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Oak designs with your bottom
l ine in  mind!  These Oak Pay TV
products help you increase sub-
scr iber  revenue,  wi thout  ex-
cessive equipment  cost  or  rebui ld ,
wi thout  sacr i f  ic ing channel
capaci ty  or  requi r ing dedicated
channels,  and wi th min imum head-
end equipment  investment .

You can choose the Econo-Code
single channel  converter-decoder,
the SCC s ingle channel  converter ,
o r  t he  Mu l t i -Code  mu l t i - channe l

ECONO-CODE
Single Channel  Converter-Decoder
Increases revenue in l2-channel  or  other
non-converter systems. Oak provides
scrambler and modulator  for  headend
control  of  v ideo scrambl ing.  Two-posi t ion
switch al lows select ion of  standard or
oremium channel .

converter-decoder. With the
Econo-Code or  Mul t i -Code,  you' re
sure of  secure scrambl ing,  un-
scrambl ing wi th per fect  p ic ture
quality, and headend control of
the scrambled s ignal .  A s ingle de-
tented rotary selector on each unit
controls both standard and ore-
mium channelselect ion,  wi th auto-
mat ic  unscrambl ing of  premium
channels.  The SCC converts  one
mid-band channel  to  Pay TV
and a l lows for  f ine tunino of
"premium" v iewing.

All Oak units are housed in
attractive, compact cabinets with
leatherette-type finish, and are
manufactured in Oak-owned
faci l i t ies.

Our knowledgeable l ie ld engi -
neers wi l l  he lp you decide which
approach,  and which terminal
type, is most appropriate to the
needs and prof i tabi l i ty  of  your
system. For l i terature or
technical  advice,  ca l l  the Oak
CATV Division today, or your
nearest Oak sales office.

scc
Single Channel  Converter
Adds a channel  for  subscr ipt ion Pay TV
by convert ing one mid-band channel  to
Channel  3 or  4 ut i l iz ing a mid-band modu-
lator .  Simple to connect ,  s imple to use:
two-position switch selects standard or
o rem ium channe l .

MULTI-CODE
Multi-Channel Converter-Decoder
Decodes channels speci f ied by the system
operator  for  secure scrambl ing.  Incor-
porates an Oak Jewel Case AFC remote
or Tr iml ine AFC varactor  converter  to
provide basic converter  funct ions.  Econom
ical  scrambler and modulator  are provided
lor  headend contro l  o l  v ideo scrambl ino. n
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Toronto
Te l .  ( 416 )  449 -6263
Telex:  06-966599

Hal i lax
Tel :  (902) 423-7740

Vancouvel
Te l :  (604)  437-6122
Telex: 04-354878

comm-pLEH
ELECTFIcINIGS
An All Canadian Company

o

GAXADIAXS!
NO IMPORT
PROBLEMS OR
DELAYS.

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

DISTRIBUTORS ()F:

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

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

Montreal
Te l .  (514)  341-7440
Telex: C5-826795

LIMITEO
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OUR COVER

The FCC has  f ina l l y  d ropped a  shoe,  f ree ing  up  f rom 'most '

burdensome regu la t ion  smal l  CATV sys tems w i th  fewer  than 500
subscribers. l t  is a start.  See CATA-Torial,  page 4.
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CATA- roRinl
KYLE D. MOORE, President of CATA, Inc.

PROLOGUE:
On March 10 the Federal Communlcatlons Commlsslon voted 7.0 to freo small CATV syslems (with 499 subscribers or less)

from burdensome rules and regulallons. Undsr the now FCC rullng, systems wlth lewer than 500 subscrlbers wlll flle one
Inltlal tlme In depth wlth the Commlsslon (at time of start-up for new systems, one time around (prlor to May 1st) for
grandlathered systems) and then "vorlly" the lacts on an FCG computer quesllonnalre on an annual basls. Under the now
rullng, systems wllh under 500 subscrlbers wlll be free lo carry ANY slgnals lhey can recelve, provlded only thal they also
carryany ,.musl.carry" (typlcally Grade B or slgnlflcantly vlewed) slgnals. Under the new rullng, syslems wlth lewer than 500
subicrlbers wlll NOT be requlred to make ANNUAL technlcal moasuremenls, although they wlll be requlred to operate lhe
systems "according to FCC standards" and be prepared to "3how compllance" ! the_EgC.-lqquests that tests be made.
Addlilonally, systems between 500 and 999 subscrlbers may also get thls new lreedom PROVIDED a new FCCrProposed rule
maklng (to be released within weeks) ls acted upon lavorably by the Commlsslon late thls sprlng or summer. CATA has f lled a
Petltlon wlth the FCC requestlng that until the FCC determlnes whelher the new "exemptlon" number ehall be 500 or 1,000,
that all grandlathered syslems NOW requlred to fllo CAC appllcatlons by May lst be granted a lurlher extenslon of llme to llle.
Fulldetalls are In the CATA NEWSLETTER for March (1977).

o

Getting llaltzed lround By Burcaucracy
Several years ago the FCC said it was going to re-look at what

constituted a CATV system, for regulatory purposes. In fact, as far
back as 1973 there were FCC staff level inquiries into whether or
not the ill-fated March 1972 rules which proclaimed that any
system with 50 or more subscribers would come under FCC
jurisdiction were logical or not.

The FCC has maintained there are two primary reasons for
regulating cable; their paramount reason has been our potential to
impact upon the economic viability of over-the-air broadcasting
stations. That was the whole reason the FCC moved into cable TV
following the late 60's court decision involving the San Diego area
systems. The court very nanowly allowed the FCC to regulate cable
where there was the "potential" that cable might harm broadcast
economics. "0ver the air television must be preserved" the court
i nd icated.

From that nanow court decision the 1972 rules were created.
They carry far beyond "economic impact" on broadcasting of
course, dealing with everything from the way we hire people to the
way we make our channels available to any kook who walks in off
the street with a dirty videotape to show on our public access
channel. Left to our own decision making processes, we would
undoubtedly hire any qualified people we could find (personnel
being in short supply anyhow) and most of us would give the kook
with the videotape a swift kick towards the front door.

But alas our businesses are not ours to run anymore; the FCC's
bureaucracy has seen to that. Still, even a bureaucracy sometimes
bites off more than it can comfortably handle and the small,

independent operators have been making it tough on these people
since 1972. So it is understandable that at least a major portion of
the FCC's cable bureau wants out of the regulatory business for the
small systems and they are apparently joined in this desire by at
least some if not a malorig of the seven ruling Commissioners.

Now the FCC got serious about re-defining who will and won't be
directly under their thumb early this past fall. The "press" has been
filled with prognostications that any day or "next week" the
decision would be made. lt has been that way for months and
months and months. What seemed to be hanging up the decision at
the end was settling on a number. At one point early in the winter
Chairman Wiley was pushing for the cut-off number to be 1,000
subscribers and the cable bureau was right there along side pushing
the same number. But the broadcast bureau saw it from a different
point of view. They were actually very happy with the 50 number as
it stood, and here they saw an opportunity to effectuate a
"compr0mise". And so the tug of war went, back and forth, for
weeks and then months on end.

As the month's rolled by the people who would be relieved of the
FCC's dictums found they were coming up on a "do or die" date;
March lst. That was the date when all of the grandfathered systems
were supposed to haye on file official and formal "Certificate of
Compliance" applications at the Commission. In other words, March
lst was the date when everyone was supposed to be registered with
the "feds". But as the definition matter dragged closer and closer
to March lst, it became apparent that many systems would be
forced to prepare the lengthy and probably expensive CAC
applications even though days or weeks after they did so they would



have been relieved of some or all of the obligation to do so. In other
words, it appeared that many hundreds (if not several thousand)
systems would be making fil ings with the Commission, only to later
learn that they could haye been spared the whole time consuming,
expensive process had the FCC simply finalized the system
definition business a few weeks earlier.

That was the point, in January, where the CATA Board of Directors
instructed our General Counsel to file a petition with the
Commission requesting that the March lst fi l ing day be delayed, ,,at
least until the system definition docket is setfled,'. By some
wondrous process, the Commision actually approved this CATA
petition and so the lrlarch lst date became a ilay lst date.

And still the tug of war over numbers continued, One is apt to ask
why.

Recall if you will that the FCC got into our act because we urere a
threat (the FCC said) to the economic viability of over-the_air
telecasting. In particular, we were capable of importing distant
signals into the backyard of operating telecasters. lor this"capability" we were saddled with something called non-
duplication protection in the late 60's. But hark...back some time
ago the FCC had re-visited non-duplication protectidn, and it found
that if we were smaller than 1,000 subscribers, no matter where we
might be located, we did not have to provide non-duplication
protection anyhow.

In a nutshell, if we were small, we were no threat to oyer.the.air
telecasting. And small meant below 1,000 subscdben.

So in a sense the FCC's decision as to which systems to let off the
hook was made for them sometime ago. Those systems with fewer
than 1,000 subscribers had been found not to be a ',threat" to over-
the-air telecasting. . .and so it followed that if we were no threat, we
needed no FCC regulation.

But the bureaucracy saw it differenfly. They had their claws firmly
implanted in our flesh, and they didn't want to let go. At least not
completely. No matter that the original court-backed rationale had
been disposed of at an earlier date. That only suggested that some
staff people needed to get together to find somg new rationale for
staying in our business.

In the whole process the reason for regulating us in lg72 has
been conveniently forgotten. We weren't an economic threat in
1972...but it took them several years to see that we weren't.
Having disposed of that rationale, now we need to be regulated
becaL:se it is "in the public interest" to tell us who to hire, how
much signal to supply to our customers and when we should fil l out
forms.

The FCC broadcast bureau, which should have gotten totally out of
oul business with the disposal some time ago of our economic
threat (we recognize that the broadcast bureau must be expected to
watch out for the broadcaster's interests) is still in there messing
around with our future. One would think that when there is suppori
for deregulation for cable systems below the 1,000 subscriber mark
fiom the Chaiman of the Commission and the full cable television
bureau that this would have been sufficient to get the matter so
resolved. To have the matter compromised down to 500 subscribers
at this time is an insult to common sense. lt is a sorry state of
affairs when people feel they must compromise at eyery tuin, simply
because compromise is an accepted way of life in a bureaucracy.
Even the rationale for compromise has been forgotten."The spirit of compromise" has become a way of life at the FCC.
Ihe broadcast bureau seems to feel it must oppose any changes for
cable that mean a better cable environment. . .simply because it is"the" broadcast bureau. No "bureau" should be this controlled or
manipulated by those it is supposed to regulate. The hoadcast
burcau is a sory lot and the sooner mmebody geb some backbone
and knocks some heads together oyer there the better ofl the world
will be.

Gans are Fine. but.".

forLong'Term
PayTvSecurity!

Our unique patented* cable trap olfers you:
r Durability above and beyond any other trap on the

market . . . (resists moisture, temperature varia-
tions and it can survive a fall from a 200-foot tower)
and, because of our more durable construct ion i t
will last longer than the drop cable you are now
using.

r A low prof i le because i t  blends in with i ts
environment ( looks l ike the drop cable around i ts
instal lat ion).

But that's not the whole story ...
Along with the long term securi ty,  for the same pr ice
you're getting a trap with deep-notch depth (typically
greater than 70dB) which does a better job of elimi-
nating R-rated audio complaints. And walt unfil you
hear our prices for dual-channel traps!
For a solution to your Pay-TV security problems, join
the many other satisfied systems operators and call
or write to: Vitek Electronics, lnc., 200 Wood Avenue,
Middlesex, N.J. 08846 | Tet: (201) 469-9400

VITEK
* Prt ltolooezST

ELECTRONICS,
tNc.
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Open Letter

C)

A Refreshed Gommitment to Leadership

The cableindustry knows that Jerrold was a pioneer in
cab leoable TV technology and is  the largest  suppl ler  ot
Electronics began operation in '1948, over 28 years ago.

technology and is the largest suppl ier of  equipment.  Jerrold

Jerrold over-expanded, as did most of the industry in
the heady days of the early 1970's,  in ant ic ipat ion of forecasted industry
growth and the leaping ambit ion of some of our customers. When the
industrywide systems bui lding drop occurred, nei ther Jerrold management
nor i ts parent General  Instrument reacted immediately,  or,  in hindsight,  ade-
quately, to the adjustment in industry growth rate in new systems investment
that took place. lt was perhaps a case of reluctance to conform to the new
reality.

Last year,  i t  became clear that Jerrold must change, as
most successful  systems operators had changed, or Jerrold would not be
competi t ive enough-ei ther to respond to customer needs or to make a sat-
isfactory return on investment.

An act ion plan began last fal l .  The pr imary object ives
were to reduce Jerrold's break-even and to achieve better coordinat ion
between sales and manufactur ing operat ions and thus improve customer
services.

Decisions were made to establ ish a group management
headquarters at Chicopee, Massachusetts,  where Jerrold's largest factory
operat ion is located, and, in paral lel ,  to move manufactur ing funct ions from
the Horsham, Pennsylvania, locat ion to Chicopee to reduce dupl icate
overhead, shorten l ines of communicat ion, and improve systems and
superv is ion.

The Horsham geographic area wi l l  cont inue to be the
center for product development,  engineering, and sales, but Jerrold's
present oversized Horsham faci l i ty wi l l  be sold and personnel wi l l  be moved
to a smal ler faci l i ty in that area.

The plan cal led for the addit ion of several  senior per-
sonnel for special ized funct ions in which the Jerrold organizat ion needs
more strength;they are most ly in place.

Negot iat ions began with a nat ionaldistr ibutorthat main-
tains f ive regional wareho.use locat ions with the goal of  great ly improving
Jerrold's effect iveness in shipping smal l  orders more rapidly and rel iably,
whi le rel ieving the factor ies of burdensome and cost ly "short  runs." With
this arrangement,  the nat ionalf ie ld sales organizat ion wi l l  be supplemented



by technical  special ists to extend new product understanding and provide
customer feedback.

I  would l ike to emphasize here that Jerrold moves to
reduce break-even do not indicate any intent ion to reduce product develop-
ment investment or customer service. QUITE TO THE CONTRARY. Jerrold
wi l l  cont inue to maintain by far the industry 's largest research and engineer-
ing act iv i ty.  Jerrold is concentrat ing on improvement in customer service as
never before in recent years,

We have recognized that the Jerrold organizat ion must
become more product ive and cut fat .

We are convinced that the future of this industry is
br ight.  New systems bui lding has begun to expand again, because of the
great ly improved f inancial  condit ion of our customers and the changed
economic out look. Pay TV has given the industry a new vi tal i ty.

George Saf iol  became our company's SeniorVice pres-
ident for Broadband Communicat ions, worldwide, on October 1 ,  1976. When
you meet George you wi l l  understand another reason we are opt imist ic
about our future in the CATV industry.  George has had a br i l l iant s ix-year
record with General  Instrument.  He is a professional and a winner.

We bel ieve a new era has begun in the cable television industrv,  and that
Jerro ld  wi l l  meet  i ts  cha l lenqes.

Frank G. Hickey

Chai rman and
Chief  Execut ive

JERROLD ELECTRONICS
G E N E F I A L  I N S T F I U M E N T  C O t r P O F I A T I O N
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AUTOMATIC
NON.DUPLICATION
SWITCHER
...ff,Iith the TOMCO ADS-IOOO AUTOMATIC
NON-DUPLICATION SWITCHER in your system,
you no longer have to program to Non-Duplicate.
So throwaway your diodepins,and buy
anADS-IOOO.
fime isvaluable, estrrecially when itb yotlrc...

FEATURES a

a

Available with RF or lF switch

No need to manually adjust for delay resulting
from path length differences

One or two VHF tuners optional

TOMCO COMMUNICATIONS INc.
1077 Independence Ave. o Mtn. View, California94043 .4151969-3042

AVAILABLE FROM COMM.PLEX OF CANADA I TEL. (514\341.7440



Can You Build For $500 Per Mile?

o

SERVING RURAL AREAS WITH
DENSITIES OF TEN

HOMES PERMILEWITH CATV

Max/Min
Last fal l ,  in the middle of November, the Off ice

o f  Techno logy  Assessmen t  convened  a
Con fe rence  on  Commun ica t i ons  ( i n )  Rura l
America. The session was well attended by
approximately 200 people who felt they had
something to contribute to the problems posed
by this conference. OTA is one of those l i t t le
known and seldom heard-from federal creations
t h a t  i n  t h i s  c a s e  i s  c h a r g e d  w i t h  t h e
responsibi l i ty of keeping tabs on "technological

d e v e l o p m e n t s "  a n d  t h e n  c r e a t i n g  " w h i t e
papers" for the U.S. Congress to study. The
conferees broke into three separate panels to
deal for three days with such diverse subjects as
( p a n e l  1 )  ' R u r a l  D e v e l o p m e n t  a n d
C o m m u n i c a t i o n s ' ,  ( p a n e l  2 \ ' T e c h n o l o g y ,
Economics and Services' and (panel 3) 'Federal
Pol icy ' .

The thrusl of the conference was largely cable
te lev i s ion .  "Cou ld "  t he  con fe rees  asked
themselves and one another "cable television be
expanded into rural areas so that rural, isolated
Amer i cans  cou  l d  en  j oy  the  ' bene f  i t s  and
a d v a n t a g e s '  o f  m u l t i p l e  s o u r c e s  o f
communications?" The question was probably
not answered during the three days the meet
lasted.

The conf  erence d id,  however ,  put  some
wheels into motion at CATJ; wheels that have
sporadical ly moved from time to t ime during the
past four years, but which had not in the past
ever moved far enough to be worthwhile to the
industry. In this case the impetus of the OTA
con f  e rence  may  we l l  have  p rov ided  the
information that fol lows.

Can cable be extended into rural areas? What
are the l imitations? Are they largely f inancial ( i .e.
not enough subscribers per mile)? Or are they
largely technological ( i .e. inadequate equipment
for the job)? Or, alternately, are the problems
largely created by burdensome regulation ( i .e. do
exist ing FCC regulations restr ict the type of low-
cost or cost-effective cable delivery systems
which would have to be employed in ruralareas)?

In this special "Rural Cable lssue" of CATJ,
we look at what is being done in various
segments of the United States at several levels.
By people who have not been told that they

'cannot do this or that '  and by people who are
building and operating cable syslems, prof itably,
with as lew as 10 cable subscribers per mile.

The work reported on here is being largely i f
not total ly done by "do-it-yourselfers"; people
who do their own construction, and often build
the i r  own equipment .  That 's  r ight .  .  .people who
sit down at the work bench with a handful of
par ts  and some 'smarts '  to  bu i ld  not  on ly  the i r
a m p l i f i e r s  b u t  t h e i r  a n t e n n a s ,  t h e i r  p r e -
a m p l i f i e r s ,  t h e i r  b a n d p a s s  f i l t e r s  a n d
traps. . .essential ly everything that is required to
make a cable system work, with the possible
exception of the cable i tself and the f i t t ings.

In a nutshell ,  these are people who are sett ing
out to create "maximum benefits lor minimum
investment" .  Most  f igure the i r  in i t ia l  t ime
devoted to  construct ing the cable system
equipment  and the p lant  " is  not  chargeable" .  In
other words, their total cost for a new plant or
segment  of  a  p lant  is  the equipment  i tse l f .  And
by bui ld ing a l l  or  most  o f  that ,  they whi t t le  down
the costs of cable system instal lat ion to unheard
of low levels. Numbers l ike $500 per mile,
instal led, are not uncommon.

Our  l ook  i s  b roken  i n to  two  separa te
segments;  we wi l l  be look ing f i rs t  a t  a  man in
Arizona who operates "a number of" CATV
systems scattered throughout Arizona, New
Mexico and e lsewhere.  His  to ta l  number of
subscr ibers is  nobody 's  bus iness.  .  .but  we
assure you it  is not inconsequential.
Swan/Bisbee

Oliver W. Swan has been kicking around the
te lev is ion receiv ing business for  a  long t ime.
Swan began in Stockton, Cali fornia in the early
50 's ,  insta l l ing te lev is ion antennas in  what  was
then a f  r inge market  f  rom San Francisco
transmitters. ln 1953 Oliver Swan developed an
interesting 'new' form of antenna, which he
called the "Swan Bandpass Antenna". Swan
decided that one way to get good in-channel
response from a yagi type of antenna was to
ut i l ize mul t ip le  dr iven e lements for  the channel ,
phasing or "stacking" them in such a way that
the combined net  e f fect  o f  the mul t ip le  dr iven
elements was to cover al l  of a channel with
"peak response". Swan's antenna was produced
in  modes t  quan i t i es  i n  S tock ton  f  o r1 0



approximately ten years, and other versions
developed including a low band (broad banded)
and high band (broad banded) version. Swan also
developed a l ine of amateur radio and other VHF-
UHF frequency region antennas and some years
back decided to retire 'south' to southern
Arizona. In that process he spun off his antenna
line to an outf i t  in the Bay Area which today
manufactures amateur and other antennas under
the'KLM Electronics' l ine. KLM (Swan) antennas
are well respected in the circles they are sold
and in the amateur VHF-UHF communications
field the KLM antennas are just about the hottest
th ings going.

Swan soon found 'ret irement' confining, and
he began 'playing with' small master antenna
systems in and around southern Arizona. In
addit ion to being a very capable 'antenna design
man', his years of experience in instal l ing fr inge
area antenna systems in northern California
equipped him for f inding television in remote
canyons and arroyos in the parched southwest.
Believe it  or not, there are st i l l  many remote
sma l l  commun i t i es  sca t te red  th roughou t
Ar izona,  New Mexico,  western Texas and
northern Mexico where television reception is at
best a f leeting thing. And as people sought Swan
out to instal l  antennas for them, small CATV
systems just kind of happened. Which set Swan
to thinking about the costs involved. Not afraid
of breaking out a soldering iron, a box of parts
and some G-10 circuit board, Swan began to
systematical ly develop a l ine of CATV equipment
for his own use. His whole intent was and
remains today to provide himself with equipment
to construct small systems. He has been doing
this long enough now that his experience is
worth sharing with others who may have similar
abi l i t ies or  inc l inat ions.  In  a nutshel l ,  hundreds
of Swan designed and produced CATV-type
amplif iers, f i l ters, traps and antennas have been
providing faithful service for many years, and
because Oliver Swan is wil l ing to share his
design information with others, we are able to in
turn put i t  into printed form.
Seat Of The Pants

Swan has constructed so many hundreds of
CATV units on his own work bench that his
approach to ' throwing together' a mainl ine
amplif ier is extremely casual. That kind of
casualness comes only with confidence and
confidence comes only with experience. In other
words, there is no substitute for doing it  yourself
enough t imes that you work out in your own
mind what wil land wil l  not work, and then having
found the magic combination, repeat i t  again and
again with dispatch.

Swan notes "Designing and building a do.it.
yourself CATV system with ten or fewer cable
customers per mile, that will pay off In three
years or less, is quite a challenge. But it can be
done, and has been done, and will be done
again." Swan makes the point that small, rural
systems are not unlike bigger, more suburban
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systems. "No two are alike, and where one set of
traps or filters or one combination of antennas
and mixing may prove satisfactory for one
system, the next system will present unique
differences to which the system designer must
adapt." Again, there is and can be no substitute
for experience.

"Anyone  bu i l d ing  equ ipmen t  mus t .  . .
absolutely must. . .have an adequate sweep
generator plus detector and display and a
good marker system. There is no way you can
ilign equipment, or make perlormance checks
on-a pdriodic basis, unless you have at least
some shop quali ty test equipment". The point is
well taken, and there is a caveat or warning here
for  the do- i t -yoursel fer  who might  want  to
d u p l i c a t e  S w a n ' s  d e t a i l e d  s t e p  b y  s t e p
i n s t r u c t i o n s  h e r e  w i t h o u t  n o t h i n g  m o r e
elaborate than a f ield strength meter.

Don't do i t .
There are good quali ty, low cost sweep and

display systems available now. Advert isements
for'subh systems are found in many issues of
CATJ. Have an adequate sweep/detector/dis-
play/marker set up on your bench before yo-u
btait out to shave new plant construction costs
by bui ld ing your  own equiPment .

Finding The Signal
"lt may seem awfully elementary to say this. . .

but before you can build a CATV system, you
have got to f ind some signal" remarks Swan. " l

learned in the 50's in Cali fornia that signal is
truly where you find it and I cannot emphasize
strongly enough that the prospective CATV
headend must be located where the maximum
signals are. In the southwest where we have
single and multiple knife-edge refraction paths,
the signal levels can vary 20-30 dB in a matter of
feet."

Swan mounts a test antenna on a pick up truck
and drives through al l  of the available area
several t imes before he selects a headend site'
"Finding 10 dB more signal off.the'air has a very
direct bearing on the success or failure of the
prospective system. Not only does it reduce the
cost of the system headend, but it also reduces
maintenance on othenruise larger antenna arrays,
and it provides margins for fades and equipment

degradation". Swan knows what he is talking
a b o u t .  .  . p e o p l e  s h o u l d  s p e n d  m o r e  t i m e
planning and look ing and less t ime promot ing.  " l

don't hbve to promote my systems, simply
because the pictures and channels promole
themselves. I'd rather spend an extra two weeks
finding really good quali ty signals, going in, than
spending two years trying to 'sell people' on
hboking- onto the cable. Good pictures sell
themselves.  Bad p ic tures requi re hot 'shot
marketing techniques". Swan comes from the
old, ofteh forgotten, school of CATV engi '
neering. His words ring true today however.

"Too many new system builders are too
anxious to get the system built. They cut short
the p lanning t ime and s ignal  searching t ime in
their rush to get signals dumped into the cable.
They pay for that short sighledness for years and
years thereaf  ter ,  by reducing cash f  low,
increased maintenance and increased service
calls. lf I had my way, every one ol my new
systems would 'cook in'with off.air signal tests
lor six months to a year before the system was
built. People should spend less time worrying
about getting a good deal on five acres of land
behind some farmer's barn and more time
worrying about whether there are strong,
rel iable, quali ty signals available there."

Swan doesn't rent or lease land as a rule. He
exchanges one free TV hookup, for the land
owners home, for the use of the land. In the
southwest i t  works because there is no TV or
very poor TV without someone l ike Swan doing
the work.

In Swan's example system (diagram 'A') we
have a not untypical site'topography situation.
The signals arrive at the brush' land site via a
combination of knife-edge refraction and ground
reflections. " ln this situation the best signals
lrom channels 3 and 5 (190 miles distant) were
found at heights between 28 and 38 feet above
ground. Channels 8, 10 and 12 were found in the
same area, some 175 feet away along a
horizontal line, at heights from 18 to 26 feet
above ground."

The width of  the i l luminated area for  channels
3 and 5 was only 25 feet, while the width of the
i l luminated area for  channels  8,  10 and 12 was 17
feet.

20 MILES

()
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"The signals arrive at this si le via a series of
lhree separate knife.edge refractions; the first
from the receive site is some 20 miles;the next is
approximately 70 miles distant (st i l l  120 miles
from the stations) while the third is 100 miles
f rom the receive s i te  (90 mi les f rom the
stat ions) . "  A combinat ion of  knowing where to
look,  and how to look,  is  obv ious ly  impor tant
(see CATJ f or June 1976; page 35)."The antenna is located on the edge of a small
r ise (40 feet high) overlooking a small val ley
about a mile across', (diagram A). The signal
strengths found were:

( 1 )  C h a n n e l 3 . . .  . . . 2 0 m i c r o v o t t s
( 2 )  C h a n n e l 5 . . .  . . . 3 O m i c r o v o l t s
( 3 )  C h a n n e l 8 . . .  . . . 1 5 m i c r o v o l t s
( 4 )  C h a n n e l  1 0 . .  . . . 1 S m i c r o v o l t s
( 5 )  C h a n n e l 1 2 . .  . . . 2 0 m i c r o v o l t s

These are levels from a test antenna (not a
d ipole) .

n f  lne same s i te ,  wi th  no par t icu lar  d i f f icut ty ,
addi t ional  second-market  s ignals  were found on
channels  4,  6 ,  I  and 13.  They fe l l  between 2,000
and 3,000 microvol ts .  The f ive d is tant  channels
(3 ,5 ,8 ,  10  and  12 )  were  ve ry  s tab le  o f f  t he  a i r
(p lus or  minus 5 microvol t  typ ica l  var ia t ion long
term) due to the knife-edge refraction path
technique employed. , ,The e lect ronic  engineer
has yet to develop an AGC system that-is as
stable as a good knife edge palh" comments
Swan.

The wide range of  levels  present  some
problems of  course;  which is  what  par t  o f  th is
exerc ise is  a l l  about ;  cur ing those problems.  The
object  for  th is  system is  to  prov ide n ine
channels  of  te lev is ion (p lus 16 channels  of  FM),
balanced, to the subscriber homes. The total of i-
air level ranges were as fol lows:

Desired Distant Level Troublesome Level
C h a n n e l 3 - 3 4 d B m V  C h a n n e l 4  + 6 d B m V

Four  o f  Swan 's  bandpass  an tennas  were
designed in to the headend for  channels  3 and 5.
They are the ten element jobs, stacked two high
by two wide; 10 foot separation between the
vert ical stacks and 14 foot separation between
the hor izonta l  s tacks.  The bear ing to  the
respective 'markets' is 18 degrees apart so the
horizontal separation is selec[ed to place a null
towards the t roublesome channei  4  and 6
transmitters (see CATJ, page 7 for June 19741.
See diagram B.

"The antenna equipment consists of the
antenna array (stacked so as to reduce the
channel  4  and 6 levels  on the 3 and 5 antenna
arrayl, plus a notch filter for channel 4 picture/G
picture (see diagram C1)and a low noise antenna
mounted pre.amplif ier. The pre.amplif ier has 12
dB ol gain and a noise f igure between 1.5 and 1.7
dB" notes Swan.  l t  a lso inc ludes a bui l t - in  notch
trap for channels 4 (picture) and 6 (picture)
carriers. "Remember that no two headend sites
are the same, so the guy that rolls his own is in a
position to design his particular headend gear to
his exact site requirements. I think that may be
an advantage that an off.the.shelf buyer may not
have" notes Swan. The low-noise low band pre-
amp is shown in diagram D.

(A h igh band uni t  which is  a  combinat ion h igh.

DIAGRANA B

TOW BAND NOICH TRAP

LI ,  2  =  CH.  a ,  # lC
wrPE, r/2" atR toRM,
9 IUTNS
L3 = #lC W|RE, r/2", I TURN

T .ou".,*.ro

f, ni,iir'"-

CI,2 -  APPROIIMAIELY

6.60 pF Hl-Q
rRIMM:R

DIAGRA[T C-I

5 -31 dBmV
8-36  dBmV

10-36  dBmV
12-34 dBmV

6  + 4 d B m V
9  + 6 d B m V

(9  +6dBmV)
1 3  + 8  d B m V

As Swan notes "Divergent levels l ike this wil l
separate the men lrom the boys in short order!"
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pass f i l ter [passing only the high band region]
and a tuneable notch trap is also shown as
diagram C-2. The high pass port ion has several
in terest ing uses,  inc lud ing keeping any local  FM
station signals that may be potent in your area
out-of your high band pre-amplif ier. Such a Swan
unit is also shown here in photographic form.)

"Now for the headend portion of the site"
remarks Swan as if  everyone could throw
together a working low band notch f i l ter and pre'
amplif ier as fast as he did. "Next we build up a
three section bandpass separator lor channels 3
and 5 (see diagram D2). That gets us channels 3
and 5 separately out of the single down line".
You nod 'OK'as the par ts  magica l ly  f ly  in to the
c o n t a i n e r ,  h e  s l i d e s  i t  i n  f r o n t  o f  h i s
sweep/display system and tweeks it  into proper
response.

"You wanl to end up with a response curve for
each channel such as figure t here" says Swan
dryly "not l ike f igure 2 (downward hump in center
of channel) or not l ike f igure 3 (too broad)."

"Then you put together a double trapped
bandpass filter such as is shown in diagram D2'
B. You can get the trap sections (capacitors F
and coils E) to take the nearest adjacent low
band carriers down about 30 dB (figure 5) on low
band and about 20 dB on high band (figure 8).
When you get this far, you have the adiacent
channel signals well attenuated and you are
ready  to  amp l i f y  t hem w i th  a  bandpass
amplif ier".

Swan's approach to a single channel voltage
ampl i f ier  is  shown is  d iagram E.  This  is  a  non '
AGC'd ampl i f ier  wi th  24 dB of  vo l tage gain and
two active stages sandwiched around another

F

o

HrGH PASS FrttER (PASSES
t30 tlrHz IO 220 MHz) WIIH
IWO NOTCH IRAPS

MEIAL SHIELO

a:IwEtN sEcfloN3

LOW 'AND NOII :
INCRCAS: COIL
IURN3 (#) AND VARIABI.:
CAP 3IZ: BY 3X

co[3 = #20 wtRt oN

l/t" atR FotrYl

lPlmftrEIS = 2-lrptTEfLON
ot cEla,|rlc Hl-Q,
LOW tO33 CAPACITORS

DIAGRAM C-2

14 bandpass f i l ter stage. (Continued Page 16)



SWAN HIGH PASS PLUS TRAP wi th  i rap  a l ignment  skewed
so twin irap sections are not al igned one atop the other.
Frequency range center of display screen is 200 MHz and
markers are at 1 MHz intervals.

HIGH PASS PLUS TRAP segment shows low insert ion loss
(under  0 .5  dB)  a t  50  MHz,  a round 1 .5  dB lh ru  loss  a t  100 MHz
(second marker lrom left),  r ising lo approximately 35 dB of
isolat ion al 160 MHz. Notch is at 200 MHz (trap adjusted for
this lrequency).

NEAR PROPER ALIGNMENT of Swan trap section indicates
18 dB of trapping maximum at 200 MHz with approximately 10
dB of trapping *l  1.5 MHz away fronn trap centerfrequency (1
MHz markers).

S W A N  H I G H  P A S S  F I L T E R / T U N E A B L E  T R A P  b e i n g
evaluated. Trap is adjusted for notch at 200 MHz in display,
markers are 1 MHz apart.

FULL HIGH PASS FILTER/TRAP mounled on sheet stock cul
to l i t  into readi ly avai lable MATV type housing.

ONE HALF OF HlcH PASS FILTER/TRAP showing trap
segmenl (r ight) and intra.secl ion shield ( left) with coupling
capacitor feeding signal through hole in shield. Shield keeps
two trap sections from inter.act ing.
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BAND PASS SEPARATOR

A

I5  TURNS,
| 14"
FORM,
#r8

I  t t  v D c

POWER/ADDER

FOR

PREAMP

SWAN HIGH PASS/TRAP module has been designed to
instal l  inside ot a readi ly avai lable "MATV'type" housing f rom
a well  known MATV supPlier.

"Then we build one more amplif ier module,
this one with 12 dB of gain (diagram F) and a
di rect ional  coupler  (d iagram G)" .  They go
together almost as fast as Oliver Swan talks. " l f
you had to buy everyone of these modriles for a
smal l  system l ike th is  wi th  ten potent ia l
customers per mile...you would have been out
of business already".

"When we get al l  of this lashed together
(diagram H) we wil l  have 45 dB of gain on
channels 3 and 5 and the adiacent channels (4
and 6) wil l  be down 50 dB or more al our channel
3 and 5 outputs. The procedure is the same for
the high band channels" notes Swan (see
diagram l) "although you have to be a l i t t le more
careful in how you construct your high band
units simply because by being 2-3 t imes as high
in frequency you can lose circuit 'Q' so much
faster up there.l'

Planning

station?

Comsearch,
DIAGRAM D.2A

-
F

C)

. .  .  now a staff of highly experienced frequency coordlnators
offers you a new source of interference analysis for terrestr ial
microwave and satel l i te earlh statton sYstems.

Our services include:

r Terrestr ial microwave frequency assignment,
coordination, and prolect ion.

. Satel l i te earth stat ion sit ing analysis, coor-
dination. and protection.

. Other services normally provided by your fre-
quency coordinatton agent.

providing quality
at the lowest possible price

2936 Chain Bridge Rd. o Oakton, Va.22124. (703) 281-5550
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BAND PASS AtyIPUFTER (SrNGIE CHANNET)
[NF : 2.5 dBl IGAIN - 2r dBI
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l+ sE:CraDrD-mr #
I foRPARrsvalul3 !

tN ttom
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to

Mtxll

rl l  = 3llDlAOnAmD

23ctata = CA],lltllnN lAl3, lxc.

Cl = HIOH rlNo-2o pt
LOW IAND - 120 pF

I t v
ztrln

IO M'D
t0Y

DIAORA'N E

DOUBTE IRAPPED BAND PASS FILIER

tr
NOIE: 3r: CHAnT D-001 tOR PAII3 vAlu:s.

u3t oNrY Ht-o Dr3c clnamlc/mlca caPs.

. rol  I  I. . 1  \ l

DIAGRATI D2.B

I
.t0 dr

Ghannel

2
3
4
5
6

FM
7
8
9

1 0
1 1
1 2
1 3

Coll 'A'
Turng
18
1 7
16
1 4
1 3
10
1 2
1 1
10
-9.5
9
8.5
8

Coll 'B'
TurnS

I
7
6
5
4
6
3
3
3
3
3
3
3

Capacllor
'D 'PF

4.7
4
4
4
4
4.7
1
1
1
1
1
1
1

TABLE D.001 I BPF and Trap Values
Capacllor

'c 'PF

45
40
35
30
25
22
1 5
14
1 3
1 2
1 1
10
10

Coll 'E'
Turns
't2
10-1 1
9
7-8
6
9
4-5
4-5
4-5
4-5
4-5
4-5
4-5

NOTES: All colls are wound wlth number 18 wlre (coated) on 114 Inch alr form (such as 'll4 Inch drill blt). The hlgh band I pF
capacltors may be conslucled by twlstlng one lurn of #18 wlre (lnsulated) together loosely. See dla-grame D2' D2.B and E
loi clrcults uilng lhese values. In allgnlng, connecl hlgh level sweep source to Input an_d adlgs! capacltor D lor
bandwldlh and cipacltor C lor responee pallem. Proper adlustment wlll have 2 dB or lower through loea on hlgh band
and 1 dB or lower ihrough lose on low band. In dlagram D2.A llgure I ls proper response; flgure 2 ls loo much Inductance
(spread coil A apart) and flgure 3ls loo much capacllance (reduce capacity in capacitor D).
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SWAN LOW NOISE single channel pre.amplif ier; across top cenler is bandpass fi l ler segmenl, bottom cenler is F fi l t ing for 18
volt DC Inserlion or measuremenl.

I

I

{
I
I

I
(J

SWAN CHANNEL 8  PRE.AMP had measured ga in  o f
approximately 20 dB, f lat bandpass response over 4.5 MHz
segmeni (markers at 1 MHz intervals) and relal ively sleep
skirts. Pre.amp includes bandpass f i l ter belween two
amplif icat ion stages (see texl).

SWAN SINGLE CHANNEL PRE-AMP is housed in a readi ly
avai lable MATV type housing using local ly labricaled sheet
for bottom plate. Three adjustmenls along boltom are for
bandpass f i l ter section.1 8
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BANDPASS FILTER SECTION OF SWAN high band (channel
8) pre-ampli f ier f i ls belween input and ouiput ampli f icat ion
stages (see schemalic and text).
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"The more local channels, or 4 and 6, are
handled as shown in diagram J. Two of the 10
element Swan bandpass antennas are spaced 14
feet apart on 30 foot masts." A single 12 dB gain
low noise pre-ampl i f ier  is  mounted at  the
antenna.  Channels  9 and 13 are handled wi th
antennas mounted on the same masts as the
channel  4  and 6 antennas.  A 12 dB gain low noise
pre-ampl i f ier  is  insta l led at  the antennas and a
headend notch f i l ter  for  channels  8,  10 and 12
rounds out the package (see diagram K).

"Channels 3 and 5 are added to channels 4 and
6 and FM with directional couplers (see diagram
G)and they connect to the low side of the hi. low
combiner/coupler. The channel 8, 10 and 12
signals are added to the channel 9 and 13 signals
with a directional coupler and then brought to
the hiside of the hi. low combiner/coupler."

The output levels are then as fol lows:

The strongest FM station on the system is
held to  around +8 dBmV accord ing to  Swan.
Pads (f ixed) are uti l ized as shown in diagrams J
and K (or where needed) to put al l  of the trunk
input  levels  at  the proper  point .

As for  power ing of  a l l  o f  the ' l i t t le  boxes ' ,
diagrams L and M show how that goes together
for the system.

Channel
1 3
1 2
1 0
9
I
6
5
4
3

Level
+  15  dBmV
+ 12  dBmV
+  1 1  d B m V
+ 1 1  d B m V
+  1 0  d B m V
+  1 3  d B m V
+  1 2  d B m V
+ 10  dBmV
+ 9  dBmV

CJ
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Swan considers h is  f i rs t  p lant  ampl i f ier  to  be"f lexible" and he has on many occasions located
i t  r ight  in  or  just  outs ide of  the headend.  "The
mainl ine amplif ier has 22 dB of gain, 40 dB of
output capabil i ty at 12 channels of carriage. I try
to place the f irst amplif ier so I have 9 dB of total
t i l t  between channels 3 and 13 in a situation such
as this" notes Oliver Swan. Two versions of the
Swan 'main l ine '  ampl i f  ier  are shown in  d iagrams
N and N-A.  In  h is  par t icu lar  reg ion of  the country ,
Swan reports "AGC just costs money and I have
never found I needed it here. The maximum off-
air signal level variations are on the order ol */- 5
dB under the worst condit ions, and these kind of
variations are easily handled by the AGC system
in the television receivers. By running the plant
amplif iers a lew dB below their maximum output
capabilities, I have never been troubled by plant
cross mod either". That probably would not work
well in mid-western areas where off-air signal
variat ions of 20-30 dB are not uncommon, but for
regions of the west where signal levels are
tradit ionally more stable, i t  does make some
sense.

"l  use 1/2 inch jacketed cable in al l  ol my
instal lat ions, and I bury i t" notes Swan. "At least
where poss ib le" .  In  actual  pract ice Swan
trenches to the nearest fence l ine approximately
18 inches deep,  then comes up at  the fence l ine
and ' lashes ' to  the fence l ine i tse l f .  He t ies to  the
bottom strand of the fence wire, lashing by hand
every four to six feet unti l  he comes to a stock

TWO APPROACHES TO POWER SUPPIIES
FOR HEADEND SYSTE'YT

T AMP, IOO PIV 1
IOO MFD

5 0 v

l l0 volrs
WITH

SURGE

PROIECTOR

+  t E
vDc

POWER SPLITIER
BOX FOR

C H A N N E L  A M P S

1 AMP,
+ I t  vDc

100 Mf D

5 0 v

t00 Mfd
5 0 v

=

I,
o

(o

30 v,
5 AMP
ZENER

lI0 volrs
w|lH suRcE
PROTECTOR

(voLrAGE DOUTT,ER SUPPLY)

DIAGRAM M
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A SWAN SMALL SYSTEM HEADEND uses plenty of "l l l t le boxos" salvaged lrom MATV sourcos for housings. Every channel ls
Indlvldually trealed for galn and bandpasslng/f l l terlng. Maln objectlon ol course ls lack of AGC action for syslem.

MArN UNE [TRUNKI  AMPUFTER
OUPUT= + f tdAmY.  I0CHANNELS +FM

GAIN= t  r '  22d l  ATCHANNEI  13

+ IO dB AI  CHANNTL 3

'*'Jo

a--------t
o #

I

It-3 ruRNt, #rc/20,
I/ '" FONM, TAPPED
2 TURNS ABOVE
GROUND

Qr-Pr /rtt l (5 dB NF)

Q2-Pr 160r (6 d8 Nf )

@- rrlro runxs, t/a" DTaMETER,
#r6/20, closE wouND
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SWAN MAINLINE AMPLIFIER uses point to point wiring techniques; DC powering (18 volts) comes into amplif ier through cable
llne.
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NOIE N-I

PT '60'- IS DESIGNED FOR PUSH.PULL OPERATION AND HAS
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HTGHER GArN rvlArNUNE ITRUNK] AMPLIFIER
wrTH ADJUSTABTE TILT (TAPER)

rc/20 ruRNs,
I /4" DIAMETER,

#20. cLosE
WOUND

NOIE l l

PY4'" IS DESIGNED 'OR PUSH-PULI.
opaRAfloN AND HAs nto [coMMoN]
IMITTER IEAD WIRIS. BOTH LIADI ANE
AC'IVI AND LTAD NOT UIILIZED MUST II
IAKEN lO GTOUND AT t l^.  lEl

A = 1C.20 IURNS, #20 WIRE, l/4" DlAM:l:R,
CLOSE IYOUND

Qr = PT{I7!(IRW)OTMOTOROLAMOT
2Ntl00

Q2 = PralTr {rnw)
rt = rERtlTI 2 HOLE CORE, 3 IUINS #26

IYIRE, IAPPTD AI I IURN TO
COLLECIOR. 2 TUTNS IO PC'WER

Rt  t ro30
cl 2 to 22 Pf (Tlrr/sLOPE)

t 5 +
n

r6 volr
ZENER

GArN-CH.  l3 /23  dB
c H . 2 / I 3  d B

DIAGRAM N.A
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MAINLINE AMPLIFIER "CLlP. lN" TERMINAL prepar ing to
make contact. Amplif ier plate uses surplus finger-clips that
snap over companion slud on entry fitt ing to make voltage
and RF conneclions.

SWAN MAINLINE TRUNK AMP is housed in Anaconda
housing originally intended for other use. Nol€ inpul and
output test poinl ports on bottom side.

ONE HALF of the mainl ine ampli f ier gain package. Nots how
voltage/RF clip is insulated above plate with wedge-shaped
phenolic/f iberglass board piece.

gate. "Then we leave an expansion loop and
trench under the gate area and come back up on
the opposite side, leaving another expansion
loop before we start tieing off to the bottom
fence strand again".

It  sure beats paying pole rent. .  .and when you
are serving as few customers per mile as Swan
tradit ionally does, every l i t t le bit of cost saving
adds up in  a b ig  way.

"When we get down stream to a point where
the line level has dropped to approximately +14-
15 dBmV on channel 13, we instal l  the next
mainl ine amplif ier" notes Swan. "This t ime we
use a 22 dB gain unit with a 12 dB [f ixed] t i l t
(diagram N-A)." Output levels of the second and
sebsequent  main l ine ampl i f  iers  are typ ica l ly i

j
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The 08-650 Processor design utilizes the
latest solid state technology and components.
The stage filters are computer designed, optimiz-
ing bandpass flatness, group delay, and selec-
t ivity. Low spurious double balanced mixers are
used for down and up conversions. Integrated
circuits are uti l ized in the lF stages, keyed AGC
system and voltage regulator.

The processor is built on a main frame con-
cept with functional modules interconnected
with standard 75 ohm cable and "F" f i t t ings.

The 5/o" x 19" drawer assembly has space
reserved for many options not always required
for a basic processor. The main frame includes
the drawer assembly, power source, video lF,
level control and up-converter modules. Adding
the required VHF and UHF RF head yields a
complete operating heterodyne processor.

FEATURES

Design emphasis on reliability and service-
ability without sacrificing performance.

Separate sound and video AGC - noise im-
mune true keyed AGC system with >60 dB
dynamic range.
Up to +60 dBmV output with -20 dBm
input.
Delay distortion <25 nSec, video re-
sponse flat from -.75 MHz to +4.2 MHz.
lF output, substitute lF input, and lF
switching controls standard equipment.
Automatic 24 Ydc standby power switch-
ing standard equipment.

Options and Accessories:
- high-level or looping output amplifiers
- adjacent channel lF filter
- phase lock output
- standby-power battery charger

January 1977

O. Box 2208 Melbourne,
(30s) 727.t838

Q.B|T CORPORATTON P. Florida 3290f



AUTOMATIC GAIN CONTROL (AGC)

The level control  module has two AGC sys-
tems. The video lF and front end gain are con-
trolled by a keyed AGC system. The sound car-
r ier is automatical ly control led by a var iable
depth high Q notch f i l ter.  There is also a manual
gain control for test purposes.

The keyed AGC circui t  phase locks to the
horizontal  sync pulses and samples the peak
level of  the blanking pulse. This results in posi-
t ive automatic gain control  holding constant
output level.

The sound rat io adjustment is an internal
adjustment because the ratio of video to sound
level wi l l  not change with the front panel out-
put level control  adjustment or input signal
level.

I F  S W I T C H I N G

lF switching is control led from the level
control electronics and/or f rom an external
input on the rear panel.  The lF switch has two
switched inputs, one for the "on l ine" signal and
one a subst i tute input which normal ly is brought
out to rear panel.  Also a processed on l ine lF
output is brought out the rear panel '  A front
panel lamp indicates when the input channel is
switched "off  l ine".

The subst i tute lF input requires a process-
ed signal.  This lF input/output arrangement
al lows many possibi l i t ies for use of these fea-
tures. For instance, lF inputs and outputs can be
cris-crossed between two processors allowing an
automatic channel switch over in the event of
loss of signal in one processor.

Internal switching control  operates from
loss of keyed TV sync or by a front panel thres-
hold adjustment presett ing to an AGC voltage.
Either system can be defeated by controls.

R F  H E A D S

Both VHF and UHF heads have a standard
44 MHz output frequency. The VHF head incor-
porates a field effect transistor input, double
balanced mixer and input f i l ter.  The input f i l ter
is 6 MHz wide and can be by-passed i f  a special

purpose external f i l ter is desired over the stan-
dard  un i t .

The UHF head incorporates a dual cavi ty,
i r is-coupled input f i l ter 6 MHz wide. This is
fol lowed by a low-noise mixer/ lF combinat ion. r
The mixer is a balance type using Schottky .  I
diodes. The local osci l lator is der ived by mult ipl-  |
ing up from a crystal source. I

POWER SOURCE
The power source operates from 1 17 VAC

or +241e +30 DC, or both. l t  is 100% powered
from the 1 17 VAC as long as i t  is on. The power
source automatically switches for reserve stand-
by DC when the 117 VAC l ine drops below 85
VAC. The front panel power lamp glows
GREEN on  117  VAC powerand  RED on  +24 to
30 VDC power (or low AC voltage).

SERVICING AND TEST

Servicing and al ignment procedures do not
require any extenders or special  f ixtules. The
top cover removes with snap fasteners for access
to modules. The bottom cover can also be re-
moved for al ignment of R.F. c ircui ts and f i l ters.
Funct ional c ircui t  modules are interconnected
with standard cable and F - f i t t ings with 75 ohm
interface. Thus test and fault  isolat ion to a
module circui t  assembly is a relat ively straight
forward procedure. Al l  c ircui t  modules and P.C.
cards can be removed or traded out without
having to use a soldering i ron.

A comprehensive service manual is also
avai lable def ining module specif icat ion, c ircui t
theory of operat ion, and test and al ignment pro-
cedures. l t  includes scope photographs of proper
filter responses and wave forms. Semiconductors
and integrated circui ts are standard commercial-
ly avai lable components and the included parts
l ist  relates components back to the or iginal
manufactu rer.

O-bi t  also stocks al l  components, p.c.
assemblies and modules for replacement or
spares. Likewise, 24 hour turn around repair
service or consult ings are always avai lable for
Q-bit Corporation products.

I
I

I
I
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OPTIONS

^ The adjacent channel lF filter is offered as
an extra option because it is not always requir-
ed. The video lF module does an adequate chan-
nel filtering process with exceptions of the near
in adjacent channel video and sound carriers.
The adjacent channel elliptical filter has deep
double notches at these frequencies. This re-
quires very large and high Q helical resonators
so the resultant resoonse will be flat in the re-
quired lF passband. The adjacent channel filter
has 75 ohm interfaces and simply plugs in series
between the RF head and the video lF input.

^ Different channel outputs require only an
additional crystal controlled oscillator PC
module to be added. This module is the same
as used in the VHF RF heads and requires only
a cable jumper to the output mixer LO input.
Since the oscillator modules have two outputs,
measuring the channel output frequency re-
quires only a frequency counter. Just measure
the input and output oscillator freiluency and
compute the output frequency offset.

^ The processor up-converter output can be
run at s +40 dBmV leve!. Processor outputs

l u l9 i tu ta
ta l^lf ilDtqtot

can be combined at these levels and run through
one line amplifier such as a O-bit Corporation
DA-0550 amplif ier and be on l ine with a 12
channel output up to +42 dBmV.

For the unit to be compatible with other
manufacturer's processors, other output options
are offered. 1) a 20 dB gain output amplifier
with +60 dBmV output capability or 2l a broad-
band active looping amplifier having 0 dB loop-
ing loss and a +50 dBmV, 12 channel capabil i ty.

^ The phase lock option allows one processor
output frequency to be synchronized (locked)
to the input frequency of another operating pro-
cessor. This option is desirable when strong local
TV signals may be leaking into a cable distribu-
tion system. Synchronizing another channel
carrier at the same frequency can greatly
diminish the leakage problems.

^ An optional standby battery charger re-
quires only two series automotive batteries for
complete standby capabilities for any number
of processors. The Model 651 charger does all
the right things for standby battery service: 10
amp equalize charge for fast recharge, dropping
to a float voltage required for standby service.
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08-650 PROCESSOR SPEC I F ICATIONS

Type.  .  .Super Heterodyne
f  F.  .  .  .  .45.75 MHz Video Carr ier  and 41 .25 MHz Sound Carr ier
I n p u t C h a n n e l s . . . .  . . . . A n y s t a n d a r d V H F C h a n n e l  2 t h r u 6 o r T t h r u  1 3

UHF Channe l  14  th ru  83
OutputChannels .Any standard VHF Channel  2 thru 6 or  7 thru 13 (Midband on specia l

order  only)
Inout  Level  .  .  .  .  -20 dBmV to +30 dBmV VHF or  UHF Channel
No ise  F igu re .  .  .  . 6  dB  max imum VHF

9  dB  max imum UHF (14 -50 ) ,  10  dB  (50 -83 )
Passband Response .  .  .  .  .J  .5  dB ( -0.75 MHz v ideo carr ier  to  +4.2 MHz)

l m a g e  R e j e c t i o n  .  . .  . . . . > 6 0 d 8
Group Delay Distor t ion .  .< 25 nSec.  (v ideo carr ier  to  chroma subcarr ier)
Convers ion Accuracy .  .  .  .<110 KHz VHF; of f  channel

< J 2 0  K H z  U H F
AGC

Type.  .  .V ideo Keyed ( referenced to sync t ips)  Sound AGC var iable depth notch
f  i l te  r

Contro l  -  both v ideo and sound .  .  .<10.5 dB change f rom -20 dBmV to +30 dBmV
Sound Contro l  At tenuat ion Range .0 to -20 dB

The sound carr ier  is  preset  at  the factory for  -15 dB below v isual
carr ier ,  but  can be in ternal ly  adjusted over  i ts  range

O u t p u t L e v e l  A d j u s t m e n t . . .  . . . . >  1 0 d B

Adjacent  Channel  Reject ion
Lower Channel  Video
Lower Channel  Chroma
Lower Channel  Sound
Upper  Channe l  V ideo
Upper Channel  Sound

Output  Opt ions

R  F  G a i n
Maximum Output  Level

Without Adjacent
Channel  F i l ter

> 6 0 d 8
>  6 d B
>  1 d B
>  8 d B
7 6 0 d 8

With Adjacent
Channel  F i l ter

>  6 0 d B
>  2 0 d B
> 4 2 d 8
> 5 0 d 8
> 6 0 d 8

Looping Ampl i f ier

>  7 5 d B
+  55  dBmV

Standard

>  6 0 d B
+  40  dBmV

High Level  Amp

>  8 0 d B
+  60  dBmV

Spur ious Outputs .  .  .  .  .  .>60 dB down (referenced to v ideo carr ier)
Subst i tu te lF Input  Level  .  .+25 dBmV for  maximum processor  output
Processed lF Output  .  .  .  .+25 dBmV at  maximum processor  output
Swi tch lso lat ion > 50 dB
External  Swi tching Contro l

as input  .  .  .Grounding (OV) causes processor  to swi tch OFF channel  to  subst i tu te lF
inou t

as outout  .  .0  + 0.5V indicates processor  swi tched OFF l ine +12V indicates normal
operat ion

I n t e r n a l  S w i t c h i n g D e l a y . .  . . . . . . s s e c o n d s
Threshold Swi tching Contro l  .  .  .  .  .Operates f  rom AGC vol tage

p rese ts  F rom .  .  .  .  . <_20  dBmV to  >+10  dBmV
lnpu t /Ou tpu t  RF  lmpedance .  .  .  .  .  .  . 75  ohm,  RTL  >  16  dB
Power .  .1  1 7 VAC, 60 H2,  45 Watts

+24 to +30 VDC, 0.6-1 Amp depending on opt ions
Dimensions .  .  .  .19"  rack mount  by 5%" h igh by 15" deep Provis ions for  s l ide mount ing
T e m p e r a t u r e  . . . . 4 O o F t o + 1 4 0 o F
Lightn ing and Transient  Protect ion .Gas d ischarge RF input

Va r i s to r  117  VAC inpu t
Surge Zener +24 Vol t  input

WARRANTY
( a )  S e l l e r  w a r r a n t s  t h a t  f o r  a  p e r i o d  o f  o n e  ( 1 )  y e a r  a f t e r  d e l i v e r y ,  a l l  e q u i p m e n t  m a n u f a c t u r e d  b y  t h e  S e l l e r  s h a l l  b e  f r e e  t r o m  a l l  d e -

f i c ienc ies  in  des ign ,  mater ia l  and workmansh ip .  Se l le r  fu r ther  war ran ts  tha t  th is  equ ipment  i s  tes ted  pr io r  to  de l i very  to  meet  a l l
opera t iona l  spec i f i ca t ions ,  inc lud ing  those app l icab le  to  Par t  76 .605 o f  the  FCC Regu la t ions  as  e f fec t i ve  on  the  da te  o f  de l i very .

(b )  The ob l iga t ions  o f  the  Se l le r  under  the  war ran ty  here in  s ta ted  sha l l  be  s t r i c t l y  l im i ted  to  repa i r  o r  rep lacement  o f  the  de fec t ive  work  o r

m a t e r i a l s  i n  a c c o r d a n c e  w i t h  t h e  w a r r a n t V  p r o v i s i o n  a n d  i n  n o  e v e n t  s h a l l  s e l l e r  b e  l i a b l e  f o r  a n y  s p e c i a l  c o n t i n g e n t o r c o n s e q u e n t i a l

damage or  damages.  The owner  o r  user  assumes fu l l  respons ib i l i t y  fo r  ma in ta in ing  opera t iona l  per fo rmance a f te r  accept ing  de l i very  o f

the  equ ipment .  Th is  war ran ty  exc ludes  l iab i l i t y  fo r  damages due to  phys ica l  abuse or  f rom sub iec t ion  toserv ice  cond i t ions  beyond the

s p e c i f i c a t i o n  l i m i t  o r  i n t e n d e d  u s e  o f  t h e  e q u i p m e n t .
(c )  There  are  no  express  war ran t ies  o f  merchantab i l i t y  o r  f i tness  or  any  o ther  war ran t ies  expressed or  imp l ied  wh ich  ex tend beyond the

descr io t ion  o f  the  war ran t ies  se t  fo r th  here in .
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+35  dBmV on  channe l  13  and  +28  dBmV on
channel  3 .

Swan sets out to be practical from the word'go'. "We deliver four Class 'A' looking pictures
and five class B looking pictures. We start out
with very l i t t le signal quali ty on the B level
signals, but frankly when we get done I am very
proud of the way these 190 mile signals look. We
also offer from a dozen to two dozen FM
stations. These are rural people, who go into
town to shop maybe once or twice a month.
Enterlainment is only part of what they are after.
They also need to know what is going on outside
of their small,  remote, worlds. This kind of cable
service is tai lored to suit their needs, deliver
good pictures and make me some money in the
process. Lacking that incentive for me, there
would be no service in these areas".

Swan  i s  ba t t i ng  be tween  95  and  98%
saturation with his small systems. "Around one
home in 50 wil l  turn down the service" notes
Oliver. Swan has a standard package that
consists of two TV outlets and an FM outlet for
$6.50 per month; plus a $40.00 instal lat ion fee. " l
col lect the instal lat ion fee, the f irst month in
advance, at the time of hook up and leave
instructions to cal l  me collect i f  there are any
problems". Swan's phone bi l l  is low, and that
suggests that i f  you are careful with the way you
design and bui ld  the system, and,  sat is fy  your
customers, you can afford to be so generous
wi th co l lect  long d is tance ca l ls .

Swan taps off signal using the directional tap
approach;  in  other  words,  h is  main l ine is  h is
tapped l ine,  but  he uses d i rect ional  couplers for
service. Swan wil l  typical ly bury RG-O from the
coupler  in to the home "star t ing at  the fence" .
Where there is a need to equalize the t i l t  (as the
system cascades) Swan uses a device similar to
that  shown in  d iagram 0 (an 8 dB f  ixed t i l t  un i t ) .

FIXED TItT 8dB

= =
RETURN LOSS = 20 dB, lN Or OUI

DIAGRAMO

"ln a typical system, after four or five miles ol
'plant', only a trained eye could detect the
slightest hint of degradation. lf there is any
degradation there, the viewer does not see it. He
is too busy being happy with the nine channels
of television and the dozen plus channels of FM
we bring to them."

Swan calls his system a seat-of-the-pants-
computerized, low cost approach to cable with
low  ma in tenance  cos ts ,  rap id  re tu rn  o f
investment and very happy customers. " l f  you
run enough of these systems, a man can make a
pretty fair l iving" notes Swan.

As the photos here show, Swan is a pretty
sharp engineer. He knows what he is doing, and
he knows from experience where you can cut
corners and st i l l  mainta in s ignal  qual i ty  a t  a  level
where customers stay in the "95-987o" range for
saturation. By using raw parts from the supply
house, low cost MATV and CATV replacement
hous ings ,  i ngen ious  cab le  l ay ing /s t r i ng ing
techniques and some very clever antenna-site
engineer ing,  there may wel l  be hope for  o thers
l ike Swan to seek out areas where as few as ten
cab le  cus tomers  pe r  m i l e  can  re tu rn  an
investment that stays in the $500 per mile region.
A typical Swan system is on a straight l ine; that
is, i t  fol lows a section l ine road or county road
and in his part of the country the world is not
carved up neatly into blocks and squares of
s t reets  wi th  people l iv ing h i ther  and yon.  Even
wi th in  a f ive mi le  cable-shot  in  two d i rect ions,  a t
10 homes average per mile, you are looking at
100 homes of $650.00 per month gross income
for  a p lant  that  extends in  only  two d i rect ions
f rom a headend s i te .  l f  by chance you could go in
four  d i rect ions f  rom a s ing le s i te ,  you are look ing
at $1300 gross income per month, with four 5-
m i le  runs .

Ol iver  Swan obvious ly  enjoys a good l i fe
which many others would l ike to  emulate.  Being
one's own boss, having a "cable-trap-l ine" to run
every week and the free t ime to build your own
equipment is not exactly a bad form of l i fe. Oliver
Swan has done it ,  and hundreds of Arizona and
New Mexico famil ies are better off because
Ol  iver  Swan' ret i red '  there.

Hrclr (r.r3)
INPUI

LOW (2-FM)
INPUI

fr, | /a"
# tc

,f, 1 /4"

# l c

INPUI

O:r
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25



' World's Longest Logi?

A NEW HIGH BAND ANTENNA THAT
GIVES RHOMBICSA GOOD
RUN FOR THEIR MONEY

End FirelBroadside/Su rface Wave???
Most cable people have a natural interest in

antennas; i t  is, after al l ,  the antenna which
separates the cable receiving site from the home
receiving site. As the previous report pointed
out, when you are serving rural cable subscribers
with as few as ten homes per mile you have to be
extremely clever with your off-air receiving site
to make the whole system financial ly feasible.
And as pointed out previously, Arizona's Oliver
Swan is clever.

The data supplied to CATJ by Oliver Swan is
his own data. l t  does not al l  f ind verif ication in
antenna reference manuals. We point this out
because we anticipate receiving a number of
letters from "antenna engineers" in the crowd
who f ind one or more reasons to dispute some of
Oliver Swan's statements, numbers or diagrams.
Our pos i t ion in  th is  is  very s imple.  Ol iver  Swan's
antennas work. They have worked for more than
25 years now. Admittedly they have never
previously received national (or world wide in our
case) attention. That is no fault of Oliver Swan
nor does it  in any way tarnish the abil i ty of his
antennas to produce signals in areas where
previouSly no signals existed at a useable level.
Swan's antennas are in regular use in some very
remote areas, providing television reception over
paths as long as 385 mi les.  We know.. .we've
been there and we've seen them work.

So we anticipate hearing from people who f ind
some of Oliver's statements diff  icult to equate to
their own experiences. We'l l  gladly print any
such comments in future issues of CATJ.

The end-f ire (yagi) antenna has been used in
television reception for as long as there has been
television, and it  has good directivity and
bandwidth for  s ing le channels  in  the h igh band
(7-13) region. When a yagi is used for broad
banded reception, the maximum (gain) directivity
is l imited to approximately -3 dB at 5% of the
center frequency. In other words, a yagi antenna
cut for 61 MHz (channel 3 visual) wil l  have gain
plus or  minus 3 dB of  the maximum gain at  a
frequency 5% below 61 MHz (57.95 MHz) and at a
frequency 57o above 61 MHz (64.05 MHz). Keep in

mind that  th is  "3 dB point "  means gain has fa l len
off by 3 dB by this point(s) in the spectrum. See
diagram'A'here.

YAGI GAIN VS. OPERATING FREQUENCY
-a.A -3% -7% . l% 0 + l% +2% +3'/ .  +a./ .

DIAGRA'YI A

Thus the yagi wil l  not work very well at low
band frequencies, although it  is useable within
the 3 dB criteria for high band frequencies (5%
below 181 MHz [channel  8 ]  is  171.95 MHz whi le
57o above 181 MHz is  190.05 MHz;wel lwi th in  the
180-186 MHz spread of channel 8).

The yagi has another inherent problem and
tha t  i s  impedance .  Mu l t i p le  e lemen t  yag i
antennas are just natural ly low feed impedance
devices (10-20 ohms is not uncommon). There
are several ways to get the impedance stepped
up but most of these techniques involve some
form of transformer system to arrive at (our)
desired 75 ohm impedance. Other choices for
changing the feed impedance are:

(1) Adjust the director by varying the length,
size (diameter) and/or spacing;

(2)  Used a fo lded or  mul t ip le  e lement  d ipo le
antenna;

(3) Adjust the reflector by varying the length,
size (d iameter) and/or spaci ng.

Virtual ly any modif ication to the yagi array wil l
bring about a decrease in the (gain) directivity. In
other words, to attain a match to the feedline,
some of the desirable directivity (gain) must be
sacrif  iced.

What is i t  about the yagi which makes it  a
frequency-selective antenna? The directors, i t
turns out, are relatively broadband in nature (see

\
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diagram 'B'). The driven element is a relatively
"h i -Q" c i rcu i t  however ,  and unless modi f ied,  i t
wants to work on one frequency best. When
there is a mismatch between the "fed element"
and the feedl ine,  the mis-match in  impedance
between the two creates loss (see diagram'C). l t
might  be wor thwhi le  to  ask at  th is  po int  why the
feed system is inadequate.

% OF OPERATING FREQUENCY

.6  . '  . t  .e  l .  L l  r ,2

DIAGRA'II B

to picture the yagi or
" in terd ig i ta l  bandpass
space.

DIAGRA'II D

One way around this problem is to modify the
feed system of the yagi or end fire array (see
diagrams 'E', 'E-1' and 'E-2') four separate ways,
as fol lows:

(1) Modify the distance to the directors (direc-
tor loading affects fed element resistance
or impedance);
Modify the feed resistance (impedance) of
the fed port ion of the antenna, by com-
bin ing in  ser ies-para l le l  separate fed
elements;
Modify the directivity of the feed system
(by combining fed or active elements some
of the circular propert ies of a single fed
element are warped into a more l inear for-
mat);
Modify the bandwidth of the fed-element
segment by broad banding the feed system
with ser ies-para l le l  connected sect ions
operating on sl ightly different frequencies
(diagram'E.1').

CO'IIBINING DRIVEN EIE'VIENIS
OF DIFFERENT RESONANT

end fire array as
f  i l ter "  suspended
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Diagram 'D' i l lustrates that a straight dipole
(fed element) radiates l ike a doughnut, around its
length, equally well  (or poorly) in al l  directions.
The director(s) and reflector(s) however are in a
single plane, and they therefore cannot capture
and re-radiate energy in more than.in that single
plane.  That  contr ibutes to  the lack of  a
broadbanded nature between the feed element
(dipole) and the balance of the antenna array. The
fed element in effect becomes a form of parasit ic
"bandpass f i l ter" hangingj in space and "tuned"
by the elements around it  to a "hi-Q" condit ion. l t
might be useful, i f  you are into bandpass f i l ters,

DIAGRAM E

With this approach to fed elements on an end-
f ire (yagi) array we have re-structured our
bandwidth of the antenna with optimum (gain)
directivity plus we have arrived at a 75 ohm
(balanced) feed system without transformers.

In fairness, there is another solution to the

n
o

(o

\ '

/

\ \

I \

It \

{/

\

I
V
/

FREQUENCIES

27



MJ,,o,o,,**
. . t o t . r  2 7 .  l c 7 6

r n n 1 . n ^  . 6 r 0 7

l !  y o u  k . o v t  . c t t v .  l n  t \ e . r b I .  r . d u . t r y

l o r  F . n y  y . ' r ' .  P r r c h l t e d  r n Y

! u c \  r . t 1 s f ' c r l o n  d  r . t ! . n  n n  h Y

I  t  h ' !  r . i u c . d  ! h .  t r n .  r n  r l n d l n r  r r d r ' t l o n

p r o b l . i .  b y  9 o t . n n  r c d u c . d  ! r r  r \ .  u n c c t . i r n r r . r  u . u . I l t

. r . o c l r t . d  ! 1 t h  t h r r  t y p .  o r  p ! . b l . i ,  t t t n r  r .  r n . x P . . t r v .

p o r r i b l .  F f  ( s l D . 0 a )  y o t r r  ! o d . l  s T - l  s l r n r l  T r r . t t l r t . r  s : r  r 4 l

h . r  h , d .  t t  p o ! . i b I .  t o  r d . n t l r y  t  b r d

I n . d d l t r o n  t o  i d . n t ! r y t n t  n d r . r r o n  p r o h l c n r ,  r t  h ! .

1 o c . t . d  t r o  l n r . r E ! r t . n t  e . t . r  t r o b I . i .  t h r t  h r .  D r . r ! . d  u .

f o r  n o n ! h . ,  1 . . ,  r . t 1 R u .  c t r . k r  r n  c . b l . . !  d r r P  l . o t ,

E n c l o . . d  t 1 . . . .  r ( n d  n y  p u r c h . . .  o . d . t  f a !  t , o . d d 1 . t o n r r

t h o u l d  b . , l t h o u t  r h r '

. . , . . . . . r r  " "v | . ,
'-*':"*{.k-{-.

cucnl|l| usEns
$ay ll for u$. r !
". . .never have I purchased any item that has given me
so much satisfaction and so fast a return on my
investment. . .time (in) finding radiation problems has
been reduced,by 90Vo.. .it has located two intermittent
water problems that have plagued us for months
(fatigue cracks in cable). . .enclosed find my purchase
order for two additional units. . .at this price no system
shouldbe without this valuable tool. . ."

IHE CUCKOO-Al lhough borely one-hol f  yeor o ld,
th is "new bird"  is  revolut ioniz ing lhe woy CATV
syslems polro l  for  rodio l ion leokoge. Instol l lhe Cuckoo
ol  the heodend ond potro l  wi lh o s imple FM por loble or
cor rodio.  l t 's  s imple.  .  .occurote ond i t  con be used
wi lh v i r tuol ly  no sefup l ime by onyone who con lurn
on on FM rodio ond l is ten.

THE CUCKOO-o "tome bird" wilh o skinny oppetite. Only

M'o
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$295.00 (complete), ond two week delivery. From the CATV
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.High re l iab i l i tyand per formance l ine extenders

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

.Test  equipment  inc lud ing 8-32 channel  s ignal  source

.USA Users Note: Broadband Engineering (Jupiter, Florida)provides complete USA service
and spare par ts  fora l lTr ip le  Crown CATV equipment

Write or call: 42 Racine Road, Rexdale, Ontario MgW 223
Telephone (416) 743-1481

VHF/UHF SIGNAL PROCESSOR-High performance, modest pr ice modelTSP
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EFFECTTVE GArN IOVER STNGLE DTPOTEI
OF FOUR DRIVEN ETEIITENTS

matching sections and balanced to unbalanced
transformers, you can el iminate any external
f e r r i t e  o r  o t h e r  m a t c h i n g  a n d  c o m b i n i n g
equipment .  l t  is  s t i l l  a  f  requency se lect ive
matching system, but i t  is lower in cost than
most other techniques, and the rel iabi l i ty is as
good as the re l iab i l i ty  o f  the cable matching
sections themselves and your own construction
practices. The 180 degree phase shift  matching
sect ion is  a  very ef f  ic ient  system for  combin ing
on a s ing le channel ;  the loss of  the matching
sect ion is  the loss of  the cable and f i t t ings only .
The antenna-combiner system (diagrams 'G'and
'G.2') starts to become frequency selective
beyond the fourstack array point however, even
w i th in  a  s ing le  ( l ow  band)channe l .

tHts TYP: Ot AttaY (DlPOr,:3 ONLY 3HOWNI
HA3  
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FRONT DIRICTOR

2% SHORIER

<- DtALL DIftCTOT
tltt tNtS
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D l -

F::D POINT-\I

DIAGRATA E.2

same problem and that is to employ broadside or
co l inear  e lements as shown in  d iagram 'F ' .  The
primary problem with a col inear array is i ts size
and the losses in the matching sections; and the
matching sect ions wi l l  be f requency se lect ive.
But the broadside or col inear type of array is
informative none the less because it  i l lustrates
how mult iple yagi or end f ire arrays, constructed
so as to form a mult iple antenna aftay, can be
combined so that the gain of the entire array is
the gain of the sum of the various component
antennas.  One approach to  combin ing antennas,
not often practiced in CATV headends, is to
throw away the combiners typical ly uti l ized to
combine arrays and to substitute matching
sections of coaxial cable (diagrams 'G'and 'G.1').
I t  works out  (d iagram. 'G' )  that  i f  you ut i l ize
commonly available 50 and 75 ohm cable, as
shown in diagrams 'G' and 'G.1' to create

BRoADSTDE (COUNEAR) ARRAY

2 roop coxrrols-a.A a Loc,
tRoNl lo Sacx RAflo oN
LOW FTIQU:NCY END OF
ANIENNA PASSBAND
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EROADBAND HAS A COMPLETE STOCK
OF HIGH RELIABILITY IOO% TESTED
REPI.ACEM ENT COM PONENTS.

* TRATISISTORS * CAPACITORS
* DIODES * THERMISTORS
* HYBRIDS * "MOD-IflTS"'

WRITE OR CALL FOR COMPLETE CATATOG

-ROADBAIID

G*rt t t tc,r t tc.
535 E. Indiantown Road
Jupiter, Florida 33458

(30s) 747-5000
Toll trcc: (800) 327-6690
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FEED SECTION OF SWAN 'LOGI'. Top elemenl ls reflector,
nexl lour are drlven elements, followed by close.spaced
dlreclor and lhen equally spaced dlreclors (towards bollom).
Downllne lapes along boom.

COAXIAL LINE SECTION
ANTENNA COMBINING

ANIENXA I ANIINNA 2

X"=rwO EQUAT LINGIHS OF
tt^ CABLE (1.1. RG C. tl)

'O  OHM CABLE ATATCHING
SFCTION-I/ ' WAVE LONG AT
OPIRATING CHANNEI

trr^-*".,*,
DIAGRAM G

F

C)

30

' 'Q BATANCED TO
rlQ uxrluNcED sEcfloN

' 'OBAlANCED
ANTINNA

3Ht:tD3 TOOEIHEt

t/a wav:L:NotH
Srcr|oN --+
rttL
cltL:

DIAORAMG.I

"t"
3/a wAvEtENOIH
srcfloN rsta
CAILE

tto uNaalaNctD
DOWNLINE

COTIBINING TWO 7'Q BATANCED
ARRAYS WrrH [G-l /O-21 COAXIAt

UNE SECilONS

USEFUL DIMENSIONS FOR OIAGRAMS'G' AND'G.1'
The lollowlng cable.dlmenelons wlll be uselul In conslrucllng 1/4 and 3r4 wayelenglh sectlons ol cable per

dlagrams 'G'and 'G.1'.

Channel

2
3
4
5
6

FM
7
8
I

10
1 1
1 2't3

Frequency

54- 60 MHz
60- 66 MHz
66- 72 MHz
76- 82 MHz
82- 88 MHz
88-108 MHz

174-180 MHz
180-186 MHz
186-192 MHz
192-198 MHz
198-204 MHz
204-210MHz
210-216 MHz

114 wave In
75 ohm RG.6

42"
37.9"
34.7"
30.1"
28.1"

13.5"
13 .1 "
12.7"
12.3"'t2.2"
11 .9 "
11.2"

Sl4wave In
75 ohm RG.6

125.75"
113.9 "
104.0 "
90.4 "
84.5 "

40.5 "
39.3 "
38.1 "
36.9 "
36.7 "
35.7 "
33.6 "

114 wave In
50 ohm RG.8 (foam)

37.2"
33.6"
31.2"
26.9"
25.0"
21.0"
12.0"
11 .5 "
11 .0 "
10.5"
10.0"
9.5"
9.0"
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phase over the ful l  array) the gain to be achieved
with two stacks of antennas uti l izing the coaxial
combin ing and matching techniques oui l ined
here is on the order of 2.8 dB over a single stack
array. A four stack array wil l  net approximately
5.5 dB gain over a single afiay, under the same
incoming wave front condit ions. When there are
uneven wave fronts arriving at the mult iple-
antenna array, the net gain of addit ional stacks
wil l  often be much greater than the numbers
given if  you were to dis-connect an antenna that
happened to be up high on signal level at that
instant, and then compared it  to an antenna that
was by chance low in level at that point. This is
the stuff that diversity antenna arrays are made of.

The two stack and the four stack array has
more useful functions than gain alone of course.
lf  you happen to have a co-channel or adjacent
channel signal source problem, careful selection
of the horizontal stacking distance (see diagram'H' and CATJ for June 1974, page 7) can create
very effective 20-40 dB "nulls" in the array
pattern(s) towards the non-desired station or
channels. The angular degrees between the two
incoming signals determines the percentage of
wavelength the antennas must be separated
(again, see CATJ for June 1974, page 7) and this
translates to real world stacking distances as a
function of the operating f requency (see diagram' l 'and tab le ' l ' ) .
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Some Figures
lf your incoming wave front is uniformly

distr ibuted (i .e. i t  is arriving at the front of a
mult iple-antenna array at the same level and
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USEFUL DIMENSIONS FOR DIAGRAM' I '
Dlagram , l 'shows one method ol "staggor.stacklng" ldentical antennas to reduce co-channel pick-up from the rear

of theintenna system. By placlng one oJ the two ldentlcal antennas (top in this case) physlcal ly 1/4th wavelengih in

tront of the second antenna you Create a 90 degree phase lmbalance between tho two for forward and rear dlrection
slgnals ( i .e. the two antennas do not intercept the wavefront at the same point " in t ime" and there is phase

im6alanie). By maklng the stacklng/phasing l ines further imbalanced the recelved signal must lravel an extra 1/2
wavelengtir to the coriblnlng polnt f6r rear i lgnals than l t  does for forward slgnals. Thls creates_180 degree phase

lmbalanie lor rear.of.array slgnals, but 0 degree phase lmbalance for forward of array slgnals. The result is phase

cancellat lon of rear.of.array Jlgnals. Dlmenslons here are for 1/4 and 3/4 wavelengths In free space (the antenna
leading dimension and the vert ical stacking dimension respectively) and for the cable lenglhs (A) and (B) In diagram
r l ' .

Ghannel 3/4 Wavelenglh 1/4 Wavelength Llne A
In space Length( ')
51"  AnY length
46.5" Any length
42.5" AnY length
37.0"  AnY length
34.5"  Any  length
16.65"  AnY length
1 6 . 1 "  A n Y  l e n g t h
15.5"  AnY length
15.1"  AnY length
14.65"  AnY length
14.25" AnY length
13.85"  AnY length

2
3
4
5
b

7
d

I
1 0
1 1
1 2
1 3

In space
1 53"
139.5"'t27.5"
1 1 1 "
103"
49.85"
48.75"
46.5"
45.35"
43.85"
42.5"
41.65"

Line B
Length(')
+ 42"
+ 38.25"
+ 34.75"
+ 30.25"
+ 28.0"
+  13 .65"
+  1 3 . 1 "
+ 12.75"
+  12 .35"
+  1 '1 .85"
+  1 1 . 6 5 "
+  1 '1 .25"

. .  Coaxlal comblnlng lengths are f or f  oam type the two cables so lheyare of a length ihal (B) ls the r lght

comblnlng cables. Bolh (A) ana (S) cables are of such a hand column length longer than (A)'  The r lghl hand

length thit  the (B) cable ls 1/4th wavelength ( ln cable) column ls _ 1/4ih wavelength In foam cable lor lhe
lonler than lhe companlon (A) cable. In olher words, cut operatlng channel.

Surface Wave Antenna
When the yagi  antenna f  i rs t  became popular  in

te lev is ion recept ion in  the ear ly  1950's ,  there was
a ser ies of  s ize expansions f  rom the f  i rs t
e lementary 3 e lement  vers ions to  some that
eventual ly  boasted 12-14 e lements in  l ine on the
boom. But  pract ica l  exper ience in  the f  ie ld
showed that  as the number of  e lements was
increased,  around a s ingular  or  even dual  d ipo le
feed system, the bandwidth of  the antenna
became worse and worse. Most people believed
th i s  band  w id th  l im i ta t i on  was  the  d i rec t
func t i on  o f  t he  d i rec to rs  be ing  bandw id th
l imi t ing.  That  is  not  necessar i ly  the case at  a l l ;
the directors play a part, to be sure. But i t  was
the i r  impac t  upon  the  feed  sys tem wh ich
resul ted in  the antenna los ing bandwidth rather
than d i rectors hav ing a bandwidth problem
themselves.  The problem 'n ipped long yagis '  in
the bud however and soon attention was diverted
to other  antenna forms and the yagi  fe l l  in to
apparent dis-favor because of i ts 'bandwidth
problem' .

The approach we have uti l ized since the
development in 1953 of the "Swan Feed" system
has just about answered that problem for most
conventional CATV uses of yagi antennas. The
solution, we offer, is to modify the feed system
as shown in  d iagram 'E '  so that  i t  " th inks"  i t  is  a
broad banded feed system. Then the directors
can be placed in front of the feed system without
concern for what happens to the bandwidth; for
at feast +l-12.5o/o of the operating frequency.
This results in an antenna system that can have
directors added for as long in front of the feed

(J
i

SWAN LONG.LONG 'LOGI' supports
dlagrams L and M al end of roport).32

on twln poles (see



system as the designer can measure improved
(gain) directivity or performance. The point of
d imin ished returns,  we of fer ,  is  far  beyond the 12
or  14 e lement  antenna point .  See d iagram J.

22 ELE'IAENT SURFACE WAVE ANIENNA

In case it  has escaped you to this point, the
only  way an antenna "bui lds gain"  is  through
increasing the directivity of the ful l  array. And
di rect iv i ty  comes by e l iminat ing or  reducing s ide
and rear lobe responses and forcing the antenna
to "see" only signals that are coming from wave
fronts that enter the array from the forward
direction (or over and along the directors which
act as "guides" for the incoming wavefront). As
the length of the array increases (i .e. directors
are added)we have two things happening:

(1) The directivity or sharpness of the forward
pattern improves (by becoming more and
more narrow);

(2) And the gain of the afiay, correspondingly,
increases.

This is shown in diagram'K'.
In diagram 'K' we see that an antenna that is

8.5 half-wavelengths long (or the same as our
basic 22 element array shown in diagram 'J') has
a forward gain of 19.5 dB with a half power
beamwidth of approximately 8 degrees. The ful l
aftay, 47.5 teet long (diagrams 'J'  plus 'J.1') is
nearly 17 wavelenths long, and it  has a gain
accord ing to  d iagram 'K '  o f  21.5 dB and_ a hal f
power beamwidth of approximately 6 degrees.
The important thing to remember here is that we
are looking at gain and half power beamwidths
over al l  of high band or channels 7-13. We can do
this because of the design of the feed system.
Two such arrays wil l  produce respectively 19.5
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There is ,  o f  course,  a  point  o f  d imin ish ing
returns. For a high band array you begin to
approach  tha t  po in t  w i th  an  a r ray  o f
approximately 47.5 feet in length (see diagram ,J.
1' for addit ion of 19 more directors on the"basic" array of 22 elements as shown in
d iagram 'J ' ) .  The point  o f  d imin ish ing returns is
gradually reached as ohmic losses begin to add
more rapidly than the addit ional (gain) directivity
is  added.

(NOTE: The dimensions_given in diagrams ,J'
and 'J-1'are suitable for the self.conslruction of
an identicalarray to that shown here. Diagram ,J.
2'shows how the boom material is spliced to add
the front 19 directors to the rear 22 elements.
Diagram'J.3' i l lustrates how the driven elements
are insulated from the boom [top] and .,cross
fed" [bottom]).
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plus 2.8 dB or 22.3 dB of fonrard gain (for the 22
element  vers ion)  or  21.5 p lus 2.8 dB or  24.3 dB o l
gain for  two of  the 41 e lement  vers ions.  Stack ing
four of the 41 element arrays wil l  produce 21.5
plus 5.5 dB or  27 dB of  forward gain.  This  is  r ight
up there in the rhombic antenna class (see CATJ
for October 1976)l

Just  to  set  everyth ing in  perspect ive,  th is  is
the type of gain you would achieve if  you stacked
or phased say 200 dipole arrays. The problems
associated with matching and phasing that many
dipole arrays would of corrrse be extra-ordinary.
But of even greater importance, when you are
working in a deep f r inge area, the area where you
f ind s ignal  is  o f ten no more than 30 feet  h igh by
30 feet  wide.  S ince gain-addi t ion only  comes
when a l l  o f  the fed e lements of  a  mul t ip le
stack array are receiving relatively coherent ( i .e.
in  phase)  incoming wavefront  s ignal ,  i t  fo l lows
that  to  "bui ld"  large s ignal  vo l tages in  areas
where signals are low, and spotty, you have to
"squeeze" as much gain into the "hot area"
(such as 30 feet by 30 feet)as possible. Antennas
fa l l ing outs ide the area where there is  consis tent
s igna l  c i r cums tances  ac tua l l y  deg rade  the
performance of the f ul l  array.

Instal l ing The Big One
Start off with a test antenna of known (gain)

directivity. Make measurements over the ful l
area to determine (1) the width, (2) depth and
most  impor tant  the most  product ive heights
(above ground) for the incoming wavef ront.
Repeat the tests when there are several dif ferent
types of weather along the path from the
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transmitter to your selected receiving site. Put
stakes in the ground so you can return to the
s a m e  e x a c t  s p o t s  a n d  h e i g h t s  f o r  l a t e r
ver i f icat ions of  the s ignal  levels .  Repeat  the
tests at several dif ferent t imes of day.

The key is to put the antenna (whatever
antenna)where the s ignal  is !

(For the record, Swan says that with two of the
long arrays stacked he can see an increase in
background noise when the sun is  d i rect ly  in
front of the array. That translates in a 4.5 MHz
bandwidth to  a fa i r ly  decent  antenna gain f igure
and an unusual ly  low background noise level
from manmade and terrestr ial sources.)

l f  the signal wavefront tends to move around
abit, two (or more) antennas can be stacked in
such a way that after your antenna site tests
have narrowed down the area in which the signal
moves around, you can place an antenna in both
(or each) of the "hot spots" to al low the antennas
to "track" (as in diversity) the wandering signal
(diagram'L').

SURFACE WAVE GAIN
WITH SWAN FEED

TENGTH !N I /2  WAVES

support 
DIAGRAM K

The best  (and perhaps least  expensive)
support system for these long arrays wil l  be a set
of two or three metal telescopic poles. Swan
ut i l izes a system s imi lar  to  that  shown in
diagram 'M' on most of his Arizona and New
Mex ico  i ns ta l l a t i ons .  Because  o f  t he  h igh
forward directivity of the anay it  must be
anchored so as to not move around from side to
side (wind blowing the array wil l  create a form of
buf fe t ing that  wi l l  t rans late to  s ignal  fad ing as
the array moves left and right of dead-on the
incoming wavefront). The array needs to be
grounded and Swan says that by instal l ing 3 foot
metal l ightning rods at the top of the masts and
running grounding wi res down the masts to
driven ground rods he has never had a l ightning

problem; nor has he ever lost a pre-amplif  ier.
The array has a "match" of from 18 to 28 dB

typica l ly  and the gain is  +/ -  1  dB of  the to ta l  over
the fu l l  f requency range f rom channel  7  through
13.  Wi th in  any s ing le channel ,  sweep tests
ind icate the match is  wi th in  + l -  114 dB and gain
var ia t ion is  v i r tua l ly  not  measureable.
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OLIVER SWAN RTPOITS "I  HAVI NIVIR I .OSI A PPE.AMP IO LIGHINING

USING THIS M:THOD Oi ANIf NNA MOUNIING'"

FINDING OLIVER SWAN
Readers in terested in  pursuing the e lect ronic

packages or antennas discussed in CATJ this month wil l
be able to locate Oliver Swan as follows:

Mr. Ollver W. Swan
Swan Anlenna Company
P.O. Box 5378
Blsboe, Arlzona 85603
602.432-5526

DIAGRAM M
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A'NO-NAME' AMPLIFIER
LINE INWIDEUSE
INAPPALACHIA

The Truth. . .
The current edit ion of "TV Factbook" l ists

approximately 150 CATV systems in the State of
West Virginia; serving, 'Factbook" says, around
375 "communi t ies.  "Factbook"  is  the b ib le  of  the
industry as far as who is where and their
in format ion is  essent ia l ly  the same in format ion
one f inds in  the FCC's own f  i les.

Yet for al l  of this "accuracy" there are gross
inaccuracies in the "TV Factbook" l ist ing in
many states,  and West  Vi rg in ia  is  an excel lent
excep t i on .  More  than  a  yea r  ago  CATA
(Communi ty  Antenna Telev is ion Associat ion)
was given a l ist of "CATV systems" in several
s tates ( inc lud ing West  Vi rg in ia)  by a reg ional
distr ibutor who serves a several state area. That
l ist included more than 300 systems in West
Virginia, serving approximately 475 different
geographic areas or communit ies. Even the Rand
McNally Deluxe Road Atlas suggests there are
probably more than 150 CATV systems in West
Vi rg in ia .  .  . i t  shows 476 separate "communi t ies"
with "names" in the state.

At a fal l  meeting sponsored by CATA in
southwestern West Virginia, some 60 operators
t u r n e d  o u t .  V i r t u a l l y  a l l  w e r e  s o - c a l l e d
"phantom" systems. . .systems which the FCC
does not know about, systems which the current
edit ion of "TV Factbook" does not l ist.

Now in  the h i l ls  o f  West  Vi rg in ia ,  or  Kentucky,
or Tennessee or Pennsylvania (etc.) i t  is pretty
easy to hide a "phantom" CATV system. Most
such systems operate in a "hollow" or two, and
given the state of the roads and the effort i t  takes
to search out every hollow and valley in the area,
i t  is  no wonder  that  hundreds i f  not  thousands of
such systems operate, quietly, without much
ou ts ide  know ledge .  Bu t  t he re  a re  s im i l a r
systems in virtual ly every state, including we are
f ind ing r ight  here in  Oklahoma or  ne ighbor ing
Kansas.  One would suspect  that  such smal l ,
phantom systems are by-in-large serving perhaps
50 or 100 customers; and for the most part that is
true. But i t  is not total ly true. The FCC, because
of a sloppy error on the part of the system
operator, uncovered a previously unknown 2,200
subscriber system in eastern Tennessee this
past fal l .  And at least one of the operators
attending the CATA meeting in West Virginia had
more than 2,000 subscribers on his "phantom"

system. Of ten one operator  or  "operat ing
company" wil l  have well over a 1,000 subscribers
on two or more systems, operating from hollows
spread over one or more counties in an area.

The plain truth is that there are systems
operating, perhaps as many as 1,500, which
neither the FCC or "TV Factbook" is aware of.
But what about the equipment suppliers? Are
they not aware, because of equipment orders,
that these systems exist?

That was our theory for quite some time. One
would suspect that a Times Wire Company, for
example,  would at  least  be "suspic ious"  when a
guy in  the h i l ls  o f  West  Vi rg in ia  orders 20 mi les
of 412 cable. Seemingly good business practice
would dictate that the buyer goes on a master
"mai l ing l is t " .  And because of  the way "mai l ing
l is ts"  on occasion get  moved around wi th in  the
industry ,  sooner  or  la ter  somebody would
"discover" the guy had a 20 mile cable system
going. Our theory evaporated however when we
began to d ig  in to the way some s izeable"e lect ronic  d is t r ibutors"  take care of  the i r
customers in areas such as West Virginia. The
distr ibutor does the buying, and then whom he
sel ls  to  is  unknown to the or ig ina l  equipment
manufacturer .  l f  the d is t r ibutor  c losely  guards
"h is"  mai l ing l is t ,  the chance that  the phantom
system(s) might be discovered is considerably
d im in i shed ."But" we reasoned "everyone has a problem
from t ime to t ime wi th  e lect ronic  equipment ,  and
sooner or later somebody who wants to remain
quiet  is  go ing to  have to  come out  o f  h is  shel l  to
get assistance for a sick amplif  ier or for warranty
repair". Well,  we were wrong again. We hadn't
reckoned wi th  " reg ional  manufacturers"  o f
CATV gear.

As noted previously in this issue of CATJ,
there are probably a handful of "Oliver W.
Swans"  out  there bui ld ing gear  pr imar i ly  for
themselves, and perhaps for a few others around
them. l f  you are l ike Oliver Swan, and only
purchase cable, i f  you deal through a distr ibutor
who doesn' t  re-c i rcu late h is  l is ts  h i ther  and yon,
you can keep your identity pretty well hidden. lt
fol lows that i f  there is a guy or two out there l ike
Swan who " l ikes bui ld ing gear" ,  qu iet ly ,  for
operators in his area, there might even be a few34



outf i ts that have received no national attention
(because they want to keep themselves hidden
as suppl iers)who "serv ice"  the phantom market
wi th  equipment .

It  turns out that there are several l ike this; and
one of  the b iggest  o f  these "quiet ,  a lmost
c l a n d e s t i n e "  m a n u f a c t u r e r s  o f  e q u i p m e n t
operates out  o f  West  Vi rg in ia  where in  the past
15 years or  so he has suppl ied thousands and
thousands (you read that number r ight)of pieces
of  headend gear  and l ine ampl i f iers .  His  market
extends over several states, including systems
from Tennessee to southern New York State. His
gear, or a few pieces of i t ,  is the subject of our
report.
Hil l  Country Amplif  iers

The "manufacturer"  o f  the equipment  shown
here prefers to  remain "h idden" .  We won' t
v io la te that  des i re.  The gear  is  heavi ly  u t i l ized
throughout several states, and may in fact
account for as much as 30% ol al l  of the CATV
gear in  the "home state"  of  West  Vi rg in ia ,
current ly  in  use.

The f irst gear he turned out, years ago, was
tube type gear  not  un l ike other  tube type gear
then on the market. When solid staie came
along,  and became readi ly  avai lab le,  he changed
his  l ine to  be compet i t ive;  f i rs t  the sp l i t  band
ampl i f iers  and then wi th  "a l l  band"  ampl i f iers .

Most  of  what  he bui lds is  bought  and so ld on
the open market in the $100 to $200 price range.
This  is  f rom 1/3rd lo  112 the pr ice of  o ther"similar" gear that comes out of major CATV'factories'.  The price plays a decided factor in
the reason i t  se l ls  so widely  and so wel l .  Rura l
system bui lders (and we are ta lk ing pr imar i ly
about remote or rural area systems) have an
easier  t ime ident i fy ing wi th  main l ine ampl i f iers
that are priced in the $150 range than they do
with gear in the $300 range.

Another  reason i t  se l ls  wel l ,  and i ts  users
bel ieve in  i t  so s t rongly ,  is  the way the bui lder
stands behind the gear. Most operators we
talked to told us "l  can send back a unit for
repair, and he fixes it and returns it to me, often
in a few days t ime and usually with no repair
charges". This may be the nearest thing to an
unlimited warranty that the industry has today.

A third reason small system operators buy this
equipment  is  terms.  Numerous smal l  operators
told us "He wil l  let me have the gear on t ime

payment and when I need more amplif iers al l  I
have to do is to call up and order them. There is
never any hassle over paying for them. . .he
knows lwi l l jus t  as soon as my new'TV l ine 'gets
some customers on it .  .  .".  The fr iendly 'country
store 'a t t i tude of  the whole t ransact ion seems to
keep the users coming back for more gear.

One th ing was most  ev ident  as we d iscussed
th i s  pa r t i cu la r  supp l i e r  w i th  use rs  o f  t he
equ ipmen t .  The  ope ra to rs  be l i eve  i n  t he
equipment ,  they are ext remely h igh in  the i r
pra ise of  the fe l low who is  responsib le for
turn ing out  the gear ,  and most  fee l  that  wi thout
the gear  and the fe l low behind the gear  they
would not be in the'TV l ine'business today. The
same operators are either total ly ignorant ( in the
sense of  un informed) of  the ex is tence of  o ther
gear ,  or  very suspic ious of  purchasing other
g e a r .  T h e y  l i k e  t h e  f  r i e n d  l y ,  o n e - o n - o n e
re lat ionship wi th  the guy who designs and bui lds
and services the gear they use; and f ind i t
d i f f icu l t  to  re la te to  a nat ional  suppl ier  wi th
whom they deal  through a vo ice on the te lephone
or a traveling f ield rep. "We are small system
people and we prefer to dealwith a small system
supplier" said one operator.

" l  know this is not the best gear on the
market" remarked another system operator who
had been exposed to other equipment "but I
know I can count on this guy to help me when I
need it .  That's why I bui l t  my plant using his
gear.tt

The fact of the matter is that the gear may not
be very good, in some respects. For our own
instruction we borrowed from a system using
th is  gear  three uni ts ;  one each headend "s t r ip"
ampl i f  ier ,  a  sp l i t -band 117 VAC powered main l ine
amp l i f i e r  and  a  s t rand  moun t ing  "a l l band"
amplif ier. They are shown here. The headend"st r ip"  amp had more in-channel  response
problems than we could shake a s t ick  at .  We
were sore ly  tempted to  jump ins ide the uni t  and
per form major  surgery,  or  a t  least  major
tweeking, but that was not our agreement with
the fel low we borrowed it  from, so we left i t
alone. The response pattern of the str ip amp (on
channel  12)  was such that  i t  had a 10.5 dB gain
variat ion within the 4.5 MHz passband of the
channel  12 spectrum; hard ly  adquate to  meet
FCC specs. " l t  seemed to be working OK when I
took it  out of service" was the comment of the
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HEAD END STRIP AMPLIFIER Is primarlly a gain block (around 60 dB)with gain control, standby carrier but no AGC. 35
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SELENIUM RECTIFIERS were major 'surprise'. In an era of
slllcon dlode rectlflers, selenlum devices have all but
dlsappeared ln the rest of lhe world. Their failure rate is
better lhat tube type rectlfiers but cannot approach rellability
ol slllcon dlodes; they are prlmarily low voltage devlces (up to
130 volls RMS) and for currenls under 1 amp.

PLENTY OF POINT TO POINT construcllon In Hll l Country
ampllllers, careful cholce of new parls and adequale heat
slnklng of solld state devlces.

HILL COUNTRY STRIP AMPLIFIER frankly would have a
diflicult time meeting FCC specs (it might even have a hard
time meeting viewer acceptance). Channel 12 strip had bad 10
dB peak to valley response variations within 205.25 to 211.75
MHz region. Worsl drip in response occurs between 209 and
210 MHz region or right in color sub carrier region of channel.

fel low who loaned it  to us. 'OK' was probably a
relative term; the operator did not have the

capabil i ty of sweeping gear so he had no real
way of knowing what the response might look
l ike. We measured the gain at between 59 and 60
dB and noted that the unit got into inter-mod
problems when the output  ran up h igher  than
+ 55 dBmV output .

Not  hav ing sweep capabi l i t ies is  no cr ime of
course. . but i t  is part of the problem with any
gear that is not run through a series of f inal
check out tests. We decided that many of the
"Hi l l  Country  Ampl i f ier "  un i ts  are probably
prov id ing someth ing less than FOO-compl i '
ance service and specif ications, and operators
may wel l  be exper ienc ing problems which a
sweep test  would p in down in  a b ig  hurry .
However, a system that rel ies on $150 mainl ine
ampl i f  iers  is  probably  not  about  to  jump out  and
spend $500 for a sweep generator and another
several hundred dollars for a display system. So
i t  becomes a v ic ious c i rc le .

The construct ion of  a l l  o f  the 'H i l l  Country
Amplif ier 'equipment was, frankly, very good. We
were impressed with the quali ty of the parts (we
couldn't f ind any use of non-standard parts and
the parts uti l ized seemed to be straight out of
any commonly available major-brands parts
catalogue; the builder does not skimp on parts)
and we were impressed with the quality of the
construcl ion. There was nothing backwards
about the point to point layouts, careful use of
heat  s inks at td  genera l  craf tsmanship.  The
builder knows what he is doing, and he does it
well .

HILL COUNTRY SPLIT BAND amplif ier with both low and
high band segments adjusted lor maximum li lt within each
band. High band has 11 dB more gain than low band in this
state ot adjustment and ti l t wilhin high band is approximately
4 dB.

The model  A213 "sp l i t  band"  ampl i f ier  had
separate gain and t i l t  controls for both low and
high band. We found the low band gain control
amounted to about 1 dB of change, and then only
in the last 10% (counter clockwise) of the pot.
This may have been a peculiari ty of the unit we
inspected.  High band gain was about  11 dB
higher than low band, result ing in a32143 dB gain
configuration. The low band t i l t  was good for
around 6 dB of range (i .e. the low end of low band36



HILL COUNTRY SPLIT  BAND ampl i f ie r  a t  ou tpu t  tes t  po in t .
We f ound the isolat ion was 22 dB at 100 MHz and 24 dB al2O0
MHz. "Bubbles" are evidenl in test point response and do noi
track with a direct look at output of ampli f  ier.
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HILL COUNTRY SPLIT BAND AMP undergo ing  sweep les i .
Low band response ( left  on screen) and high band response
righl.

H ILL  COUNTRY SPLIT BAND ampl i l ie r  look ing  a t  ou tpu t  por t
d i rec l l y .  Input  was  *10  dBmV f la t .  D isp lay  is  o f  low band
segment  and h igh  band segment  w i th  10  MHz markers ;  bo th
ol the respective "t i l t"  controls adlusted for f laless possible
response.
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HILL COUNTRY SPLIT  BAND ampl i f ie r  w i th
and low band t i l l  adjusted for maximum
segment adjusted f or least t i l t .

f  10  dBmV f la t
t i l t ,  h igh  band
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SPLIT BAND AMPLIFIER has separale gain and t i l l  controls for low and high band, input and output test points. 37
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AGAIN NO LACK OF QUALITY to design approach; adequate
heat slnks on output translstors in spllt-band amplif ier.

ra ised 6 dB wi th  the t i l t  ad justed for  min imum in-
band t i l t )  whi le  the h igh band t i l t  contro l
corrected to  about  4 dB ( i .e .  the low end of  h igh
band came up 4 dB to meet the level of the top
end of  h igh band) .

The test points, which are marked as 20 dB
down ports, were off by a fair ly wide margin. At
100 MHz we measured the output  test  po int  as
being down 22 dB while the same port at 200
MHz was down 24 dB.  Again,  i t  is  no cr ime to be
of f  wi th  your  test  por t  iso lat ion va lues but  4  dB at
200 MHz is  a b i t  much for  somebody t ry ing to  run
a good p lant .  Wi th as much gain as th is  sp l i t
band ampl i f ier  has,  be ing of f  a  couple of  dB in
the output  test  por t  might  make a considerable
di f ference to  someone at tempt ing to  mainta in

parity between the "rated output specif ication"
(before cross mod)and what a signal level meter
ind icates.

T h e  " a l l b a n d "  s o l i d  s t a t e  u n i t  h a d  a n
interest ing set  o f  t i l t  responses when coupled
wi th the gain measured.  Gain at  50 MHz was 11
dB,  gain at  100 MHz was 16 dB,  ga in at  175 MHz
was 20.5 dB and gain at 214 MHz was 26 dB;
when the uni t  was adjusted for  maximum t i l t .
The input test port was down 23 dB at 100 MHz
and 26 dB at 200 MHz; again a substantial
difference from the real world. The output test
por t  t racked on the low s ide;  down 16 dB at  100
MHz and 18 dB at  200 MHz.  The combinat ion of
low reading inputs and high reading outputs
could be an operat ional  problem.

Our purpose here is not to cri t icize or cri t ique a
low cost ,  apparent ly  wel l  received ampl i f ier  l ine
t h a t  h a s  f o u n d  w i d e  a c c e p t a n c e  i n  t h e

HILL COUNTRY strand supported malnline amplif ier is
housed in lormed sheet alumlnum housing,

INTERIOR HILL COUNTRY malnl ine ampli f  ier.38 quallly and handlwork cannol be laulted.



WE SAW NO SIGNS OF WATER SEEPAGE in the maintine
amplifler, but at least ong 'criller' managed to get lnslde and
leave behind her 't ime capsule' for more critters (left hand
slde ol coil)!

HILL COUNTRY INPUT TEST PORT shows lack of l inear
response. Far lel t  marker is 50 MHz, progressing in 50 MHz
steps lo 250 MHz (r ight).  Measured test point isolat ion is 21
dB at 250 MHz, 26 dB at 200 MHz and 23 dB at 100 MHz.

HILL COUNTRY HlcH BAND SEGMENT ol  main l ine ampl i t ier
had 5.5 dB of "in.highband.ti l t" between 114 MHz and 2.13
MHz peak of response (markers at 10 MHz intervals; 170 MHz
far lelt).

HILL COUNTRY OUTPUT TEST PORT shows moderate lack
of finearity; isolation al 214 MHz was measured at G) 18 dB."Bubble" just above 200 MHz (marker 3 divisions right of
center on screen) is in test point, not amplif ier response.

HILL COUNTRY MAINLINE AMP undergoing sweep test (high
band portion of response shown with 10 MHz markers).
Sweep source is Wavetek 1801A and display is Wavetek
19018 big screen unil.

HILL COUNTRY FULL TILT with 50 MHz markers (S0 MHz far
left, 250 MHz down slope on far right) indicates amplil ier had
in excess of 12 dB ot t i l t lrom 50 MHz to 213 MHz (peak gain
response); inpul *10 dBmV tlat.

Appalachia reg ion.  You fe l lows us ing th is  gear
know better than anyone else what you can
afford to instal l  and what you can't;  and where
you have to cut corners to make cable service
practical in low (home) density regions. Rather,
our purpose is to suggest that there is a need, we
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UNDERSIDE OF HILL COUNTRY maln l ine ampl i f ier  shows
tesl points, galn and talt controls and fusing plus AC plug
connsctions.

bel ieve,  for  operators us ing equipment  such as
th is  to  "come down out  o f  the h i l ls"  on occasion
to at tend a s tate or  reg ional  meet ing where some
lar  s ighted test  equipment  suppl ier  makes
avai lab le tes l  bench analys is  of  equipment  in
use. The CATA sponsored CCOS-76 session this
past  summer of fered just  such a sess ion in  our'Lab Room' sessions. Operators brought in
equipment  which was checked out  on the 'Lab
Room'  test  equipment .  Such a sess ion has been
suggested for the West Virginia area this spring;
a weekend-two day session where the main
emphasis  would be on equipment  analys is ,
ca l ibrat ion,  and sweep test ing.  We happen to
bel ieve that  such sess ions should be a par t  o f

every s tate and regional  CATV operator 's
meet ing,  and we f  ur ther  be l ieve that  i f  the people
planning these state and regional  meet ings were
to p lan such 'open door '  technica l  analys is
sess ions,  and i f  the sess ions were s taf fed wi th
test  equipment  people who know how to quick ly
analyze the working characterist ics of a piece of
equipment  brought  in  f  rom the f  ie ld ,  such
sessions would prove to  be excel lent  drawing
cards for operators who normally stay away from
state and regional  meet ings.

In the instant case, operators in the West
Vi rg in ia ,  Kentucky,  V i rg in ia  area who would be
in te res ted  i n  a t tend ing  such  a  spec ia l i zed
session are encourage to communicate wi th
CATA Region 3 Director David Fox (P.O. Box F,
Gi lber t ,  West  Vi rg in ia) .  Fox is  current ly  look ing
into hold ing just  such a sess ion dur ing the
month of  May at  a  West  Vi rg in ia  locat ion;  and
CATA and CATJ wi l l  prov ide su i tab le lab or
bench people to perform the no.charge analysis
of  any equipment  brought  in to the meet ing.

In  the meant ime,  even wi thout  sweep test
equipment ,  you can ver i fy  your  own input  and
output  test  por t  accurac ies by s imply  tak ing an
ampl i f ier  to  the bench and us ing a drop s ignal
check the reading wi th  an SLM at  the drop-end
proper  and then through the input  test  por t .  The
output  o f  the ampl i f  ier  can be connected d i rec i ly
to the SLM (not through the test port on the
output)  to  ar r ive at  the output  levels ,  which can in
turn be cross checked with the reading through
the output test port (always terminate the output
por t  when making th is  check) .

I
I
I
I

o

40

CATJ Lab Report

THE TOMCOADS.IOOO
FAMILYOF

NON_DUP SWITCHERS
Freeing Tired Hands

Ever  s ince the FCC got  in to
o u r  a c t  o n e  o f  t h e  m a j o r
p r o b l e m s  r e g u l a t i o n  h a s
created for system operators is
appl icat ion of  the var ious and
of ten confus ing ru les regard-
i n g  " n o n - d u p l i c a t i o n " .  I n  a
nutshel l ,  systems of  a  cer ta in
size (over 999 subscribers) and
in cer ta in  locat ions ( ins ide of
the 35 mi le  c i rc le  for  major
markets  and ins ide of  the 55
mi le  c i rc le  for  minor  markets)
are requi red to  prov ide " local "
s tat ions wi th  protect ion f rom
simul taneous cable-showing of
p r o g r a m s  t h a t  a r e  a l s o

avai lab le on other  cable chan-
ne ts .

In the early days of this exer-
c ise,  cable people invested a
few bucks in  twenty- four  hour
t ime c locks and labor ing wi th
set-screw-adjustable mechani -
cal stops attempted to make
the i r  "d i s tan t "  channe ls  f l i p  on
and off the cable at the pre-
determined points  in  t ime.  This
proved to be an unsatisfactory
system so the industry  came to
o u r  r e s c u e  w i t h  e v e r y
imaginable form of  d iode and
mechanica l  swi tcher .  Many of
these,  developed in  the la te

'1960's ,  covered mul t ip le  chan-
ne ls  and  seven  days  a t  a
whack.

A couple of  years ago a smal l
outf i t  down in Texas developed
an "automat ic"  swi tcher  un i t
that  sampled the sync pulses
from two stations and when it
f ound  the  sync  s igna ls  " i n
sync"  per formed a swi tch ing
funct ion.  Unfor tunate ly ,  the in-
tegrity of some broadcast sync
s ignals  leaves someth ing to  be
desi red,  even when stat ions
are "on l ine"  for  a  l ive network
feed and there was a discom-
fort ing amount of "false switch-



i n g "  w i t h  t h e  u n i t .  l t  n e v e r
rece ived na t iona l  acc la im and
perhaps  tha t  i s  jus t  as  we l l .

Dur ing  the  pas t  year  there
have been rapid advancements
in  lC  techno logy ,  and some o f
these advancements have had
a d i rec t  bear ing  on  the  ab i l i t y
o f  a  des ign  eng ineer  to  re - look
at  the  non-dup l ica t ion  swi tcher
prob lem.  The fo lks  a t  TOMCO
C o m m u n i c a t i o n s ,  I n c .  h a v e
done jus t  tha t  in  recent  months
and the  resu l t  i s  a  new ap-
p r o a c h  t o  a u t o m a t i c  n o n -
dup l ica t ion  pro tec t ion .

The concept  fo r  the  ADS-
1000 ser ies  o f  au tomat ic  non-
d u p l i c a t i o n  s w i t c h e r s  f r o m
T O M C O  i s  n o t  u n l i k e  t h e  a p -
proach taken by  the  fe l low
down in Texas a few years ago;
except  tha t  ra ther  than com-
par ing  sync  in tegr i t y  be tween
t w o  s t a t i o n s ,  t h e  A D S - 1 0 0 0
ser ies  o f  sw i tchers  compares
t h e  a u d i o  i n t e g r i t y  b e t w e e n
two s ta t ions .  l t  works  th is  way.

H u m a n  s p e e c h  h a s  a
p a t t e r n ;  t h e  p a t t e r n  i s
ident i f iab le  and measurab le .
When a  person says  "aud io"
h is  vo ice  c rea tes  a  par t i cu la r
fo rm o f  aud io  wave wh ich  has
i d e n t i f  i a b l e  c h a r a c t e r i s t i c s .
These character ist ics can be
d isp layed on  a  scope screen
( a s  i n  a n  a u d i o  s p e c t r u m
a n a l y z e r )  a n d  t h e y  c a n  b e
m e a s u r e d  a n d  " o a t t e r n e d "

e l e c t r o n i c a l l y  i n  a n  l C  c i r c u i t .
W h e n  a  n e t w o r k  t e l e v i s i o n
program is  sent  down " the
l ine"  to  te lev is ion  s ta t ions ,  and
the  program is  the  same to  a l l
s ta t ions ,  i t  fo l lows tha t  w i th in
smal l  f  rac t ions  o f  a  second the
aud io  w i l l  sound the  same (and
m e a s u r e  t h e  s a m e )  c o m i n g
f rom both  s ta t ions  a t  the  same
t ime.  The ADS-1000 " looks  a t "
the  u t te rances  coming a long
the  TV s ta t ion 's  aud io  c i rcu i t
a n d  c o m p a r e s  t h o s e
ut te rances  e lec t ron ica l l y  w i th
the  u t te rances  coming th rough
a second channe l  o r  s ta t ion  a t
the  same t ime.

Because there  is  some aud io
p a t h  d e l a y  b e t w e e n  t w o
separa te  s ta t ions ,  i t  f  o l lows
that i f  the ADS-1000 had to see
abso lu te  cor re la t ion  be tween
two d i f f  e ren t  se ts  o f  aud io ,

there would be few occasions
where there would be to ta l ly
i n  s t a  n  t a n  e o  u  s  i d  e  n  t  i c  a  I
compar ison between the two
audio s ignals .  So the ADS-1000
bu i l ds  i n  a  "we igh t i ng  c i r cu i t "
t ha t  a l l ows  f  rom 10 -20
mi l l i seconds  o f  t ime  d i f f e rence
b e t w e e n  t h e  t w o  a u d  i o
u t te rances ;  a  pe r iod  du r ing
which i f  audio "A"  compares
w i th  aud io  "B "  the  ADS-1000
m a c h i n e  a s s u m e s  t h e r e  i s
ident ica l  audio data present
( a n d  a s  a  c o n s e q u e n c e  i t
funct ions as i f  the two stat ion
s i g n a l s  w e r e  i d e n t i c a l ) .  l t
works out  that  such a 10-20
mi l l isecond delay is  necessary
s ince  the  aud io  feed  c i r cu i t
f rom the network "d isDatch"
p o i n t  i s  o f t e n  r o u t e d
ci rcu i tous ly  and there may wel l
be an ext ra 500 or  1 ,500 mi les
o f  aud io  c i r cu i t  "de lay  t ime"
b u i l t  i n t o  t h e  a u d i o  c i r c u i t
between two stations that are
but  100 mi les apar t  as the crow
f  l i es .

Any Headend
T h e  A D S - 1 0 0 0  f a m i l y  o f

a u t o m a t i c  n o n - d u o l i c a t i o n
sw i t che rs  w i l l  f unc t i on  w i th
a n y  c o n c e i v a b l e  h e a d e n d
combinat ion.  You have ins ide
of  the box the guts  of  two
separate "receivers", the lC
comparator  c i rcu i t ry  and some
s w i t c h i n g  c i r c u i t s .  T h e  R F
input can be from any common-
ly  avai lab le source,  such as a
he te rodyne  p rocesso r ,  a
microwave fed modulator, or a
s t r i p  amp l i f  i e r .  The  i npu t  s igna l
can be at  RF ( i .e .  the cable
carr iage channel )or  i t  can be at
i . f .  ( looped out  o f  a  heterodyne
processor). Video directly from
a microwave demodulator  (wi th
4.5 MHz sub-carr ier  audio)  may
also be used for  the input  to
the ADS-1000 uni t .

The idea is that you have two
separate inputs to  the ADS-
1000.  The inputs represent  the
two channels  which you have
tb moni tor ;  one is  a  ' ;pr imary"
(or  protected)  channel  whi le
the second is  the "secondary"
(or  d is tant )  channel .  The ADS-
1 0 0 0  i s  a v a i l a b l e  w i t h  1 2
channel  tur ret  tun ing at  one
or  bo th  i npu t  pos i t i ons ,  wh ich
s imp ly  means  you  d ia l  up  the

channe l (s )  invo lved and se t  a
coup le  o f  con t ro ls .  The RF
s e c t i o n  g o e s  t h r o u g h  a  m i x i n g
c h a i n  t h a t  r e s u l t s  i n  a  4 . 5  M H z
s igna l  w i th  aud io  p resent .  The
aud io  s igna ls  a re  p rocessed in
a  dev ice  known as  a  "ohoneme

detec tor " .  There  is  a  soue lch
c o n t r o l  i n  t h e  a u d i o  l i n e  s o  t h a t
n o i s e  d o e s  n o t  " f o o l "  t h e
phoneme detec tor  in to  fa ls ing .

T h e  o u p u t  o f  t h e  p h o n e m e
d e t e c t o r  i s  a  s q u a r e  w a v e
w h i c h  c a n  b e  d i g i t a l l y
p r o c e s s e d  f o r  c o m p a r i s o n
w i t h  a  " m a t c h  c o u n t e r " .
S i g n a l s  ' r A "  a n d  " 8 "  a r e
compared fo r  "sync"  and i f
there  is  "sync"  be tween the
two aud io  der ived  s igna ls  the
a u t o m a t i c  s w i t c h i n g  c i r c u i t
f  u n c t i o n s  t o  s w i t c h  o f  f  t h e
d u p l i c a t i n g  d i s t a n t  s i g n a l .  T h e
c i rcu i t ry  has  been des igned so
tha t  there  can be  as  much as
1 0 - 2 0  m i l l i s e c o n d s  o f  t i m e
de lay  be tween the  two aud io
s i g n a l s  w i t h o u t  e f f e c t i n g  t h e" s i m u l t a n e o u s "  c o m p a r i s o n
c i r c u i t r y  a n d  t h e  c i r c u i t  a l s o
h a s  a  c o u n t i n g  m e c h a n i s m  t h a t
requ i res  an  ex tended per iod  o f"non-compar ison"  be fore  the
un i t  dec ides  tha t  there  is  no t
" s y n c "  b e t w e e n  t h e  t w o ,
t h e r e b y  r e t u r n i n g  t h e  t w o
channe ls  to  the i r  own separa te
p r o g r a m m i n g .  T h e  C A T V
sys tem can ad jus t  the  span o f
t ime be tween "non-sync"  and" s w i t c h i n g "  w i t h  a n  ( o p t i o n a l )

TOMCO ADS.1000 SPECS
G e n e r a l  -  A n  a u t o m a t i c  n o n -

d u p l i c a t i o n  s w i t c h e r  w i t h
Phoneme Comoara tor  c i rcu i t  fo r
a u d i o  " s y n c "

Inpu is  -  Ava i lab le  w i th  RF,  l .F .  o r  v ideo
i n  o u t s

S w i t c h i n g - W i l l  s w i t c h  t h r o u g h
externa l  re lays  or  th rough in te rna l
R F  o r  l . F .  o r  v i d e o  s w i t c h i n g

Input  Leve ls  -
l .F .  f  rom heterodyne -  *25  dBmV
Video -  1  vo l t  peak  to  peak
R F -  + ' 1 0  d B m V

Maximum Path  D i f fe ren t ia ls  -
2 ,000 mi les

Switching Time/on.oft -
2 0  s e c o n d s  t o  4  m i n u t e s .
ad  jus tab le

Manufacturer -
T O M C O  C O M M U N I C A T I O N S ,  I N C .
1  077 |  ndependence Avenue
Mounta in  V iew,  Ca l i fo rn ia  94043
(415/969-3042)

Price Range -
$1 ,000 (var ies  w i th  op t ions)
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delay adjustment Pot mounted
o n  t h e  r e a r  P a n e l .  T h e
"swi tch ing t ime" is  typ ica l ly  20
seconds (i .e. after there is no
longer "sync" between the two
audio s ignals ,  the swi tch ing
wi l l  take p lace in  20 seconds
t ime)  and is  ad justable uP to
about  4 minutes t ime.  This
means that i f  you are switching
the local  channel  s ignal  onto
the d is tant  channel  on the
cab le  ( so  as  to  ma in ta in
p i c tu res  on  the  a f fec ted
channel for the folks at home)
you can adjust the unit so that
d u r i n g  t h o s e  " q u i c k i e "

network station breaks of saY
30 seconds length the local
station stays on the distant
channel  cable channel  for  the
ful l  network break Period.
Very Versatile

T h e  A D S - 1 0 0 0  f a m i l Y  o f
a u t o m a t i c  n o n  d u P l i c a t i o n
swi tchers is ,  l ike most  TOMCO
produc ts ,  ve ry  ve rsa t i l e .  I n
addit ion to the many different
forms of  input  poss ib le  (RF,  lF
and video from a demodulator),
there is  a  host  o f  swi tch ing
opt ions avai lab le.  One of  these

DISTANT CHANNEL
IN

SIGNAL PNOCESSOR
r{rGH uP-coNv.
TEVEL I.F.

t .F.  our tN

TOmCO VAT-I5
I.F. ATTENUATOR

I WHEN INPUTS ARE DIFFERENT THE I.F. SWITCH RE-
,YIAINS IN POSITION I

2 WHEN TNPUTS ARE IDENTICAL THE I.'. SWITCH GOES
IO POSIIION 2 THE OUTPUT OF THE tOCAt
CHANNET APPEANS AI THE OUTPUT OF IHE DISTANI
CHANNEt.

3 THE I.F. ATTENUATOR SHOUTD BE ADJUSTED SO THE
OUTPUT tEVEt OF THE DISTANT SIGNAT PROCESSON
IS IHE SAME A3 WHEN THE DISTANT CHANNET IS
oN.

OPTTONAL
lF swlTcH

ADS-TOOO W/REF SW AND DETAY

o
i

_ INSIDE THE ADS-1OO0 unlt shows twln RF tuners (left), swltchlng unlts (center) and complex lC clrcuitry for Phonome
42 comparator (rlght ol center).



ADs.1000 sERlEs switcher unil has host of inputs and l.F. inter.conneclion cable
ports on back apron, as wgll as external conlrol switching connections and time
delay (optional) adjustment pot.

r . * .  rHPUrs  * - l

packages is  shown here in
d iagram form.  You can:

( 1 )  U s e  t h e  A D S - 1 0 0 0
s w i t c h i n g  c i r c u i t r y  t o
s imp ly  tu rn  o f f  t he  ou tpu t
on  a  dup l i ca t i ng  channe l
( t h e r e b y  l e a v i n g  t h e
channel  b lank or  wi th  a
standby carr ier  on) ;

( 2 )  U s e  t h e  A D S - 1 0 0 0
swi tch ing c i rcu i t ry  to  l .F .
sw i t ch  the  LF .  ou tpu t
f  rom the local  channel
heterodyne processor to
t h e  l . F .  i n p u t  o n _  t h e
d is tan t  channe l  he te ro -
dyne processor (thereby
keeping the d is tant  cable
channe l  ' l i t 'w i t h  the  l oca l
channel  s ignal ) ;

(3) Use a pair of ADS-1000
uni ts  to  cover  two d is tant

l./r,

channe ls  and one loca l
channe l  (sw i tch ing  in  a t
l . F .  o r  s i m p l y  s w i t c h i n g
of f  the  d is tan t  channe ls ) ;

( 4 )  U s e  t h e  A D S - 1 0 0 0  t o
swi tch  o f f  the  ouput  o f  a
s t r ip  ampl i f ie r ,  o r ,  take
the  ou tpu t  o f  a  modu la to r
( w i t h  l o c a l  w e a t h e r  o r
whatever )and swi tch  i t  in
as a replacement for the
d i s t a n t  c h a n n e l ;

( 5 )  U s e  t h e  A D S - 1 0 0 0  t o
s w i t c h  o f f  t h e  d i s t a n t'  
channe l  and swi tch  in  a" w i l d  c a r d  s t a t i o n l
c h a n n e l  " .

T h e r e  a r e  p r o b a b l y  o t h e r
swi tch ing  app l ica t ions  you can
h a n d  l e  w i t h  t h e  A D S - 1 0 0 0 ;
suff ice to say that i f  you can
dream them up,  the  eng ineers

a t  TOMCO can probab ly  f igure
out  how to  make them happen.
'CATJ Lab'Check-Out
When we f i rs t  learned o f  th is

new un i t  las t  fa l l  we prompt ly
a s k e d  T O M C O  i f  w e  c o u l d
bor row a  un i t  long  enough to
d o  a n  e v a l u a t i o n  o f  i t  f  o r
readers. The interest has been
s o  h i g h  i n  t h e  n e w  f a m i l y  o f
switchers that i t  took several
months  fo r  V ince  Bore l l i  a t
T O M C O  t o  j u g g l e  s o m e
s h i p p i n g  s c h e d u l e s  t o  g e t  u s  a
un i t  even fo r  a  week 's  t ime.  As
i t  tu rned ou t  the  un i t  we looked
at  was be ing  sh ipped down to
Texas  anyhow and i t  k ind  o f
passed th rough here  on  the
way to Texas.

In  a l l  hones ty ,  there  is  no t
much you can say  about  the
u n i t  i f  i t  w o r k s  l i k e  i t  i s
supposed to  work .  l t  d id .

As  the  photos  show,  the
cons t ruc t ion  is  s t ra igh t  ou t  o f
the  TOMCO "good book"  o f
"how to  bu i ld  a  neat ,  modern ,
s o l i d  s t a t e  C A T V  h e a d e n d
u n i t " .  T h e  u n i t  r a c k  m o u n t s ,
a n d  i f  i t  i s  a n  R F  i n p u t  u n i t  ( a s
ours  was)  i t  has  a  pa i r  o f  12
c h a n n e l  t u n e r s  b u i l t  i n  o n  t h e
far  le f t  s ide .  They  are  labe led ,
a p p r o p r i a t e l y ,  " A "  a n d  " 8 " .

There  is  a  oower  on  and o f f
sw i tch  on  the  f ron t  oane l  and a
set  o f  LED L igh ts .  An "A"  LED
l igh t  b l inks  to  ind ica te  tha t
there  is  aud io  ac t iv i t y  on  the
channe l ;  as  does  the  "8"  LED.
A th i rd  LED,  marked " lnputs

l d e n t i c a l "  l i g h t s  o n l y  w h e n
t h e r e  i s  p a r i t y  o r  " s y n c "

between the  two inputs .  Us ing
a two-way sp l i t te r ,  you  can
c h e c k  t h i s  p o r t i o n  o f  t h e
package ou t  by  rou t ing  the
s a m e  i n p u t  s i g n a l  t o  b o t h
inputs .  l t  takes  f rom 10-20
s e c o n d s  f o r  t h e  " l n p u t s

l d e n t i c a l "  L E D  t o  f i r e ,  a n d
another  10-20  seconds fo r  the
" ldent ica l "  l igh t  to  go  ou t  a f te r
the  inputs  go  ou t  o f  sync .  The
opt iona l  t ime de lay  c i rcu i t  i s
factory set for 90 seconds t ime,
wh ich  means w i th  tha t  op t ion
the  " ldent ica l "  l igh t  s tays  on
(and the  swi tch ing  ho lds  o f f )
fo r  90  seconds t ime (o r  up  to  4
minutes)  a f te r  the  s igna ls  no
longer  compare .  The swi tch ing
connect ion  te rmina ls  on  the
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TOMCO ADS.1000 SERIES AUTOMATIC NON.DUPLICATION SWTTCHER (see text)

(J

back apron are set for an operi
c i rcu i t  when there is  non-par i ty
bewteen the two input  s ignals ;
the contacts  "shor t "  or  c lose
when the s ignals  have "sync" .

This  is  where the swi tch ing
devices connect  i f  external .

We set  the uni t  we received
up on several dif ferent paral lel
programmed channels  at  the

CATJ Lab and found that i t
works l ike i t  is  supposed to
work;  when the s ignals  were in
sync,  i t  prov ided swi tch ing and
when they were not ,  i t  shut
down.

In ta lk ing wi th  Tom Olson
about  the uni t  pr ior  to  receiv ing
i t  for  check-out ,  Tom al lowed
as how the advances in  lC uni ts
during the past year have been
so substant ia l  that  th is  un i t
could not  have been designed
a year ago. l t  took the latest
ser ies of  lC gadgets and the
mos t  recen t  genera t i on  o f
technology to  make th is  a l l
poss ib le .  Apparent ly  TOMCO
has  so l ved  a  vex ing ,  t i r i ng
problem which has been wi th
us in  one form or  another  s ince
the mid 1960's .  Gone forever
are the long, drawn out batt les
between cable systems and TV
stat ions when the TV stat ions
f a i l  t o  p r o v i d e  a d e o u a t e
advance program protect ion
da ta  o r  l i s t i ngs .  Gone  a l so  i s
t h e  f  r u s t r a t i o n  o f  h a v i n g
spor t ing events chopped of f  in
the f ina l  minutes of  p lay or
long movies removed f rom the
subscr iber 's  screen just  as the
exc i t i ng  c l imax  i s  abou t  t o
occur .  One ind icat ion of  how
good a th ing TOMCO has going
i s  the  rap id  d i spa tch  w i th
wh ich  the  new un i t s  a re  f i nd ing
thei r  way in to the f  ie ld .  Another
is  the recent  announcement  by
another  company of  an a lmost
ident ica l  un i t  (a t  the recent
Texas  show) .  They  say
imi tat ion is  the s incerest  form
of  f la t tery . .  .and Tom Olson
should be f lattered to see one
o f  h i s  company ' s  c rea t i ons
cop ied  so  qu i ck l y !

@em wesmruffiBm PmilGffis
(on state-of-the-art 1 977 products)

From America's Oldest
CATV Distributor!

Same Day Shipment-
Help When You Need It

(since 1949!)

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansas ?250 1
501-793-3816

THIS MONTH'S
SPECIALS

G 
* Matching Translormer model' 

TV-1F. 46 cents each in lots of
100

K* * 2-Way Indoor Splitter models > DS-2F, $1.10 each in lots of 100
_]p-+ * F-59 Fittings with Ring, 7.5-s - cents each in lots of 1.000

-KF * GFSI Fitti-rgs, 18 cents each in-Nr--z' lots of 100
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liodel 32714 (UACI notches out all three
canierc to 50 db minimum.
Minor impact on ADJACEI{T channels.
Temperature Gompensated Available
channels 2-13

Just one of the special purpose CATU
filterc made exclusively by MFC. tor cable
filter problems ask the leader.
Write for Gatalog G-76

tcRowAvE

Telephone: (3151 437-4529
IWX: 710-541-0493
Gable: MICR0FILCO

East Syracuse, ilew Yo* 13057

* * >K * * X * * * * )r'< * * * * * * * X * * * * * * * * * * >K >K * X * * * *

F ILTER
F a
I  l y  OMPANY.  lNC.

6743 Kinne Street

lmpressive quol i ty.  .  .  surprisingly l9w
priie. Just $2695 for the most relioble
Unit ovoi loble (ot ony price!).

We hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve l<now whot you
need ond we l<now how to monufocture it. For
rel iobiliry ond performonce.

The Veother Scon lll comes complete with Sony
AVC-1400 comero with seoorote mesh vidicon ond
2:1 interloce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.

rIo

=

uo
-
(o



Noise ls Not Nois€?
"Reference the new LENCO box for

measuring signal to noise ratios (pages
26-33 January CATJ). This is a neat new
box, but let's not confuse the issue of
t he  ac tua l  t ype  o f  no i se  we  a re
supposed to be measuring to make FCC
compliance. There are three main noise
sources on pictures delivered via cable:

1 )  Head  end  gea r  ( i . e .  no i se
contributed by noise figure)

2) System amplif iers (again, noise
f igure x gain=noise added)

3) Noise on the received signal itself
It is my understanding that FCC tests

are required for items 1 and 2 but not for
3. I feel the FCC wants to know the
signal to noise ratio of the received
signal to system created noise within a
4 MHz bandwidth.

To use the LENCO box described in

January you wil l have to demodulate the
RF signal to video f irst.

lf you use a handy demodulator (i.e.
an SLM with a video output), you have
two problems: The limited bandwidth of
the SLM i.f. and the S/N of the meter
itself (which is probably worse than the
36 dB FCC spec). So to use the LENCO
unit to measure video signal to noise
(which would then have to be translated
through a conversion chart or set of
tables to RF signal to noise) you wil l
need to add-on to the package a
portable high quality demodulator. I
can't happen to think of any on the
market at the moment.

In summary, the LENCO technique is
a super technique but I believe more
suited to large systems and especially
those systems that have microwave
feeds  o r  make  use  o f  t he i r  own

microwave systems."
LawrenceC. Dolan
Mid State Gommunications, Inc.
Beech Grove. Indiana
46107

Larry -
You make several excellent points

which the last reader of the January
lssue may have overlooked. Number
one is that this ls not a replacemenl
lechnique for SLM RF signal to noiso
measuremenls In most slluatlons. Thls
whole lhlng started In the November
CATJ when we polnted out lhal evon lhe
most sophisticated spectrum analyzers
cannot properly read RF slgnal to nolse
when the ratlos are up lhere above 40
dB. Eyen the reglon f rom 36 to 40 dB ls of
ques t i onab le  accu racy . . . l he  i r ony
belng lhat when you have lousy slgnal
to nolse ratlos (i.e. less than the 36 dB
required for signals first picked up
within their Grade B contour), you can
measure lt and qulle accuralely al that.
It ls when you approach the FCC's
maglc 36 dB rallo that avallable
equlpmenl and lechnlques fall aparl.

Your polnt concernlng whalit-ls lhe
FCC wants has boon glossed over lor
loo long. We dlscussed thls wlth Bob
Powers al the FCC more lhan a year ago
and he told us lhe same thlng you
suggest: l.e. the FCC wants to know
whal the rallo ls between your RF slgnal
voltage and your system nolse at your
test drop.

o
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floo,.r,ylFor tho' Lil.Lla Foopla !'

cAw EQUTPMET{T REPATRS
'F LINE & DISTR. AMPLIFIERS
* FIELD STRENGTH METERS
* HEADEND & CCTV GEAR

'F FAST TURNAROUND
'F 

QUALITY WORKMANSHIP
* REASONABLE RATES

All  uni ts checked to meet
manufacturers spec's.
90 days unconditional warran$ from
sh ipp ing  da te .48  hours  burn  in
period before final test.

Irso AvAr[n8E
* toDtFtctTlolt tflTs
I EilENCEilCY SERUICE

I ctsH DtscoultTs
| flEtD SEnVtCE

I FCG COTPUIIICE TESTS
There is much more, just call us collect for
complete information.

VideoTecLr
Inc.

cArY- MAIV- CC'Y

4505-D W. ROSECRANS AVENUE
HAWTHORNE, CALIFORNIA 90250

2 I 3-675-3266
46
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Offering excellent performance, versati l i ty,
ease of transportation and quick instal lat ion,
even in diff icult locations, the Andrew 4.5
metre earth station antenna has proved to be
the right choice for hundreds of applications.

lf  you are planning a 4.5 metre earth station
instal lat ion, place your rel iance on Andrew's
experience and market acceptance. Contact
your Andrew sales engineer, or ask for
Bul le t in  1094.

FAN,,FTE\rv
ANDREW CORPORATION
10500 W. 153rd St . ,  Or land Park,  lL. ,  U.S.A.60462
Telephone: (31 2) 349-3300
ANDREW ANTENNA COMPANY LTD.
606 Beech St. ,  Whi tby,  Ontar io,  Canada L1N 5S2
Telephone: (416) 668-3348
ANDREW ANTENNAS
Lochgel ly ,  F i fe,  Great  Br i ta in KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS
171 Henty St . ,  Reservoir ,  Victor ia,  Austra l ia 3073
Telephone: (03) 460-1544
ANDREW ANTENAS LTOA.
Av.  Victor  Andrew,585, Caixa Postal  600,18100 Sorocaba-
SP-Brasi l  Telephone: (0152) 28900
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Remote Location in Alaska Bu i ld ing  Roof top
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Andrew Corp., 10500 W. l53rd St.,  Orland Park, lL. 60462 (M2, M3, M9 Satel l i te Terminals) 312-349-3300
Anixter-Pruzan, Inc., 1963 First Ave. S., Seatt le, WA. 98134 (Dl) 206-624-0505
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8) 408-249-0700
Belden Corp., Electronic Division, Box 1327, Richmond, lN. 47374 (M3) 317-966-6661
BLONDER-T0NGUE LABORAT0RIES, 0ne Jake Brown Rd., 0ld Bridge, N.J. 08857 (Ml, M2, M4, M5, M6, lr7) 201-679-4000
BROADBAND ENGINEERING, lNC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement pafls) 305-844-2458
CALIF0RNIA MICROWAVE, lNC., 455 West Maude Ave., Sunnyvale, CA. 94086 (Mg Satel l i te Terminals) 408-732-4000
CATEL, 1400-D Stierl in Road, Mt. View, CA. 94043 (M4, Mg) 415-965-9003
CCS HATFIELD/CATV DlV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201-272-3850
C-COR ELECTRONIGS, Inc., 60 Decibel Rd., State College, PA. 16801 (Ml, M4, M5, Sl,  52, 58) 814-238-2461
C0tvlMUNlCATl0N EQUITY ASS0CIATES, 8200 Normandale Blvd., Suite 323, Bloomington, MN. 55435 (53) 612-831-4522
C0l\ i lMISCOPE C0MPANY, P.0. Box 2406, Hickory, N.C. 28601 (M3) 704-328-5271
ComSonics, Inc., P.0. Box I 106, Harrisonburg, VA. 22801 (M8, M9, 58, Sg) 703-434-5965
DAVCO,  lNC. ,  P .0 .  Box  861,  Eatesv i l le ,  AR.  72501 (D l ,  S l ,  52 ,  S8)  501-793-3816
EAGLE C0M-TR0NlCS, lNC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TV Delivery systems & products) 315-682-2650
FARIN0N ELECTRIC, l69l Bayport,  San Carlos, CA. 94070 (M9, Sg) 415-592-4120
FEDERAL BROADCASIING C0. 600 Fire Rd. Box 679 Pleasantville, N.J. 08232 (09, S9l
FERGLISON COMMUNICATIONS C0RP., P.0. Drawer 871, Henderson, TX. 75652 (Sl, 32, 57, SE, S9l 214-854-2405
GILBERT ENGINEERING C0., P.0. Box 14149, Phoenix, AZ. 85063 (M7r602-272-6871 J
H0ME B0X 0FFICE,  lNC. ,  7839 Church i l l  Way-Su i te  133,  Box  63 ,  Da l las ,  TX 75251 (S4)  214-387-8557
ITT SPACE C0MMUNICATI0NS,  lNC. ,  69  Spr ing  St . ,  Ramsey,  N.J .  07446 (Mg)  201-825-1600
Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (03,05, D6, D7) 717-263-8258
JERROLD Electronics Gorp., 200 Witner Road, Horsham, PA. 19044 (Ml, M2, M4, M5, M6, M7, 03, 08, Sl,  52, 53, 58) 215-674-4800
LARSON ELECTR0NICS, 31 1 S. Locust St.,  Denton, TX. 76201 (M9 Standby Power) 817-387-0002
LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
i i lagnavox  CATV Div is ion ,  133 West  Seneca St . ,  Man l ius ,  N.Y.  13104 (Ml )  315-682-9105
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass l i l ters) 315-437-4529
MID STATE Communications, lnc. P.0. Box 203, Beech Grove, lN. 46107 (M8) 317-786-9537
MSI TELEVISI0N, 4788 South Stale St.,  Salt Lake City, UT 84107 (M9 Digital Uideo Equip.) 801-262-8475
0AK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL. 60014 (Ml, M9 Converters, 53) 815-459-5000
PR0DELIN, lNC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, M7,52) 408-244-4720
Q-BlT  Corpora t ion ,  P .0 .  Box  2208,  Me lbourne,  FL .  32901 (M4)  305-727-1838
RICHEY DEVEL0PMENT C0RP. ,  1436 S.W.  44 th ,  0k lahoma Ci ty ,  0K.  73119 (Ml ,  M4,  M8,  58)  405-681-5343
RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212-892-1000
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201-866-0912
Scienti f ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (Ml, M2, M4, M8, Sl,  52, 53, 58) 404-449-2000
SITCo Antennas,  P .0 .  Box  20456,  Por t land,  0R.97220 (D2,  D3,04 ,  D5,06 ,07 ,09 ,  M2,  M4,  M5,  M6,  Mg)  503-253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (M8, bandpass l i l ters) 317-357-8781
Theta-Com, P.0. Box 9728, Phoenix, A2.85068 (Ml, M4, M5, M7, M8, Sl,  52, 53, 58, AML MICR0WAUE)602-944-4411
TIMES WIRE & CABLE C0.,358 Hall  Avenue, Wall ingford, CT. 06492 (M3) 203-265-2361
Ti tsch  Pub l ish ing ,  Inc . ,  P .0 .  Box  4305,  Denver ,  C0.  80204 (56)  303-573-1433
Tocom, lnc., P.0. Box 47066, Dallas, IX.75247 (Ml, M4, M5, Converters) 214-438-7691
T0MCO C0MMUNICATI0NS,  lNC. ,  1132 Independence Ave. ,  Mt .  V iew,  CA.94043 (M4,  M5,  M9)  415-969-3042
Toner Cable Equipment, Inc.,418 Caredean Drive, Horsham, PA. 19044 (D2, D3, D4, 05, D6, D7) 215-675-2053
Triple crown Electronics, Inc., 42 Racine Rd., Rexdale, 0ntario, canada M9w 223 (M4, M8) (461 ) 743-1481
Van Ladder, lnc., P.0. Box 709, Spencer, lowa 51301 (Mg, automaled ladder equipmenlrT12-262-5810
VITEK ELECTR0NICS,  lNC. ,  200 Wood Ave. ,  M idd lesex ,  N.J .  201-469-9400
WAVETEK Indiana,66 N. First Ave., Beech Grove, lN. 46107 (Mg) 317-783-3221
WEATHERSCAN, Loop 132 - Throckmorton Hwy.,0lney, IX.76374 (09, Sony Equip. Dist. ,  MglVeatherChannel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915-655-6262/653-3363

NOTE: Associates listed in bold lace are Charler Members

o

Distributors:

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

Manulacturers:

M l-Ful l  CATV equipment l ine
Mz-CATV antennas
M3-CATV cable
M4-CATV ampli f iers
M5-CATV passives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment

Service Firms:

Sl-CATV contracting
S2-CATV construction
S3-CATV f inancing
S4-CATV software
S5-CATV bi l l ing services
S6-CATV publishing
S7-CATV drop instal lat ion
S8-CATV engineering48



Down-To-Earth Satellite TV Receivers

for today's earth terminal . . . and tomorroils!
Whether insta l l ing your  own CATV Smal l  Aperture Earth Terminal ,  adding addi t ional  channels to an

exist ing system or  purchasing a complete turn-key system -  Microdyne's f ie ld-proven Ser ies 1100-TVR Sate l l i te
TV Receivers wi l l  save you t ime and money.  Why? Because we are receiver  specia l is ts  wi th thedesign exper ience
and foresight necessary to offer you tomorrow's Satell i te TV Receiver today. There are no extrasto purchase, no

risk of obsolescence and no modifications needed for system interface.
Three models to choose f rom: 1100-TVR(VT) -  a d ig i ta l ly  tuned vers ion wi th 12 or  24 channels;  1100-

TVR(SYN) -  Features a svnthesized tuner  wi th keyboard entry  for  tuning in  250 kHz steps;  1100-TVR(VT)(R)-  a

split configuration version that allows the tuning unit to be remoted at the antenna site located up to one mile from

the I  F/Demodulator  uni t .

WHY NOT GET ALL THE FACTS BEFORE YOU BUY
CALL  OR WRITE FOR 1 IOO.TVR BROCHURE

MICR()DYNE CORP()RATION
lvlt
-t-t-
ftTtf

627 Lofstrand Lane
P .O .  Box  1527 ,  Rockv i l l e ,  Mary land  20850
Telephone (301) 762-8500 TWX 710'828-0477
Cab le  M ICRODYNE Rockv i l l e ,  Mary land  U .S .A .
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Alf D Olt lY i7.25 (5.50.)
No other tap provides this protection:

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

o *With a standard irridite finish

Im mediate Delivery 4all 61 4 17 56-9222

4 ATV
ARVIN SYSTEMS, INC.

An Arvin industries Subsidiary
P.O. Box 2OO, Lancaster, Ohio 43130




