a t  s e e m s  t o  m e  l i k e
enough good reasons, for start-
ers ,  to  just i fy  my involvement
and  accou  n t  f  o r  my  good
humor .

Let  me te l l  you a favor i te
s t o r y  t h a t  c i r c u l a t e s  i n  t h e
automot ive industry ,  concern-
ing one Mr.  F i restone and one
Mr.  Ford.  l t  was F i restone who
once approached Ford with a
pi tch to  se l l  t i res,  on ly  to  be
to ld,  in  no uncer ta in  terms,  that
when  i t  came to  t i r es  the re
were  th  ree  ve ry  f  i rm
s p e c i f  i c a t i o n s  t h a t  m u s t  b e
met .

"They must  be round,  they
must  be b lack,  and they must
be  cheap , "  Fo rd  sa id ,  "and
we' l l  waive the f i rs t  two i f  you
meet  the th i rd . "

Ladies and gent lemen,  l 've
seen  ou r  p r i ce  l i s t  and  "we
meet  the th i rd . "  "Now, just  for
good measure,  we' l l  make our
cables round and b lack."46



CARS BAND MICROWAVE
PATHALIGNMENT

by
John Schuble / Wil l iam Ell is
Telesis Corporation
Evansvi l le, Indiana
47714

Microwave path a l ignment
(espec ia l l y  a t  CARS band)
has  been  cons ide red  , , b lack
mag ic "  o r  a t  bes t  a  ted ious
t ime consuming "ar t " .  And,  i t
i s  j us t  t ha t ,  i f  i t  i s  no t  ap -
proached wi th  a speci f ic  p lan
of  a t tack in  mind.  Exper ience
has shown that  i f  a l ignment  of
even a re la t ive ly  s t ra ight  for -
ward CARS band path is  ap-
proached in a haphazard man-
ner, many hours or even days
may be consumed before ac-
ceptable results are obtained.
Since contract tower personnel
are qui te  expensive and not
a lways readi ly  avai lab le,  i t
behooves the CARS band
operator  to  achieve path
a l i gnmen t  as  rap id l y  as
possible. Although tower per.
sonnel are ski l led in their work.
path a l ignment  cannot  be le f t
to the contract tower crew. but
must be supervised by a com-
petent  technic ian who knows
what must be done and has a
plan set  out  to  accompl ish the
ef for t .  Dur ing the past  four
years a technique has been
developed which has proved it-
self on nearly 100 CARS band
paths.  l t  is  a  technique which is
straight forward and lends it-
se l f  to  a s tep by s tep a l ignment
procedure that can achieve op-
t imum pa th  a l i gnmen t  i n  t he
shortest period of t ime.

The approach does require
good planning and many of the
preparations can and must be
completed before the tower
crew is  even on s i te .  Before
a l i gnmen t  i s  a t tempted  the
fo l l ow ing  i n fo rma t ion  and
equipment  should be avai lab le:

1.  Path ca lcu lat ion sheet .
s h o w i n g  t h e o r e t i c a l
receive carrier level.

Receiver  AGC level  vs.
receive carrier level curve
( for  the receiver  be ing
used).
Topographic  maps wi th
transmit and receive points
located and a l ine
representing the micro.
wave path connecting the
points.
F ie ld  s t reng th  me te r  o r
l a rge  me te r  movemen t .
(See procedure.)
Angle f inder.
Three f  oot  carpenter

Two twenty foot pieces of
nylon twine.
Four  two-way
sound powered
phones, etc.

9. Two ground plane
nas.

10.  V ideo moni tor .
11"  Compass
12, Binoculars (optional).

After, the necessary items have
been' assembled the fol lowing
procedure should be read and
th rough ly  unders tood  by  the
superv isor  before the actual
work is started.
PATH ALIGNMENT
PROCEDURE

Path a l ignment  is  the
process of adjusting transmit.

REFTECTOn | (nt)

t ing and receiv ing antenna
systems so that the maximum
power is transferred between
the transmit and receive site. l t
can involve d i rect  rad iators ,
ref lectors, or both. l f  periscope
systems are used at both the
t ransmi t  and receive ends of
the  pa th ,  two  an tennas .  two
re f l ec to rs ,  and  the  an tenna
feedhorn  po la r i za t i ons  w i l l
need  ad jus tmen t .  I n  some
cases it  may also be necessary
to adjust the posit ion of the an-
tenna  feedhorns .  Where  ad -
justable face ref lectors  are
ut i l ized,  they may a lso requi re
adjustment. Listed is a recom-
mended sequence of  events,
wh ich  the  au tho rs  have  de -
termined is  the quickest  and
mos t  re l i ab le  means  o f  pa th
a l i gnmen t .  Approp r ia te  ex -
planations are given with each
step.  The inst ruct ions apply  to
the  t yp i ca l  m ic rowave  pa th
shown in f igure 1.
Step 1: Appoint a Supervisor.
Because  the  beamwid th  o f
the  t ransmi t ted  ene rgy  w i l l
probably  be less than 10,  the
a l i gnmen t  o f  an tenna  sys tem
components is very cri t ical at
CARS band frequencies. There-
fore, i t  is very important that
on  l y  one  com ponen t  be

REFT.ECTOR 2 (R2)

2.

3 .

4 .

5.
6 .

7.

8 . rad ios ,
te le -

anten-
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moved at a t ime if  there is to be
hope of receiving a signal. As a
resu l t  i t  i s  essen t i a l  t ha t  a
superv isor  be appointed to
direct adjustment of each an-
tenna system component. Ab-
solutely no adjustments should
be  a t tempted  w i thou t  h i s
explicit  instructions.

Step 2= Establ ish Com'
mun ica l i ons .  Appo in t i ng  a
superv i so r  and  ex tab l i sh ing
re l i ab le  commun ica t i ons  w i l l
save hours or even days in the
alignment process. The super'
v i so r  shou ld  have  a  d i rec t
commun ica t i ons  l i nk  w i th  a l l
four points of adjustment. l t  is
neither essential nor desirable
tha t  a l l  f  ou r  po in t s  com-

municate with each other. The
supervisor wil l  normally locate
himself at the receive antenna
(A2). From there he can com-
mun ica te  w i th  R2  v ia  sound
powered te lephones or  hand
he ld  t ransce ive rs .  He  w i l l
communicate wi th  A1 and R1
via hand held transceivers. ( l t
may be necessary to instal l  a
temporary ground p lane two-
way antenna 75 to 100 feet on
the receive tower. )  l t  is
possible to use telephones to
communicate wi th  A1,  but  th is
has the disadvantage of having
to extent the telephone l ine at
A1  to  the  a rea  ou ts ide  the
b u i l d i n g  w h e r e  t h e  d i s h  i s
located, or having to use two

persons at A1 (one to man the
te lephone  I  re lay  i  n fo rma t ion
outside and one to adjust the
dish). l t  may be necessary for
the personnel at R1 and/or R2
to move the i r  t ransceiver  an-
tenna from behind the reflec-
to(s)  before communicat ions
can be established.

Step 3: Level A1 and A2. lf the
d i shes  a re  l oca ted  d i rec t l y
beneath the ref lectors  they
may be set to a start ing point
with a three foot carpenter's
level .  This  may be done by
placing the carpenters level on
the underside of the dish and
adjust ing the mount ing legs
unt i l  the d ish is  level .  An angle
finder, as shown in l igure 2,
wil l  be used later to set the
angle of the reflector. Angle
finders are used by carpenters
to set the "pitch" of roofs,

l laD D:or:rl oF tN-
cLINAilON ?ror DrlL
(NrrDl: wr]l alwlYs
FOrNr UP)

FIGURE 2 lxou FTNDER

etc., and can be purchased at
most hardware stores. ]f the
d i s h  d o e s  n o t  l i e  d i r e c t l y
beneath the reflector, refer to
f igure 3 to determine the t i l t
angle of the dish and ref lector.
Step 4:  Preset  Polar izat ion.
Al though waveguide is  rec-
tangular in shape, the moun-
t i ng  ho les  wh ich  a l l ow  two
pieces of  waveguide to  be
connected together  may be
a r ranged  in  a  square  con -
f igurat ion,  which wi l l  a l low the
waveguide to be "crossed". l f
the waveguides are crossed,
signal rejection wil l  occur on
the order  of  30d8.  l t  is
theref  ore imperat ive that
waveguide instal lat ion be un-
dertaken with care to avoid
cross polar izat ion.  Energy
leaving the transmitt ing anten-

G0m.pqre'
(kom.par')
v.To exqmine in order to note the

similcrrities or diff erences.

Not qll connectors cre creqted equcl. How do
you decide which to instoll in your CATV sys-
tem? Let LRC help you compqre quqlity, fec-
tures, performcnce, cost ahd delivery of our
connectors with cny ond all other connectors
mqde. You will discover why hundreds of sys-
tem owners, operqtors and engineers hqve in-
stclled LRCconnectors. Compare cnd you will
note the superior differences in our connec-
tors.

IrRC
rz. The CATV Connector Speciolists.

I R C  E L E c r R o N r c s ,  r N c .
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C A N A D A  T H R U r  t l e c t r o l i n e  T V  I q u r p m e n t .  M o n l r e a l ,  Q u e b e c

See us at booth 1 3.
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t he  feedhorn .  The  t ransmi t
po la r i za t i on  mus t  rema in  i n
this posit ion (as l icensed) and
the  two  ends  ( t ransmi t  and
receive) are "matched" by ad-
justing the receive polarization
only. As a start ing point for the
receive polar izat ion,  pos i t ion
the feedhorn just as you did the
transmit feedhorn, by looking
at the other tower and point
Side B toward you for vert ical
po lar izat ion.  This  wi l l  usual ly
be c lose to  the f ina l  set t ing
unless your antennas have cir-
cu lar  feedhorns.  Wi th c i rcu lar
feedhorns the receive polar-
ization may have to be turned
anywhere f rom 0o to  90 '  to
match the t ransmi t  po lar iza-
t i on ,  s ince  the  ene rgy  may
spiral in the circular feedhorns.

Step 5: Adjust Feedhorn. This
step should be performed only
by competent technicians who
are quali f ied in antenna work,
and should only be performed,
o r  checked ,  when  the  tech -
nician has reason to suspect
an antenna to be faulty. l f  new
antennas are being used, this
step may be skipped.

First, adjust the focal length
of the feedhorn by moving it  in
or  out  o f  the d ish;  then adjust
the spring tension on each of
the feedhorn guywires unti l  the
feedhorn is  centered in  the
d ish .
Step 6 Preset  R1.  Using the
angle f inder described in Step
3, adjust the reflector to 45'. l f
A1 has been set to any angle
other than 0'( level), R1 must be
set by 112 ot this difference.
For example, i f  the dish was
ti l ted in toward the tower from
level by 20', the reflector must
be raised from 45' by 10'(see
figure 3). Set R1 on azimuth
(a imed toward the receive
tower) .  Use topographica l
maps and landmarks,  pock.
e t  compass  and  ca l cu la ted
azimuth,  and v isual  s ight ing of
the receive tower to set R1 on
azimuth.  Be prec ise wi th  the
set t ing of  R1,  s ince i t  is  the
componen t  mos t  l i ke l y  t o
prevent signal reception during
the f irst al ignment attempt of
R2.

FIGURE 3

vERilCAr

na system on one polarization
must be received on the same
polarization, just as if the trans-
mitt ing and receiving antenna
systems were two pieces of
waveguide which had to  be
matched. The transmitt ing an-
tenna polarization must also be
set as specif ied by the station
l icense (or construction permit,
u s u a l l y  e i t h e r  v e r t i c a l  o r
horizontal).

To set the transmitting an-
tenna polarization to vertical,

FIGURE 4 wav:curDE PorARrzATtoN
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posi t ion yoursel f  behind the
feedhorn and face the receive
tower (underneath the d ish) .
Turn the feedhorn unti l  side B
f  aces you ( f  igure 4) .  For
horizontal polarization, turn the

. feedhorn unt i l  s ide A faces
you.  You wi l l  on ly  be able to
turn the polarization about 120'
with some antennas, because
the feedhorn ins ide the d ish
emp loys  guyw i res  ( sp r ing
loaded and adjustable) which
are used to posit ion and hold

E
7
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Verify that the face of R1 is
f lat by stretching a piece of
s t r i ng  ac ross  i t ' s  su r face .
(Some reflectors have an op-
t ion whereby adjustments are
available to curve the face of
the reflector to achieve more
gain as a result of a specif ic
distance between A1 and R1
and a specif ic size of A1 and
R1 . )
Step 7:  Set  up to  moni tor
received signal strength. The
rece ive r  AGC mete r  can  be
read to obtain an indication of
the s t rength of  the received
signal, but this method does
not  prov ide the needed sen-
s i t iv i ty  for  e i ther  p ick ing up a
s igna l  i n i t i a l l y  o r  f o r  de te r -

|L,,,,*,. ":c.,v:r,.,. ?^rH
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min ing  sma l l  i nc remen ts  o f
change in  the s ignal  level .  A
video monitor connected to the
video output terminal of the
receiver wil l  enable an observer
to detect  s ignals  which would
be too weak to  cause a in-
d icat ion on the AGC meter '

BEFORE AFTER
-60 dB -69 dB
-73 dB -83 dB
-6r dB -68 dB
l o d B  7  d B
l4 Wotts 9 Wotts

F
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MoD-Krgo
IMPROVE YOUR SYSTEM'S PERFORMANCE

If you're thinking of rebuilding, pay-TV, extending your system
of if you simply want to give your customers better pictures, look
into Mod-Kitso .

Exomple, CorolA/ikoo 493 L.E.

X m o d @ + A s d B m V
T.B.@ *  45  dBmV
S . O . @ * 4 5 d B m V
N . F . @ C h . r 3
A.C. Power

Mod-Kitso are economical, easy to install and are available for most types of
distribution equipment. Call or write for complete info.

-NOIDBAlID

G-*tt**c,ttc,
535 E. Indlantown Road
Jupiler, Florlda 33458

(30s) 7.7-s000
Toll tr.c (too) 327-tce0

Be sure to connect the video
mon i to r  t o  an  unsque lched
output of the receiver.

Another  method of  obser-
v ing  the  s t reng th  o f  t he
received s ignal  is  to  moni tor
the  no i se  l eve l  ou t  o f  t he
rece ive r .  Th i s  me thod  i s
preferable to the AGC meter,
because  o f  i t ' s  be t te r  sen -
sit ivi ty; however, i t  is seldom
used with CARS band micro-
wave  when  f  i e ld  s t reng th
meters are available. Shown in
f i gu re  5  i s  a  con f i gu ra t i on
ut i l iz ing a f ie ld  s t rength meter
as  an  i nd i ca to r  o f  rece i ved
signal  s t rength.  The method
shown has the advantages of
good sensitivity and good port-
ab i l i t y .  The  f i e ld  s t reng th
meter can be taken outside to
A2 tor purposes of adjusting
A2, since it  is battery operated
and uses 75 ohm cable com-
monly found at CATV systems
to  de l i ve r  t he  s igna l  t o  t he
meter .  The meter  must  be
tuned to 70 MHz, therefore a
signal must be detected with
the video monitor before the
FSM can be tuned and used.

One other method used is to
simply purchase a large meter
movemen t  and  tempora r i l y
w i re  i t  i n  t he  p lace  o f  t he
smal ler  AGC meter .  This  wi l l
prov ide increased sensi t iv i ty
and portabil i ty, since the meter
can be extended to A2 with any
suitable pair of wires.

Step 8: Verify and monitor
transmitter operation.

Step 9: Pan R2 to receive
signal. The most common error
made when al igning reflectors
is  demonstrated in  f igure 6.
The main lobe of the reflector
is shown as a small circle with
side lobes shown as a larger
c i rc le .  l t  is  eas i ly  seen that50 Booth #712 NCTA Convention
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mere vertical and horizontal ad-
justments wil l  not necessari ly
cross the main lobe. The only
way to insure that you have
looked  a t  a l l  po in t s  on  the
re f  l ec to r  i s  t o  scan  i t  as
demonstrated.

Set the reflector elevation at
approximately 490 and move it
horizontal ly from one side to
the other, and note what signal
l eve l s  a re  rece i ved .  Then
change the vert ical sett ing to
48.50 and again per form a
hor i zon ta l  pan .  Con t inue
making horizontal pans at half
degree increments down to
410 .  (Use  the  ang le  f i nde r
described in step 3.) Return the
ref lector to the point where the
h ighes t  l eve l  o f  s i gna l  was
received.

lf no signal is received, return
to Step 6.

Step 10: Adjust A2. Most an-
tennas are mounted on 3 or 4
adjustable legs which rest on a
pylon or outrigger. Adjust each
leg sequent ia l ly  for  maximum
received signal, after polari.
zation has been rolated for
max imum s igna l .  A l i gnmen t
w i l l  no t  be  p rec i se  i f  t he
polar izat ion is  changed af ter
the d ish has been adjusted,
because polarization changes
may sl ightly alter the pattern of
the antenna. After polarization
and  d i sh  ad jus tmen ts  have
been per formed,  repeat  the
operation to correct any imper-
fections which result from in.
teraction of the adjustments.

Step 11: Pan Rl. Adjust for
maximum received signal as in
Step 9. The transmit antenna
system is independent of the
receive antenna system. No
adjustment performed in this
s tep  o r  S tep  12  be low ,  w i l l
change the sett ings of Step g
or Step 10.

Step 12: Adjust A1. Follow
procedure descr ibed in  Step
10 .

This  completes the s teps
required to al ign the antenna of
the  t yp i ca l  m ic rowave  hop
described. ln the event that a
signal cannot be received, the
problem may be one of  the
common causes l isted below:

1. Insensitive receiver.
2. Low transmitter power.
3. R1 not pre.set properly.

I,  FIGURE

4.  Mois ture orobst ruct ion in
waveguide. (Loss can be
checked with transmitter
or signal generator, and
power meter).

5 .  Crossed waveguide in
path. (Also, a choke.type
c o n n e c t o r  c o n n e c t e d

6 nrrlrcron scANNtNc pArrERN

6.

7 .

8.

d i rec t l y  w i th  ano the r
choke.type connector can
cause appreciable signal
loss.)
Receive polar izat ion im-
properly pre-set.
Obstac le in  path,  not
reported on field survey.
Defective antenna.
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TECHNICAL TOPICS

FIRST OPERATING 4.5 METER
The assault on the '9 meter TVRO

standard' began in earnest in April,
1976 (see CATJ tor January, page 45
and CATJ for February, full issue). On
Apr i l  1 ,  1977,a1Kal ispel l ,  Montana the
TelePrompTer company, with the able
ass i s t  o f  P rode l i n ' s  Je r r y  Pe l l ,  a
receiver from Scientif ic Atlanta and a

GORREGTION
Some people think that KSN
Character Generators are no
longer to be had. Not so!
You can get the character gen-
erators developed by KSN from
the people who make and sell
them now - Beston Electronics
Inc. Also known as BEl.
Same high quality, same great
products-new source.  BEl .  For
information, call Rod Herring at
(913) 764-1900. or write:

l:lt-o
lEJl-=tr

9o3 S. Kansas Ave., Olathe, KS 66061

120 degree kelvin noise temperature
LNA from Scientif ic Communications,
Inc. turned on the first ' legal' ( i.e. FCC
authorized) small earth terminal.

The 'victory' for Prodelin and the
others who labored so hard (lf not so
long in terms of how long these things
often take) was particulari ly sweet. The
first installation delivered pictures by
Pell and the others at 3 PM on Aoril
fools day. While final adlustments were
being made as we closed this issue of
CATJ for the presses, it appears the
system will have 51.5 to 52 dB signal to
noise at video when it has been finally
adjusted.

The TelePrompTer 'support' for the
sma l l  t e rm ina l s  i s  pa r t i cu la r i l y
signif icant simply because of the cost
savings which the giant MSO is able to
ef lect  wi th the 'smal ler- than-9-meter '
terminals. While TelePrompTer's 5,300
plus subscr iber  system might  wel l
have stood the cost  of  a larger
terminal, the savings with the smaller
terminal (which is certainly delivering
satisfactory pictures at the 51.5-52 dB
v ideo  s igna l  t o  no i se  reg ion )  can
obviously be put to good corporate use
elsewhere.

The Kal ispel l  terminal  wi l l  in i t ia l ly
deliver HBO programming to Kalispell.
A Queslion of Gain

"l read with interest your February
1977 issue of CATJ which was devoted
almost exclusively to small aperture
earth station antenflas. In general, the
issue covered a l l  o f  the important
aspects of  th is  new and emerging
market. However, on page 43 the l isting
of the various antenna sizes had some
errors. Andrew has opted, in both the
'1O-meter and 4.s-meter sizes, to go
with a double reflector feed system.
We feel  that  the h igher  ef f ic iency
afforded by this kind ol feed system is
ve ry  impor tan t  i n  de l i ve r i ng  t he
required carrier-to-noise level to the
receiver. Calculations indicate that a
dB gained at  the antenna y ie lds a dB in
carrier-to-noise level. The Andrew 4.5
me te r  rece i ve -on l y  ea r th  s ta t i on
antenna has a gain at 4 GHz of 44.0 dBi.
Olher  aspects of  the antenna are
covered in our Bulletin 10944. On page
44 lor February GATJ also indicates
that  the Prodel in  anlenna,  incorp-
orat ing a pr ime focus feed,  has a
ga in  o l  43 .7  dB i .  Spec i f i ca t i ons
published by Prodelin and on fi le with
the FCC indicate that their prime focus
feed has a gain of 42.9 dBi. A gain of

43.7 dBi in this size relector would
almost surely require a double ref lector
feed system. In small aperture earth
station antennas the gain is a crit ical
parameter .  The Andrew 4.5-meter
receive-only antenna delivers high gain
wh i l e  mee t i ng  the  necessa ry  FCC
pattern requirements. We feel that this
combinat ion provides the opt imum
so lu t i on  t o  t he  CATV ope ra to r
cons ide r i ng  t he  sma l l  ape r tu re
stat ion."

Carl Van Hecke
Product Planning Manager
Earth Station Antennas
Andrew Corooration
Or land Park,  l l l ino is

Buzz-
Prodelin advises thal they have a

'new' fsed system whlch is indeed a
prime focus type ol feed, but which has
addi t ional  gain above thei r  ear l ier
version. They also tell us it has 'patent
possib i l l t les ' .  For  our  roaders '  en.
l ight€nmenl ,  there ls  going to be
soms conlusion in the anlenna size
versus feed versus gain statements
one soes In prlnt for probably as long
as there are two or more manufacturers
oflering competitive products. Lacking
tho test range abil i ly and years of
experience required to make direct
verifications of those prinled numbers,
CATJ cannot be expected to act as a
releree in these "word battles". lt is the
game of  specmanship,  personi f ied.
About the best we can do is to provide
a completely open forum lor all comers
who have creditability and who have
something to say or ofler. That we are
doing.

TVRO Up.Date
Following up on the heels of CATJ's

special full- issue report on the status
o f  new ly  ava i l ab le  " sma l l  ea r th "
terminals, we have the following to
report:

(1)  Microdyne Corporal ion (Box
1527, Rockvil le, Maryland 20850) has
announced a new satell i te TV receiver
which they c la im is  an " important

break through" in demodulator design.
The  impor tan t  improvemen t ,  w i t h
patented techniques, involves a new
circuit which lowers the FM threshold
to 7 dB carrier.to.noise. Microdyne's
new mode l  1100 -TER(VT)  rece i ve r
i nc ludes  the  " improved  th resho ld
ex tens ion "  as  s tanda rd  equ ipmen t
according to the company.

o

WANTHD
CABLE SYSTEMS

2,000 to 7,000 subscribers.
Geographic locat ion not

too important. Prefer, but
not required, that ownel
ca r r y  pa r t  o f  f i nanc ing .

Respond Box A-3, Yo CATI,
Suite 106, 4209 NW 23rd,
Oklahoma City,  Oklahoma
73107, in

COMPLETE CONFIDEIUCE
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(2)  U.S.  Tower Company (P.O.
Drawer'S', Afton, Oklahoma 74331) has
completed antenna pattern tests with
their six meter dish antenna. According
to a schedule released late in March,
the first operating six meter terminal
was  schedu led  to  be  i ns ta l l ed  a t
Rockvil le, Texas shortly after the first
of April. The installation wil l operate as
a "tesl facil i ty" unti l the CATV system
there can obtain the FCC approval for
the use of the facil i ty for the cable
customers.

(3) Several readers, including some
in Canada, have drawn to our attention
the  "p la in  f ac t "  t ha t  r ecep t i on  o f
satell i te signals is not exactly what you
might call "broadcast reception". One
Canad ian  reade r  was  pa r t i cu la r i l y
concerned with our photographs on
pages 37 and 44 of the February 1977
issue of CATJ (showing off-screen lD
photos of  the Anik channels ut i l tzed
for TV distribution in Canada). "The
satell i te relay of signals is not in the
same category as st ick ing up an
an tenna  and  s imp ly  p i ck ing  up
broadcasl signals; lhese are privat€,
common carrier signals and lhey are
not intended for lhe general public's
use. The penallies are lhe same for
illegal inlerceplion of lhese signals as
they are for unauthorlzed inlercep.
tlon qt polnl to point (microwave)
transmibsions". Our Canadian reader
is of cours-e correct. Any reception of
common carrier signals, regardless of
where they come from (i.e. a bird or a
nearby Bel l  re lay tower)  is  lorb id.
den  un less  t he  rec ip ien t  has  the
authorization of the common carrier.
There are severe penalties for the mis-
appropriation of such signals, even for
test or experimental purposes. You
have been warned.

Cablecasting Manager Sought
One  o f  t he  mos t  i n te res t i ng

cablecasting operations in CATV has
an opening at the top. The present
cablecasting manager has a Ph. D. in
Communicat ions and he has bui l t  up a
so l i d  f o l l ow ing  fo r  spec ia l  even ts
telecasting and two local 30 minute full
color newscasts per day. This system
makes extensive use of videotape and
in this particular market the cablecast
system news is a consistent winner in
rat ings against  the local  te lev is ion
broadcast station. These are tough
shoes to fi l l  (the present cablecasting
manager  i s  l eav ing  l o  become a
p ro fesso r  i n  commun ica t i ons  a t  a
leading state university) and the salary
is "open". lf you are a professional who
knows how to make a f i rs t  c lass
ope ra t i on  cons i s ten t l y  t u rn  i n  t op
ratings, we'd l ike to hear from you.
Send resume and your availabil ity date
to:

Box C-l c/o CATJ, Suite 106, 4209
N.W. 23rd, Oklahoma City, Oklahoma
73'�t07.

Changes-Small TVRO Fil ings
There has been some question about

the  compu ta t i on  o f  'm i sce l l aneous
losses' for the satell i te transponder
s ignals and smal l  ear th terminals.  On
March 1 an FCC inter.office memoran-
dum was prepared as a'guide' for what
the FCC shal l  in  the future consider'acceptable presentat ions '  on smal l
TVRO applications in this area. CATJ
presents this memo essentially as cir-
culated within the FCC for reference
and for the assistance it may provide

Notes
(1 )Services from the same satel l i te

p r o v i d e  d i f  f  e r e n t  E l R P s .  F o r
example ,  the  HBO t ransponder
has  approx imate ly  1 .0  dB more
t r a n s m i t t e d  p o w e r  t h a n  t h e
t ransponder  p rov id ing  channe l
17 (Southern Satel l i te) service.
There fore ,  an  app l ican t  shou ld
declare the types of services
tha t  he  in tends  to  par t i c ipa te  in .
Daily variat ion-per RCA.
Heavy rainfal l  areas should in-
crease attenuation up to .0.5 dB.
Calculat ion based on + 0. ' l  o or.
bit  stabi l i ty of satel l i te or total
of 0.2' for 4.5 meter antenna.
Other antenna sizes mav use
the  fo l low ing  mode l :

d B t  
- /  O , \ ',u- re-t

Calcu la t ion  based on  an  ad-
d i t iona l  po in t ing  er ro r  o f  0 .1  o  o r
a total point ing error of 0.7..
Use model in (4).
Antenna gain tolerances. A +
0.2 dB variat ion is used based
on 4.5 meter antenna data.
LNA tempera ture  to le rances .
LNA temperature is given as a
typical noise temperature and

system operators currently preparing
or planning to prepare a small terminal
appl icat ion.

"As a result of several meetings on
the above subject with personnel from
the Cable Bureau, Engineering Office,
Common Carrier Bureau, Home Box
Of  f  i ce ,  and  RCA Amer i com.  t he
following miscellaneous losses wil l be
used as guidel ines in  the processing of
appl icat ions for  the l icensing of  smal l
earth stations.

(21
(3)

(4)

a  m a x i m u m  s p e c i f i e d  l i m i t .
For  th is  example ,  a  max imum of
130 'K  is  spec i f ied  (21 .14  dB"K)
and typ ica l l y  opera tes  a t  120.K
(20.79 dB'K). This tolerance is
sens i t i ve  to  the  LNA type se-
lec ted  and w i l l  vary  w i th  the
model and type of LNA used.

(8) RCA suggests a 0.4 dB degrada-
t ion loss. Comsat experiences
0.5 dB average degradation loss
on In te lsa t  lVs .  Comsat  and
Government  sa te l l i tes  de f ine  an
EIRP fa i lu re  when power  ou t -
pu t  d rops  - '1 .0  dBw.  Hence,  i t
was agreed to assign 0.4 dB
nomina l  and 0 .4  dB random.

(9)  LNA degradat ion  is  ass igned
0 dB for i t  can be reoaired and/or
replaced to correct degradation.

(10) Interference degradation is as-
s igned 1 .0  dB as  d iscussed in
the Small  Earth Stat ion Order,
F C C  7 6 - 1 1 6 9 .  H o w e v e r ,  d e -
ta i led  ca lcu la t ions  are  encour -
aged.

(1 ' l )  Data  on  f i le  a t  the  Commiss ion
shows that impulse noise begins
at 1.0 dB above FM threshold of
the receiver type used. lmpulse
noise appears as bright spark-
l ing  no ise  (ca l led  "spark les" )  in
the  v ideo and as  c l i cks  in  the
aud io .

(12) Loss characterist ic to earth sta-
t i o n  l o c a t i o n  r e s u l t i n g  f r o m
loss  o f  E IRP f rom sa te l l i te  and
a d d i t i o n a l  s p a c e  l o s s .  E a c h
ass igned loss  is  thus  pecu l ia r
to  each app l ican t ' s  loca t ion .
For the RCA satel l i te, locations
east of the Mississippi River are
part icularly affected by these
addit ional losses.

(13) RSS of the random losses."

Q r
€

e
<--+

!u

(0

(5)

(6)

Satel l i te  EIRP
Atmospheric
Polarization
Rain Attenuation
Earth Station Pointing
Wind Effects
Antenna Gain
LNA Temperature
Long Term Degradation:

Sate l l i te  EIRP
Earth Station LNA

I nterf erence Deg radation
FM Threshold
Back-up Satell i te

Subtotal
Total Losses

Nomlnal dB

(1 )
-0.10
-0.10

-0.30 (4)

r
-0.40 (8)

(e)
.1 .0 (10)
-1 .0  (11 )

(12)
2.90 dB
3.65 dB

Random (RSS) dB

-0.15 (2)
-0.10
-0.10
-To ltl
-0.40 (5)
-0.20 (6)
-0.35 (7)

-Yo lul

_

0.75 dB (13)

(7)
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1) Small earth terminals. CATA saw the problem with large, expensive terminals (they
cost alot of money) and the engineering ability of smaller terminals to do the job we re-
quire. CATA got the job done. In record time.

2) FCC rule relaxation. From the very beginning of CATA this trade association has re-
fused to roll over and play dead before the FCC and Congress. We told it like we be-
lieved it to be. Now the FCC is beginning to agree with us. Systems with fewer than
500 subscribers now have minimal federal regulation. Systems with fewer than 1,000
subscribers can hope they too will soon enjoy such "freedoms".

3) Operating seminars. Big trade shows are fine. And expensive. But CATA saw another
need. A need for down-to-earth, practical trade seminars. Learning sessions, bringing
together the people who have to make their living actually building and operating
CATV systems and the people who design and equip the systems we utilize in cable
TV. CCOS (CATA Cable Operators Seminar) was the result. It was "all sold out" in
1976. It will be all sold out in 1977.

4) Regional seminars. CATA recognized that smaller system operators could not afford
the expense nor the time away to attend a far-distant national meeting. So CATA con-
ceived and put on 9 regional "CCOS" meetings this past fall and winter. More than
300 system operators attended these sessions. And there will be at least nine addi-
tional sessions in 1977.

5) Copyright reality. The record speaks for itself. Without CATA, small and medium
sized systems would be scheduled to pay as much as 1,0007o MORE for copyright
than they are now responsible for, starting in 1978.

6) Ongoing practical technical excellence. The willingness and the ability to be of as-
sistance to member systems when they have technical and operational problems. A
commitment to provide member systems with hundreds of carefully researched and
carefully prepared "technical reports" every year, through the 'Official Journal'of the
Community-Antenna Television Association. . .CATJ. Many members report "my
CATA membersbip is returned many times over each year by having CATJ to assist
me in my operations. . .I know I am supporting a very usefiil and much needed serv-
ice. . .".

Does this sound like your krfrd of organization? A down-to-earth, practical group of
CATV lys_tem oper11!o1s (perhaps just like yourself) working togetlier to impiove ttre
state of the art? CATA invites your inquiry concerning membership. Diiect your
lequests_to'. QATA Membership Services, Community Antenna Television Associalion,
Q"!tg 106,4209 NW 23rd, Oklahoma City, Oklahoma 73t07. Or telephone CATA at (405i
947-7664.
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C)

cata
ASSOCIATE MEMBERROSTER

In recognition of the untiring support given to the nation's CATV operators, and their never-
ending quest for advancement of the CATV art ,  the COMMUNITY ANTENNA TEIEVISION
ASSOCIATION recognizes with gratitude the efforts of the following equipment and service sup-
pliers to the cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in
CATA, tNC.
Andrew Corp., 10500 W. 153rd St.,  0rland Park, lL. 60462 (M2, M3, M9 Satel l i te Terminals) 312-349-3300
Anixter-Pruzan, Inc., 1963 First Ave. S., Seatt le, WA. 98134 (Dl) 206-624'0505
Avantek. Inc.. 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8) 408-249-0700
Belden Gorp., Electronic Division, Box 1327, Richmond, lN. 47374 (M3) 317-966-6661 ,
slof ' tof n-iONcUE LABORATORTES, 0ne Jake Brown Rd., old Bridge, N.J. 08857 (Ml, M2, M4, M5, M6, M7) 201-679-4000
BROADBAND ENGINEERING, lNC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement parts) 305-844'2458-
CALTFORNTA MTCROWAVE, lNC., 455 Wesi Maude Ave., Sunnyvale, CA. 94086 (M9 Satel l i te Terminals) 408-732-4000
CATEL. 1400-D Stierl in Road, Mt. View, CA. 94043 (M4, Mg) 415-965-9003
CCS HATFIELD/CATV DlV. 5707 W. Euckeye Rd., Phoenix, A2.85063 (M3) 201-272-3850
c-coR ELECTRONTCS, Inc., 60 Decibel Rd., state col lege, PA. 16801 (Ml, M4, M5, Sl,  52, 58) 814-238-?461
COMMUNTCATTON EQUITY ASSOCIATES, 8200 Normandale Blvd., Suite 323,Bloomington, MN. 55435 (53) 612-831-4522
COMM/SCOPE C0MPANY,  P.0 .  Box  2406,  H ickory ,  N.C.  28601 (M3)  704-328-5271
ComSonics, Inc., P.0. Box I 106, Harrisonburg, VA. 22801 (M8, M9, 58' 59) 703-434-5965
DAVCO, lNC., P.0. Box 861, Batesvi l le, AR. 72501 (Dl, Sl,  52, 58) 501-793'3816
fnClE bOu-inONtcs, tNC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TU Delivery systems & products) 315-682-2650
FARINON ELECTRIC, 1691 Eayport,  San Carlos, CA. 94070 (M9, Sg) 415-592-4120
FEDERAT BROADCASTING C0. 600 Fire Rd. Box 679 Pleasantville, N.J. 08232 (D9, S9)
FERGUS0N COMMUNICATI0NS CORP., P.0. Drawer 871, Henderson, TX. 75652 (Sl, 52, 57, SE, 59) 214-854-2405
GILBERT ENGINEERING C0., P.0. Box 14149, Phoenix, AZ. 85063 \M7l 602-272'6871
H0ME BOX 0FFlCE, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dallas, TX 75251 (S4) 214-387-8557
ITT SPACE C0MMUNICATI0NS,  lNC. ,  69  Spr ing  St . ,  Ramsey,  N.J .  07446 (Mg)  201-825-1600
Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (D3, D5, D6,D7)717-263-8258
JERR0LD Electronics Gorp., 200 Witner Road, Horsham, PA. 19044 (Ml, M2, M4, M5, M6, M7, D3, 08, Sl,  32, 33, 58) 215-674-4800
LARSON ELECTR0NICS, 3l l  S. Locust St.,  Denton, TX. 76201 (Mg Standby Power) 817-387 -0002
LRC Electronics. Inc.. 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
Magnavox CATV Div is ion ,  133 West  Seneca St . ,  Man l ius ,  N.Y.  13104 (Ml )  315-682-9105
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass f i l tets) 315-437-4529
MID STATE Communical ions, Inc. P.0. Box 203, Beech Grove, lN. 46107 (M8) 317-786-9537
MSI TELEVISI0N, 4788 South State St.,  Salt Lake City, UT 84107 (M9 Digital Uideo Equip.) 801-262-8475
OAK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL. 60014 (Ml, M9 Converters, S3) 815-459-5000
PR0DELIN. lNC.. 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, M7,52) 408-244'4720
Q-BlT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305-727-1838
RICHEY DEVELOPMENT C0RP. ,  1436 S.W.  44 th ,  0k lahoma Ci ty ,  0K.  73119 (Ml ,  M4,  M8,  58)  405-681-5343
RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212-892-1000
Sadelco, lnc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201-866-0912
Scienti f ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (Ml, M2, M4, ME, Sl, 52, 53, 58) 404-449-2000
SITCO Antennas, P.0. Box 20456, Port land, OR.97220 (D2, D3, D4,05, D6,07, D9, M2, M4, M5, M6, M9) 503-253'2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (M8, bandpass f i l ters) 317-357-8781
Theta.Com, P.0. Box 9728, Phoenix, AZ. 85068 (Ml, M4, M5, M7, M8, Sl,  52, 53, 58, AML MICROWAVE) 602-944'4411
TIMES WIRE & CABLE C0.,358 Hall  Avenue, Wall inglord, CT. 06492 (M3) 203-265-2361
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0.80204 (56) 303-573-1433
Tocom, lnc., P.0. Box 47066, Dallas, IX.75247 (Ml, M4, M5, Gonverters) 214-438-7691
T0MCO C0MMUNICATIONS, lNC., I  132 Independence Ave., Mt. View, CA. 94043 (M4, M5, M9) 415-969-3042
Toner Cabfe Equipment, lnc.,4l8 Caredean Drive, Horsham, PA. 19044 (D2, 03, 04, D5, D6, D7l 215-675'2053
Triple Crown Electronics, Inc., 42 Racine Rd., Rexdale, 0ntario, Canada MgW 223 (M4, M8) (461 ) 743-1481
Van Ladder, lnc., P.0. Box 709, Spencer, lowa 5130I (M9, automated ladder equipmenl)712-262-58L0
VITEK ELECTRoNICS. lNC.. 200 Wood Ave.. Middlesex. N.J. 201-469-9400
WAVETEK Indiana,66 N. First Ave., Beech Grove, lN. 46107 (M8!.317-783-3221
WEATHERSCAN, Loop 132 - Throckmorton Hwy., 0lney, TX. 76374 (D9, Sony Equip. Dist. ,  M9 Weather Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915-655-6262/653-3363

ilOTE: Associates listed in bold face are Charter Members

Distributors:

D l -Fu l l  CATV equ ipment  l ine
D2-CATV antennas
D3-CATV cable
D4-CATV ampli f iers
D5-CATV passives
D6-CATV hardware
D7-CATV connectors
D8-CATV test equipment

Menufaclurers:

M 1-Full  CATV equipment l ine
M2-CATV antennas
M3-CATV cable
M4-CATV amoli f iers
M5-CATV passives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment

Service Firms:

Sl-CATV contracting
S2-CATV construction
S3-CATV f inancing
S4-CATV software
S5-CATV bi l l ing services
56-CATV publishing
S7-CATV drop instal lat ion
S8-CATV engineering
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AlfDoillY;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 Eye-level Center Seizure Connections o Modular o 5-300 MHz

o *With a standard irridite finish

lmmediate Delivery 4all 61 4 17 56-9222

4 ATV
ARVIN SYSTEMS, INC.

An Arvin industries Subsidiary
P.O. Box 200, Lancastet Ohio 43130



And come to Comm/Scope.
Because at Comm/Scope, we give you
a lot more than just great cable. We
give you a great company. A company
that's ready to provide you with the
kinds of services that make your job a
little easier.

Like our staff of field representa-
tives, who always seem to be calling on
you when you need them most. They'll
keep you posted on new cable devel-
opments. They'll work with you to
analyze your cable needs. (For a new

or expanding system.) And they' l l  act
as a direct personal contact between
our engineering and research depart-
ments and you. So, when you have
problems in instal lat ion, maintenance,
or long range planning, you have a
friend to help you solve them.

And of course, we still manufacture
what most knowledgeable people
consider the best two cables in the
industry. Parameter l, with better
electricals than conventional poly-
ethylene, plus superior mechanical
strength. And Parameter ll, with its

exclusive, low-loss expanded poly-
ethylene dielectr ic.  Al l  the resi l iency
of convent ional polyethylene, plus
permanent moisture resistance.

Great cable. Great service. As far as
we're concerned at Comm/Scope,
there's only one place where you can
get them both. From a great company.
Us.
Write or call:
Rt. 1, Box 199-A, Catawba, N.C.,
28609, Telephone (704)241 -31 42,
Telex 80-0521.

(,)or..)rn/$"up*
Hc girc you rolttcil-tg !gdd6 $"at c*lc.

Agrca[ €ilpil],




