


TISTS PR(}VE RMS UNITAPS C(IST LESS!
That's right, the RMS Unitap can save you important money.
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RMS ELECTRONICS,  INC.50 ANTIN PL. .  BRONX.  NY. .1M52/CALL COLLECT (212)892.1000/TELEX#224652.24  HOUR SERVICE/CABLE ADDRESS "RAMONICS" ,

CANADIAN REPRESENTATIVES:  DESKIN SALES CORP.  /  MEXICAN REPRESENTATIVES:  TV CABLE DE PROVINCIA S.  A . .  MEXICO CITY MEXICO.
wORLoWfDE EXPORTS.  INCLUDING PUERTO RICO-ROBURN AGENCIES lNC. /CABLE ADDRESS:  "BOBURNAGE"/NEW YORK TELEX#23574 "ROBR-UR" .

2.

The fact is, we do not know of any competitor,
sel l ing a less cost ly tap, who is anxious to have
you test their  uni t  against the "Unitap".

The fact is, once tested against other major
brands, you wi l l  f ind the RMS Unitap vast ly
superior,  both electr ical ly and mechanical ly.

3. The fact is that when you calculate the total dbs
saved in insertion loss by using the Unitap, you
wil l  soon f ind that the savings in l ine extender and
ampli f ier spacing alone wi l l  far exceed the di f ference
in price between our tap and the less costly ones.
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R-F INTERFERENCE CIISTS Y[lU...
JRffi"by Comsonics'

WILL DETECT R.F LEAKAGE
LIKE NO OTHER INSTRUMENT

PLUG YOUR REVENUE DRAIN

/ Lost Ouality
y' Lost Labor Hours
/ Lost Subscribers
/ Lost Revenues

. . . A N D  H E L P
SnifferrM Transmitter - mounts in headend, provides
specially modulated tone for rf i lemi leakage detection,
wil l not interfere with system use.

SnifferrM Sensing Unit - has Fresnel Aperture & pre-amp'
mounted in tough radome, used on end of clearance-pole
to pass near leaks; 30 ft. down lead supplied.

SnifferrM Receiver - hand held or shoulder strapped,
detects leakage via sheath currents of less than -80dBmV
levels, 0.06 microvolts sensitivity; emanates special tone
via speaker or earphone, progressively louder when nearing
leakage source.

G*

SnifferTM Accessories - include charger for 'nicad' receiver
batteries, vehicle-power d.c. plug-in, shoulder strap, 8-ohm
earpiece and Operators Manual.

Name

Ti t le

System/MSO

Address

Phone (-)

OTY. Sniffers

P.O. No.

ST0P L0S|NG...find those loose connectors, loose tap-plates,
even aerial or buried hairline i;;;,;;;;;;;;

cable fractures!
GET YOUR OWN SNIFFER*  OR MORE DATA:

CALL

t7o3lfi4:5e65ffi
)o*rci#:

P.O. BOX 1106, HARRISONBURG. VA.22801
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CATA- roRinl
KYLE D. MOORE, President of CATA, Inc.

TEN YEARS OF FEDS

Generally speaking, there are three basic ingredients re-
quired for any coneept to realize service potential. Some-
times, in the battle for day to day existence, one tends to lose
sight of those ingredients and as a result we also forget how
each temporary roadblock or obstacle enters into the overall
play for success or failure of a project.

In a eompletely unregulated environment the success of
the endeavor is largely bound up in the available technology
and the available funding. Capital, and the technology which
that capital can create, are two of the important ingredients
in our three-ingredient mix.

Man set foot on the moon because President John F.
Kennedy committed a sufficient amount of capital to the
solving of the technological problems standing between the
vision and the realization of the goal. The Atom bomb, and
later the Hydrogen bomb similarly came about because the
capital required to solve the technology problems between
concept and realization was available. The Panama Canal
was dug because President Teddy Roosevelt committed the
capital necessary to do the job.

Not all projects or endeavors have such far reaching im-
pact as the twin bombs, a man on the moon, or the Panama

Canal. Consequently, in our everyday affairs, very few of us
ever come into direct contact with an unlimited capital
program; that is, one that sees only the end result of the
creation of the necessary technology, regardless of cost.

In business, there are probably never any similar situa-
tions. Because business, unlike Government, must look at
the ongoing costs of technology as a direetly related funetion
of capital return. At some point even the most optimistic
returns, coming after technology has solved the problems,
mustbe weighed againstthe going-in costs of the technology.
A modern day company will pour research and development
money into a project such as an economical (to produce and
operate) electric car only as far as it sees the potential for
direct financial return, in the form of profits.

There are therefore limits to the amount of capital, risk
capital, whieh any prudent businessman is willing, or able,
to pour into the development of a product or service. The cost
of teehnology always has and always will relate directly to
the potential rewards forthe product or service. Similarly, it
is often easiest to raise investment capital or research and
development capital at the very earllest stages of a project;
before any of the stumbling blocks become apparent. A man
with a concept is often more capable of raising money to
investigate that concept than another man with 50$ of the
work done; when the second fellow has a past history of
cost-overruns and bad R and D cost projections going for
him. Optlmtsm ls the key to ralslng lnvestment capttal. At
the outset, investors are always more optimistic than they
will be at the 2 year point of a project that was supposed to
take one year and still shows no signs of nearing the home
stretch.

Therefore, if you have a concept, one that says you have a
dream of bringing 60 channels of television reception to Dal-
las, Texas, you would have no trouble finding all of the
investment capital required to turn that dream into reality,
provldeil the whole project had an air of optimism attached
to it. Provided that there is no past history of cost overruns,
partial completion, or known roadblocks standing between
your concept and the completion of the R and D to turn the
project into reality.

And this brings us to the third ingredient: regulation.
In the earliest days of CATV, the operator or would-be

operator with a concept or dream had but two strikes against
him; the limits of technology, and, the limits of capital
available to fund the technology solution. Gradually, in the
60's the technology caught up with the dreams and coneepts
and by the middle 60's the limits were no longer technology.
For a very brief period, or 196ffi6, the limits were financial.
This period lasted for such a brief span of time that few of us
were even aware of its passing. Because before it got up a
head of steam, the third key ingredient to the success of the
concept entered our piclure: regulation.

When an industry or a concept such as cable has no regula-
tlon, the industry is free wheeling, enplosive, capital inten-
sive, and, capital limited. Its bounds or limits are entirely
internally set.

Now, regulations per se do not have to be restrictive. We
are constantly reminded that our own national telephone
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system has advanced very well and to enviable world-wide
acclaim under a set of regulations. There are those within
CATV who look at the regulations vis-a-vis the telephone
industry, and who remark "that can't be all bad; look how
well Bell has done". If one studies the Bell federal regula-
tions closely, one finds that these are not the type of regula-
tions CATV faces or has faced since 1966. Rather, they are in
truth a protective form of regulation, designed largely to
impact positively on telephone growth. Federal telephone
regulations do not deter the growth of technology, nor do
they discourage the flow of investment capital into the tele-
phone R and D laboratories and system plants. Rather, they
actually encourage such investment. Clearly, the type of
regulation we are discussing when we discuss telephone
regulation is a positive-impact regulation. This is not the
type of regulation CATV faces or has faced.

On the opposite side of that coin is regulation designed
largely to guide or control the development by ltmtteil ad-
vances; but always under the guise of public interest in a
manner so that a control valve is always available to slow
down or shut off any advancements which the regulators
perceive to be detrimental to the best interests of the public.
This is regulation by balance. When the regulator turns the
valve too far in one direction, there is a negative impact on
the regulatee; progress slows, and the public is adversely
impacted. When the regulator releases the controls too
much, progress speeds up, and perhaps the regulatee gets
ahead of his ability to supply himself with capital to m aintain
a steady course.

Any form of regulation that has as its objective the control
ofprogress is dangerous and often counter-productive, First
and foremost, the wisdom of the regulator is largely inter-
posed for the wisdom of the natural market forces. The
regulator (whether one man or seven) replaces the natural
forces at play in the m arketplace. The regulator is much like
the man who has a concept; it is easiest to sell regulation as a
simple concept, as it is easiest to sell a simple concept in the

Compact  (14 inches h igh,  28 inches wide,  23 inches deep),
low cost ($1695.00 *), third generation field proven version of
the most popular CATV time/weather origination package in
the industry. Displays time, temperature, barometric pressure,
wind velocity, wind direction, plus displays four card spots.
Sony AVC-1400 (2:1)  in ter lace camera.  Designed for  24 hour
per  day operat ion,  and a min imum of  maintenance.

* Deluxe Texas Electronics instrumentation available
at  s l ight  addi t ional  cost .

WEATHER SCAN
Loop 132 - Throckmorton Highway

Olney, Texas 76374 - (817/564-5688)

marketplace when you are raising capital.
But down the road apiece, when the eoncept has failed to

produce, it is difficult to raise additional R and D capital;
just as it is difficult to raise enthusiasm for one-more-shot of
regulation.

CATV has been on the short end of a regulator-controlled
valve for ten years this month (February 1966 to 1976). The
valve has been shut off on several occasions, and it has been
allowed to flow ever so slightly on other ocdasions. And each
time the valve has been shut completely off, the investors
have said "see you guys later!" Each time it has been
re-opened, a crack, a few of the investors have drifted back,
and looked at the fluid trickling through the valve, and they
have said "we like some of what we see coming through, but
we are worried that someone may change the composition of
the fluid at anytime; or shut it off altogether again without
any notice."

And they have walked away.
Once burned; twice burned; thrice burned.
And so the financial community has largely been turned

off by CATV. The valve has been turned on, and off, and off,
so many times, they see little reason to drink out of our
poisoned stream. Back in October at the White House Con-
ference on Cable, one of the Government inquisitors asked
the question, "And what would happen to CATV if rll federal
controls were lifted tomortow?"

After a suitable pause, a cable spokesman responded, "It
would probably take every bit of three years before the
industrybegan to re-grow even slowly; the investment com-
munity has a very long memory...."

Of course all federal controls over cable are not going to be
lifted. But given the hypothetical possibility, we wonder
whether cable would ever agaln amount to anything ap-
proaching the promise it showed in February 1966. Ten years
of sticky federal fingers on our jugular valve may have
rendered the patient all but totally invalid with a terminal
case of being too hot to handle.

The
UTTIMATE

time/weather
origination

package
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CATVSystems
And Equipment

For  a lmost  th ree  years  lhe  f  r rs t  comple te  Magna
vox  drs t r ibu t ion  sys tem has  been mak ing  an  impres-
s ive  record  o f  dependab i l r t y  and per fo rmance fo r
Cab levrs ron  o f  Rock ford  l l l  P res ident  Ear lHrckerson
a n d  E n g i n e e r i n g  M a n a g e r  J i m  W r i g h t  t e l l  w h y  .

H ickerson:  In i t ia l l y  we chose Magnavox  be-
cause i t  has  the  s igna lqua l i t y  to  compete  in  an  urban
market  w i th  A  coverage f rom th ree  loca l  s ta t ions
Another  Magnavox  'p lus  was ge t t rng  a l l  d is t r ibu t ion
e q u i p m e n t  f r o m  a  s i n g l e  f u l l - l i n e  s y s t e m  s u p p l r e r
As  we 've  grown- to  a  390-mi le  p lan t  and 20  000
subscr ibers  the  Magnavox  sys tem has  l i ved  up  to
a l l spec i f i ca t ions  w i th  min ima l  ma in tenance We use
part  of  the system two-way now, for Board of Educa-
t ron  or rg ina t ion ,  and expec t  fu r ther  expans ion  la te r
Magnavox  dependab i l i t y  shows up  on  our  bo t tom
l ine  every  month  l t  wr l l  be  even more  impor tan t  rn  the
f u t u r e l  '

Wr igh t :  "Magnavox  dependab i l r t y  works  fo r  us
many ways  The sys tem per fo rms to  specs  over  tem
pera tures  f rom -30  to  +  100 w i th  h igh  humid i ty  l t  s
s o  s t a b l e  w e  r e  t h i n k r n g  o f  e x t e n d i n g  o u r  t h r e e
month  checks  to  s ix  months  we 've  never  had any
ser ious  degradat ion .  We 've  t ra ined a l l  our  techn ica l
peop le  ourse lves  they  had no  prev ious  e lec t ron ics
e x p e r i e n c e - a n d  t h e y  v e  f o u n d  t h e  M a g n a v o x
e q u i p m e n t  v e r y  e a s y  t o  w o r k  w i t h .  T h i s  k i n d  o f
d e p e n d a b i l i t y  m e a n s  a n  e f f i c i e n t ,  e c o n o m i c a l

F E B R U A R Y  1 9 7 6

catv d iv is ion
Manl rus  N Y 13104 Dept .  J

P lease send in fo rmat ion  on .

t r  Turnkey  p  an t  d  s t r ibu t  on  sys tems
n Sys tem des ign  b i l  o f  mater ia l
!  Magnavox  MX-404 Ampl i f  e rs
!  Magnavox  Pass ive  Dev ces
D P lease have Sa les  Eng ineer  ca l

Name

Company

T i l l n

techn ica l  opera t ion  Our  peop le  can concent ra te  on
r o u t i n e  m a i n t e n a n c e  a n d  h o o k u p s  -  i n s t e a d  o f
t roub le -shoot ing  I

Large  p lan t  o r  smal l  Turnkey  rns ta l la t ion  Sys tem
desrgn and br l l  o f  mater ia ls  Rebur ld  Magnavox  de
pendab i l i t y  can  make the  dr f fe rence fo r  you  We l l
p rove  i t  Ca l l  us  a t  our  to l l  f ree  number  800-448-
9 1 2 1  ( E a s t  o f  M r s s r s s r p p r l  o r  B O 0 - 4 4 8 - 5 1 7 1  ( W e s t J
Or  wr i te

i C r t v -  S t a t e  - Z n -  |
L - -  - - - J



o THREE MODELS AVAILABLE
FIXED TUNED
TUNABLE
DUAL CHANNEL SWITCHABLE

o SIMPLICITY OF DESIGN PROVIDES
HIGH RELIABIL ITY THROUGH A
SINGLE CONVERSION
CONFIGURATION.

o LOW NOISE RELIABLE OPERATION
AT BOTH 4 GHz AND 1 2 GHz.

o FULL PROGRAM AUDIO CHANNELS
o PROGRAMMABLE SWITCHING

REMOTE CONTROLLED
CUE DECODING
LOCAL CONTROL

o FRONT-PANEL ACCESS TO ALL
PLUG. IN MODULES

o BUILT-IN TEST AND AUTOMATIC
FAULT ISOLATION FEATURES

o VERSATILE DESIGN FOR OPTIONAL
MOUNTING AND FUTURE EXPANSION

THE SUPERIOR MICROWAVE RADIO RECEIVERS
TerraCom's new satellite earth station receivers are deslgned
with the f lexibi l i ty required for high qual i ty wideband recep-
t ion of satel l i te video including program audio.

A f ixed frequency model,  a tunable model,  and a unique
system of combining both into a switchable model provides

coverage of all satellite f requency plans.

Optional lF bandwidth combined with preselect bandwidth
provides 45 dB or greater adjacent channel reject ion on 40
M Hz transponder spacing.

Tracking AFC or phase lock loop is used for posi t ive lock-
on to a selected transponder frequency.

With a receiver noise f igure of 8.5 dB or less, v ideo signals
with an S,zN ratio of 55 dB are standard.

TerraCom, the world's leading manufacturer of portable

microwave systems, has set the standard for proven reli-
abi l i ty and performance. Cont inuous operat ion in excess of
two years for s imi lar type service is enjoyed by TerraCom's
customers.

TerraCom, 9O2O Balboa Avenue,
San D iego,  Ca l i fo rn ia  92123, (714)  278-41OO



There are more than 1000
B londer-Tongue CATV head-
ends delivering superior TV
reception to subscribers from
coast to coast. And no two head-
ends are al ike. That's because
each headend is customized
to meet the reception require-
ments of the area. Blonder-
Tongue not only customizes its
products and headends, but
it  also gives you a f lexible head-
end approach to meet your
needs- individ ual prod ucts,
just what you need; a design
based on a survey form; a head-
end assembled at the factory
with guaranteed performance
as a package, or an assembled
headend and then turnkeyed
over. And if  you have a unique problem that can't be
handled with exist ing equipment we'l l  design one to
do the job. Blonder-Tongue keeps your cost down.
The cost of a standard channel processor with all the
automatic features you require is less than $500.
There is one area where Blonder-Tongue headends
are al ike, and that is in quali ty and performance,
proven more than 1000 times over. Prove it to your-
self. We'll send a Spectrum Analyzer photograph of a
Blonder-Tongue processed channel and one of a
popular competitor-no obligation, of course. Write
on your letterhead or cal l  our systems engineering
dept: ( 20 1 ) 679-40 1 0. B londer-Ton g ue Laboratories,
OneJake Brown Rd. ,  Old Br idge,  N.J.08857.

BLON DER.TONGU E LABORATORI ES, I NC,
One Joke Brown Rood, Old Bridge, New Jersey 08857
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'Patent Applied For

Vitelds
PnvTV

ffii
Our unique cable trap"
looks and feels like
ordinary drop cable r r .
but that is the only
similarity!
The VITEK SUPER TRAP oflers you:

r Fantastic durabil ity (it can be dropped from a
200-foot tower)

r Blends-in with its environment (looks l ike the drop
cable around its installation)

r Deep-notch depth for the same price (typically
greater than 70 dB)

r A better job of eliminating R-rated audio complaints

For f urther information regarding our cable trap and for
help in overcoming your Pay TV security problems,
call or write to: Robert G. Geissler

VITEK Electronics Inc.
200 Wood Avenue, Middlesex, N.J. 08846
(201 ) 469-9400

VITE ELECTRONICS,
rNc.
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will settle for a signal to noise ratio of say 45 dB,
then he will design his receiving system according-
ly. If he figures his customers must have a going-in
signal to noise ratio of say 55 dB, then that is how
the receiving system is designed.

Alas, this is not the case with the present FCC
procedure governing CATV earth terminals. The
Commission has said semi-formally (through a "No-

tice") and informally that "no earth terminal receiv-
ing stations for the domestic service will be eonsid-
ered unless they have certain minimum antenna
patterns" -patterns which largely seem achieve-
able only with parabolic antennas of 9 meter aper-
ture or more.

A parabolic has two things going for it al3.7-4.2
GHz: a pattern with control of sidelobes; and gain.
The bigger the dish, the more the gain.

And, the bigger the dish, the higher the cost. The
present ten meter dish family costs the user around
$50,000.00 with mounting pedestal. This means a
bare-bones $65,000.00 CATV earth terminal has
around 77o/o of. its total bare-bones paper cost
u;rapped up in the ontenna.

EARTH TERMINALS _ PHASE II

-JUiI ::rl-. i _i-J

Dishes Are Popping
Up All Over !!

The October (1975)issue of CATJ looked into the
parameters surrounding the Scientific-Atlanta
CefV satellite earth receiving terminal. In the
interim months approximately 20 such terminals
have been installed, and the number is expected to
double by mid-April. The optomists in the crowd
expect 50 CATV earth receiving terminals in opera-
tion by mid 1976.

The installations now in, those going in, and
those currently between planning and installation
all share one thing in common: a 70 meter receiuing
dish-ontennaaperture. The 10 meter dish "fixture"

is the "standard" installation primarily because to
date everyone getting into the CATV earth termi-
nal business has been in too much of a hunE lo
"fight city hall" over the dish size. City hall, in this
case, is the FCC. The Commission has established
some antenna receiving pattern criteria for all
earth receiving terminals; criteria based, they be-
lieve, on adequately protecting the national re-
source known as the equatorial orbital belt. The
"belt" is where satellites can be stacked, at some
distance apart, and one day, in the not-too-distant
future, the "belt" will be filled up; at least filled up
based upon the present 4 degree longitude stacking
(or orbit-positioning) increments now established.
The FCC says that in order for an earth terminal to
see signal onlg from a single "bird" and not have
interference from other birds also in orbit and also
operating on the same downlink (transponder out-
put) frequency, certain antenna receiving patterns
must be adhered to. To the best of our knowledge,
the Commission has never previously: (1) licensed
receivers that operate totallE sepwate from lhe
transmitters, and, (2) taken it upon itself to tell the
reeeiving terminal the exact minimum parameters
of the receiving antenna pattern.

There is more to this than simply being con-
cerned about the FCC li,censing receiuers; there is
cost. ,4 lnt of cost.

Normally, a man putting in a commercial receiv-
er will build the receiver and antenna installation in
such a way that he gets a signal which he can sell
commercially. If he figures his customers want or

1 0

I 10 metel Andrew dish as installed at Tulsa Cable Television'
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Now here is another number to try on for size-
55 dB signalto noise ratin.That is what the United
Cable/Tulsa, Oklahoma Andrew installation we
will be discussing here measured from Westar with
the HBO signal received in Tulsa on the 10 meter
dish. For reference, the FCC requires a 36 dB signal
to noise ratio for any Grade B (or better) level
signal carried on a cable system (76.605 [a] [9]). The
Tulsa satellite signal is 19 dB better than 36 dB. If
you have a set of back issues of CATJ handy, look
up the June 1974 issue and the report starting on
page 29 entitled "True Meaning of Signal To Noise
Ratios." Pay particular attention to the photo-
graphic essay on pages 32-33 where nine photo-
graphs show signal to noise ratios offrom O dB to aO
dB. The same photos also appear on the CATJ
Headend Wall Chart.

Bear of Tulsa 10 molor dlsh; noto three-point support mount.

55 dB is a lot of signal to noise ratio. Understand
however that this is at the headend, coming out of a
demodulator at video (and companion audio), for
system carriage via a headend located modulator.
The actual subscri,ber signal-to-noise ratio some 10,
20 or 50 amplifiers away from the headend is going
to be somewhat less than the headend signal to
noise ratio. Plant signal degradation depends upon
a host ofvariables, including trunk and distribufion
amplifier noise figures, the care with which amplifi-
er inputs are kept at the minimum recommended

FEBRUARY 1976

values or above, the way amplifier spacings are
handled and many more factors so numeroui that
no ge-neraliz.-ations about their effeets are possible.

Still, it is fair to say that very few, if ind-eed any,
normal antenna-received signals at most CATV
systems- begzz at the headend with a 55 dB signal to
noise. Therefore, in theory at least, it appeais that
the satellite received IIBO signals are going into
the plant crisper and cleaner tf,an any otlrer anten-
na-received signals, Pehaps even cleaner than
many, if not most, of the locally originated channels.

Now try on another number-912,000.00. That is
a-pr-orimately what a 4.5 meter satellite receiving
dish costs on paper. Compared with 9b0,000.00,
that is $38,000.00 less money, 24 percent as much.
Now, if a 10 meter dish ond electronics package
costs $65,000.00 bare bones, and only $tS,O00.OOls
for electronics, then a $12,000.00 4.5 meter dish
with the same $15,000.00 electronics would cost
$27,000.00 bare bones.

The question is, will a 4.5 meter dish with the
same electronies as the 10 meter dish deliver a
signal? And, if it will, what kind of signal will it
deliver?
- Up in Orland Park, Illinois, the Andrew people
have a 10 meter dish and a 4.5 meter dish running
on the HBO transponder channel from Westar. The
10 meter dish, running into the 8.5 dB noise figure
Terra0om receiver barefoot (i.e. withouf anv an-
tenna mounted low noise amplifier) produces a 86
dl:ignal to noise ratio. More about that shortly.

The 4.5 meter dish, with lhe same low noiie
amplifier found on the present 10 meter dish family,
produees a signal to noise ratio in the high 40,s (call
it 48 dB). Again, that is at th e output of. tf,e demodu-
lator. A-nd if you had such an installation at your
headend, your plant signal to noise at the erid of
your amplifier cascade would be somewhat de-
graded.

( F I R S T )  { S E C O N D }

TERMINATE INPUT. MEASURE
NOISE OUTPUT AS ABSOLUTE
L E V E L

DTAGRAM | 
- ' ' " '"- '-- '

Ifyour system has access to a Tektronix 7L12 or
other quality spectrum analyzer, you can do some
compwisonlnolcing onyour own to see what a 48 dB
signal to noise ratio ot grou,r head,erd,would look like
at the end, of yonr li;ne. Simply take a stable local
signal and install a switchable attenuator between
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the antenna and the input of the signal proeessor.
Hook up the spectrum analyzer as shown in Dia-
gram one and adjust the pad s_o your indicated
output signal to noise ratio, on the channel at the
output ofthe processor, is 48 dB. Now take the
spe-ctrum analyzer to the end of. your longest ampli
fi-er run (i.e. most distant via amplifiers from the
headend) and look at the channel in question on a
receiver. Hook up the spectrum analyzer and mea-
sure the signal to noise at this point.

What you have just done is compare how a +8 dB
demodulntor output from the HBO transponder
signal source usould, lnok on Eour sEstem al the end
of the longest amplifier run. What you see and
measure at the end of the line is what you could
expect from the HBO channel on your system as
received with a 4.5 meter dish (etc.), at this time. In
short, is it good, or is it bad?

On the opposite side of the coin there is the story
we heard recently about a CATV operator who flew
down to Vero Beach to look at the pay-TV picture
quality coming down through the first CATV satel-
lite terminal installed there. This fellow left disap-
pointed, saying "I came down here ready to go back
and order an earth terminal for my systems; but
the quality I saw there convinced me that I should
wait. I was not impressed."

Fine Tuni.ng S/N

With the kind of numbers Andrew measured in
Tulsa when the 10 meter dish installation went in
late in October, CATV systems are beginning to get
their hands on some input signal to noise ratios
which for the first time may begin to show up the
tru,e fid,ekty of the CATV sEstem itself.

As long as we are down in the 40-45 dB signal to
noise range at subscriber homes, quality is pretty
hard to find; it is buried under noise, cross-mod and
inner-mod generated or amplified by the system. A
40 dB signal to noise rutio lnolcs pretty good to the
eye, but hidden below the o,pparenf quality of the
picture is layer upon layer of "Busy-ness." Just
belnw the threshold, oL eye-perception is noise,
cross-mod, and inner-mod, all mixed up creating
degradation that takes on no d:istinctiue screen
pattern. Itjust generally detracts from the picture,
taking crispness or "studio-monitor quality" away.

A 45 dB headend signal to noise ratio on say
channel2 ends up lnohing just about the same to a
viewer several dozen amplifiers away as a 55 dB
HBO pay-cable program on say channel A.

Then there is the HBO part in the equation. At
the present time the HBO signal must travel
through a number of transmission mediums before
it arrives at the RCA uplink transmitter at Gettys-
burg, Pennsylvania. This includes a few hops of
microwave, a couple of miles of terrestrial cable,
and numerous interface points. Even at the HBO
videoproduction facility in New York there is a new
awareness of the potential problem; it is reported
HBO is presently spending three million dollars to
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Closo-up of equipment housing on rear of dish; twin LNA units plus
LNA switching oquipmont insido.

upgrade the quality of the signal they originate.- 
There are a dozen or more opportunities for

"noise" to creep in. The bulk of the HBO program-
ming originates on video tape. The video tape has a
signal to noise ralio of its oum, delermined largely
afthe original taping by the parameters of the color
cameras and production facilities. If the movie you
are watching via HBO starts out on a tape dub that
has a best-case signal to noise ratio 55 dB, then
thereis no u)W that after the VTR signal makes its
way out of the HBO studios, down the terrestrial
cable link, into the microwave path to Gettysburg,
into and out of the RCA transmitter at Gettysburg
and finally through 22,900 miles of space to the
Westar input/ out again through the output of the
transponder and finally 22,300 miles to your CATV
earth receiving terminal . . . that you are going to do
any better than 55 dB signal to noise at your
demodulator. In fact, you will do considerably
worse. If zot considerably worse to the eye, at least
measu,rablE worse.

And so the fellow who went home from Vero
Beach unhappy with whathe saw? Was he unhappy
wi,ththe earth tertninnlpi,cture? The HBO signal to
noise of the studin? Or perhaps he was watchingthe
signal through 10 miles of CATV amplifiers, on a
receiver that preceded with a noisy convert-
er!

Perhaps the pay-cable picture should' haue "crisp

tones" and "snap to it." Perhaps it should, "look a lot
better than the regular channels"; but the chances
are it never will, because the CATV plant is probab-
ly, in most cases, not capablc of letting it stand out,
no matter how good the earth terminal demodula-
tor signal to noise ratio may be. The terminal is not
the weakest link in the chain; in fact, with a ten
meter dish, it may be the strongest "link" in the
chain, especially if the 53-56 dB signal to noise
ratios being reported by the first installations are
any indication of where u/e are.

We'll come back to the 4.5 meter dish.

Tulsa - Andreus Number One

The October issue of CATJ concentrated on the
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earth terminal package being offered by Scientific
Atlanta. That report was prepared just ahead of
the first CATV terminal installation in Vero Beach.
Our look at an Andrew Corporation installation will
takethatnext step; a basic discussion ofthe practi
cal results of a real installation and some educated
guesses as to where the earth terminal business
may be headed.

The Tulsa United Cable 10 meter dish installa-
tion and the companion receiver terminal is about
as unpresupposing as one could wish. The dish is
big, it is attractive, and it is obviously not a loy.ln
Tulsa's case, it is also tucked out of the way in the
back southeastern corner of their parking lot along
side several dozen half empty reels of trunk cable.
With all of the excitement created by pay-cable, one
almost expects to find a dish installed on the front
lawn of the cable company, floodlit at night and
guided tours eonducted daily between 8 and 5. To
find the Tulsa dish, you have to know where to look;
there are no lights at night. But there ore guided
tours (we saw two groups of local high school
youngsters go through while we were there three
hours early in December). Tulsa is obviously get-
ting some good PR from their installation. They are
apparently also getting some attention to their "Q

Service" (pay cable channel) of another sort as well.
Tulsa is in the aproximate middle of what is gener-
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ally called the'Bible Belt.'This is that great mid-
section of the United States where Baptists out-
number corn stalks and church membership (if not
attendance) is much higher than the national aver-
age. Oklahoma is one of the last states where you
cannot go into an open club or bar and buy anthing
stronger than weak beer. The Baptists are very
strong here, as are many other fundamentalist
religious groups.

Because of the content-nature of HBO pay fare
(largely R rated movies), Tulsa erpected some
problems with residents who might find R movies
in their home upsetting. Tulsa placed the "Q Ser-
vice" programming on channel A-2 (A minus 2
MHz) and for all non-subscribers, there are traps.
But to introduce "Q" there was nearly a month of
free service to eaeryone.

HBO programming begins around 12:30 or just
after the noon hour, and runs to about the same
point past midnight. The afternoon we were in
Tulsa going over the installation with a representa-
tive of Andrew, one of those blockbuster biblical
extravaganzas was playing. You know the type-a
cast of millions, thousands of chariots racing across
the country side, whole villages sacked and burned
to the ground.

Out in the front lobby there is a large 25 inch
console receiver running. "Q" is the service the set
is tuned to, of course. After the initial shock of
frontal nudity on television, a few words we had
not heard via the tube, and our first experience
with dis-memberment of human beings (arms and
legs yanked from the body etc.), and our first
intimate view of a gang-rape, we noticed the young
lady sitting at the receptionist desk was not even
the least bit interested in what was playing.

"Are yo'lt, near sighted," we asked.
"You mean the pay-channel?" she asked."How is it that you utent through nud;ity, the

sachi;ng of a uillnge, a gong -rape and, uarinus sundry
nasty scenes...and, Aou neaer lnolted, up?""Well, the first week it was here I never took my
eyes off of it. I thought I might be fired for the
shameless way I stared. Then it just sort of wore
off; when you've seen it a few times, the novelty is
gone."

ters who convoyed to the Tulsa Cable
shortly after the free-Q service beg

Then there is the story of the four Baptist minis-
rs who convoved to the Tulsa Cable office one davone day

shortly after the free-Q service began. They pro-
tested, and left the message they did not approve,
hinting that they would take the objections to the
public at large and the city if necessary. But, short-
ly before the free-Q service u;as to end, and, Tulsa
eable viewers would have to sign-up or Inse further
Q service, three ofthe four reappeared to apologize
for the prior complaint and to sign up for the
optional $9.50 a month service.

If there is a message here, it is th ai eaen in Tulsa,
where exposure to the more racy or graphic side of
life is infrequent for the average person, the wor-
ries and fears of the cable company creating a
public outcry have been largely unfounded. At least

Jactuatol assembly fu adlustlng dish slevatlon

1 3



Lhat is the way has been to date.

* ' .'/i

ft,'
Hand driving iactuator c0ntrol l0 adlust antenna elevation

Jactualor handle removes and l0ck goes over slub to provont unauth0r-
ized antenna adiustmonts.

For all of the unknowns relating to the reaetion of
the home audience, the engineering behind An-
drew CATV installation number one presented few
if any surprises. Operating from foundation draw-
ings provided by Andrew, a Tulsa-based sub-con-
tractor went to work to build a foundation. The dish
structure requires a fifteen foot deep concrete pier
foundation, and it must be approved in advance by a
local (to the area) civil engineering firm. In Tulsa's
case, the Andrew general specifications (which are
for 4000 PSF clay and sand soil and sub soil) had to
be redone; the Tulsa site sits on top of a sturdy rock
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outcropping. Core samples are drawn, and the
foundation plans retro-fitted to accomodate the
underground strata revealed by the core samples.

The dish framework bolts to three 1-1lz inch
diameter studs that go down into the piers approxi-
mately 6 feet. At the six foot mark below the
surface they bend into an "L" to provide a "hard

pull" against the balance of the pier itself.
The triangular structure (see photos) forms a

combination support structure, and where a crane
cannot be maneuvered into the site, a kfting deuice.
This structure mount is assembled first. The dish
itself goes together separately, on its back facing
up, adjacent to the triangular support structure.

If there is a crane handy, it takes a couple of
hours to lift the dish surface into position to bolt
down to the triangular support structure. Lacking
the use of a crane, the dish can be moved up to the
mount from a position on the ground out in front of
the support structure, using a combination of
winches, come-along devices and several layers of
smart. This takes about a day, so the crane is
quicker and probably less taxing on the partici
pants.

Heliax cable with downlink signal plus conduit lor powering and control
vollages are installed undorground lrom antenna inlo headend loca-
l ion .

When the dish "skin panels" are in place, the
truing procedure begins. Mats are laid down over
the dish surface so work people can climb around on

I
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the surface and a fancy tronsit called a theodolite is
installed at the feed antenna focal point. The theo-
dolite measures the distance from the dish surface
to the focal point antenna mount, to within a few
thousands of an inch accuracy. The magnification of
the theodolite display makes 5/1000's look like feet
to the man running the alignment tool and with his
visual sighting of the distance from focal point to
skin surface as instructions, the other man or two
men proceed to work around the dish to tighten up
on the nine threaded studs that make up the surface
mount contact points for each of the 12 skin panels.
In all there are 9 x 12 or 108 total adjustments to
make. The panels float independent of one another,
and adjusting the 9 threaded stud adjustments on
one panel has no impact on any of the other panels
of the antenna. The end result of all of this labor is
an exotic antenna system, but the work required to
do the job is more tedium than exotica.

The Andrew approach to the dish is of some
interest. The dish mounts from three points to the
rear. This places, they claim, the center of gravity
Iow on the antenna itself, which according to An-
drew people helps keep the antenna vibrations in
heavy winds down or minimal. Andrew character-
izes their dish as "extremely rigid" and if you are
inclined to jump and grab ahold of the lower lip of
the dish and swing around like a third grader, you
will come down sure that at least with your own
weight applied the dish does not move. Your hands
will also hurt because the edge of the dish has some
tough (although smooth) edges.

Way back before the foundation was planned or
the core samples taken, the general location for the
dish was picked. Seemingly anyone with a boy
scout compass could find due south. Andrew sug-
gests taking a "star shot" however before the dish
is ready to mount or "bore sight" on the Westar (or
whatever) bird.

The legs are outfitted with something known as
"jack screws." The jack screws have counters
mounted inside of weatherproof enclosures and as
the jack screw handle is turned with a crank (the
crank comes offand the entry point seals to prevent
unauthorized dish-moving) the counter responds
by changing readout numbers. Once the dish is in
place and the theodolite adjustments made, the
proper pre-calculated numbers are cranked into
each of the jack screw adjustments. If the initial
paper calculations were accurate, and the construc-
tion followed the paper design properly, the dish
should be very close to the proper azimuth (left and
right along the equator from east to west) and
elevation (up and down from ground horizon to
straight overhead) to produce a signal.

The 10 meter dish pattem is not dis-similar to
your sticking your middle finger straight out, and
then bending both fingers immediately left and
right of the middle finger down to your palm. Hold
your hand out in front of you and you see one muin
"lobe" and two equal-magnitude immediate side
lobes. That is Ihe aaimutD pattern for the dish
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antenna. Now rotate your hand 90 degrees so your
thumb is facing up. That is the eleuati,on pattern for
the dish antenna. When the antenna is "trued" both
sets of adjustments (azimuth and elevation) must
be taken into account. It is typically done by prov-

TEBRESTRIAL INTERFERENCE T0 EABTH TERttiINALS

0ne of the oJten repeated FCC concerns over earth terminal receiving
dish size is the lear at the Commission lhat dishes smaller than 9-10
meters will not have sullicient front-pattern resolution t0 discriminale
properly between the intended satellite signal source and other non-in-
tended (bird) sources 4 degrees or more off of the inlended source
beam heading. lt is that old co-channel interlerence problem, 0nly this
lime the sources are in the sky and not on the ground.

Well, lhat is almost true.
The downlink frequency region employed by transponders presently

serving CATV earth terminals is3.7-4.2 GHz. This same frequency
range is being utilized by point to point terrestrial microwave circuits
as well; largely common carrier services run by telephone companies.
Sooner or later, somebody is going to want to install a CATV earth
lerminal smack dab in the middle of a point to point terrestrial circuit
using the same frequency range.

When this happens, it will be the side lobe antenna resolution which
will allow the CATV terminal to fly, or die, without or with terrestrial
circuit co-channel,

The Europeans are already experiencing the problem, and they
appalsntly have solved it. We hope the FCC is listening, because it it
can be solved tor interjerence belween a terrestrial source and a
bird-s0urce, it can iust as easily be solved lor interlerence between two
bird sources. Here is how il works.

An earth terminal located at Goonhilly Downs, England is looking at a
bird located overthe Indian 0cean. The salellite is low on the horizon
lor the Goonhilly receiving terminal and consequenlly the Goonhilly
parabolic anlenna must look.iust a hair above the horizon to "see" the
satellite. In the process 01 looking iust over the horizon at the bird, the
big Goonhilly antenna looks across the English channel and over the
countryside (beyond their radio horizon) of France. Now over in France
there is a point to poinl microwave station operating in the same 4 GHz
band. Now when everything is ' 'normal' ' the Goonhilly earth terminal
receives the Intelstat signals just line. But when "anomalous wave
propagation'' conditions exist the French point lo point signal may be
as much as 30 dB strongor al Goonhilly than the Intelstat signal. The
analogy in CATV is a co-channel VHF or UHF broadcasling station that
normallydoes not bother your picture quality very much, but given the
right kind (orwrong kind, depending upon your point ol view) weather
conditions, the non-desired station signals get right-polent.

The British have solved the problem by employing a syslem lhat
readers of lhe September (1975) CATJ will recall with some glee.
(1) They have installed a small 6 foot auxil iary dish antenna which is

purposetully pointed directly at the non-desired French micro-
wave slalion;

(2) The amplitude and phase 0f the signal picked up by the small
auxiliary anlenna is led into the downline 0l the desired Intelstat
signal received on the big dish, and lhrough a "phasor control
box" the French signal is phased out.

This is the oxact same technique CATV systems employing the
Microwave Filter Company Co-Channel Eliminator (2903, etc.) device
put to use. The British have retined their version of the 2903 box one
step further however; it has automatic phaso and gain c0ntrol loops to
insure that regardless of varying signal path conditions the French
signal is kept "out 0t the picture",

CATV engineer Sruki Switzer has suggested from time t0 time tiat
the ultimate CATV co-channel eliminator might well turn out t0 be just
that kind oJ automatic tracking phase and gain loop syslem. 0lher
CATV design engineers have added that wilh the modern lamily ol
phase-lock-loops now available, if somebody really wanted t0 build a
CATV (VHF/UHF) version, most il not all of the component parts
necessary are now available.

The British have proven that the technique will work at 4 GHz, and
that fact should add additional tuel to the arguments beginning t0 build
in lavor ol unlocking any FCC mandated minimum dish size require-
menls lor earth terminal receiving systems.
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ing the azimuth sighting first, moving from east or
west of th-e predicted heading through the heading
far enough that your signal level indicator (spec-
trum analyzet, ot some carrier level meter opera-
ting at the 70 megahertz i.f.) indicates the-frst
coming-up-on main lobe side-lobe; then the main
lobe, and then finallE the going-away-from side
lobe. This is usually done a couple of times, record-
ing the readings on the jack screw at say the 3 or 5
dB points either side of the maximum indicated
level point. Then the difference in jack-screw-coun-
ter numbers is taken, split in half (i.e. averaged)
and that is where the jack screws are re-adjusted to
for the final "leave-it-alone" setting. This is repea-
ted for the elevation adjustment as necessary.

As pointed out in the October (1975) CATJ, the
future home of various satellites will be from ?0
degrees west longitude to 135 degrees west longi-
tude. Thus a CATV terminal, not sure what the
future may bring in the way of satellite-signal-traf-
fic or programming opportunities, should be capa-
ble of. tracking the azimuth from the far eastern
edge (70 degrees west)to the far western edge (135
d-egrgeq west). This means the initial planning for
the dish mount is done in such a w-ay thaf the
antenna can be easily (or inexpensively if not easi-
Iy) re-adjusted or bore-sighted on the additional"birds" if the need arises. Westar II, the present
bird being used by HBO, is (for example) silting at
123.5 degrees west longitude. The nCw RCA b-ird,
which HBO will move to when all of the political and
technical adjustments are out of the way, parks at
119 degrees west longitude. The presCnt and
planned bird locations are shown sepaiately here in
table 1.

TABLE OI\IE-BIBD LOCATIONS

99DegreesWest ... .lVestarl
1 0 4 D e g r e e s W e s t . . . .  . . . . . . A N I K I I I
l09DegreesWest  . . . .  . .  . . . .ANIKI I
ll4DegreesWest ... .AI\IIKI
l l9DegreesWest  . . .  . . . . . . .RCASATCOM-I
123.5 Degrees West . Westar II
l29DegreesWest  . . .  . . . . . .RCASATCOM-I I

ANIK-I has three operating video channels; one for
CBC-French network, one for CBC-English network,
and one for CBC-Northern network (often audio is
specialized for local Eskimo areas).

Elevation's for birds approximately due south of the
receiving location are typically 40 degrees +/- B
degrees.

are twelve 40 MHz wide channels in the band. The
Andrew antennas are equipped with a ihnl-band,
feed; using a device known as an "ortho-coupler."

The ortho-coupler is really nothing more than a
piece of waveguide designed in such a way that it
acts like a bandstop filter. There are two spigots on
the coupler-one for 3.7-4.2 GHz and one for 5.9 to
6.4 GHz. At the present time the 5.9-6.4 GHz spigot
is sealed shut. However in the future it could be
connected to its own transmission line, and the
transmission line in turn conneeted to a 5.9-6.4 GHz
transnvitter. With that in place, the Tulsa terminal
could transmit to the bird as well as receive. The
focal point antenna is already dual-banded, cover-
ing the 5.9-6.4 GHz band in add;i,tinn to the present
downlink range.

Complete earth lermlnal headond elocironlcs lnsl.llatlon, Includlng
(ilght hand rack) vldoo monltor, twln Terra0om rocelyers, (loft hlnd
rack) RCA Ghannel "A" modulators (on-cable and a sparO).

Andrew has no must-buy package, but they do
have strong recommendntinns to make to the buy-
er. For example, the Tulsa system has complete
redundancy after the antenna proper. There are
two LNA's (space talk for low noise [pre] amplifi
ers), and two complete receivers. See Diagram 2. If
there is a signal failure at the terminal itsClf (i.e. at
the receiver demodulator output) the automatic
package immediately starts substitution proce-
dures to look for a signal again. First it switches to
the standby LNA. Then if that comes up zero, it

The Andrew dish requires about two minutes
cranking time to move from Westar to Anik-I. An
optional remotely controlled motorized drive is
available; there will be some remote, unattended
sites, where this is more of a necessity than a
luxury. For Tulsa, the walk from the office and
headend to the crank is about 30 seconds time so a
motorized remote control is a luxury there.

The present downlink satellite band is in the 3.?
to 4.2 GHz band (see October 19?5 CATJ). There
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switches to the seeond receiver. The pre-amplifier
subject was covered pretty completely in the Octo-
ber (1975) CATJ, and will not be repeated again
here. Suffice to say that if one is expensive, two cost
twice as much.

TerraCom 3.7/4.2 GHz receiver in use at Tulsa Cable Television.

Andrew does not manufacture reeeivers, but
they have formed a liason of sorts with a California
company that does. TerraCom has been producing
microwave-range receivers for long enough to be
one of the established leaders in the field. The
TerraCom single conversion superhet receiver is
discussed separately here. Of partieular interest is
the fact that the receiver tunes for the operator

F E B R U A R Y  1 9 7 6

about the way you tune an FM or AM radio; that is,
ithasaform o/"continuous tuning." Just crank on a
knob (see photograph) and the giga-hertz spin by in
the window. We are not certain why this is appeal-
ing, except ofcourse you never have to worry about
having the right crystal in your down converter
oscillator at the receiver. Any of the standard
twelve downlink channels are available at the twist
of a knob. Actually there are two knobs; see sepa-
rate report here.

T0p-portion TorraCom receiver wilh meter-reading funclions and con-
trols.

ir

C O A X  S W I T C H

R E C E I V E R  S 2

3
,t:c
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Tuneable lront-end TerraCom receiver. Top knob adjusls RF pro-soloc-
tion filter; bottom knob adiusts local oscillator (see separate receiver
dotailod report here).
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Andrew allows the buyer to do his own thing just
about any way he wishes. There is the complcte
Andrew responsibility package where they are re-
sponsible for just about everything but the founda-
tion. This includes a complete package check out,
and certification after installation. Then there is
the Heritage (Des Moines) approach where the
buyer buys all of the parts of the package and does
his own installation and check out.

No two installations seem to be exactly alike. The
Owensboro (Kentucky) installation, for example,
has chosen the Microdyne receiver package (a com-
petitor to TerraCom). There are several LNA sup-
pliers, and of these Avantek is familiar to CATV
types. What each has in common, is of course the
Andrew antenna; approximately $50,000. of dish.

The redundancy area is getting alot of attention
these days, for a number of reosons. First there is
the "what happens if the equipment fails" concern.
Shortly after Tulsa became part of the HBO satel-
lite network, there was a 51 minute outage. After
the twin LNA's did their automatic switching and
the twin receivers swapped back and forth looking
for a signal, it was learned that the RCA transmi,t-
ting statinnnear Gettysburg, Pennsylvania, had an
AC mains power failure and was without juice to
goose the uplink signal for that period of time. No
amount of Tulsa redundancy would have solved
that one-for now.

Rear of Terra0om recsivsr showing cable attachmenl apron.
It would take an act of an extremely unfriendly

God to wipe out the dish itself, so redwd,ancy here
seems unwise if not impractical. The electronics is
another matter. As pointed out in the October
CATJ, the failure record of most suppliers and
their units is enviable. Anyone who is willing to
shell out the $50k plus for the dish seemingly would
be not terribly concerned about backing up his
passive antenna investment with some extra bucks
for the electronics. In round kinds of numbers, the
active components (via the Andrew "package") run
around $8,500.00 for the receiver and $3,000.00 for
the LNA. For an additional cost of either a receiver,
an LNA or both, the total cost of the system has not
increased dramatically.

1 8

There is onother reoson for redundoncg, at least
at the receiver proper. And that is the ability to
tune-in and utilize tuso signals s'tmultaneously. To-
day there are not two Iegal signals to be used, at
least not through the same bird. However the word
has been circulating for months that sooner or later
HBO will activate onother transponder chonnel.
The present New York-fed channel will become
known as HBO.Eost while the new channel will be
HBO West. The idea is that separate sets of pro-
grams maE be available for pay cable from bofft
coasts. Initially, this will allow HBO to feed sport-
ing events originating in the western USA via HBO
West to systems tied to the network. Whether
these HBO West programs will initially be running
at the same time as HBO East is conducting sepa-
rate programming is a matter of conjecture today.
But it is fair lo ossume this is what HBO has in mind
down the road a ways.

And if you have two receivers, one main for HBO
East and one back up, the backup can simply be
dialed up to the HBO West transponder downlink
channel. In this way, switching of the system't pay
cable channelinput to the system modulntor can be
accomplished by simply switching from the output
of the HBO East receiver to the output of the HBO
West receiver.
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This additional flexibility requirement is giving
the receiver people at TerraCom and Microdyne
(and others we assume) some extra thoughts about
how they should be offering their receiver pack-
ages. It appears that even with the "tuneable re-
ceiver" format at TerraCom, for example, they will
soon be offering a twin-front-end version where the
user simply leaves one front end tuned to HBO East
and the other one tuned to HBO West. Then the
switching is in front ends. There is another ap-
proach under consideration; where one ofthe front
ends is fixed (i.e. single channel) while the second
front end is tuneable. Seemingly, what the receiver
manufacturers have in mind is sufficient options to
give the buyer plenty of food for thought before he
makes up his buying-mind.

There is one more variable worthy of note for the
prospective receiver buyer; i.f. bandwidth. The ?0
MHz i.f. center frequency is i.f. aligned in the
receiver for a certain bandwidth. Typically, this is
for */- 18 MHz or a 36 MHz total bandwidth. As
with a standard television receiver, the i.f. band-
width con be narrowed for some improvement in
signal plus noise to noise ratio and at some theoreti
cal sacrifice in signal quality (read picture resolu-
tianl. If the transponder passes the full +/- 18
MHz uplink deviation, then the receiver needs to
see or i.f. amplify the sotne +/- 18 MHz i.f.
bandwidth to recover all of. the picture intelli-
genee originating back at HBO. On the other
hand, if the system is not fully deviated at any point
from the HBO control central in New York up to
and including the transponder downlink package
over the equator, then the i.f. can be sharpened up
somewhat and some improvement in signal to noise
ralio wiII result.

For reasons best known to them, the Tulsa sys-
tem ordered their receivers with a 30 MHz i.f.
bandwidth.If our calculations are correct, this may
result in an improvement in signal to noise ratio of
say 0.5(0001) dB above the standard 36 MHz i.f.
TerraCom and others normolly utilize. (.I/you could
take the i.f. bandwidth d,own to say + /-g MHz or
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DLAaRAM @
Sustem Check-Out

The system checkout is performed not only with
the HBO signal through the bird, but also with a
simulated test signal introduced into the package at
the waveguide coming back to the 4-6 GHz oitho-
coupler. See Diagram A. The concept is this.

The antenna is separately tested for its trueness
with the theodolite. The antenna has also been
zeroed-in on the satellite by careful adjustment of
the azimuth and elevation controls so that the
installation crew feels certain they are dead on the
bird with the antenna's main lobe, in both planes.
The antenna gain is known tobe 51 dB, +/-0.b dB.

Therefore if a test signal, originating at a signal
generator test set, is adjusted to produce a signal of
id,enticalhuelaslhe co"mizrlevel of the bird trans-
ponder transmitter, at the input of. the LNA, then
the balance of the system ean be checked out for
signal to noise, phase delay and response flatness
uithout using the signal proper.

The rational behind this is multifaceted. F or
one thing, the integri,tE of the signal to noise of the
transpond,er's sigrwlis open to sonae minor question
at this time; simply because the various links such
as the uplink to the transponder, the microwave
linksbetween New York and Gettysburg, the land-
line link from HBO to the microwave transmitter,
andthe signal to noise of the video coming out of the
HBO studio is not verifiable out in the fteld,. If. the
real signal ahne wete utilized, the tesls would be

18MHz totalbandwidth, you could,pickup 3.0 dB in
theoretital signal to noise; but in doing that, you
would lose much of the picture detail in the fro-

SIGNAL TO NOISE PROOF
( U S I N G  D O W N L I N K  S A T E L L I T E  S I G N A L  A S  S O U R C E )

Feedline prossuro monitorlng m0t01; prossurs is in ouncos.

1 9



SIGNAL TO NOISE "PROOF"

The signalto noise test can be performed with either
the downlink satellite signal or by utilizing the TCM 602
test transmitter as injected into the testpoint input on
the waveguide connecting the feed antenna for the dish
to the LNA package. The test results will not neceesari-
ly be identical.

Usingthe satellite sigaal itself, the "proof is measur-
ing not only the apparent carrier to noise (translated to
signal to noise at the video-demodulated output of the
receiver) of the system, using the downlink received
signal as an input signal, but, you are also measuring to
a certain extent the "accumulated signal-noise" picked
up along the way between the HBO tape head back in
New York and the receiver in the field.

In Tulsa, for example, by simulating the known 10
meter dish signal level with the TerraCom 602 trans-
mitter souree, through the input test point on the
waveguide, the Andrew personnel measured a receive-
terminal signal to noise ratio of greater than 60 dB.
However, utilizingthe actual downlink signal, the mea-
sured signal to noise was measured as 54.9 dB (as
uncorrected).

The satellite-input signal is checked for siglal to
noise ratio utilizing the test package shown in Diagram
A.

The transponder sigaal is tuned in with the receiver
tuning deck. A Tektronix 1480C waveform monitor (set
for 1 volt peak to peak video display, with filters
inserted) and Tektronix 147A Video Signal Generator
are set up as shown. The video signal generator inserts
a VITS sigaal to the waveform monitor, with % line
noise. The known noise source (VITS) is compared on
the waveform monitor against the video signal present
and the signal to noise calculation taken from the ratio
between the known and unknown noise level,/signal
level.

limited to the transponder-on time for the bird,
and would be equally dependent on the mundane
things like the quality of the tape or tape head way
back at HBO in New York.

So the system is initially checked out using a test
set. The spec deviation is */- 0.5 dB from input
port to the LNA to output port of the demodulator.
The delay is speced al 25 nanosecond,s from LNA
input port to demodulator output at video. The
Tulsa system produced measured signal to noise
ratios of 56/57 dB for the (real) Westar transponder
and 54 dB for the (real) Anik II bird. The antenna
level signal is assumed or measured to be f7.9 dB
corrier to noise. This transcribes on paper to 55.1
dB signal to noise when the so-called frn improae-
mentfontor is added in, to determine a,ctual signal
to noise at video at the output of the demodulator.
The FM improvement factor for a 36 MHz i.f.
bandwidth is 37.2 dB.

The Andrew Tulsa installation was the first for
United Cable. United used Tulsa as a training
ground for their own (new) highly specialized satel-
lite terminal installation (and maintenance) crew.
The crew will do future United installations, some
of which (i.e. Hayward, California) will be opera-
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tional before this appears in print. United will also
be purchasing their own terminal test set to check
out their own terminal packages on a routine main-
tenance basis.

10 Meter Dish Future

Early on in this report we touched upon the
matter of dish size. In our October report we noted
that much of the Canadian interest in using their
own Anik series of birds centers around utilizing
the less expensive 4.5 meter dishes. For the cost
differential, it is obvious why this would be attrac-
tive.

LNA INTERFACE

Typically, the CATV system purchasing an earlh terminal is reasona-
bly lree to choose the component parts (i.e. devices external to the
basic receiving dish) from the supplier he wishes.

The pre-amplifier (called an LNA in the satellite business) is a case
in point. The primary supplier of LNA's for earth terminal service at this
point would appear to be well-known-to-CATV supplier Avantek, As
pointed out in the preliminary CATJ report last october, the earth
terminal buyer has a choice ol three pre-amplifiers; a bi-polar transis-
tor device, a GaAs Fff (Gallium Arsenide Field Effect Transistor)
device, and a top-of-the-line (and bucks) parametric device. T0 date,
the vast maiority ol systems have purchased the middle ground GaAs
FET device LNA.

There are domestic GaAs FET (lransistor) suppliers and loreign
suppliers. 0f the latter, apparently only Nippon Electric Co. Ltd. 0J
Jaoan has made a substantial dent in the 1975 worldwide GaAs
FET market ol some $600,000.00 value. Nippon undoubtedly
makes their own GaAs FET devices and manutaclures total units (i.e.
amplifiers) using their GaAs FET units; buttheir plimary markol seems
lo be outside companies who want the Nippon version to manufacture
total units such as lhe LNA lor CATV service.

0f the domestic suppliers, many, if not most, manufacture GaAs
FET'S primarily for use in thsir own brand LNA units and other
ampliliers. Avantek is a good example of this. The tiny GaAs FET
'chips' are so small that it would take several hundred units iust t0
coverthe tip of your linger. They are manulactured with I micron gate
leads (1 micron being a measurement of gate-lead size), using a gold
metallization system. The ability of a GaAs FET to develop really low
noise figures is partially a function ol the gate lead size; if, lor example,
the device could be manufaitured with a gate lead oJ 0.5 micron size,
the noise f igure yield would drop from lhe present 2.7 dB to around 2. 3
dB. This is not a world for t imid people, or big thumbs!

Standing alone, the GaAs FET has value. But when one 0r more are
installed intoan LNA unit lor CATV, combined with a small selection of
discrete parts and a power supply, the value climbs considerably. The
Avantek AW-4226 LNA, covering 3.7 lo 4.2 GHz, has a price tag 0f
around $2,500.00. lt consists ol one carelully selected GaAs FET in the
Jront end, matched to the 50 ohm antenna through a microwave type ot
"isolator" matching network (GaAs FET's have very poor 50 ohm
match at microwave frequencies), lollowed by a cascade 0f bi-polar
transislors for the rated total package gain of 49 dB.

As a manulacturer of the GaAs FEI, Avantek is its own best
customer. Where one division manufaclurers the GaAs FET, another
division "buys" the device lrom the manulacturing division and lurns
out the completed ready-to-plug-in LNA. This is called a "captive'' or"internal market."

The present LNA devices tunction in an ambient kind ol temperature
environment. That means no special cooling or heating is applied; the
unil cooks along in the air temperature where it mounts.

In addition to the hope that .5 micron gale leads will bring the noise
Jigure oJ a finished amplifier down, there is also the additional hope that
through a process known as thermoelectric cooling, the noise Jigure 0f
the GaAs FET amplitier may be lowered even more. ll is known that
under laboratory conditions when the GaAs FET device (as opposed to
the full ampl ifier unit) is ' 'cooled' ' that the noise figure drops. Th rough
the combination of reduced gate lead size and cooling, the GaAs FEI

i
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Frequency Range
Noise Figure .
G a i n . . .  .

Delta Gain 0ver Temp .
Gain Slope

L inearGroupDelay .  .  .  .  .
Parabolic Group Oelay .
Power 0utpul/1 dB Comp
vswR . .
Intercept Poinl, 3rd 0rder

3 . 7  - 4 . 2 G H z
. 2 . 7  d B  M a x

. .  . .  . 4 9 d B M i n
. . . . + / - 1 . 5 d 8

.  .  .  . 0 . 0 1  d B / M H z  M a x
0.01 nanosecond / MHz Nlax

0.001 nanosecond / MHz2 Max
.  .  +  15  dBm (+  62  dBmV)  Min

1 .25 Max in/out
. . . 2 5 d B m M i n

LNA of the lulure, for CATV earth terminal service, wi l l  exhibit  a
practical operating noise f igure of less than 2.0 dB.

Companies manufacluring GaAs FET's in addit ion to Avantek are
Hewlett Packard, Hughes, Raytheon, TRW and Varian. However i t  is
rep0rled that al l  ol  these l i rms uti l ize their ful l  GaAs FET productions for
their own ampli f ier devices; ala Avantek. The only apparent supplier of
GaAs FET 's  as  d isc re te  par ts  in  the  U.S. ,  o ther than N ippon wh ich
impor ts  par ts ,  i s  Fa i rch i ld .

Final ly, on the opposite end of lhe "st ick" is Watkins-Johnson, a
Cali fornia f irm of some stature in the microwaves area which manufac-
tures LNA's ( including some 'quoted' to CATV earth terminal users);
but which does not manufacture GaAs FET's. W-J is reportedly largely
dependent upon Nippon lor i ts discrete GaAs FET's.

AVANTEK LNA SPECS

installation. Today, i,f 4.5 meter dishes were legal
for 2-4 dB less signal to noise ratio gou coul.d. saae
$2+,000.00.

Or if you gave away the t.6/7 dB noise figure
parametric preamplifier in favor of the same 2.7 dB
GaAs FET pre-amplifier utilized in Tulsa, you could
buy a 4.5 meter dish today with downline, receiver
and LNA for $24,500.00 (plus installation).

Once the 4.5 meter dish is "legal," the preamplifi-
er beeomes the biggest dollar portion of the pack-
age i.f you want a signal to noise in the low 50's. This
is one area where cost-effectiveness is changing
monthly. The transistor and FET people are talk-
ing seriously about having a 1.6/7 dB noise figure
GaAs FET unit for around $3,000.00 within a year
or so. That means thaL uhen it happens, there will
be a $24,000.00 equipment package that will give
52/53d8 signal to noise ratios, if the 4.5 meter dish
can be made to fly.

The FCC is not totally consistent in this area; a
Iarge package of approximately 100 earth terminals
scheduled for installation in Alaska are on file now
waiting for FCC approval. Theg are 4.5 meter
d:tshes.

Several large companies with interests in video-
via-satellite have made some noises about forcing
the Commission to defend its 10 meter philosophy.
One of these was TVN (Television News Network),
which folded up last fall but whose members (made
up largely of the non-network TV stations) are still
pushing privately for a national "news" network
tied together via satellite and 4.5 meter dishes.
Another outfit looking at filing a formal "challenge"

before the FCC is an MDS operator who sees the
obvious benefits of tieing together the past grow-
ing MDS transmitters seattered from coast to
eoast; so his company could serve the MDS people
much like HBO serves the growing CATV satellite
pay-cable users.

There are other perhaps less influential but still
potentially dramatic rumblings in the same arena.
There is, for example, the CATV operator in Texas
who is constructing his own dish from a concrete
shell. Or the fellow in Kansas who is in the process
of digging a ten meter dish out of the side of a well
positioned hill. This is not as crazy as it sounds. The
largest parabolic antenna in the world, at Arecibo,
Puerto Rico, is constructed in a natural "hole in the
ground"; and it is some 1,000 feet across (aperture).
Then there is the story of the antenna supplier who
showed some reluctance to sell a complete ten
meter station to a private individual in west Texas.
The individual traveled to the supplier's home of-
fice with a $50,000.00 deposit check in hand to place
his order; he "wanted to give his Mom a nice
Christmas present" according to the story. He
wasn't in the cable business: he was in the oil
business.

Finally, there is the fact that with a 10 meter dish
connected to abarefoot 8.5 dB noise figure Terra-
Com receiver at Andrew's Orland Park, Illinois

50 ohms, CPR-229G (pressurizable)

o p e r a t i n g P o w e r . . . . .  .
Temperature Rangs .
Housing .
Manufaclurer-

Avanlek, Inc.
3175 Bowers Avenue
Sanla Clara, Ga. 95051
(408/249-0700)

.  .  .50  ohms,  N female

.  -24  VDC (180 mA)
-40l + 60 degrees C
. . . . .  W e a t h e r p r o o f

And as noted, the big bug-a-boo seerns to be lhe
FCC.

The FCC is not, in fairness to the Commission,
immoveable on the subject. They simply utont to be
shown that a 4.5 meter dish will accomodate the
longrange goals of multiple satellites parked every
four degrees of longitude; in such a way that one
transponder does not create receiver interference
for users of other nearby or adjacent satellites.

Seemingly, a 4.5 meter dish could, provide suffi-
cient signal to noise for many systems; perhaps for
most systems, if not all systems. At the present
time, a system can make up most of what he might
Iose of the near-perfect 55 (+) dB signal to noise
measured in Tulsa by moving from the s tandard 2.7
dB noise figure LNA currently being utilized by
most installations to the more expensive 1.6/7 dB
noise figure parametric amplifier. Presently, the
2.7 dB noise figure LNA costs the user around
$3,000. The exotic version, a parametric unit, costs
around $18,000. Thus you can erpect to see 52153
dB signal to noise ratios uti,th a 4.5 meter dish and a
1.6/7 dB noise figure parametri,c omplifi,er today.
Or, you can settle f.or a 45/48 dB signal to noise
today by usingthe 4.5 meter dish and a 2.7 dB noise
figure pre-amplifier.

The 4.5 meter dish pJzs receiver plus downline
plus 1.6/7 dB noise figure parametric amplifier will
cost you today around $39,500.00 plus installation.
That is for 52153 dB signal to noise ratio. A 10 meter
dish, with a2.7 dB noise figure pre-amplifier, plus
receiver and downline will cost you $63,500.00 plus
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headquarters, the Andrew people have measured a
36 dB signal to noise ratio. The picture has some
noise in it, but it is plenty watehable. ln theory, a
4.5 meter dish tied to the same barefoot receiver
would provide a 27 dB signal to noise ratio. That
may not be commercially saleable on cable, but it is
plenty of signal for someone to "fool around with."
And the ingred;icnts are there for "fooling around."
Amateur radio publications frequently show home-
constructed 12-16 foot parabolic antennas, which
with some refining would be serviceable up to the
3.7-4.2 MHz range. And the receivers? Well, Tulsa
chose the TerraCom receiver largely because the
United Video microwave company largely utilizes
TerraCom microwave equipment and is pleased
with the service it has given. In other words, an
enterprising half talented person with a small mea-
sure of test equipment could take an existing micro-
wave receiver and put together a 3.7-4.2 package
satellite receiver.

TERRACOM RECEIVER SPECS

Frequency/TuningRango . . .  . . .
M o d u l a t i o n  . . . . . . . . . . F M
Noiso Figuro . . . . . . . , . . . . . . . 8.5 d8
lF (cen te r l r equency )  .  . . . . 70MHz
l F b a n d w i d t h  . . . . . 3 6 M H 2
Preselsctor Continuous luning with direct frequency readout
Threshold (36 M Hz i.f .) . -76 dBm (-29 dBmV)
R F t n p u t l e v e l  . . . . . . . - 2 0 d B m M a x

-35 dBm TYP
FrequencyStabll lty ..... .TrackingAFCsyslem
Frequency Control . . . . . . Solid state oscillatorwith direct-reading dial
Basoband Video-

lmpodanco . . .75 ohms unbalanced
Lsve l0on t ro l  . , . . . . . 10dBrange ,1  dBs teps
0utput Level .1 volt p/t/p
SquareWaveTi l t  . . . .Lessthan1%
Ditlolsnlial Phaso . + /- .4degree8 MHzdeviat ion

+ /- .6 degree 24 MHz deviation
DltfersnlialGain . +/-.4d88 MHzdeviation

+ /- .6d824 MHzdeviation
S i g n a l T o H u m  . . .  . . . . . 5 8 d B r a t i o , m i n i m u m
F r e q u o n c y R e s p o n s o . . . .  . + / - . 5 d B 1 0 H z t o 1 0 M H z

without elliotical f ilter
Chroma Delay. . . . .25 nanoseconds maximum

Baseband Audio-
lmpodancs
outputLovel  . .  +10dBm
C c l R w o i g h t o d S / N  . . .  . . . . , 5 5 d B m i n i m u m
S i g n a l / H u m  . . . . . 5 5 d B m i n i m u m
Total Halmonic 0ist0rtion . .1"/o max
F r e q u e n c y R e s p o n s e ( 5 0 H 2 / 1 4 K H z ) . , .  . . . . . . . 1 . 5 d B

Miscollanoous-
I n p u t . . . . . . . . . .
Ou tpu t ( v i deo )  . . . . .BNC
0ulput (audio) MS (plug)
Temp Bange . -10/ + 50 degrees C
O i m e n s i o n s  . , . . . 1 6 . 2 5 " W x 9 . 5 " H x 1 2 " D
W e i g h t . .  . . . . . . . 4 5  | b s .
V i d 8 o c l a m p o r . . . . . . .

Subca r i e r (aud io ) . . . ,

Manulacturer-
Tena0om, lnc.
9020 Balboa Avenue
San Diego, 8a.92123
(714t278-4100\

. ,600 ohms balanced

. . . . . . . .30dBmin rejectionof

l':l' lu1o *': :l'%l'Jil,i:

Like it or not, and the equipment suppliers prob-
ably won't, the interest in receiving the HBO pro-
gramming is extending far below the relative few
presently fi,nonciallA qualifud to shell out the
$65,000.00 plus required to get into the act. And
necessity is the mother of invention.

It is very unlikely that the present 10 meter
package $65,000.00 figure will change very much.
Too much of the package is wrapped up in the
antenna; and too much of the antenna's cost is
wrapped up in the steel involved, and the labor
required to put it together.

Sothe nextlngbalprice dive, if it occurs, is going
to be in the relaxation of the 10 meter or larger
criteria of the FCC. The 4.5 meter configuration
will, when and if approved, probably make satellite
signal delivery feasible for 3-5 times as many CATV
systems as the present 10 meter dish configuration.

Somebodv Else Owns Paclnge

There is considerable joint-system-interest in
combining limited resources to jointlE construct an
earth terminal. There ore rnunA unonswered, ques-
tinns in this arena. For example, must a joint-use
terminal be equally cost-shared, or could it be
uneqrnllg cost-shared? Can one person or company
install a terminal, and simply "sell" service to other
nearby systems? Suppose the terminal owner is not
a CATV system operator at all; but rather just
somebody who wants a terminal in "his backyard";
and who wants to help pay for his fetish with some
others using the signals the terminal provides? .Is
that a cornrnon conrier? Or is it an uncornmon
carrier? The rules governing satellite terminals
answer none of these queslions directly.

RCA modulator carrying HB0 signalon channel A (-2 ttlHz) to systom
subscribors. Modulation m0t01 is on audio.

There are persistent rumors, usually denied,
that at some point HBO will install its own reeeiv-
ing terminals at well chosen locations around the
country; and then simply use terrestrial microwave
to tie CATV systems in the region to the terminal.
There is another rumor, denied less strenously by
HBO, that they might purchase a terminal for a
microwave eommon carrier operator to get their
programming into lzs network of terrestrial link-

)
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ups. If an existing terrestrial CATV common carri-
er serves say 30 systems, then one terminal would
allow him to carry the HBO programming to all30
systems. Seemingly, thanks to the satellite, HBO
may well be in front of a couple of million already
cable connected homes before another vear has
passed.

Back-up c0l0r monitor in headend showing HB() signal; wavelorm
monitor below.
Finally, there is always the leasing route. Leas-

ing companies traditionally pop out of the wood-
work just about the time the cream is off of the
cash-dollar market. There are signs that by mid-
year this year that cream will have been skimmed,
and with 50-60 terminals in operation, the nert big
groutth phose may be a tight race between leasing
companies and joint-system-efforts.

4/6 us. 12/14 GHz

All of the present family oI birds launched or
planning to be launched within this calendar year
for commercial purposes are operating in the 4/6
GHz range. That is, all receive the uplink on 5.9-6.4
GHz and eome down on the downlink in the 3.7-4.2
GHz range. The cadre of space-communication peo-
ple who are years ahead of the times have alread,y
written "off' the 4/6 GHz range. Sonze of these
people are forecasting l2/L4 GHz will replnce 4/6
GHz in the years ahead. Others, who seem more
realistic, view the 12/14 GHz range as a growth
range, where additional users will one day be ac-
commodated.

Generally speaking, t2/14 GHz is today where
4/6GHzwas eight years ago. A CTS bird (Commun-
ications Technology Satellite) will soon be explor-
ingthe unknown properties, and problems, associa-
ted with this new to satellite frequency region.
Most of the money for the CTS program is coming
from the government. AT&T and others are an-
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V I D E O  F R E O U E N C Y  R E S P O N S E  " P R O O F "

DTAGRAM @)

I

s\7sevrDEo orr . r ,  l___________l

E O U I P I V ] E N T  E N C L O S U R E

B N C  " T "  W I T H  7 5 N  C O A X  L O A D

75O LOAD

R E C E I V E R  S W I T C H

HP 34OOA RI\4S VOLTIV]ETER

VIDEO FREQI.JENCY RESPONSE "PROOF"

A detailed explanation of the various "proof tests" an
earth receiving terminal is put through would be a
needless waste of valuable publication space. However,
some highlights of the techniques employed by Andrew
in making certain that a newly installed earth terminal
is functioning properly, and the same techniques which
will be later employed by CATV technical personnel to
ensure the earth terminal is maintaining its operating
parameters, is educational.

See Diagram "B" here. The equipment is set up as
shown, wi th the TerraCom TCM 602 t ransmit ter
"source" coupled into the test point on the antenna
coupler behind the dish proper. The TCM 602 transmit-
ter source is driven (i.e. modulated) with an HP 654A
sinewave generator, covering the 10 hertz to 10 mega-
hertz range.

The "elliptical filter" (in receiver i.f.) is removed from
the receiver, and the 6.8 MHz notch filter (audio is
transmitted on a 6.8 MHz sub-carrier at the uplink
transmitter) and 8 MHz Butterworth filter are re-
moved from the TCM 602 transmitter source.

The sinewave generator is set for the proper input to
the TCM 602 and adjusted to 762 KHz. The receiver
output of the sinewave signal is read on the HP3400A
RMS voltmeter and recorded as a 'reference value.'
Then the sinewave generator is run through the fre-
quency range from 10 Hz to 10 MHz in 18 steps (output
of HP654A is held constant) and the results compared
against the 762 kHz reference level recorded. By re-
cordingthe measurements for each specified frequency
from 10 Hz through 10 MHz, the video frequency re-
sponse of the system can be plotted. Variations of
fractions ofa dB are apparent, and the system integrity
for the modulated waveform is apparent.
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xious to have the results; principally because many
of the established traditional carriers (and users)
missed the boat on the first round of communication
satellites, and they want to be amongst the first to
rush in with the nent generation.

An advanced Westar (Western Union) satellite,
the next in the Westar series, is already on the
drawing boards. Some of the theoreticians are al-
ready proclaiming, even before the test-CTS bird is
in orbit, lhal"t2/14 GHz is goingto replnce 4/6 GHz
for satellite business." The key word is "replnce."
Replace means "do away with" the prior "art-
form," or the present 4/6 GHz technology. While
the theoreticians are making those lcind of state-
ments, the present family of birds now launched
and due to launch in the near-future ate at worst
good for projected seven year life spans. That
means that if you were a gambling man, you might
want to set your own 4 GHz earth terminal up on a
seven year depreciation schedule.

Others, particularly those who are in the midst of
the present 4/6 GHz work, poo-poo the theory that
the next generation birds (i.e. 12/14 GHd will
replnce the present 4/6 GHz birds. "Supplement is
a better word than replaee" seems to be a common
feeling. If the satellites turn out to be the best thing
since AT&T spanned the country with terrestrial
microwave back in 1951, then the demand for satel-
lite transponder time will grow; far enough and fast
enough, most believe, that there will be plenty of
room and business for both bmd^s.

HB0 idontification and inlroductlon t0 foatur0 film; ph0t0 tak0n from 25
inch color recolvsr in Tulsa Cable lobby, picturo showed notlceable
degradalion from video monhors In headond.

There are still a few unresolved questions per-
taining to the present 4/6 GHz birds. For one thing,
there is frequency re-use, the RCA plan discussed
in the October (1975) CATJ; wherein through fre-
quency offsets and polarization diversity, channels
will be used by adjacent and/or alternate-adjacent
satellites parked at 4 degree longitude increments.
The new SATCOM-I RCA bird is to be the first to
explore the feasibility of this program. The objec-
tive is clear; and it has a d;i,rect bearing on the
sub-argument over dish sizes. If a 10 meter dish
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(minimum) sizereallyis required, when ollbirds on
the same frequency are using the some polarization
format, what happens if the polarizations are var-
ied (i.e. alternate birds use vertical and horizontal
polarization, for example)? Does that cross polari-
zation ploy work weVenough that users can install
dishes of a 4.5 meter size and irsing alternately
vertical and horizontal polarization feeds, sepa-
rate two adjacent-in-orbit birds, and still maintain
sufficient selectivity so that birds flocking together
on the same frequency do not cause interference
with one another at the earth terminal end of the
circuit? CATV has a great dealat stahe here; if.the
RCA tests prove that cross polarization andlor
frequency-splits ala the October 1975 CATJ report
works, the FCC arguments demanding 10 meter
dish sizes evaporates.

HBO tsnds to flll betwoon malor foalures with "selecled shorts", as
on€ is introducsd hsr8.

The satellite owners also have a lot at stake here;
and RCA owns SATCOM-I. The cost of the bird is
one time. If it is used to feed one signal from one
point to another singln point, the cost is the some as
if the transponder is used to feed one signal to
thousands of separate points. But the value to the
satellite owner is obviously much greater when the
owner is able to feed thousands of customers simul-
taneously than when it can only feed a single custo-
mer at a time.

It is of interest to note that with FM (modulation)
techniques, as employed by the downlink transpon-
ders, interference between birds on the same fre-
quency manifests itself not as traditional co-chan-
nel interference, as we are accustomed to with AM
transmissionofbroadeast stations; but rather as a
slow deterbratinn ofthe apparent system signal-
to-noise ratio. It is the nature of an FM discrimina-
tor (demodulator) that it responds d;i,rectlE only to
the strongest FM carrier present. As they say in
FM-land, the strongest signal captures the discrim-
inator. This rs to say, on the surface, that a primary-
to-co-channel-signal-rat io which on AM would
cause very objectional co-channel beat bars, does

I
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not appear in an FM-FM system. This is not to say
the FM system is'[mmune from co-channel effects
however. Because while the discriminator only de-
modulates totallE the strongest carrier, it does
demodulate to some extent the weaker signal as
well. Some might say that both are demodulated
simultaneouslE. The weaker signal modulation
shows up as "noise" of a sort, and it degrades the
realsignal to noise ratio of the primary signal. So
while the picture may not have traditional AM
beat-bars in it, it does pick up noise that is another
form of co-channel-signal degradation. The end re-
sult is the same; peoplc. don't find the pi,cture
plcasing to laok at.

So the RCA SATCOM-I tests will be followed
with considerable interest in CATV, for if the FCC
refuses to budge off of the ten meter critefia on its
own, the RCA test data may help them do it if the
tests turn out fauorablc for frequencE re-use.

Finally, if you are pessimist and you believe that
the 4/6 GHz band is doomed someday seven or
more years down the road, then you had better be
certain the 10 meter dish you buy today has ade-
quate skin-tolerances to make the dish useable on

Lhe new l2/I4 GHz band of the future. If you are an
optimist, you will want to be certain the dish you
buy today is good flor bothbonds; because both may
well end up squirting signals back to your headend
one day in the 1980's.
Summary

With this report CATJ ends its look at the pres-
ent state-of-the-art of United States CATV syitem
use of satellite receiving terminals. In announcing
this series in October 1975, we said we would be
looking at designed-for-CATV satellite equipment
and installations.

Our nert report in this series will compl,ete that
total-l,ook with an overview of the Delta-Benco-
Cascade package as operating in Canada at this
time through the Anik series bird(s). At the pres-
ent time, there is no CATVuse of the Anik birds in
Ca_nada, although that may not be too far away.
What does interest us about the DBC approach is
its uninhibited utilization of 4.5 meter dishes for
Anik receiving terminals. The Canadian experience
with 4.5 meter dish installations may well prove
educational to our U.S. future in satellites.

I
I

The November issue of CATJ
devoted considerable editorial
space to the matter of a system
setting its own poles. The gener-
al theme was that as long as you
rent pole spaee from a utility
company, you are at the mercy of
their rate raises and of their own
internal philosophies regarding
"foreign attachments".

In the recent FCC contrived"pole attachment rate morator-
ium" put together between Bell
sys tem compan ies  and the
NCTA, a formula for calculating
CATV "fair" attachment rates
was presented. It is supposed to
serve as a "model" for not only
non-Bell telephone utilities but
ako for power companies.

One of the largest national
power conglomerates is Ameri
can Electric Power System, with
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POLE BANDITS - PART TWO
How Utilities Run

Up Pole Investments

headquarters in New York but
with wholly-owned or substan-
tially owned power affiliate com-
panies throughout the eastern
USA. One of these subsidiaries
is Appalachian Power Company,
which serves major segments of
West Virginia.

Appalachian has been asking
for some very healthy rate hikes
of late, and for many years prior
to their recent round of rate in-
creases one of the things that
Appalachian did as a matter of
company pol icy was to al low
CATV companies to assume full
ownership rights ond responsi-
bi l i tE for power poles "aban-

doned" in place. Recently, the
Appalachian Power Company of-
fice in Logan, notified West Vir-
ginia CATV operators that the
previous pol icy of al lowing

CATV companies to take over
abandoned poles was changing
(see letter here). For such aban-
doned polesnow, the CATV com-
pany is being asked to pay a fee
for the pole, in place. To arrive at
the fee charged, the power com-
pany uses a 48 year schedule ol
pol,e-Life. It assumes an original
cost for the materials (i.e. the
pole itself), adds to that a cost of
the pole being installed, and ar-
rives at the total cost of the pole,
installcd. Then on a 48 year sche-
dule the value of the pole-in-
place is depreciated. The opera-
tor wishing to utilize the pole
after it has been abandoned noti-
fies the power company of the
pole he wishes, and asks the age
of the pole. The power company
has published a 48 year deprecia-
tion schedule from which the

t
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CATV company is able to in turn
compute the cost to the CATV
company of the pole should he
wish to buy it at that point.

From these tables, which have
been supplied by the power com-
pany, one can draw some very
interesting observations.

(1) The actual cost of the pole
itself, which Appalachian
claims to be paying, is quite
clnse to the CATJ quoted
prices appearing on page 39
of the November CATJ.

whi le the Appalachian poles
probably are Ianded at the pole
si te.  The di f ference could
amount to as much as $5.00 per

pole. On the other side of the
coin, one would suspect that the
price the power company pays
for the bare poles, in thousand /
ten thousand / hundred thou-
sand lot quantities has got to be
lnwer for the pole itself than a
CATV company would pay for a
few hundred poles.

(2) The majority of thein-place
cost for the power company
is lnbor and other "unde-

fined" factors. For exam-
p!e:

Just how much of this is reol
lnbor utilized to set the pole, and
how much is amortized equip-
ment used in setting the pole,
planning and scheduling labor,
and so on is no! known. Because
the actual cost of the pole can be
easi ly ver i f ied, and therefore
subject to elose PUC type scrt-
tiny, one would expectthe power
company tobe fairly careful with
that portinn of the total Pole in-
stalled cost. One would also ex-
pect them to be more "lax" with
the way they assign costs to oth-
er pole - related - installation -
cost areas. Still, if a CATV com-
pany spent nearly 4 times as
much for the labor-etc. area of
setting a 30 foot class 7 as they
did on the pole itself, the CATV
company would be out of busi-
ness in one big hurry!

(3)When the CATV company
wishes to buy an in-place pole
from the Appalachian Power
people, the cost of the to-be-
abandoned pole is determined
from a table. That table shows
declining "in-place" value over a
48 year period. The table itself is
too lengthy to print here, but
these eramples will suffice.

Pol,e Size-30'/Cr
Ori,ginal Cost Install.ed-

$11'3'28
To BUE In Plnce In. . .
One Year-$135.83
Five Years-$116.77
Ten Years-$94.42
Twenty Yearc-$56.02
Thirty Yearc-$28.94
Forty Years-$//.89
Forty-Seven Y earc-$ 1.42
(4) Appalachian Power calcu-

lates that it would cost $24.33
lnbor to rernoue an abandoned
pole; at anytime alter it has been
set into position. Appalachian
Power also calculates that the
saluage ualue of. the wooden pole
(i.e. the value of the pole, as a
re-usable item, after it has been
yanked from the ground) is as
follows: -__________-____

30'/c6 30' lc1

$1 51 .49 $143.28

40.25 30.01

111.24  113.27

26.570/" 2O.95o/o

Pole
Size

CATJ
Range

Appalachian
Cost

30'/c6 $28.201 $40.25
$43.15

30' lc7 $23.00/ $33.01
$34.31

Yes, CATJ prices are lower; at
least on the bottom end. In fair-
ness  to  Appa lach ian ,  CATJ
prices are FOB the pole source
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30 ' tc4 30' /c5

Pole Cost

Wood Cost

Labor/ Etc.

$114.47 $168.25

60.51 55.03

113.96  113.22

lod Olllc. Box 480, Loe.n, Won vlrglnL 26601

l.l.phoil: rro odo 3{X-752'663O

November 21, L975

Owne r
TV Cable ComPanY

P .  O .  B o x
!1 .  Va.  25

Sub jec t :  Cos t  ln  p lace  and va lue  o f  rena ln lng  l l fe  fo r  average

Jo ln t  Use Po le .

C€nt lemen:

Enc losed ls  a  char t  showing the  va lue  o f  po les  tha t  Appa lach lan

Power  Company may abandon and the  CAT/  may w lsh  to  purchase ln  p lace .  l f

Appa lach tan  Power  ComPany shou ld  abandon a  po le  and CATV wou ld  l l ke  to

pr ich .se  i t  ln  p lace  you can ask  us  to  g lve  you the  age o f  sa id  po le  and

then you can p ick  the  va lue  o f f  th is  char t .

In  the  pas t  Appa lach lan  has  removed the l r  fac i l t t ies  f rom sore  Po leg
and the  po le  was le f t  fo r  cAI1 ,  ConPan ies .  we can no  longer  do  th ts '  l l re

po le  w i l l  have to  be  purchased f rm us  or  tc  wt l l  be  removed.

l f  you  nay  have any  ques t lons  concern ing  th is ,  p lease contac t  re  ln

the  Lrgan Of f i ce .

Very t ru ly yours,

- 4  r  ' n . . .
-.7 (

F .  E .  Q u e e n
Rtght of l{ay Agent

FEQ : sn

Enc losure

Wood As 7o of Total 34.680/" 32.710/"

CATJ FOR



- l

Pol.e Size-30'/C7
Original Cost-New -$33.01
One Year Old-$30.50
Five Years Old-J'.2202
Ten Years Old-$10.99
Fourteen Years Old-$2.21
Fifteen Years Old-f.0.00

Now understand these num-
bers come directly from Appala-
chian Power data sheets. So let
us put together a couple of hypo-
thetical examples, using our 3b'/
C7 pole.

The po le  cos t  933.01  i t se l f ,
new. Installed it has a value
when new of $143.28. Now. if
after one gear the power com-
pany dec ides  to  abandon the
pole, they will sell it in place to a
CATV company for 9135.83. If
the CATV company does not
want the pole, then it will cost
Appalachia n $24. 3 3 lnbor to take
that pole out of. the ground. And
according to Appalachian Pow-
er, that pole by itself, out of the
ground, after one year is now
worth not the original $33.01 but
$30.80. So if it is worth $30.80
and it costs $24.33labor to take it
out of the ground, the power
company has just saved $30.80
minus $24.33 or $6.47, by remov-
ing and re-using the one year old
30 foot class 7 pole.

Now i f  the  same po le  was
abandoned after 14 years, they
will sell it in place to a CATV
company for $77.94. If the CATV
company does not want the pole,
then i t  w i l l  cos t  Appa lach ian
$24.33 to take the pole out of the
ground. And according to the
power company, that pole, now
14 years old, is worth $2.21 out of
the ground. So the power com-
pany would spend $24.33 to take
a pole that is worth $2.21 out of
the ground!

Now if the CATV company
does not want the pole, or if
there is no CATV company in the
area, the power company has no
choice; they have to take away
an abandoned pole. Even when it
costs them money to remove the
pole; more money than the "old"

pole is worth. Now the power
company at this point might take
the pole back to their yard and
either re-use it (unlikely since
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they cannot take a negative pole
value on their books and depre-
ciate it), or, sell it to somebodv
who walks in off of the streei.
Remember the pole is 14 years
old, and according to the Appu-
Iachian Power work sheets, [he
pole itself, out of the ground, is
worth $2.21 now.

Now- i f  a  CATV company
came along and wanted to buy
that pole, laying there on the
ground, Appalachian shoul.d be
willing to sell it for $2.21. So
seemingly the CATV company
would have a choice.
(1) Buy the 14 year old 30'/C7

in place, for the 977.94 value

that Appalachian has on the
pole on their books; or,

(2 )  Le t  them spend $22. t2
more than it is worth to
them to remove the pole
from the ground and tiuck
it back to their yard, and
then o f fe r  to  buv  i t  fo r
$2.21.

Seeming ly  the  CATV com-
pany could re-set the pole for less
than the $75.73 difference be-
tween "in place" and "on the
ground". Also, seemingly, if you
made the deal to buy the pole
just as it come out of the ground,
you could simply "drop it back
into the hole they left" on the

A Brand New ( and timely)
CATJ Wall Chart!

rf e f cc rest compliance.wall chart-66 photographs (with explanatory text)
d isp lay ing each of  the fo t towing for  subject ive ( i .e .  eyebai l )  test ing:

1 )  H u m  m o d
2) Signal  to  noise
3) Frequency tolerance
4) 0 beat co-channel
5)  10 kHz co-channel
6)  20 kHz co-channel

This new CATJ wall chart will be available for shipment April 15th; with this
wall chart and a SLM, you can make g0zo of all FCC required tests in a typical
system !

BU'T-don't order one yet ! wait for the March issue of CATJ, which will contain a
special "introductory price" order card. oh yes-there is more to this wall chart
than mere FCC compliance tests; it is the first two-sided dual-purpose wall chart
e-ver created.-(Now if you can figure out how to hang it so you can use both sides
simultaneously, you've got i t  made!)
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spot!
Who says there is no place left

in this world for creative book-
keeping!

(5) Finally, there is the matter
of pole rental rates. The Appa-
lachian November 1975 Letter
and Memo does not discuss this
area, but from the figures they
give, one can create his own set
of rental rates vs. who pays for
the outrageous initial cost of the
pole. We will look at just one
example, but they all follow the
same pattern. We have chosen a
35 foot class 5 pole because that
is a commonly utilized joint-use
pole with Appalachian Power
and area CATV companies. The
table here compares pole rental
rates of from $2.00 per year to
$10.00 per year, against the num-
ber of years it would take for
that pole rate to pay respectively
for 1000/o of the pole, 50o/o of the
pole, 25olo of the pole and l2.5olo
of the pole. With a 35 foot pole,
and 28 feet of pole above ground,
the CATV company would be ac-
corded respectively 28 feet of
use, 14 feet of use, 7 feet of use
and 3.5 feet of use in the 100 / 50 /

CATV Pole Rate

$ 2.00 90.185 Yrs 45'O93 Yrs
$ 3.00 60.123 Yrs 30.062 Yrs
$ 4.00 45.093 Yrs 22.547 Yrs

$ 5.00 36.074 Yrs 18'037 Yrs
$ 6.00 30.062 Yrs 15.031 Yrs
$ 7.00 25.76-l Yrs 12.884 Yrs
$ 8.00 22.546Yrs 11.273Yrs
$ 9.00 20.041 Yrs 10.021 Yrs

$10.00 18.O37 Yrs 9.019 Yrs

25 / 12.5o/o categories.
In the area of the country

served by Appalachian Power,
the pole rates are present ly
$4.00 per pole per year but they
are going to between $6.00 and
$?.00 per pole per year. At $4.00
per pole per year, the CATV
iompany pays for ALL of. lhe
pole in 45.093 years (which is 3
years less than the life of the
pole), 500/o of the pole in 22.547
years, 25o/o of. the pole in 11.273
years and 3.5 feet of a 35 foot pole
in 5.637 years. Even in the gran-
desl safety plnn the CATV com-
pany occupies less than 3.5 feet;
or the present $4.00 pole rental
rate pays for more thonwe use in
Ll.Tolo (5.637 years) of the 48
year pole depreciation period. At
the  new $6.00-p lus  ra te ,  the

22.546Yrs 11.273Yts
15.031 Yrs 7.515 Yrs
11.273Yrs 5.637 Yrs
9.019 Yrs 4.509 Yrs
7.516 Yrs 3.758 Yrs
6.442Yrc 3.22' l  Yrs
5.637 Yrs 2.818 Yrs
5.010 Yrs 2.505 Yrs
4.509 Yrs 2'255 Yrs

CATV company will be paying
for 12.50/o (3.5 feet) of pole in
around 3.5 years time, or 7.3o/o of
the 48 year depreciat ion l i fe-
time.

Even assuming a 50o/o use
(which is worst possible case,
where the CATV company is the
only other pole occupant with
the power company, and where
the power company con justifE
CATV paying 500/o of the total
pole cost), the $4.00 rate pays for
500/o of the pole in (as noted)
45.093 years and $6.00-plus pays
for 50o/o of the pole in 30.062
years (62.60/o of the 48 year pole
life depreciation base).

Is there any viable alternative
but getting off of utility company
poles? Reallg??

o o . . . S i n c e  M a r c h  ' 7 4

. , .Z:ero Power Failures . .
T.C. Masters

"TV Signal Service instal led the f irst Brown Mini-Mizer in
March o{ 1974. We picked out the planl power supply location
where every l i t t le thunderstorm knocked out a fuse and
brought us out in foul weather to reactivate the l ine. Since
instal l ing the Mini-Mizer, we have not had a single outage at

TV Signal Service
Mena, Arkansas

that location; and that was 20 months ago. Since lhen we have added other Mini-Mizer units at 1 1 olher locations. This is a g00d piece 0t
equipmenl and, we have lound Brown Electronics to be underslanding and helplul in al l  of our deal ings with them. We recommend the Mini-
M i z e r .  .  "

Mini-Mizer carr ies a ful l  one year guarantee. A palented circuit  shunts power l ine surges,
switching spikes and lransients to ground belore luses can blow or expensive equipment can
be damaged. A counter advances each time there is a strike; a permanenl monitor ol the
number ol luse-outages you have avoided ! Several models including 240 VAC versions; indoor
or outdoor mounting. Find oul more today!

BROWN ELECTRONICS
Artemus Road, Barbourville, Kentucky 40906
(606) 546-5231
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WAVETEK 1051 REVIEW/UPDATE
CATJ February
Reader Contest

In  the  May 1975 issue o f
CATJ, we reviewed the opera-
tional characteristics of the then-
new Wavetek 1050 sweep gener-
ator. We noted at the time "the

1050 offers something for uir-
tuallg euerA sgstem operati.on.
For the small system (and here
we mean the system with 250
subscribers or less), the 1050 of-
fers youthe opportunitg to moie
into the signaVsweep era wtth a
minimum outlny."

At the introductory price of
$495.00, the 1050 seemed to be
the economical answer for any
system still laboring along with-
out sweep capabilities.

Still, as interesting as the 1050
was last May, it did have a few
m'inor design faults, mostly in
the way it translated to CATV
uses. For one thing it had BNC
connectors, and for another the
vernier attenuation control was
not calibrated. These and other
features have been slightly mod-
ified this past fall as Wavetek
introduced the 1051 version: a
dedicated-to-CATV 75 ohm
sweep that took a good idea and
made it better.

The basic operating parame-
ters of the newer 1051 75 ohm
version are l isted separately
here. Because the original May
1975 CATJ review covered the
unit in some detail, this re-visita-
tion of the newer version will go
immediately into some interest-
ing new wrinkles the people at
Wavetek have added as options.

There is an old adage in mar-
keting that you can start off with
a basic box, priced low enough
that virtually everyone can af-
ford it, and then offer options so
that the more sophisticated buy-
er can "build" his own desirable
box; or, you can start off utith a
more elnborate bor that has ea-
erything on it going in. The VW
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1051 SPECS

0ptions

' l )  Markers, up to six crystal control led
birdy-bypass; i . f .  (see text);

2) Ti l t  Control (see text)
3) Pilot Carrier Notches (see text)
4) 63 30 (15) Sweep Rate (see text)

Manufacturer:

llravetek Indiana, Inc.
P .0 .  Box  190
Beech Grove,  In .46107
(3't7 /783-32211

is an example of the basic box;
the Continental or Mark series
an example of the latter. The
basic 1051 is a VW; it is small,
lightweight, covers 1-400 MHz,
gets you where you need to go
with basic sweeping for a mini-
mum investment and a minimum
amount of operating knowledge
or operat ing cost.  Standing
alone, it is a very nice box that
sure beats walking.

However, if you want to get
there in a little more style, and in
a little more comfort, and you
want to do more things al,ong the
way, then the newly introduced
options for the 1051 should be of
interest to you. In effect, Wave-

tek has supercharged the basic
1051.

Some of the options to be dis-
cussed are available for the 1051
sweeper plus other sweeps in the
Wavetek line (such as 1801.{).
Others are not available on the
1051, but are being covered here
because they  are  in te res t ing
new wrinkles to the somewhat"staid" sweeper field.

Dual RF Outputs

Suppose you wou ld  l i ke  to
have dual sweep RF outputs.
You could stick a good quality
splitter in at the single RF out-
put, but suppose you wanted to
individually level or control the
twin outputs. That could still be
done with external attenuators,
but it gets a little "hairy" and
there are measurement emors
bound to creep in when it is done
externa l l y .  And because the
measurement signal source (the
sweep and equipment) is your
standard or reference when
mak ing  a l ignment  cheeks  or
measurements, this is one place
where accuracy is very impor-
tant.

The 18014 offers as an option
dual RF outputs. In addition to
the standard front panel output,
there is a seeond located through
a fitting on the back apron; with
a 0 to 20 dB PIN diode attenua-
tor. Common applications would
be sweeping a dual trunk sys-
tem, or for comparing a known
and unknown component using a
dual trace scope. The cost of this
option is $320.00 (1801A only).

TiIt Control

This is one of those "Gee what
a neat idea" options. See dia-
gram one. The idea is that rather
than hit the amplifier or system
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with a flat sweep input signal,
you hit it with a tilted input. In
this way you can simulate the
system t i l t  f .or ei ther system
testing or individual amplifier
testing. In the case of sweeping
the  sys tem,  th is  p rov ides  a
handy check  aga ins t  the  sys-
tem's normalized cable equaliz-
ing tilt. In the case of having a
single amplifier or a mini-cas-
cade on the bench for set up and
alignment, the built-in and ad-
justable sweep tilt can be set to
simulate the affects of cable.

The unit works by sampling
the horizontal ramp and feeding
back the sample to the leveler

circuit. The control voltage is 0
volts for no tilt and between
minus 18 volts and plus 18 volts
for tilt-up and tilt-down ranges of
from 0 to 20 dB (plus).

The option (1051 or 18014,)
will cost you $50.00; and that
sure beats having a roll of cable
several hundred feet (or more)
long stuck under the bench!

The tilt section can also be pro-
grammed with external voltage
dividers eontrolled by switches.
Voltages can be summed so that
at the throw of a switch you
would have (pre-programmed)
amounts of positive or negative
tilt, as chosen, for additive steps

,";;:E;;;;r;,

o f  1 , 2 , 3 ,  6 ,  1 0  a n d  1 0  d B .
Assume you have a 26 dB am-

plifier on the bench. Under the
bench is a roll of cable with 12 dB
of flat loss at channel 2 and an
additional 14 dB of (tilt) loss at
channel 13. By setting the atten-
uator to 12 dB (channel 2) and the
tilt to 14 dB (channel 13) you
have the proper 12 dB at channel
2, increasing to 12 plus 14 or 26
dB at channel 13.
"Flbker-Dicker" Scan. Loss

Most sweeper units are stan-
dardized on 60 cycle per second
sweep rates. When you are look-
ing at some pretty narrow-fre-
quency devices, such as a single
channel pay cable trap, the
sweep rate creates something
known as "scan-loss" (1), which
interprets to a loss of display
screen definition for such narrow
-frequency-range units. One way
to compensate for this is to halve
the sweep rate, which results in
what amounts to a "3 dB eEeball
improvement" in display accu-
racy for some very narrow dis-
plays.

At the same time there is the
parallel problem with low level
readings or displays with fre-
queney-sharp discontinuities,
such as return loss and impe-
dance measurements. When the
reflected signal, as seen by the
detector, is very low level ozd
the response change in frequen-

I
a

Y
t t t l J o '  I  (  l I '^ ' , a I I

a Itt { f , ' o l l

Weatheralert. The new weather radio that sounds an
alarm when the weather's going to be alarming.
. lmmediate weather warnings for sportsmen, farmers,

boat-owners, home -owners, anyone .
.  Sounds warning siren-tr iggered by U.S. Weather

5ervrce cooe stgnal-when emergency
cond i t ions  th rea ten .

. Siren fol lowed by special broadcast on the danger and
survival instruct ions

. Under normal condit ions, picks up weather stat ion's 24-hour report-
volume need not be audible for siren to sound.

. Developed in support of theweather Model TA-3Fservice's new report ing and
warnrng system.

. AC-powered-bui l t- in battery
automatical ly takes over should
electr ici ty fai l .

.  40-50 mile pick-up range

. Sol id-state. Crvstal-control led.
Only 3" X 5" X'It/q".

.  Parts and labor warrantv.

.  As a distr ibutor for Weatheralert,  you sel l the
units tc your customers at a markup, and get them
as an extra-outlet customer at the same t ime.

Order sample today to test reception your area:
Weatheralert, Dept. C /637 S. Dearborn,/Chicago, lllinois 60605

,c)1975 by Weatheralert ' ' ,  Chicago, l l l inois 60605
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cy is "sudden," the 60 cycle per
second scan rate has definition
problems displaying what is real-
ly there, accurately.

The 1051 has an option to im-
prove this situation; it is the G0-
30 (15) Sweep Rate, or "flicker-

dieker." This modification adds a
three position, rear panel switch
providing sweep rates of 60 or B0
sweeps per second. Outputs are
also provided for 1/2 of these two
rates, or 30 and 15 sweeps per
second, with opposite phase to
operate external coaxial switch-
es.

The cost of this (1051, 18014,)
option is $150.00; see diagram 2.

Pilnt Carripr Notches

Wavetek 1801 and 1850 simo-
sweeper units.

Now if you stop and think
about this, what you also have
here is an absence of signal at

BALANCING

HOBIZONTAL

T_L 
+18v

T O  P I N  O I O D E
SWITCHES

l_J- -reu

Some CATV plant amplifiers
utilizing pilot carrier reference
signals to raise and lower gain to
maintain constant plant levels
have very fast AGC systems.
This is often desirable for the
CATV plant, but it creates some
problems for a system using
simo-sweep transmitters or gen-
eralized sweeping techniques.
The appearance of the sweep sig-
nal, at the pilot carrier frequen-
cy, drives the AGC into eompen-
sation.

Thus Wavetek has developed
something that they call the "pi-
lot carrier notch," which is really
an adjustable method of elimina-
tlng lhe presence of the sweep
signal for a (time) portion of th-e
sweep cycle, at pre-determined
frequency points within the
sweep range. See diagram 3.

A comparator is eonnected to
the sweep osci l lator tuning
ra-mp, and when the voltage to
which the comparator has been
s_e.t is reached, the comparator'flips,' generating its own 18 volt
pulse. This pulse shuts-down the
PIN diode attenuator. The width
of the pulse is adjustable in time
from 0 to approximately 400 mi-
croseconds, so the sweep may be
removed Ior up to 3-4MHz at or
around the pilot canier frequen-
cy; at any sweep rate. This op-
tion, while part of the 1051 pro
Elr&D, is also adaptable to the
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"FLICKER/OICKER" 60/30/r5Hz SELECTION

DIAGRAM 2

"PAX" means Peace of Mind

PAX is the name lor Control Technology's family of primary and Auxil iary
Power Systems. The SP300 (shown) and the Sp900 have been designed td
be exceptionally compact and rel iable. The rugged, heavy duty pole Case
permits easy instal lat ion and uti l i ty company approval.
FEATURES
. Conservatively rated silicon solid-state devices . Output protoctod from any inlernally generated
voltage spikes and overload plotBction o Batleries plotoDtod from deep discharge, maintainod al
full charge during normal operation. . Beverse-polarrly protected from baflery input voltage '
Fifteen (15) second delay, whon relurning to commercial power after return of primary power. .
Lighlning aneslor provided 0n inpul powor linos. o External lamp indicatol when operating in
battery mode. o 30 or 60 vRMs seloctBd outpuls . Load cunent meter o slandard automotivo
wet-cell batteries may be used. o Enclosures and chassis of heavy gaugc stool, chemically treated
for additional corrosion protection, primed and acid-rosistant polyurethane enamel painted, two
Goats. o Unit is complole (less Batleries) with all polo mounting brackets and hardware. All
necessary equipmont in one compact case for easy Power and Telophone company apploval. .
Modularized design allows Line Power Unit to bB put into seruice lirst, Battory and lnverter Units
added later for slandby capability. o Pushbutlon for standby tssl. . Prolective wananty wilh
speedy back-in-service fealuro. o 115 VAC convenience outlet

CALL OR WRITE FOR MORE INFORMATION

'ory$Slrrotosy. 
i* W)

62OEASYSTREET GARLAND, TEXAS75O42 AC 214 272.554
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some pre-determined frequency
(cies). If you look at a display
wi th  th is  op t ion  present ,  the
sweep trace abruptly ends (falls
to zero signal) and then abruptly
returns after the pre-adjusted
time span or frequency width.
What gou haae in effect is a
marker sgstem; i.e. marked in
f requency  where  the  sweep
abruptly falls to zero signal level.
The "pulses" are derived from
the var ieap tun ing  vo l tage,
which is in turn derived from the
regulated power supply; so it
should be a very stable system.
And because you can set it in the
field to the width and location
you desire, it should be versatile
as well.

There are two "notches" per
module, and each module as an
opt ion  (1051,  1801A)  cos ts
$100.00.

IF Markers

Previously the markers avail-
able for the 1051 have been the
usual (your choice)mixture of 54,
50, 10 and 1 MHz (or others on
eustom order). Now there is also
available a one-button i.f. mark-
er set. There is slightly more to
this than meets the eye. Wave-
tek  is  p robab ly  the  lead ing
world-wide supplier of TV re-
ceiver sweep test systems. The

company has sold and installed
sweep gear with appropriate fre-
quency ranges and i.f. markers
to virtually every country in the
world manufacturing television
receivers, including many with-
in  the  U.S.S.R.  The requ i re -
ments for production line testing
of large quantities of television
receivers with semi-skilled off-
the-street labor are considerablv
different than the CATV area
where anyone who sits down at a
test bench and prepares to oper-
ate a sweep system has some
basic knowledge of how the box
works and what its shortcomings
are.

Out of the Wavetek TV align-
ment products line the company
has borrowed an i.f. markef svs-
t e m  t h a t  i s  a c c u r a t e  f t j -
0.01o,b)at any sweep width. Most
crystal  f i l ter marker designs
parallel crystals and utilize a
common detector and pulse am-
plifier. With this type of system,
the detector must be set higher
than the spurious outputs of the
crystal used. This results in a
marker error and the crystal uti-
lized is purposefully eut low in
frequency (i.e. undercut) to com-
pensate. Alas, as sweep width or
sweep speed is changed, the er-
ror displayed also changes as a
result of that old trouble maker"scan loss." Such a system has

typical accuracy of * /- 0.050/o.
In the Wavetek i.f. marker

system that is an option for the
1051 and 18014, each crystal has
its own detector network. The
detec tor  leve l  i s  se t  s l igh t ly
above "zero" crossover at paral-
lel resonance for the crystal. Af-
ter the marker has "fired" the
circuit is clamped to ground until
automatically reset by the re-
turn of the blanking signal dur-
ingretrace. This solves the scan
loss problem.

The pr ice of this opt ion is
$300.00.

The Test Set

For  purposes  o f  re - rev iew,
Wavetek sent along to CATV a
new "custom" package configur-
ation for the 1051; one that will
probably find some quick inter-
est from bench service people
who presently have a myriad of
individual boxes floating around
the test bench in some patch-
cord configuration.

The unit we received has been
to a couple of CATV shows (i.e.
Anaheim in November) and has
been seen and played with at
various systems throughout the
country such as Gill Cable in San
Jose.  Wavetek 's  Bob Welsh
(Sales Manager, TV and CATV
products) has been on the road a
great deal lately getting opera-
tor reaction to not only the test
package, but also to the many
new options available for the
1051 and other sweepers in the
line (i.e. sueh as 1801A).

The unit has no "official" name
as of yet, so we simply call it the"Test Set." It is the 1051 sweep-
er, retrofitted into a rack mount
configuration, with the following
extra goodies added:

(1) Tilt control as detailed sep-
arately here;

(2) 30/60 cycle sweep rate sel-
eetion;

(3) Three sets of external at-
tenuators  (0 -70  in  10  dB
steps; 1-10 in I dB steps and
.1 to 1.0 in .1 dB steps);

(4) A pair of PECA switches
The ideal situation with any

test set is to have a set of cables
for eonnection to the device to be

Footnote Superchlarged ll Scan-lnss is reallE a shortage of 'writing

speed'for the trace displnA as it appears on
th;e CRT. In effect, the detector capa,citor
does not haae suffbinnt 'charging time'for
the frequency-shotV 

"holn" or "bump" pre-
sented to get detected and charged. The
scon speed sl:ips ouer it, just os Aour cor
with good shoclcs would, sl;ip oaer a deep
chuck holc. There are three soluti,ons to
this: (11 reduce the suteep rate, (21 reduce
the sueep uidth (i.e. pull the outer boun-
darics further a.part so the d;isplny has
more 'writing thne'to drop into the hol,e
ondthe hole becomes alargerportinnof the
scan), or (3) modifU the charging constont
on the capacitor e,cross the output of the
detector. Assu.ming the operator has al-
reod,E reduced the sueep uidth as far as he
can (turn a knobl, ond assuming the charg-
ing capo,citor is not easilE switched about,
the third choine lcft is reducing the sweep
rate. That is what the 'flirker/d;itker' 60/
30/15 CPS chobe is aU about.
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WAVETEK l05l  TEsr sET -  standard 1o5r,  mocr i t ied for  factory rack mount,  addi t ionwith addi t ion of  test  set  at tenuato;s,  swi tchrng ano comparators d iscussed intext .

o
1) coNNEcT REF (D ToGETHEB WITH F.81
2) coNNEcT UNKNowN PAsstVE DEVICE To UNKNoWN @

UNKNOWN

DIAGRAM 4

per) "plot" of the passive loss vs.
frequency is also apparent.

One of the pr imary advan-
tages to having all of these fea-
tures in one small (5 inch rack
height) package is that the test
system parameters staE con-
stont. Anyone who has patch -
cord - connected similar equip-
ment for a test or two, then toin
it down for another test, only to
return to the original test at a
later time has had the experi-
ence of wondering whethef the
first and second telt periods cor-
relate. Dif ferent patch cord
lengths, di f ferent 

-equipment

connection and inter-connection
tech_niques always leave you
wondering just how "traceable"

any of the measurements really
are.

Inadd;i,tinnto passive loss and
frequency-sensitive tests, the
package will also perform the fol-
lowrng tests:

(1) Gain measurements;
(2) Return loss (match) us-

ing comparator techniques
(uses two lidenticaU coaxial
delay lines with an external
bridge), see diagram b;

tested, and a reference signal or
device to determine the gain,
loss, tilt, match and so on of the
unit/device being checked out.

Diagram 4 shows how the sys-
tem goes into operation for a
common measurement; passive
loss measurements. Here a ref-
erence sweep signal is compared
to the unknown signal whlch is
routed through the passive unit
being tested. By dialing up (or
down) the attenuators- on the
right hand side of the test set
panel (i.e. the external attenua-
tors) the two traces are brought
tggether on the display screen.
The amount of attenuation
added with the external attenua-
tors is directly read for passive
loss through the unknown. Be-
cause_the display is also frequen-
cy selective (i.e. you see on the
scope the passive loss over any
part or all ofthe range from l-400
MHz), not only are the character-
istics ofthe device at its intended
operating frequency known, but
a visual (easily converted to pa-
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1051 TEST SET LOSS MEASUREMENTS
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(3) Return loss (match) using a
single delay line (also re-
quires an external detec-
tor);

(4) Return loss (match) using a
VSWR bridge (see uPcom-
inq March, 1976 issue of
C-ATJ fo r 'CATV Match

Box Bridge');
(5 )  Ampl i f ie r  resPonse mea-

surements  us ing  the  f la t
output of the 1051, or anY
combination of Positive or
negative tilt as 

-PreviouslY

discussed.
This "Test Set" Package is not

T O P  T O  B O T T O M  -  1 0 5 1  P o r t i o n  o f
t e s t  s e t ,  a u x i l i a r y  a t t e n u a t o r s ,  e t c .  f r o n t
p a n e l ,  a n d  r e a r  o f  t e s t  p a n e l  p o r t i o n  o f
pa  c  Ka ge ,

a Wavetek product at this time,
bu t  i t  cou ld  be  packaged,  as
shown and would probably sell in
the $1200/$1300 range as shown
and discussed here.

This would be an excellent
place to drop in our own com-
ments about a companion piece
which as far as we know the
CATV indus t ry  has  to  da te
shown too little interest in; the
Wavetek 1901C display oscillo-
scope. Through the kindness of
Wavetek ,  the  CATJ Lab has
been making borrowed use of an
1901C for more than six months.
The scope screen photos, shown
on page 30 of the December
CATJ, for example, came from
the 1901C; as do those shown
here.

At some future date we plan to
do an equipment review on the
1901C, and a detailed discussion
of its operation and applications
will have to wait.

However, we think you should
know about this large screen dis-
play unit (12 inch CRT) that is
available in either single trace or
dual trace format (1910). The
large screen is some kind of nice
when it comes to long hours at
the bench. It not only greatly
reduces eye fatigue but being
able to look closely and precisely
at narrow band devices such as
traps and bandpass filters is al-
most a joy when compared with

1 0 5 1  R E T U R N  L O S S  I M E A S U R E I V ] E N T S
U S I N G  C O I M P A R I S O N  T E C H N I O U E

TO SCOPE
V E R T I C A L

A N D
H O R I Z O N T A T

T ECT
S I G N A L

C O N S T R U C T  T W o  I D E N T I C A L  D E L A Y  L I N E S  U S I N G  R G  5 9 / u  C U T  T O  7 5  F E E T  c U T  2 n d  1 2 "  L O N G E R .

1 )  C O N N E C T  A  F E E D  T H R U  D E T E C T O R  A E T W E E N  1 0 5 1  R F  O U T P U T  A N D  " C ' '  O N  C O M P A R A T O R ;

C O N N E C T  D E T E C T E D  O U T P U T  T O ' 1 0 5 1  O E I M O D  " I N ' "

2 )  C O N N E C T  O N E  D E L A Y  L I N E  T O  T H E  O U T P U T  C A B L E  ( 1 ) ;  c o N N E C T  S E c o N D  D E L A Y  L I N E  T O  I N P U T

c o r v t P A R A T o R .  S W T T C H  8 ( 2 ) .
3 )  S W I T C H  T O  " A U T O "  A N D  B O T H  R I P P L E  L I N E S  W I L L  B E  D I S P L A Y E D .

4 )  S N I P  O F F  l l 4  o r  1 1 2 "  P I E C E S  F R O M  T H E  L O N G E R  C A B L E  U N T I L  B O T H  R I P P L E  P A T T E R N S  A R E  I D E

N T I C A L .  T H E  P A I R  O F  L I N E S  A R E  N O W  I M A T C H E D .

E O U I V I L E N T  C I R C U I T

5 )  C O N N E c T  U N K N O W N  { l v l A T c H )
6 )  S H O R T  L I N E  F R O l , l  O U T P U T  ( 1 )

7 )  A D D  A T T E N U A T I O N  T O  T F S T  S E T  U N T I L  B O T H  R I P P L E  P A T T E R N S  C O I N C I D E ;

E O U A L  T O  T W I C E  T H E  A T T E N U A T O R  S E T T I N G  W I T H  P A T T E R N S  C O I N C I D I N G .

S H O R T E R  L I N E -  O P E N  C K T

T O  E N D  O F  L I N E  T O  C O I I I P A R A T O R  " 8 "  I N P U T ( 2 ) ;

r H E  R E T U R N  L O S S  I S
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other display scope sizes avail- cept it or not, all grandfathered
systems have but 13-14 months
to bring their systems up to snuff
with the technical requirements
of section 76.605 (a) 

-(1-12).

Before a system can update
it's problem areas, it is going to
have to locate them. Thii meins
test ing, and, this means test
equipment.

There are many-many mea-
surements  wh ich  can be  per -
formed with an SLM, or a com-
bination of an SLM and a broad-
band noise source such as the

Sadelco 260-4. But there are
many o ther  measurements
which can be made only, to the
accuracA required bg the FCC,
with adequate sweep and mark-
er  equ ipment .  The Wavetek
1051 sweep, as updated here and
with or without the options dis-
cussed here, is the least expen-
sive way for a new-to-sweep
techniques system to go. Likb
the VW, it will get you thtre, and
it will do it with a minimum out-
lay and minimum on-going oper-
ating expenses.

TEST SET T l  LT -  The tes t  se t  CATJ re -
c e i v e d  h a d  " f l a t "  ( t h a t  i s  e q u a l l y  d e s c e n d -
i n g )  t i l t  t h r o u g h  b o t h  l e g s  o f  c o m p a r a t o r ,
a l t h o u g h  t h e r e  i s  a  , b u r b l e '  e v i d e n t  b e -
l o w  5 0  M H z  a n d  a b o v e  2 2 5  M H z .  A -
m o u  n t  o f  t i l t  i s  a d j u s t a b t e  w i t h  r e a r  p a n -

e l  p o t .

C O M P A N I O N  l g o t C  -  1 2  i n c h  C R T  d i s -
p l a y  s c o p e  i s  a v a i l a b l e  f o r  a n y  C A T V  d e -
t e c t e d  d i s p l a y s ,  d i s p l a y i n g  t w o  c o m p e t i -
t i v e  p a y - c a b l e  t r a p ' r o l l - o f f s '  o n  l o w e r
f r e q u e n c y  s i d e  o f  c h a n n e l  5  ( s e e  t h i s
m o n t h ' s  T e c h n i c a l  T o p i c s ) .

As Bob Welsh points out, a
package of equipnient, such as
the Test Set package and the
1901C will run a system around
q11q041800 (the display scope is
$525). That rs alot of money for a
small system, perhaps, but with
such a package plus a feed -
t_hlqugh detector (see May lg?b
CATJ, page 37 for a build-it-
yourself feedthrough detector)
or the 'CATV Ma[ch Box' de-
scribed in the March (?6) CATJ,
a system would have just about
everything it would ever need
for complete head end and plant
amplifier alignment and mainte-
nance.

SummarA

This is the year of test mea-
surements and system technical
re-appraisal. Like it or not, ac-
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MAKE THE CHANGE

SrTGO

. . .from a barely acceptable signal to a good
usable signal!

lns ta l l  the  new SITCO Mode l  SBA-2  VHF
Antenna Pre-ampl i f ier.  These pre-amps are
exclusively and specif ical ly designed as an accessory for the
SITCO MA or  CA s ing le  bay ,  s ing le  channe l  an tennas.
The combinat ion of the SBA-2 pre-amp, i ts companion
PS-24 power supply and the MA or CA antennas
wi l l  make an  unbeatab le  low no ise ,  h igh  ga in ,  c lear
s igna l  ins ta l la t ion .

Write For Latsst Litercturc

10330 N.  E.  MARX ST. r  p.
PORTLAND, OREGON 97220
Telephone 503-253-2000

i

$
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CATA TEST EQUIPMENT PROGRAM
Atl Of The Equipment
Needed For Current

Year FCC Tests

Compliance tests. The tests
started out simply, but each
year a new test or two has
been added. This year, the
L975/76 tests, include all of
the tests that will be re-
quired every year from
1976/77 onward.

(5) Because the tests were
"trial" tests, many systems
have chosen on their own to
ignore them. Either totally
ignore them, or, where indi-
vidual tests required cer-
tain new test equipment,
selectively ignore certain
aspects of the tests.

(6) Approximately one year
ago the FCC's 24 regional
field offices began making
rout ine inspect ions of
CATV systems. Their pri-
mary interest, during such
inspections, has been "see-

ing" a copy of the most -
recent - year test results.
The FCC f ield personnel
have been asking for a copy
of the tests to take with
them back to their offices.
In turn, they have for-
warded a copq of the copy
back to the Cable Television
Bureau in Washington.

(7 )  Approx imate ly  8  months
ago the  FCC announced
that certain 1972 rule re-
quirements were being put
off ,  indef ini tely.  Among
these postponed sect ions
was the requirement that
grandfathered systems op-
erating on or before March
31, 1972, and operating in
major markets, would have
to have more than 12 chon-
nelcapacitg on their CATV
plants.

Some people mistook tDzs
put-off for a put-off of com-
plying with the hard techni-
cal compliance of 76.605 (a)
(1-12). The two are notreln-
ted .  Sys tems tha t  have
grandfather status, opera-
ting today with fewer than
20 channel capacity in ma-
jor markets do not (now)
have to re-bui ld before
March 31, 1977. However,
these systems, along with
all o ther grandfathered sys-
tems, regardless of their lo-
location, still must comply
with 76.605 (a\ (1-121before
March 31, 19?7.

Now in some situations this
may still require that a system
rebui ld some sect ions of i ts
plant. In other situations, a sys-
tem may be forced to update its
headend, or its customer tap-off
devices, or its drop cables, etc.
But tfrrs re -build, re quirement ex-
tends only as far as complying
with the requirements of 76.605
(a) (1-12); no further. For a full
run down on these 12 require-
ments ,  see  December  1975
CATJ.

Therefore.
(8) The tests to be made this

year, on or before March 31,
1976, are of special importance
because they not onlE satisfy the
FCC requirement that you make
annualized tests to measure the
parameters of 76.605 (a) (1-12),
but, this year's tests in particu-
lar have extra meaning; you will
be able to analyze the results of
the tests this year, and deter-
mine with a high degree of accu-
racy what it is your system must
do to (in the way of rebuilding)
comply with the requirements of

Reluctont Awareness

Reaction to the comprehen-
sive CATJ two-issue series on
1975/76 FCC Test Compliance
Measurements indicates that
slowly, but surely, the CATV in-
dustry is awakening to the fact
thatthis Aear's tesfs are not sim-
ply another set of foolish annual
tests to be taken lightly, or not
taken at  a l l ,  depending upon
your point of view.

To set the record straight
(have we ever heard from dozens
of systems on this onell, here are
the facts:
(1) In March of 1972 the FCC

adopted new CATV rules;
including (with a few minor
subsequent modifications)
the provisions of 76.605 (a)
(1-12). These rule sections,
covered in detail in Decem-
ber and January issues of
CATJ, establish a set of sys-
tem operating parameters.
Things like visual carrier
levels, aural carrier levels,
signal to noise ratios, and
many more are set out in
76.605 (a) (1-12).

(2) Any system constructed,
new, after March 31, 1972
had to live up to these speci-
fications/rom the daE it was
tu,m,ed oz. Older pre-March
31, 1972 systems (so-called
grandfathered systems) had
five years to the day to com-
PlY.

(31 The date for that full com-
pl;innce is March 31, 1977.

(4) Part of the five year period
from March 72 through
March of 7? was to be util-
ized as a "phasing in period"
during which CATV sys-
tems were supposed to be
making annualized FCC
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76.605 (a) (1-12) on or before
March 31, 1977.

And once again, the tests you
are to conduct this year, before
March 31, 1976, are the some
tests you can expect to conduct
nentyear, and the year after and
so on. Therefore, unless the FCC
adds new tests, or somehow
modif ies the testing require-
ments, the test equipment re-
quiredfor thisyear shouldbe the
same test equipment you will
still be required to have access to
(say) five years from now.

Unpowlar At Best

If the facts surrounding this
year's tests, and the hard-com-
pliance requirements of March
3L, L977, are slippery, the tests
themselves are unpopular at
best.

The FCC says there will be zo
extension beyond March 8t,1977
for eompliance. This may well be
so, but by the same token if the
updating and changes and re-
building required to make com-
pliance by March 31, 1977 is mas-
sive, then there will remain the
sli;m hope that some type of ex-
tension still might be gained.
However, the Commission will
not, we believe, be persuaded by
rhetoric; only facts. And the only
way that the facts can be gath-
ered, in our view, is to set out to
conduct the tests nationwide fol-
lowing universally accepted test-
ing techniques. Perhaps we will
find, under such a program, that
the re-construction for compli
ance is not as massive as it might
now appear to be. Or, on the flip
side, it may be even more exten-
sive than we now suspect. In
either event, only hard tests,
performed with known-quality
testing equipment, following un-
iversal (if not ideal or universial-
ly aecepted, at lcost uniaersallE
condructed,l testing procedures.

CATA Test Progrom

In a series of CATV system
studies this past summer and
early fall, CATJ learned there
are three oft-mentioned stum-
bling blocks standing between
most system operators and the
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successful eompletiqn of the
tests required. They are, as fol-
lows:

Reluctance to do anything
the FCC wants or asks;
A critical shortage, in the
field, of the test equipment
required, and confl ict ing
views on just exactly what
test equipment must be uti-
lized to perform certain of
the tests. This is further
compounded by many smal-
ler systems noting that
they simply have no money
available to rush out and
purchase $5,000.00 (or
more) in new test equip-

ment.
(3) Variouslevelsof mis-under-

standing (or non-compre-
hension if you will) of the
testing proced,ures; espe-
cially as the generalized lan-
guageof 76.605 (a) (1-12)re-
lales specifitallE to a man's
system.

To solve these three problems,
CATA and CATJ have set out to
create a testing program that
has as its objective comprehen-
sive response to each area.

To solae the reluctance to
rnake the tests argument, we
point out that like it or not, these

(1)

(21

0[$il
H[[n

00[|Plil
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are lhe rules. And unless the
rules themselves are rescinded,
by either Congressional action,
eourt action, or by the FCC on its
own volition, these will be the
rules on April 1, 1977 as well.

Congressional act ion seems
unlikely, if not impossible. Court
action is a possibility, but even if
there is favorable court action, it
will probably affect only certain
segments of the industry (pri-
marily the very small systems).
FCC action, without some prod-
d;i;ng,is a million to one shot. The
"some prodding" part suggests
bhat only if there is irrefutable
evidence presented wi l l  the

Commission eonsider some modi-
f icat ion of the present ly-f i rm
March 31,L977 date. Testing, na-
tionwide, under a planned and
coordinated program is one waE
to develop that evidence. In fair-
ness, it is also a good way to
prove that there is no need for an
extension of the March 31, 1977
deadline; that zs a risk we run.

Moving on now to the critical
shortage of test equipment in the
field, there are many shades and
variations to this problem. Some
systems have sufficient equip-
ment to run the tests with no
difficulty; these are largely the
bigger systems, and/or the new-

er (larger) systems. But we have
run into dozens of smaller opera-
tors who olso have everything
required to run even this year's
tests; there are still people in
this industry who believe being
up to date, modern, and employ-
ing all of the current technology
is still the best waE to keep cus-
tomers happy.

By in large, many more sys-
lems could, aff ord the equipment,
if they reallg wanted it badly
enough. Perhaps not all at one
time, but had such systems star-
ted to acquire this equipment
back in 1973, when the first tests
began, by now they would have
accumulated all that is needed
for the full test series. However,
this is water under the bridge
and the FCC is certainly not
faultless in this scenario because
they themselves have changed
posit ion on the tests often
enough to leave most of the in-
dustry numb and exhausted just
trying to follow the scorecard at
this point.

The fact remains ad,equate
equtpment is not in the fuld, to-
dnE. And that very few systems
who do not yet have the equip-
ment can
rnorrow
$5,000.00
right:

There

afford to trot out to-
and plunk down the
required to do the job

are solutions to this.
One is for a state association, or a
state group, or a regional group,
to assess members and raise the
money for a state-association or
independent ly formed group
test-package. Such a plan is be-
ing discussed in several-areas.
One western group wants to Pur-
chase not only the equipment but
the van to run the tests. Approx-
imately ten systems, the plan
goes, will kick in $1,000.00 each
for the ini t ia l  equipment and
van, and then each will have
scheduled use of the equipment.
Other systems, not part of the
initial group (the group will in-
corporate as part of their exer-
cise) will rent or lease the van
from the group.The group also
plans to have the van available to
follow around behind any FCC
van that the Commission might

TWOWAYS
to help you do your testing

Manual  Tune 4-300 MHz
Push Button Tune Any 14 Channels
Built In Signal To Noise Test For
FCC
Built ln Volt Meter
Rotary Attenuatol System
New Fine Tunlng Control
Automatic Peaking Circuit

No longer the new gadget tor sale but the
most versatile meter available. The manual
tuning dial tunes from 4-300 M Hz and you may
order pushbuttons set anywhere in lhis range.
Amolitude measurements from -40 t0 +50
dBmV Signal-Noise, and carrier level tests.
This meter also works line with the RD-1 dipole
for FCC radiation tests.

l v l r D

FCG Radiation Tests
Adiustable 50 MHz to 250 MHz
Built in Battery Poweted Amplilier
No Formula ol Corlection Factol
Amplifier May be Used Separately
Replaceable Antenna Elements
Fits Standard Lay-up Stick

The RD-1 greatly simplifies FCC tests. The
inslruction pamphlet has the levels in dBmV
that are necessary to pass the 2ouv/meter at
10 feet specification. lt is also handy lor every
daytrouble shooting of broken or loose fittings.
The RD-1 is the lowest cost dipole and amplifier
combination available.

$166.00$970.00 Comolete

SEND FOR COI,IPLETE
,NFORA,IAT,ON TODAY

r-
r  .OMMUNICAI IONS.  INC 5 : I  N  SEC( fND AVE BEECH Gt rOVE.  INOIANA 46107

SIGNAI. LEVEL,VIETER RADIATTON DETECTOR
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one day field, as a means of self-
help to try to keep the pressure
off of systems the FCC might
visit.

Other  a reas  a l ready  have
Ioosely-knit test equipment loan-
er agreements. One system has a
spare , /sweep,  another  has  a
spare calibrator, and so on; so
that a system conducting tests
borrows from around his areato
marshall the proper equipment
required to do his tests.

Still other systems call in con-
sultants who bring their own
equipment, and for fees auerag-
ing $1500.00nationwide, the con-
sultants run the tests for the sys-
tems and supply test compliance
logbooks for the system's rec-
ords.

The CATA approach to this
prob lem is  s l igh t ly  d i f fe ren t .
First of all, we sat down and
penciled out as many different
u,ngsto conduct eachof the indi-
vidual tests as we were familiar
with, had heard about, or could
learn about. Some tests can ac-
tually be done nearly a dozen
different ways; some of these
ways require very elaborate al-
most  se l f -p rogramming tes t
equipment, while other techni-
ques require very little equip-
ment but a large dose of smarts
and familiarity with all of the
Iittle-known idiosyncracies of a
system, signal propagation, and
so on. From oll of these techni-
ques, we compiled a list of tests
where  cer ta in  p ieces  o f  tes t
equipment could be utilized over
and over again, for the largest
poss ib le  number  o f  ind iv idua l
tests. We looked at several of the
do-everything-test boxes; pack-
ages of commercial equipment
which, within a single container,
have all or most all of the basic
test requirement functions. This
was initially attractive, until we
tackled the problem of having
adequate back-up equipment on
a nationwide basis to insure that
nobody got half way through a
test situation, had his box go on
the fritz, and then got left hang-
ing because it was such an expen-
sive box that adequate spares
could not be stocked for such an
emergency.
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From all of this study, from
hundreds of discussions CATJ
has had with operators concern-
ing1974/75 tests, some using the
CATJ Test Compliance Booklet,
others toughing it out on their
own or with their own MSO-pro-
vided test books, we have come
to a logical package of equipment
which satisfies, we believe, all of
the  bas ic  requ i rements .  Th is
test - equipment - package is
spelled out in table one.

The intent with this package is
multi-fold:

TABLE ONE_
Equipment Package

1) Sweep generator with built-in
in markers and detector

2) Variablefrequency eignal gen-
erotor, and SLM calibrator

3) ACIDC coupled oscilloscope
with high vertical sensitivity

 ) Sigpal processor to produce
carriers clean of modulation
for frequency measurement

5) Frequency counter
6) Radiation detection test set

with dipole and amplifier
7)  Por table VHF FM (151.625

MHz) business band two-set
communications package

8) Signal level meter
Addi t ional ly ,  a  summat ion

sweep package will also be availa-
ble as an optional extra to a limi-
ted number of systems; and a
spectrum analyzer will likewise
be available at a point approxi-
mately 60 days into the program.

(1) Rather than rely on a single
piece of equipment, or per-
haps two pieces of "do-ever-

ything-gear", we have gone
the discrete-box route. This
is largely to help insure that
there is adequate backup
equipment available in cen-
tral locations should some
piece of equipment fail out
in the field. However, this is
also to allow a greater de-
gree of test fleribilitg. For
each test there is a pre-
ferred test-technique, and
as a backup, a 'fall - back -
test - technique" which em-
ploys a different set of test
equipment should the first
fail for any reason.

(2) Most of the pieces of equip-

RADAR
CABLE

TESTSETS
Visually SHOW CONDITION

ot TELEPHONE,
POWER and
CATV Cable

These l ightweight, easy-to-op-
erate test sets use the TDR
principle to accurately locate
both ordinary and hard-to-f ind
faults on a variety of cables.

FEATURES

.  L igh twe igh t ,  por tab le .

. Rechargeable batteries
provide up to 5 hours
cont inuous  ooera t ion .

. Detects water in cable, plus
opens,  shor ts ,  sp l i t s  and
resp l i t s .

.  Usab le  by  f ie ld  techn ic ians .

.  Rugged cons t ruc t ion .

Wfiae or phone
lot lrce inlotmatlon

James G. Biddle Co.
Plymouth Meeting, Pa. 19462

Phone: (215) 646-9200

I
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ment employed in the test
package utilize carrier gen-
erator and carrier detection
techniques that are wel l
known to virtually all com-
petent operators. This
means, simply, that an op-
erator will be able to go
back into his own experi-
ences in running his own
system to draw out the
knowledge necessary to op-
erate the test equipment
package. There are very
few if any new skills to be
learned for testing.

(3) Even with this simpler-
than-complicated approach,
many operators will have
the opportunity to experi-
enee neu test equi,pnt'ent
boxes and new test equip-
ment procedures. We call
this the "exposure ele-
ment"; wherein operators
who have been reluctant to
invest hard earned dollars
in new test equipment, will,
wi thin their  own test ing
period, have the opportuni-
ty to experience first hand
test equipment boxes and
techniques they have not
previously been exposed to.
In effect, an operator gets
the opportunity to go to
school while he conducts his
tests.

Finally there is the real prob-
lem of operator interpretation of
the test ing requirements. As
noted, there are several ways to
conduct most tests. In informal
discussions with the FCC and
knowledgeable test equipment
personnel in the industry, we
have come to what we believe is
a logical conclusion in this area.

The Commissian is not nearly
so 'interested in Eour conduc-
ting tests foll.owing precise,
tightlE - spellcd - out proce-
dures, as they are interested
in Eour performing the tests
themselaes.

Now it will be easy for some-
one utilizing test equipment box
Z to find "fault" with a system
operator conducting tests with
test equipment box Y. That is
the natural prejudice we all car-
ry coming out.

So in the CATA 77 Certiftua-
tinn Program, each and every
system will follow his own custo-
mized version of. a master Iest-
plan. All systems taking part
with CATA in these tests will be
following Ihe same test proce-
dure s, conducting the same tests
and utilizing the sa:rne test equip-
ment. This is important, we feel,
because this will establish a most
important cornrnon bose for all
test results and allow us to com-

pare test results for national con-
formity. From this common test
data base would, come the "evi-

denee necessary" to present to
the Commissinn in ad,uonce of
the March 31, 1977 deod,l;ine.

Hout The Plnn Works

Ini t ia l ly,  f ive complete and
separate test-equipment pack-
ages will be fielded throughout
the United States. Each will be
"stationed" at a regional center,
which will be a volunteer CATV
system operator.

Each part ic ipat ing system
taking part in the program will
have the test equipment for four
full days. The equipment will ro-
tate from system to system on
seven day cycles, and will be
transported where possible from
system to system in operator ve-
hicles, and where this is not pos-
sible, via commercial transporta-
tion. There are two "steamer

crates" of equipment, and each
unit has its own foam-protected
"cell" to transport in.

Systems are being encouraged
to find a buddg-system in the
area so that two operators can
buddy-up to conduct both sets of
tests (i.e. on both systems) in the
four day period. This reduces the
expense to each system, as ex-
plained elsewhere here.

(1) Appl icat ion is made to
CATA to be a part of the
test program. The full appli
cat ion form is quite de-
tailed, and it is part of the
preparation of a customized
work booklet for each sys-
tem.

(2) Upon receipt of the applica-
tion form and check, CATA
sends to the system a de-
tai led quest ionnaire. The
purpose of the second ques-
tionnaire is to solicit de-
tailed data about the sys-
tem's headend layout and
distr ibut ion plant.  This
data in turn will be ana-
lyzed, and transfered to the
customized, test usodcbook
for each system.

(3) Each system wi l l  have
three copies of the custo-

Co-Channel
Eliminators

Adjacent Channel
Filters

Channel Droppers

FILTERS FOR SPECIFIC
CATV PROBLEMS.
AND THEYWORK-

*Or we refund
in fu l l

FROM THE PEOPLE WHO CARE

MICROWAVE FITTER CO
6743 KINNE STREET

EAST SYRACUSE, NEW YORK 1 3057
PH0NE 31 5-437-4529

(Glyn Bostick, Chiel Engr)

Pay-TV Security
Traps

'Pay Only' Band
Pass Filters

Specialized Cust-
omer Problems
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mized test workbook. The
workbook spells out specific
test points for that one sAs-
tem f.ollowing the data the
system supplied in the ini
t ia l  two ques t ionna i res .
This eliminates any system
interpretation of. the test
procedures; the test book
instruct ions relate to his
specific system. All three
copies of the test book are
completed as the tests are
made. and after the tests
are completed, 

'two 
copies

of the book are returned to
CATA.

(4)  Wi th  the  two cop ies  re -
tu rned,  CATA goes
through the log book/work
book results to uerifg that
the tests have been conduc-
ted according to the criteria
set down in the workbook.
One of these two copies is"certificd" and returned to
the system for its files.

(5) The certified copy becomes
the  sys tem's  permanent
FCC Compl:i,once Test Book

for this year. The original
copy, kept by the system,
can be used by the system
with the extra pages and
instructions provided in it
for the system to compute
on i t s  own the  var ious
changes which the tests in-
d ica te  the  sys tem must
make in order to be in full
compl iance by March 31,
1977. In effect, this particu-
lar copy is the system's plnn
book f.or the 3-31-77 dead-
line re-building work to be
done.

An initial application form is
included with this issue of CATJ,
in the front of the magazine in-
sert card between pages 8 and g.
Additional application cards, in-
cluding the detai led quest ion-
naire forms, are available direct-
ly from CATA at 4209 NW 23rd,
Suite 107, Oklahoma City, Okla-
homa 73107.

Who MaA Take Part

The programis open to all sgs-
tems. There are special rate

breaks for CATA member svs-
tems, and, where there is u con-
flict of seheduling, CATA mem-
ber systems will receive prefer-
ential treatment for early ship-
ments of the test -equipment.

However ,  any  sys tem tha t
signs up for this test equipment
program prior to March 21,1976
will receive from CATA a letter
acknowledging that your system
is a part of this program; and this
Ietter can be very important.

As is shown here, Cable Tele-
vision Bureau Chief David Kin-
ley has agreed to notify all FCC
field offices of this program, and
to alert these field offices that
because of expected equipment
bicycling schedules, not all sgs-
tems con be erpected to haue
their tests complcted prior to
March 31, 1976. Systems that
have signed up prior to March
21, 1976, will be able to show
their "sign - up - acknowledge-
ment" letter to any visiting FCC
inspectors after March 31, 1976
and receive an automatic exten-
sion in time for the current year

TABLE TWO-
Teet Packege Rotee

There are two rate schedules,
one for CATA-member systems
and one for non-member systems.
Each rate is for a four-day work
period, allowing three transpor-
tation days between systems.
Where systemscan bicycle equip-
ment in shorter periods of time,
the four day work period ean be
extended accordingly.
(1) CATA member syetems-

$500.00 for four day period.
(2 )  Non -member  sys teme-

$600.00 for four day period.
Additionally, where two sys-

tems "buddy" the equipment and
perform certified tests on two
systems in the same period, there
is an additional charge of $125.00
for the second system's custo-
mized test workbooks.

Therefore the charges for each
system become $500. + $125.00
or $625. divided by two equals
$312.50, and $362.50 under the
respective rates above. An initisl
opplication form ie lound between
pages 8 and 9 of this iseue of
CATJ.
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tests; until their turrr in rotati,on
actually brings the equipment to
their system. This is a very im-
portant factor in this program
simply because there is no way,
with five equipment packages,
that allof the systems who want
to take part in this program,
could otherwise do so prior to
March 31, 1976. We are most
grateful to the Commission for
this assistance to this program.
Equipment IntegritA

Finally, there is the matter of
maintaining the equipment at
proper certified operating para-
meters through a long series of
stops from system to system. At
regular intervals (approximate-
ly once per month) each test

equipment package will bicycle
back from the regional area it
serves to the equipment supplier
taking part in this program (Mid
Sta te  Communica t ions ,  Inc . ,
Beech Grove, Indiana) for check-
ou t  and re -cer t i f i ca t ion .  Mid
State will also maintain a "hot

line" telephone to which opera-
tors in this program can go for
instant assistance, advice or just
plain help should the need arise.

Summary-

The CATA Cer t i f i ca t ion  77
Program is a bold new step for
the industry. It has dual goals;
increased operator awareness of
the requirements of March 31,
1977, and, a closely guided at-

tempt to gather from the field
reall:ife, hard numbers and /ccfs
about the extent of difficulty and
the degree of expense to be ex-
pected by the industry if it is in
fact going to have full compliance
with the provisions of 76.605 (a)
(1-12) by March 3t, t977.

The program can be faulted
for many things, and it will prob-
ably have its share of detractors.
However, it cannot be faulted for
trying to solve a very real prob-
lem which all grandfathered sys-
tems face, nor can it be faulted
for taking the initiative to do
something that has a definite
goal in mind; a better CATV in-
dustry for not only the system
operators, but the system custo-
mers as well.

The need ar ises  where  a
CATV system finds it should
drop one channel completely, at
a distinct sub-distribution point,
or for a segment of plant. Such an
occasion arises in metropolitan
areas where a system serves a
motel/hotel, and the system's
movie channel normally carried
on a secure or mid-band channel
is desired on a standard YHF
channel. For example, let's as-
sume your movie channel is on
channel E. The system offers
movies as a separate additional
service, and for those customers
wishing the movie channel, a
converter capable of tuning in
channel E is placed in the home.

Now along the plant there is a
motel that wants the movies in
the  mote l ' s  rooms;  on ly  they

by
Peter A. Purvis
Manager Technical Services
TM Communieations
Redondo Beach
California 90806
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DROP. A. CHANNEL
Eliminate One

Signal Only

want it on a standard VHF chan-
nel, so the motel amplifiers do
not require retrofitting for mid-
band (or super band), and, more
important, converters do not end
up in the motel rooms. After the
f inanc ia l  de ta i l s  have been
worked out, the problem pre-
sented to the system engineer is
simply this:

(1) Take one of the standard
VHF channels, and "lose it,"
for the motel onlg;

(2) Replace it, for the motel on-
ly, with the movie channel
on E.

One way to drop a single chan-
nel is to put a sub-headend into
the motel and reprocess all sys-
tem standard VHF channels and
converting E to say 4 in the pro-
cess); leaving the normal sys-
tem-fed 4 off of the mini-head end
reprocessing package. Unfortu-
nately, that is a very expensive
approach even though it is tech-
nically feasible.

As described to system engi-

neering personnel at the Novem-
ber CCTA meeting in Anaheim,
here is a technique TM Cablevi-
sion has worked out to solve this
problem. The system shown is
currently being employed in sev-
eral locations and providing very
satisfactory service in the pro-
cess.

Reference is made to diagram
1. Our desired end result here is
to take the movie channel (on
channel E) and within the motel
only, put it on channel 4. The
normal channel 4 cable service is
dropped for the motel to make
room for the channel E conver-
ted to 4 movie channel.

Our first approach was to take
a very large number (approxi-
mately 20) tunable Hi-Q traps
and start to stack them up in
series staggered across the chan-
nel4 bandwidth. As noted in dia-
gram 1, all ofthe channels are fed
into the equipment configuration
shown here just as they come off
of the cable drop to the motel.
We found, as others have found
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before, that at some point great-
er than 3 or 4 series-connected
HiQ traps, the reactive compo-
nent of the traps becomes so
great that the whole string be-
comes counter-productive, and
difficult if not impossible to tune
(1). We were headed toward sep-
arating the 6 MHz channel 4 ca-
ble drop bandwidth into a suffi-
cient number of sections so that
the overlapping band-trap seg-
ments of the individual traps
would eliminate channel 4. And
as noted, this simply will not fly
with a large number of traps be-
cause of the inter-action between
the traps.

In diagram l, four traps are
stagger tuned across channel 4,
centered on the (a) picture carri
er, (b)picture sideband, (c) color
sub-carrier, and (d) the aural car-
rier. These four Hi-Q traps are
mounted inside of a small metal
container, in such a way that the
coupling leads between the input

(11 One waE to improue the reac-
tiue inter-a.ctian betueen seri,es
connected Hi-Q traps is to insert
a fined pod, (3 dB, although 6 dB
is betterl between units to help
maintain a 75 ohm lnad. on both
ports of the trap. This also helps
preuent inter-actinn in tuning
betueen serips connected traps
(see dtingram 21.
(2) The input selcctiuity of the
conuerter may be a problem
here. At the input to the conuer-
ter the immediate a.d,iacent chan-
nels to the mouip charmel G.e. D
ond F uith E for mouies) will hit
the conuerter at the same lcuek
at E. This could, cause some prob-
Ipms with D going to 3 and F
going to 4 + 6 MHz in the pro-
ce s s. If Eou find y ou haue created
co-channelproblcms on 3 ond 4*
(i.e. into 5), a higher qual:ity,
more select iae, set of  f i l ters
around the E to lt conuerter
would, be required. Also note in
d:ingrom 2 that at the DC-16 cou-
plcr going into the channel E to 4
conuersi,an paclcage Eou might
substitute a mod:ifi,ed hi-ln sepa-
rator; rnodified so that it passes
only mid,-band, (see December
197+ CATJ, page 11.1

DIA
(54 MHz) high pass filter and the
four Hi-Q traps are as short as
possible. It is also uery impor-
tant that there be a good bond
between the individual trap/fil-
ter cans and the metal sub-enclo-
sure to keep ground loops at a
minimum. Finally, it is also very
important that the metal sub-en-
closure have a good earth driven
grounding bond.

Coming out of this sub-enclo-
sure, the channel-stop range (i.e.
channel4 in example) should be
quite uniformly down 65 dB or
more.

The ampl i f ier stage is re-
quired in order to ensure that
the levels to the channel E to
channe l  4  conver te r  (see  d ia -
gram 1)are sufficiently high that
the converter functions proper-
ly.By the same token, the selec-
tion of the DC-16 is based (for
value) on determining a proper
input to the E to 4 converter. The
pad following the DC-16 on the
converter leg is typically 3-6 dB
to make certain there is a match
at that point. The BPF following
the 3-6 dB pad can be one of the
miniature BPF's, as high selecti-
vity is not usually required (2).
The converter should typically
see *5 to *15 dBmV. The BPF
at the output of the E to 4 (in our
case) converter is identical to the
one at the converter input. How-
ever. the two mini-BPF's should

=

GRAM 1
be installed right on the conver-
ter by using one of the many
double-F fittings available. The
pad on the output of the output
BPF is likewise to certify that
the converter and its associated
BPF's look into a good 75 ohm
load and to match the 4 level to
the rest at the DC-12. All of the
conversion equipment (i.e. after
16 down port on DC-16 and up to
the straight through port on the
DC-12) should again be installed
in a sub-enclosure for shielding.
Everything in this enclosure (in-
dicated by the dashed line) must
be case grounded or bonded to
the enclosure itself. Then the en-
closure must have a purposeful
bond to ground. There are fairly
high levels floating around inside
of the masterequipment contain-
er and so-called ground (or sur-
face) paths must be avoided if
the original channel 4 is to be lost
permanently.

CALL (7171 263-8258 0R (7171 264-5884

550 CLEVELAND AVE.
CHAMBE RSBU RG, P A. 17 201
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DIAGRAM 2

Back a t  the  DC-16,  the
straight through leg heads for a
channel 4 band absorption filter.
The 3 dB pad going into the hy-
brid coupler is for match. Once
again, match at every point is
very important because without
it there are reflections and with
them you also have stranding
waves on the various lines inter-
coupling between units within
the enclosure. Sooner or later
the standing waves will end up
getting into something you don't
want them in.

The hybrid coupler is a stan-
dard unit, but it does not func-
tion exactly like a coupler-split-
ter. Connected up as shown, it
thinks it is a circulntor (as in a
microwaves rat-race circulator).
The full spectrum presented at
port 1 on the hybrid looks for a
loar impedance output port. At
the number 2 port the spectrum
sees a very high impedance load
for all channels but 4. Conse-
quently, channel 4 heads right
into the absorption filter connec-
ted to the second port; where it
"dies" by about 30 dB. The hi-lo
coupler helps the full spectrum

signal available (in passing) at
port 2 only see low band; that is,
higher frequency signals (where
mult iples of channel 4 might
show up) are excluded further by
its presence. The remainder of
the signals, that is the other low
band channels plus any other
high band, etc. spectrum present
heads out port number 3 simply
because that is where the match
is.

Final ly the spectrum, less
channel 4, is recoupled back in
with the channel E to channel 4
single channel conversion at the
output of the package with a
DC-12 coupler.

Problems

If a channel 4 absorption filter
is utilized at the input (in lieu of
the stagger-tuned Hi-Q notch

I  R  C ' E L E c r R o N r c s ,  r N c .
9Ol SOUTH AVE., XORSEHEADS. t{.Y.1.0845 PHONE 6O7-739,38.!t
AVAItABt€ tN EURoP€ THRU: Electro Service l,l.v., Xleine llieuwendiik 40, B 2800 Michelen, Bet8l!m

TTrcCATY

We're the connector
specialists because that's our

business, connectors.
Our key people are technically

trained and offer their experience
to help satisfy your needs.

They'l l help you find the
right connector for the job.

Next t ime you have a connector
need call LRC. The

connector specialists.

AOD 3/6  d8  PAD

ADD 3/6 dB PAD

ADD 3/6 dB PAD

ADD 3/6 dB PAD

t raps) the adjacent channels
(channel 3 in the case of dropping
4) seems to suffer. As it is. there
is overall a 3 dB channel 3 aural
reduction in this system. This
usually will not be objectionable
for a motel distribution system.

The total package drops from
input port to output port the non-
desired channel 4 signal by ap-
proximately 65 dB. The absorp-
tion filter chosen requires some
care.

The input to the box should be
quite high, but as the input goes
up, the amount of amplification
required in the internal amplifier
is reduced. Normal cross mod
and inner-mod parameters must
be watched with any amplifier
chosen and levels utilized. Keep
all leads as short as possible;
jumper leads should be double
shielded cable designed specifi-
cally for highJevel headend ap-
plications. Make sure the fittings
are put on properly and that they
are cinched down tight.

To date, our company has in-
stalled three of these channel-
dropper packages; and all have
worked very well after the usual
de-bugging (the first one worked
so well so quickly that I was mis-
lead into believing the problem
was easily solved; the second
unit was put together with less
care and ground loops were a
problem until the unit was re-
turned to the sub-enclosures ap-
proach and good ground bonding
employed.) Any low band chan-
nel can be the dropped channel;
high band would present several
unique problems probably not
solvable with this approach, pri-
marily because of the greater dif-
ficulty obtaining trap and filter
"Q" in the upper frequency
range. However, channels 7 or
13, with no immediate adjacents,
might utork in this application,
but have not been tried.
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TECHNICAL TOPICS
FCC RESPONDS/TEST INSTRUCTIONS

We lound your recent December issue article"Suppose you Measure lt and Discover You Do
Not Meet Spec? Then What!" very interesting
and appropriate. The FCC tests are more than a
bane t0 operators; they can uncover otherwise
unnoticed Derformance anomalies and assist in
providing continuous optimal service.

We wish lo correct, however, an apparenl
misinterpretat ion of Section 76.601 of the Com-
mission's Rules. l t  is stated in a note at lhe end of
that section that:

'Requirements for performing tests to deter-
mine compliance with the standards ol 76.605
(a) (9), in sofar as it relates to the ratio of visual
signal level to any undesired co-channel tele-
vision signal, and, 76.605 (a) (10) are hereby
suspended tor all cable television systems,
pending Jurther study by the Commission. '
This nole became efJective November 23,

1 973 and remains in effect today lor all systems;
grandlathered or not. We hope this wil l  be com-
municated to the industry and al lay any concerns
which may have arisen.

David D. Kinley
Chief, Cable Television Bureau

Washington, D.C.20554
David:

Coreclion noled and our apology for fostering
this mis-information; not only this year but last
year as well! Sometimes you people fail to get
"notes" such asthe quoted November 23, 1973
note, circulated t0 lhe proper channels, and as a
consequence, lhe industry either never learns of
changes, or learns ol them second hand and
incorreclly.

While we are covering corrections, let us make
a lew changes, which have come up since the
oecember issue was printed.

1 ) CATJ never said it . . . others have; the rules
require a system to make three moasulements
per system. However, that is thlee measure-
ments per CATV plant, not throe measurements
per political enlity. ll you have a headend serving
Pudunk, Lett Overshoe, Wesl Lett Overshoe and
a rural area in belween. each with 50 or more
subs, that is not 12 measurements; that is thlee
measuremenls.

2) Now, where do you make those lhree mea-
su16ments? Th6 rules say at 'representalive sub-
scriber locations', but you can exp8cl an 'edilor-

ial change' lrom the FCC on this somelime soon.
Th6 Commission is about to 'propose' that the
lhree measuremenls be al (A) the end of the
longest trunk cascade, (B) at the end 0l the
longest trunk plus teeder cascade, and (C) at the
end of the longest feeder-only cascade (i.e. like
through a bridger and seven line extenders, as
some systems we know run). This is t0 be
proposed, it is not solid yet. CATJ likes numbels
(B) and (C) but has trouble with the signilicance
ol (A). A bridger amp does more to add noise and
crud to a final end ol line signal than a whole
cascade ol trunk amps. We would much rather
see the third location be lhe system's otlice. In
this way there is a hard set 0f measurements at a
convenienl location, which can be cross-checked
throughout lhe year for signs of plant signal
deterioration. And il usually is very represenla-
live of a typical drop.

FEBRUARY 1976

3) Finally, the Commission can be expected
so0n to clarily lhose measurements which need
only be made once; i.e. not at three separate
locations. The most 0bvious of these is cable-lre-
quency for off-air signals. CATJ never suggested
anyone make these measurements al any loca-
tion other than the headend (excepting systems
with converlers), but again, olhers have.

ln case you fail t0 grasp the significance of
David Kinley's correclive letter, here it is. ll you
have any CATV system, grandfathered, built
atter 3-31-72 or unlisted, you are not required lo
make co-channel or inner-mod measutements,
lor now. Thesetests are suspended for everyone.
M()RE TRAPS

In the November CATJ, we reviewed the ba-
sics 0J pay-cable trap technology, and discussed
a couple of the units avai lable in the industry to
handle this oroblem.

With the arrival at the CATJ Lab ol the Wavetek
1 05 1 sweep system and Test Package (see sepa-
rate report here) we took the opportunity to
direct ly compare three of the various units of-
fered today in the industry; lor bandwidth only.

We had in the Lab three competit ive units; one
from Coral (600/5), Microwave Fi l ter (3355-5)
and Vitek. The Microwave and Vitek units were
discussed at some length in the November
(1975) CATV. The Coral unit  is encapsulated.
and is of discrete component design.

The purpose of this comparison is not to at-
tempt t0 rate the respective units; this cannot be
done 0n the basis 0J trap bardwidth alone. In-
channel match, out-of trap-channel rnatch, envi-
ronmental stabi l i ty, and of prime importance. .  .
trap notch depth are all very important factors.
Nor does this suggest that other units not repre-
sented ( i .e. from other manuJacturers) do not'  ' rate a test '  '  ;  i t  ha00ens that oJ al l  of the various
traps sent to CATJ lor evaluati0n, the most we
had on any one channel was channel 5, as
represented here.

In ohotos shown here the Wavetek Test Set
was set up with one-each trap plugged into each
of thetwo "comparison" channels; toal low us to
simultaneously display on the same scope screen
the apparent trap bandwidth of two units at a
t ime.

In the f irst photo, we have the stand-alone
display of the Coral version; the marker at the
bottom of the trap notch is on 78 MHz, or some
0.75 MHz above the visual carr ier frequency for
the channel 5 trap.

ln the second photo we have the stand-alone
display of the Microwave Fi l ter channel 5 trap. In
the third photo the Coral and Microwave Fi l ter
traps are simultaneously displayed.

In the fourth photo we have the stand-alone
VITEK trap. In the fifth photo we have replaced
lhe Coral trap with the Microwave Filter trap and
this is a two-up simultaneous display of the

Plqyitsafe.
Getouf
free
catalo$.
There's no reason to run
the risk of violating OSHA.
Not when the most often
needed safety equipment
is easy to order from our
catalog. For your free copy,
ca l l ,  w r i t e  o r  v i s i t  t he
Anixter-Pruzan service cen-
ter near you.

A{lxfEl.nRtzt$l
We've got everything you need for CATV

Anchorage (9O7) 274-8525 New Jersey/N.y. (201) Z2T-9SAO
Atlanta (404) 449-6533 St. Louis (314) 429-9SS5
Los Angeles (714) 556-6270 Seatfle (206) 624-650s
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VITEK and Microwave Filter devices.
Remember this is the top 0f the trap notch; that

is. that oortion closest to zero altenuation. lt is
therelore the widest portion of the trap (3 dB
down lrom zero attenuation is approximately
25% down from the top 0l the display screen).

Photos were taken 0n a Wavetek 1901C dis-
pray scope.

Correclions / CATEL

The January issue ol CATJ listed CATEL as a
source for various WeatherAlert associated head-

end equipment including a
1 6 2 . 4  o r  1 6 2 . 5 5  M H z .

Frank Genochio, President of CATEL advises
CATJ that his firm is "several months away"
from having a 5 kHz deviation FM transmitter lor
this service; but that they will attempt to satisly
the demand as quickly as possible.

The address given for CATEL in the January
listing 0f suppliers in this field was incorrect, so
for lhe record CATEL can be lound at 1400-D
Stierl in Road, Mountain View, California (94043)
and lhere telco is 415-965-9003.

Mark-A-Channel Revisited

We wouid like to utilize the CATJ Mark-A-
Channel (July 1974 CATJ) in coniunction with
0ur forth coming FCC tests. ls this CATJ kit sti l l
available? 11 not, how can we Jind a Mark-A-
Channel unit?

Richard Romine
ATC-CATV

Fallon, Nevada89406

Early CATJ issues contained do-it-yourself
construclion articles lor several piecos 0l l8st
oquipmont, including the referencod Mark-A-
Channel (a multiple channel markol genoralor).
The kits turned out t0 be a big pain to us and tho
supplier, Steve Richey of Richey Developmont
Company. When you have to document kils for
5-20''customors," Stsvelound outthat at thoso
low quantities ho lost his shirt (and lots ol sleop)
in a huny. Consequently, Stovo has bson supply-
ing only wired and tested units and ho can be
found at Richey Oevelopmont Company, 1436
SW 44th Stroot ,  0k lahoma Ci ty ,  ok lahoma
7311L

ACCURACY

for

IDEAL FOR FSM
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Anixtor-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (01)
Avantek, Inc., 3175 Bowers Avenue, Sanla Clara, CA. 95051 (MB)
Bsldsn Corp., Eloctroric Divlsion, Box 1327, Richmond, lN. 47374 (til3)
BRoADBAND ENGINEERING, lNC., 850 old Dixie Highway Lake Park, FL. 33403 (09, roplacomont pads)
Eurnup & Sims, Box 2431, W. Palm Beach, F1.33401 (S2, S7, S8)
Cable Dynamics Inc., 501 Forbes Blvd., S0. San Francisco, CA. 94080 (S8, oqulpm0nt ropah)
CABLE llElflS, 2828 N. 36th Street, Phoenix, AZ. 85008 (S6)
Cerro Communication Products, Halls Mill Road, Freehold, NJ. 07729 (i13, M5, M7)
COMM/SC0PE COMPANY, P.0. Box 2406, Hickory, NC. 28601 (M3)
C0RAL, lNC.,400 Ninth Street, Hoboken, N.J.07030 (M1, i l4, i ts, i t6, M7, Dg)
DELTA BENCo CASCADE lNC., 40 Comet Ave., Buffalo, N.Y. 14216 (M4, il7, M8, Dg, 58)
Jsrry Conn & Associatos,550 Cleveland Ave., Chambersburg, PA.17201 (03, DS,06, D7)
C-CoR ELECTR0I{ICS, Inc., 60 Decibel Rd., State College, PA. 16801 (ill}
DAVCo, Inc., P.0. Box 861, Batesvi l le, AR. 72501 (01, S1, S2, S8)
DEVINES Trailers & Accessories, Grantville, PA. 17028 (il19, cabl0 trallors)
Ei lTRoil ,  Inc.,70-31 84th Street, clendale, NY.11227 (M4, i ts,04,05, S8)
GAMCo INDUSTRIES, lNC., 317 Cox St.,  Roselle, NJ. 07203 ( i ls)
JERBoL0 Elscllonlcs C0rp., 200 Witmer Road, Horsham, PA. 19044 ([t1, it2, ttl4, ilts, M6, M7, 03, 08, S1, 52, S3,

s8)
Kay Elemetrics Cotp., 12 Maple Avenue, Pine Brook, NJ. 07058 (M8)
Micr0wav0 Flllor C0., 6743 Kinne St., Box 103, E. Syracuse, NY. 13057 (il|S, brndpass flltors)
MID STATE C0mnunlcations, Inc., P.0. Box 203, Eeech Grove, lN. 46107 (ME)
Pro-Com Electronics, P.0. Box 427, Poughkeepsie, NY. 12601 (M5)
0E Manrfacturing Co., Box 227, New Berlin, PA., 17855 (l$9, tools & squlpmont)
Rllls CATV Dlvislon,50 Antin Place, Bronx, NY.10462 (it5, it7)
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8)
S|TCoAntennas, P.0.80x20456, Port land,oregon S722Ol0/z,03,04,0S,06,07,09, MZ, i t4, t i t i ,  tr l6, M9)
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, Az. 85036 (il3)
TEXSCAI{ Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (it8, bandpass ffltors)
Thota-C0m, P.0. Box 9728, Phoenix, AZ. 85068 (itl, ttt4, ilb, I[7, I$8, S1, SZ, S3, S8, Alitt Microway0)
TllllES WIRE & CABLE C0., 358 Hall Avenue, Wattingtord, CT. 06492 (it3)
Tocom, lnc:, P.0. Box 47066, Dallas, Texas 75247 (n1, il4, t[5, Convortc]s)
ToI{ER Cable Equipmonl, Inc., 418 Caredean Drive, Horsham, PA. 19044 (D2, 03, 04, DS, 06, D7)
Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (1[9, automatod laddor oqripm0nt)
WAVEIEK Indiana, 66 N. First Ave., Beech Grove, lN. 46107 (itg)
Wostern Communicalion Service, 8ox 347, San Angelo, Texas 76901 (i12, Towors)

iloTE: Assoclatos llrtod in bold lac0 aro Charlor ilombo]r.

Distributors:

D1-Full CATV equipment line
D2-CATV antennas
D3-CATV cable
D4-CATV amplifiers
D5-CATV passives
D6-CATV hardware
D7-CATV connectors
D8-CATV test equipment

Jllanufacturors:

M1-Ful l  CAW equipment l ine
M2-CAW antennas
M3-CATV cable
M4-CAW amplifiers
Ms-CATV passives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment

Sorvics Firms:

S1-CATV contracting
S2-CATV construclion
53-CATV financing
S4-CATV sottware
Ss-CAW billing services
56-CAW publishing
S7-CAW droo installation
58-CAW engineering

ANTI-THEFT CABINEIS

Tonor Cable Equipment, Inc. (418 Caradean
Drive, Horsham, Pa. 19044) has announced a
new line of CATV equipment cases suitable for
apartment house amplifiers and other enclosure
requires. The line ol cabinels is called the "Su-
oer-Secure" cabinet l ine.

The cabinets feature flush mounting, cable
entry knockouts, with two separate vending -
machine - type locks with non-reproduceable
keys. The cabinets are available in a variety oJ
customized sizes, have a 3/8 inch plywood
mounting surlace and are conslructed of painted,
heavy-guage steel. Bob Toner says "Super-Se-
cure cabinets require so much time, noise and
work to break open that they should stop any
thief except a determined and experienced safe-
cracker. " Have you field tested them in Hoboken
yet Bob?

ZII{C GATVANIZED TOWERS

Wsslern Gommunications Service (320 W.
26th Street, San Angelo, Texas 76901 ) is factory
building and assembling CATVtowers up to 600
feet in height, with hot-dipped zinc galvanizing.

All towers are designed for 125 mile winds
with n0 ice, and 95 mile winds with % inch radial
ice loading. The towers are open lace and of
triangular configuration. Anchors of lhe tower,
weighing l50 pounds per square foot, are cus-
tom designed for each location with the exact
parameters dependent upon the soil conditions,
trost line and loading conditions taken into consi-
deration.

The lowers are manuJactured in standard 21
loot  secl ions and weigh approximately  500
p0unds per section. Towers are lighted following
FAA specifications and are plumbed to within I
inch per 100 100t of height. A ladder is provided
on one lace of lhe tower for climbino.

l{EW CALIBRAIOR

Sadelco, Inc. (299 Park Avenue, Weehawken.
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N.J. 07087) has announced the avai labi l i ty 0f a
new spectrum cal ibrator; the 260-8.

The new calibrator uses a patented system of
white noise with a CW reterence signal. The unit
also has bui l t- in pulse capabil i ty 10r measure-
ment 01 detector elf iciency of SLM units in the
field. The frequency range ol the unit is 4.5 t0
300 MHz with a t latness oI + /- 0.25 dB over
that range. For a CATJ review of the predecessor
unit,  the 260-A, see June 1975 CATJ, page 29.

The 260-8 provides the CATV system with a
method ol measuring gain, loss, and f latness
without ut i l iz ing an osci l loscope. l t  has an inter-
nal re-chargeable Ni-Cad battery pack, and
weighs 9 pounds.

C()AX CABLE STRIPPER

Anixter-Pruzan (district offices in Atlanta, Pine
Brook, N.J.,  St. Louis, Santa Ana and Seatt le)
announces the avai labi l i ty of a newly developed
Cablematic Coax Cable Str ipper tool,  avai lable at
A-P and designed and produced by Uti l i ty Tool
Corporal ion.

The new tool is said to be laster to use and
smaller in size than previous models. The tool
uses two or three steps to clean the cable (RG-58,
RG-59 and RG-6) and prepare it for attachment oJ
an "F" series f i t t ing. Either sol id or foam dielec-
tric cables can be oreoared with the tool.

FIRE ALERT SYSTEM

T0C0M, Inc. (3301 Royalty Row, Dallas, Tex-
as 75247\ has had its lirst brush with a real
two-way alarm situation, and the system passed
the test with l lying colors.

In the Woodlands, Texas T0C0M equipped
two-way system, a home wired with the T0C0M
tire alerting system experienced an overheated
attic-located central heating unit. The heat build
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up was detected by the T0C0M fire sensor, and
within 20 seconds o1 detection the Woodlands
Emergency Service had the message to the fire
department.

Actually, this wasthe second brush with l ire at
the same residence. Just days prior t0 the over-
heated attic lurnace unit, an overheated washing
machine motor burst into flame and a smoke
detection alarm brought in instant response Jrom
the local fire deoartment.

IMPROVED TDR

Avantek, Inc. (3175 Bowers Avenue, Santa
Clara, Ca. 95051 ) has announced a new version
of their CA-100 cable quality analyzer; the CA-
100A uni t .

The CA-100A will detect high or low cable
impedance faults in cable runs ol up t0 4,000 feet
in length. lt wil l detect shorts, opens, lrays and
crimped cable as well as taults in splitters. The
unit can also be uti l ized to check the integrity ol
new rolls ol cable with the cable sti l l  on the rolls
prior to installation.

Low and high impedance faults are detected
and their presence is displayed on indicator
lamps. This advance removes the requiremenl
that the system operator evaluate his TDR system
using an oscil loscope or chart recorder. The
1 00A unit dillers from the previous version in lhe
following ways: (1 ) lt provides a greater distance
measuring accuracy ol + / - 1 percent ( + /- 3
feel) over the entire distance range; (2) lt pro-
vides a greater selection of cable velocity oi
propagation factors (.66, .81, .91, .93, .94 and
.95); (3) The cable compensation circuitry has
been improved (0.4 dB - 2 dB per 100 Jeet at
channel 13). This eliminates any calculations on
the oart of the TDR oDerator.

JERROLD EXPANSION

Jenold has announced a pair of developments
largely in reaction to the growing interest 0n the
part ot CATV system operators in the pay-cable
area.

A new single-channel converter-descrambler,
the DST-1C, wil l be available from Jerrold in
February. This field-retrolittable unit allows the
CATV equipped home to receive syslem carried
pay cable programs on either channel H or l,
through set lop conversion to channel 3. A sys-
tem could expand trom 1 2 to 1 3 channels using
this technique, where plant amplil iers are capa-
ble 0f the additional channel, and the set top
converter provides frequency conversion plus
scrambling security to the system operator.

Jerrold has also announced that the recently
installed owensboro, Kenlucky, CATV earth ter-
minal, uti l izing the program services ol HB0 via

Westar, is using the Jerrold SDS (scrambler)
equipment to provide a "hard security" lor the
new 0wensboro pay-cable operation. The 0w-
ensboro system charges a $20.00 pay-cable
installation fee and $9.95 per month lor the HB0
service. At the time of pay-cable installation, the
system collects $29.95 plus the signing 0f a
service agreement with the subscriber.

A traditional system in a unlikely spot in the
world has been recently completed by Jerrold's
international marketing and installation division.
The location of the system is Tortola, in the
Brit ish Virgin lslands, just east of Puerto Rico and
the American Virgin lslands. The owner and
operator of the new 8 channel plus weather
service channel system is Cable and Wireless
Limited, one of the world's largest (Brit ish) oper-
ators ol closed circuit and CATV type systems.

The new Tortola system uti l izes Channel Com-
mander l l headend equioment and Starline 20
single ended amplif iers. The cable plant is 22
miles in length. Stations carried include Puerto
Rican Spanish language stations, and an FM
br0adcast service which carries English lan-
guage synchronized to the Spanish language of
the program being carried by the Puerto Rico TV
station. In this way English speaking cable sub-
scribers enjoy their programs in English while the
Spanish speaking residents enjoy the same pr0-
gram in Spanish.

As a footnote, CATJ also welcomes the Tortola
system as a subscriber to CATJ; this brings our
international circulation up to 19 countriesl

RMS MULTI-NEW

The R and D department at RMS has been
working overtime if the number of new product
news releases received by CATJ is any indica-
tion. Two 0f these are covered here this m0nth.

The new UNITAP is an inline multi directional
tap lor aerial or underground installation. An
interchangeable tap plate allows either 2 or 4 way
outouts at each tap location.

Power passing is accomplished with an "air

coil, " an important point for systems concerned
with "DT Hum Mod" (see pages 25-28 Decem-
ber 1 975 CATJ ). Another leature of the new tap is
1 00 percent metal t0 metal contact at all ports and
entry points Jor "100% RFI integrity".

The new CA-1 1 22VA VARIABLE ATTENUAT0R
covers DC to 900 MHz, with selectable (switch)
at tenuat ion levels o1 0,  3,  6,  9,  12,  15,  16,  and
24 dB. The accuracy of the unit, which is suitable
lor headend level control adjustments or test
bench applications, is + /- 0.5 dB from DC to
300 MHz and +/- 1.0 dB for 300-900 MHz.
The die-cast aluminum case measures 3-1/q x 2 x
0.5 inches.
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COAXIAL COMMUN ICATIONS
3770 EAST LIVINGSTON AVENUE
CoLUMBUS, Otlto 43227

614/236-8683

July 25, 1975

Gary J. Balsam, Executive Vice President
Gamco Industries Inc.
317 Cox Street
Roselle, New Jersey O72Og

Dear Gary:

I have never written a letter like this b6fore, but I think it
is appropriate to let you know that your Terma-Lok B.M.T.-75 ALHS
terminators are just about the greatest thing I have ever used.

Our Columbus System has over 27,OOO customers with approximately
10,000 of these customers being in apartments. We are in the
process of audit on these apartments, and using Terma-Lok on all
non-used taps. To date we have found over 400 bandits in less
than 2,000 units. Our recovery rate has been approximately TOVo
of these bandits to paying customers. This is entirely due to
Terma-Lok. Terma-Lok is making us money, not costing us money.

Keep up the good products.

David F. Neiman
Construction Manager

P.S. You may use this letter any way you see fit.

EFNEE
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