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

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

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

\,Ve've got a lot more going for you, ftom fast
delivery to complete technical infonnation.

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

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

Make sure you contact Belden for all your
CATV drop cable needs. We'll come through
with answers that insure optimrrm pedorm-
ance. Where it counts. Belden Corporation,
Electronic Division, P.O. Box 1322 Richmond,
IN 47374; 317-966-6661. B.s-7

BELDENl9
Comingthrough,..
with new ideas for moving electrical energy

@)1 977 Be lden Corpora t ion .
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CATV'S SMALIEST MAJOR NETW()RIT
Exclusive with RMS, the CA-2500 Matching Transformer network is the only unit designed with a
printed circuit.

1. Not a toy, the printed circuit used in the RMS CA-2500
matching transformer is one of exceptional quality.

2. The printed circuit allows for the exact placement of the
three capacitor, one ferrite network, insuring consistant
electrical performance of each and every unit.

3. The components used in the network are of a higher
grade than components found in other competit ive units.

4. Init ially more expensive than some competit ive
units, the RMs cA-2500 is sti l l  the most widely
accepted matching transformer in the industry
today.

THIS ITEM IS SHOWN ACTUAL SIZE
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RMS ELECTRONICS.  INC.50 ANTI  N PL. ,  BRONX,  NY. .10462/CALL COLLECT (212)892,1000/TELEXI f224652.24HOUR SERVICE/CABLE ADDRESS "RAMONICS' ' .
C A N A D I A N  B E P R E S E N T A T I V E S :  D E S K I N  S A L E S  C O R P .  /  M E X I C A N  R E P R E S E N T A T I V E S :  T V  C A B L E  D E  P B O V I N C I A  S .  A . .  M E X I C O  C I T Y ' M E X I C O .
W O R L D W I D E  E X P O R T S  -  I N C L U D I N G  P U E R T O  R I C O  -  R O B U R N  A G E N C I E S  l N C . / C A B L E  A D D R E S S :  " R O B U R N A G E " / N E W  Y O R K  T E L E X # 2 3 5 7 4  " R O B R - U R " .
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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 ,
or  the Mul t i -Code mul t i -channel

ECONO-CODE
Single Channel Converter-Decodel
lncreases revenue in 12-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
p rem ium channe l .

converter-decoder. With the
Econo-Code or Multi-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 pre-
mium channel  se lect 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 tuninq of
"p rem ium"  v iew ing .

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

Our knowledgeable f 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 Div is ion today,  or  your
nearest Oak sales office.

t -

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
p rem ium channe l .

MULTI.CODE
M ulti-Cha nnel Converter-Decodel
Decodes channels speci f ied by the system
operator  for  secure scrambl ing.  Incor-
oorates 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
for  headend contro l  of  v ideo scrambl ino.
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KYLE D. MOORE, President of CATA, Inc.

The May Second Filing
Just when one begins to believe there is a

modicum of common sense surfacing at the
Commiss ion,  they go and do someth ing dumb.
The case in point is the recently passed May
second date when al l  cable systems (with more
than 499 subscribers)were supposed to have on
fi le their signal-carriage-port ions of their CAC
applications. Now for those who joined us late,
originally everyone with 50 or more subscribers
was supposed to f i le for the record. This in'
cluded several hundred (i f  not a thousand or
more) pre-March-1972 systems that were grand-
fathered.  Then th is  past  January the Com'
munity Antenna Television Association asked
the Commission to stay or put off the f i l ing date
for systems that were likely to be exempted from
the f i l ing requirement. The Commission agreed,
and then on March 10th the Commission for-
mally (and f inal ly) voted to exempt al l  systems
with fewer than 500 subscribers. At the t ime the
Commission voted to increase the f i l ing exemp'
t ion from 50 to 500, they also stated, clearly we
thought, that sometime very soon (Chairman
Wiley has often been quoted as promising this
before he leaves office June 30th) to extend that
500 numberto 1,000.

So the stage is set. lf you have fewer than 500
subscribers, you don't need to f i le at this t ime.
(But your t ime wil l  come, as soon as the Com-
mission f igures out what you are to f i le with
them.) l f  you have between 500 and 1,000 sub-
scribers, the FCC told you on one hand that
sometime soon, probably this summer, you
would be in the same boat as the below 500 sub-
scriber systems. Then if  you had over 1,000 sub-
scribers, you had unti l  May 2nd to f i le your CAC.

lf you have between 500 and 1,000, were you to
fi le? l t  seemed foolish on the suiface. Typical
legal fees for filing run between $300 to $400 if
you have a sample application; but i f  you have
added signals after 1966 and prior to 1972
without f i l ing an 1105 notice, you would have to
seek a waiver for those signals "added" extra-
legal. A waiver, we are told, "wil l  be more or less
routine". . .but not guaranteed. CATA surveyed
member systems with between 500 and 1,000
subscribers and found 136 systems in that
category. We checked with some of ' these and
determined that around 70 of these (over 50%)
had added signals without 1105 notices. Most
did so out of ignorance of the then-current FCC
notice. The legal fees for pursuing a "simple"
(meaning uncontested by a broadcaster) waiver
and f i l ing a CAC amounts to around $800 and it
goes up from there if the system has broadcaster

opposit ion. That's no fewer than 70 member
systems, t imes $800 as a minimum, or $56,000
scheduled to be packed off to the Washington
legal establishment

Keep in  mind that  th is  is  mere ly  the t ip  of  the
iceberg, representing a small fraction of al l
sys tems  in  the  500  to  1 ,000  subsc r ibe r
categorey. Also keep in mind that for systems
between 500 and 1,000 subscribers, i f  Chairman
Wiley is good to his word this expense is a total
and absolute waste. Money thrown down the
drain. Money for CAC's which wil l  not be
required. Probably many of the CAC applications
that end up with waiver request attached wil l  end
up contested; that being the nature of the broad-
casting establ ishment.

So here you are, with 650 subscribers, carrying
one or  more s ignals  that  technica l ly  requi re a
waiver today, but which wil l  not require a
"waiver" when the exemption is raised to 1,000
subscribers. You puts up your money, and cl im-
bs into a "partnership" with one of the many f ine
Washington law f irms and they begin the paper
mil l  churning. And the broadcaste(s) objects
and you put up some more bucks for some more
legal t ime to push the waiver request. After you
are say $800 or more down the road, the FCC
comes through good to i ts word and tel ls you
that you (1) don't need a waiver, and in fact (2)
don't need a CAC either.

All  the logic in the world suggested that the
Commiss ion would see th is  f iasco and grant
some form of special f i l ing rel ief for those
systems between 500 and 1,000 subscribers. But
they chose not to do so.

Most systems in this category ful ly expected
the Commission to grant that rel ief. CATA ex-
pected the FCC to do so, and we advised our
member systems in this range to "sit  t ight"
because we felt sure that the Commission would
not deliberately create a situation with so many
inequi t ies.

We were wrong. Alas, i t 's not the f irst t ime
we've been wrong when dealing with the FCC.
And it  probably won't be the last.

Technical Revolution?
There is a new, refreshing att i tude in the small

system end of this business these days. l t  is in-t 4



deed heartening to hear established system
operators talking about building a new system or
two, in towns with say 300 or 500 potential
homes. The new att i tudes began to show up in
March, just after the FCC relaxed the rules on
systems in the under 500 subscriber category. l t
has been bui ld ing ever  s ince.

We started a l ist of such systems in the plan-
n ing and construct ion s tages in  March (a'private' l ist we might add, in case someone is
consider ing ask ing for  i t )  and by mid-Apr i l  the
count was past 40.

At  the same t ime the in terest  in  new,  smal l ,
systems is  bu i ld ing,  we are equal ly  p leased to
see  the  apparen t  re -b i r t h  o f  new CATV
technology. As this issue of CATJ reports, there
is a new "look" for low-cost microwave. l t  is
bound to attract alot of sophism from people
who have a hard t ime accepting that i t  might be
p o s s i b l e  t o  e s t a b l i s h  a  s i n g l e  c h a n n e l
microwave l ink for a 5 to 15 mile path for say
$3,000 (with antennas), or less. We've talked with
a number of operators who report that with this
type of low cost microwave available, they can
see numerous addi t ional .  new smal l  com-
munit ies they can serve. And there is some
cause to believe that maybe the cost of ' , low-
cost" microwave may come down even further
from the $3,000 per channel range. CCOS-77 may
open quiet a few eyes in this regard.

As "good news" as the break through in low
cost microwave may be, there is st i l l  other good
news for a technology starved industry. We've
seen two different approaches to low-cost,
d i g i t a l  t i m e / w e a t h e r / i n f o r m a t i o n  c h a n n e l s
demonstrated recently; one for around $7b0.00
(with modulator) and another for about $1,000
(less modulator). And, this issue reports on the
progress being made down at  Broadband
Engineer ing in  F lor ida wi th  p lant  ampl i l ier  re-
builds (as opposed to plant re-builds with new
amplif iers); a very signif icant step for gett ing
perhaps more than 12 channels  through a s ing le
ended p lant .  There are other  " revolut ionary"
changes in  technology on the hor izon as wel l .
One of these is in the head end processor depart-
ment. There the price is not the important news;
the qual i ty  o f  the s ignals  and the new ap-
proaches to processing are (we'l l  look at these in
our  June issue) .

Between the new approach to microwave, low
cost digital information channels, and better (we
hope) approaches to headend signal processing,
we see major changes ahead in small town or
rural cable. Unti l  now, i f  a town was not able to
support i ts own descrete headend, i t  didn't get
wi red unless i t  was wi th in  cable.extension
dis tance of  another  larger  communi ty .  Wi th the
advent of low cost microwave and these other
technologies, we see d new breed of "hub"
system springing up; a town with perhaps 700
subscribers serving as a "central control point"
for several addit ional smaller towns around it
with perhaps a few hundred n"r8:;rlr:3t$rfr!lg

Cans are Fine. but.".

forLong'Term
PayTVSecurity!

Our unique patenled* cable trap oflers you:

Durabi l i ty above and beyond any other trap on the
market . . . (resists moisture, temperature varia-
tions and it can survive a fall from a 200joot tower)
and, because of our more durable construct ion i t
wi l l  last longer than the drop cable you are now
us ing .
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).

8ut that's not the Whole story ...
Along with the long term securi ty,  for the same pr ice
you're gett ing a trap with deep-notch depth ( typical ly
greater than 70dB) which does a better job of el imi-
nating R-rated audio complaints. And walt untll you
hear our prices for dual-channel traps!
For a solut ion to your Pay-TV securi ty problems, join
the many other satisfied systems operators and call
or wri te to:  Vi tek Electronics. Inc..  200 Wood Avenue.
Middlesex, N.J. 08846 | ret: lZOt 1 469-9400

VITEK
* prt ro.qoolzsl

ELECTRONICS,
rNc.
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APICTURE THATTRA'ELS
72rOOO km.THROUGH
SP lCE DESERVES

$\
AGREAIT RECEPTION.
ITT SPACE COM MU NICATIONS
EARTH STATIONS ARE SYSTEM
DESIGNED TO PROVIDE THE
SIGNAL MARGIN YOU
NEED-

AT A COST YOU
CAN AFFORD.

Wide choice of f lexible, modular sys-
tems can be designed for your area
your  needs.
INTELSAT qua l i t y  i n  a  commerc ta l
earth station. ITT SPC has been re-
sponsible for 74 satel l i te communica-
t ions earth station instal lat ions
Antenna and electronic package rel i-
ab le as only  an e lect ronic  system
manufacturer can make them. System
availabrl i ty 99.9qo lo 99 99o2. depend-
ing on system configurations
Bet ter  marg in ensured bY suPer ior
G / T  a n d  s i d e l o b e  p e r f o r m a n c e .
Threshold extension receivers avail-
ab le
Choice of antennas-4.5 anC 1O meter.
Addi t ional  subcarr iers  avai lab le for
mu l t i p le  sa te l l i t e  ope ra t i on  Up l i nks
available for video broadcast.
Ful l  turnkey operat ion inc ludes t ra tntng
program and ongolng englneerlng as-
s is tance.  F lex ib le  f inanctng and leas-
ing p lans avai lab le.

Give yourself the margin of confi-
dence with an ITT SPC earth statton.
For detai ls contact ITT SPace Com-
municat ions,  Inc. ,  69 SPr ing Street ,
Ramsey, New Jersey 07446. Tel (201)
825-1 600. Telex 134552.

-
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Space Communications, Inc. III



KAY ilIODULAR CATV 1
NEW TO THE MARKET
NEW 9021 DIGITAL CAPTURE/RECEIVER

Captures the 2.5 mi l l isecond Simul-Sweep s ignal  and converts
the detected s imul-sweep analog s ignals to b inary form wi th a
fast ,  t rack ing I  b i t  A/D converter .  This  d ig i t ized in format ion is
stored in  a 256 word 8 b i t  memory.  The memory output  is  fed at  a
s low rate to a D/A converter  and the resul t ing analog s ignal
dr ives the sty lus to produce a hard copy pr int  of  the CATV
system's f requency response. Suited for both general
maintenance and for  system al ignment .  ls  bat tery operated and
weighs only 15 lbs. ,  so i t  can be taken to points inaccessib le to a
t ruck.
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9040 Spectrum Analyzer
Features a 72 dB dynamic range,
phase lock, 1 kHz resolution, input
calibration and manual/automalic
filter control.

h  G ) ( . ) L t  ' ( \  ( t )

9020 Summation
Sweep Receiver
Features a 40 dB post amplifier, 41
dB attenuator, markers, detector,
and t i l t  control.  Also bui l t in +15
dBmV reference signal.

9030 Cabl-yzer
Measures gain/loss and retu rn loss
of active and passive device. In-
c ludes  a t tenuators ,  e lec t ron ic
switch, bridge, and detectors.

It
I r f

Also complete l ine of
attenuators

KAYElemetrics Gorp. t
12 Map le  Avenue
Pinebrook, New Jersey 07058
(201) 227-2OOO

canada: GQMM-P[EX E[ECTR$NICS, LTD.
5215 De La Savane Street
Montreal 308. Quebec, Canada

' , l (be ( s ' e f$ (r (tr (i (ti^

9059 Sweeper
Now for both bench and system
al ignment .  Th is  sweeper  shows
system f latness when used with
the 9020 or 9021 receivers.
lnstal l  i t  at the head end to check
"down the  l ine . "  Use i t  on  the
bench fo r  ampl i f ie r ,  equa l izer ,
and t rap  a l ignment .

l l . r r r r r r r  r r  r r  r  r l  r  r  r \
Send for complete information and catalogs. I
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Our l0-meter diameter antenna. S-meter diameter antenna.

At Scientific-Atlanta we are in production on both 5-
and l0-meter earth stations. The l0-meter antenna pioneered
the way for satellite distribution of programming for the
CATVindustry.

Our 5-meter has been designed and engineered
utilizing proven technology gained from supplying over 70%
of the industry's earth stations.

Only an analysis of "quality-reception" and cost will
tell you which antenna size to choose for your area.

To size you right, we'll put our 25 years of experience
in telecommunications to work for you by preparing a com-
plete analysis of expected system performance. Based on
reception at your location, it will compare system noise tem-
perature, G/T, S/N and C/N characteristics between a 5- .
meter system and lO-meter system. And the difference in
costs can be compared as well, all to help you make an
intelligent buying decision.

So before you buy anything,let us help you make the
right decision. Our commitment to the Cable Industry includes
a nationwide network of service locations where emergency
help is available 24 hours a day.

By sizing you up right, we won't let you down.
For more information and an
in-depth analysis, please call
Bob Mason or Pat Bohana
at(404) 449-2000. Or write us.

Scientific
Atlanta

?
F

a

Communications

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2Cf;0, TWX 810-766-4912,Telex054-2898
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519 -745-9445, Telex 069-5239

Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TW16 7BB, England,
Telephone Sunbury on Thames 89751" Telex 896015
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On The Move Again. .  .
The CATV industry, through a recent period of

hard t imes wi th  t ight  money and even t ighter
federa l  regulat ions,  is  on the move again.  Af ter
nearly f ive years of depressed equipment sales
and much lower new system construction rates
than the industry  suppl iers  were geared up to
handle, there is strong evidence that a recovery
is  underway.  Conf idence is  re turn ing to  some
segments of  the suppl ier  market ;  new products
are beginning to  show up and much of  the much-
noted "technology gap" of the past f ive years
may soon disappear.

For the record, there hasn't been much new to" look at"  or  consider  purchasing for  around f  ive
yea rs .  The re  have  been  m ino r  changes  i n
equ ipmen t ;  a  hand fu l  o f  s i gn i f i can t  deve lop -
m e n t s ,  b u t  b y  i n  l a r g e  v e r y  l i t t l e  n e w
engineer ing has been done s ince around 1972-
73.  And i t  shows.  In  that  in ter im per iod,  whole
new genera t i ons  o f  desc re te  componen ts
( t rans i s to rs ,  lC ' s ,  and  d  i odes )  have  been
developed,  des igned in to equipment ,  and then
rep laced  by  even  newer  advances  i n  semi -
conductor  technology.  But  not  in  CATV.

When last  CATV went  through a "s ign i f icant"
per iod of  new equipment  development ,  most  o f
the CATV equipment  announced was designed
around component parts ( i .e. transistors, lC's, et
a l )  which were themselves designed pr imar i ly  i f
not  exc lus ive ly  for  CATV appl icat ions.  In  the
early '1970's, when it  appeared to the electronics
wor ld  that  CATV was going to  be invest ing in
hundreds of  thousands of  new mi les of  o lant  in  a
short period of t ime, there was a considerable
interest on the part of the descrete component
manufacturers to  "share in  th is  explos ion" .  So
they devoted some port ion of their own R and D
budge ts  to  the  des ign  o f  be t te r  t rans i s to rs ,
ch ips ,  connec to rs  and  wha t  a l l  l o r  CATV
applications. When the CATV explosion did not

Technology In GATV May Be
Moving Again!

occur  "on cue" ,  the component  people wrote of f
CATV and  wen t  back  to  des ign ing  pa r t s  f o r
mobile radio (CB for one), TV receivers, space
c o m m u n i c a t i o n s  a n d  o t h e r  a r e a s  w h e r e" g r o w t h "  w a s  e x p e c t e d .  I n  a  n u t s h e l l ,
component  manufacturers are l ike anyone e lse;
t h e y ' l l  p u t  m o n e y  i n t o  s p e c i f i c - a p p l i c a t i o n
design only  as long as they see vo lume sales
resul t ing.  CATV growth,  as pro jected in  the f i rs t
couple of  years of  the 70 's  decade,  was going to
be volume growth. But CATV's actual growth, as
represented by the system starts and the new
system mi les constructed dur ing the 1972- '1925
per iod  was  qu i te  fa r  back  f  rom the  vo lume
growth  expec ted  (o r  requ i red )  t o  sus ta in  a
r e a s o n a b l y  h i g h  l e v e l  o f  o r i g i n a l  d e s c r e t e
component  R and D

So descrete components for CATV became a
th ing of  the past .

The key word was, and is, volume. Volume
means hundreds of  thousands of  soecia l ized
component  par ts  annual ly .  That  is  the,k ind of
number  TRW saw when  they  deve loped  the
specia l  hybr id  ch ips for  CATV plant  ampl i f  iers  in
that era.

Volume separates pricing in a hurry. A person
could go in to a " job shop"  and have a real ly  top-
no tch  s ta te  o f  t he  a r t  amp l i f i e r  f o r  CATV
constructed today. l t  would possibly be better
than anyth ing today avai lab le,  i t  would ut i l ize
c o m p o n e n t  p a r t s  d e s i g n e d  f o r  s o m e  o t h e r
c o m m u n i c a t i o n s  a p p l i c a t i o n ,  a n d  i t  w o u l d
probably  cost  severa l  thousand bucks a uni t  in
the re la t ive ly  smal l  quani ty  level  o f  say 100 uni ts
or so.

The same top-notch state of the art amplif ier
designed and constructed by the custom job
shop could then be copied (part for part, layout
for  layout)  by another  smal l  job shop,  and i t
might  se l l  for  ha l f  a  K note a copy.  The d i l ference
in pr ice would be the advantage the smal ler  job1 0



shop has because of (1) not having to spend any
t ime ( i .e .  do l lars)  on or ig ina l  engineer ing design,
and, (2) having a lower general and assignable (G
and A) overhead structure. But the unit price of
the product produced would not come down to
the really quanity (volume) level i t  was capable
of, even at this point. Because even the small job
shop would be forced to uti l ize component parts
not  des igned speci f ica l ly  for  the appl icat ion at
hand, and would be paying fair ly st i f f  prices for
the parts (a factor caused by the small order
vo lume i t  p roduced  p lus  the  p remium p r i ce
attached to the parts themselves when they are
or ig ina l ly  des igned for  a  low volume useage
industry).

All  of this is a mixed bag of interesting and not
so interesting background. l t  says that CATV
fai led to  l ive up to  i ts  b ig  vo lume promise,  and
the people who are in a posit ion to create big
cost  reduct ions in  CATV equipment  lost  in terest
in  our  t iny industry .

At the same time descrete component part
research for specif ic CATV applications quit,  the
same shortage of volume sales impacted upon
the people in our own industry who also had a
s take  i n  vo lume sa les ;  t he  o r i g ina l  (CATV)
equ ipmen t  manu fac tu re rs .  W i th  sa les  no t
reaching forecasted levels, certain economies
had to be effected. Outside sales forces shrunk,
advert ising budgets went down, and f ield service
help dried up. Consolidations took place, and the
bot tom l ine was st i l l  red.  So the cuts  went
deeper. Eventually they reached raw enginee-
ring, where new products were being designed
and technology changes in  ex is t ing equipment
then in  the l ine was under  way.  The whole of  the
industry was geared up for a thunder-buster and
i t  bare ly  spr ink led.

The bread and butter of the cable industry has
long been in  the vo lume in  p lant  construct ion.
Cable volume produced several head to head,
professional, cable manufacturers each of whom
actively sought new ways to bring down costs,
keep quali ty up, and provide improved service.
Plant  vo lume produced the specia l - for -CATv
components in  CATV l ine ampl i f iers ,  which in
tu rn  p roduced  semi -au tomated  p roduc t i on
fac i l i t ies.  The equipment  costs  actual ly  came
down or stayed static during an era in the early
70's when other business costs rose. l t  was the
v o l u m e  o f  p l a n t  a m p l i f i e r s  w h i c h  m a d e  i t
possible for sizeable research and development
(R and D) budgets to be generated. Without the
volume, without the sti f f  competit ion of head to
head  capab le  p lan t  amp l i f i e r s ,  t he  R  and  D
budgets were cut  and in  some cases even
dropped. l t  didn't happen overnight but over a
period of f ive years the change was dramatic
none the less.

Dur ing  th i s  pe r iod  o f  t ime  wh i l e  cab le
deve lopmen t  was  l angu ish ing  many  o the r
sectors of electronics were doing very well.  The
a t ten t i on  o f  many  supp l i e rs ,  once  en t i re l y
devoted to CATV, shifted. l t  was a matter of

survival. Their base of operations shifted so they
were not so total ly dependent upon the cable
industry .  Smal l  system suppl ier ,  CADCO, once
the  bes t  known  name in  the  i ndus t r y  f o r
supp ly ing  the  ve ry  sma l l  sys tems  w i th
special ized small system equipm'ent, gradually
dropped out  o f  s ight  in  cable.  CADCO divers i f ied
into areas such as CB radio and as President
Bil l  Barnhart notes "Without that diversity we
would have gone under years ago." Not al l  of the
changes  occu red  i n  the  sma l l  ope ra t i ons .
Jerrold's transit ion as an operating segment of
Genera l  I ns t rumen ts  has  been  even  more
dramatic. The era when Jerrold dominated the
i n d u s t r y ' s  a n n u a l  t r a d e  s h o w  a n d  s i n g l e
handedly  p icked up the fu l l  tab for  the annual
convent ion banquet  was p la in ly  evolut ionary"cyc led"  at  th is  Apr i l 's  nat ional  gather ing.  Frank
G. Hickey, Chairman and Chief Executive Off icer
sa id i t  a l l  recent ly  when he noted , ,We have
recognized that the Jerrold organization must
become more productive and cut fat".

And so where d id a l l  o f  the new product
i nnova t i ons  go?  A f te r  twen ty - f i ve  yea rs  o f
dramat ic  annual  changes and a fast  moving"state of the art", where did the art go? Had it
been lost?

What's happened is purely evolutionary. l t  is
a lso pure ly  economics.  B ig companies,  absent
the volume required to fund extensive R and D,
more  wor r i ed  abou t  mee t ing  nex t  week ' s
p a y r o l l s  a n d  t h e  c u r r e n t  m o n t h ' s  s h i p p i n g
quotas than next  year 's  new product  p lans
shifted gears and emphasis. At the same time
two other things were happening. While CATV
slowed way down, and the R and D budgets were
no longer available to keep CATV technology
current with the fast paced changes in al l  of
electronics, small specialty companies began to
develop very special ized product l ines. Many of
these  compan ies  were  fo rmed  by  fo rmer
employees of  larger  CATV product ion com-
panies. These smaller companies started out
wi th  (as Frank Hickey might  note)" the fa t  gone" .
They started out with a handful of people, a few
concepts, and the background of engineering or
management of bigger companies. Mid State
C o m m u n i c a t i o n s ,  f o r m e d  b y  t w o  f o r m e r
employees of Texscan, is an excellent example
of the case in point. l f  you take technology of the
big company, set up shop in a small rented
fac i l i ty ,  and concentrate on a very narrow
product range, you just might make it .  Small
companies have severa l  advantages b igger
operations don't have. They are small enough to
move fast and that 's important. New products,
developed in a hurry and for minimum invested
eng inee r ing  t ime  and  do l l a rs ,  a re  a  mus t .
Without new products the small company has no
chance for survival nor for competing witn tne
b igge r  ou t f i t s .  Tom O lson  o f  TOMCO has
observed "The key around here is to have at least
one new, totally innovative product every year".
What  Olson is  say ing is  that  f i rs t  the smal l
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company seeks out  re la t ive ly  smal l  product ion
i tem oroducts.  F ind a market  for  some box that
might  se l l  a  couple of  hundred uni ts  a year .  Such
a market is often well recognized as for-need-for-
product  but  i t  is  s imply  too smal l  for  most  i f  not
a l l  o f  t he  l a rge r  supp l i e rs  to  bo the r  ge t t i ng
e x p e n s i v e  c o r p o r a t e  o v e r h e a d  i n v o l v e d  i n .
"Around here new equipment engineering is not
a funct ion of  a  smal la l lo tment  of  an annual  sa les
volume; i t  is a matter of survival" adds Olson.

So the smal l ,  specia l i ty  companies such as
TOMCO and Mid State have been hard at work
devot ing unusual ly  large por t ions of  the i r  own
i n t e r n a l  e n e r g i e s  a n d  a v a i l a b l e  d o l l a r s  t o
"s tay ing a l ive"  by constant ly  work ing on new
oroduct  innovat ions.  That  is  one e lement  that
has developed over  the past  few years,  a t  a  t ime
w h e n  t h e  l a r g e r  c o m p a n i e s  h a v e  l a r g e l y
abandoned the extensive R and D ooerat ions of
years ago.

The other  e lement  is  the per iphera l  " fa l l  out"
of  genera l  e lect ronics technology.  Dur ing the
golden era of  innovat ive CATV engineer ing,  say
the la te 60 's  and the f  i rs t  couple of  years of  the
7 0 ' s  e v e r y  n e w  a n n o u n c e m e n t  o f  a  n e w
transis tor  or  o ther  pr ime component  par t  by the
component  manufacturers i  m mediate ly  resu l ted
in  an  eng inee r ing  ass ignmen t  f o r  some budd ing
young engineer  in  one or  more CATV R and D
fac i l i t i es .  "W i l l  i t  wo rk  i n  CATV?"  was  the
quest ion a lways asked.  The answer was usual ly
"no" ,  but  in  the process of  evaluat ing the s teady
stream of new parts the CATV industry stayed
current  wi th  the component  "s tate of  the ar t " .
Noth ing s l ipped by.  V i r tua l ly  every oppor tuni ty
was taken to  improve CATV's equipment  l ines.

There are hundreds of  new t rans is tors  and
pr imary -pa r t s  deve lopmen ts  each  mon th .  To
check each out  for  CATV appl icabi l i ty  takes t ime
and i t  takes money.  R and D money.  When th is
systemat ic  checking process ceased,  or  was cut
way back, CATV innovation by CATV companies
ground to near  a s tandst i l l .  l t  c reated a vacuum.
And  vacuums  l i ke  to  be  f i l l ed ;  i t  i s  t he i r  na tu re .  l f
CATV was not  do ing a l l  that  wel l ,  and i t  lost  the
abi l i ty  as a manufactur ing industry  to  keep up
wi th the s tate of  the ar t  o f  components,  o ther
a reas  i n  e lec t ron i cs  do ing  be t te r  t han  CATV
began to become in terested in  the vacuum.
Q-BIT is  a  good example here.  A pr ime sup-
p l ier  o f  50 ohm wor ld  smal l  s ignal  ampl i f iers ,
Q-BlT not iced astute ly  that  CATV product  des ign
was  beg inn ing  to  fa l l  beh ind  the  componen t
state of  the ar t .  Thei r  "nut"  covered by the i r  50
o h m  b u s i n e s s ,  i t  t o o k  l e s s  t h a n  a  m a j o r
development  ef for t  and a major  investment  f  or  Q-
BIT to  modi fy  some of  i ts  "s tate of  the ar t "  50
ohm ampl i f  ier  approaches f  or  the 75 ohm market .
In  a round about  way,  Q-BlT 's  product  l ine for
CATV was developed per iphera l ly  to  the i r  major
business concern.  The fac i l i ty  was on hand,  the
e n g i n e e r i n g  a l r e a d y  d o n e  f o r  s m a l l  s i g n a l
ampl i f  iers .  The changes requi red for  the 75 ohm
wor ld were much less in  cost  to  the company

t h a n  w o u l d  h a v e  b e e n  t h e  c a s e  i f  a n o t h e r
company started out from scratch to develop a
pure ly  75  ohm smal l  s igna l  ampl i f ie r  p roduc t
l i n e .

So there has developed in CATV a "fal l  out"
a tmosphere  where in  compan ies  w i th  very  l i t t le
or  no  prev ious  75  ohm wor ld  p roduc t  exper ience
have deve loped supp lementa l  p roduc t  l ines  fo r
CATV.  ln  most  cases  the  75  ohm oroduc ts  cou ld
not  and wou ld  no t  have made the i r  way  to  the
marke tp lace  in  a  pure  75  ohm env i ronment .  The
cos ts  were  s imp ly  too  grea t ,  w i thout  the  subs idy
p r o v i d e d  b y  e i t h e r  t h e  5 0  o h m  w o r l d  o r  b y
p r o d u c t s  u n r e l a t e d  t o  C A T V .  B u t  a s  a
supp lementa l  l ine  o f  p roduc ts  in  a  company
where the basic overhead was already being paid
by  o ther  p roduc t  l ines  in  o ther  indus t r ies ,  the
CATV overhead was min ima l .  And s ince ,  as  in  Q-
B I T ' s  c a s e ,  t h e  R  a n d  D  c o s t s  w e r e  l a r g e l y
a l ready  "covered"  by  the  major  emphas is  o f  the
f i rm,  the  CATV produc t  l ine  cou ld  a f fo rd  to  be
d e s i g n e d  a n d  m a r k e t e d ;  a n d  o f  g r e a t e r
impor tance,  the  R and D necessary  to  keep the
produc t  l ine  fo r  CATV cur ren t  and "s ta te  o f  the
ar t "  was  a l ready  in  p lace .

Most CATV people with f ive or more years
under  the i r  be l ts  we l l  reca l l  tha t  there  was an  era
in  th is  indus t ry  when every  p iece  o f  equ ipment ,
f r o m  t h e  o f f - a i r - a n t e n n a s  t o  t h e  m a t c h i n g
t rans former  came f rom a  s ing le  supp l ie r .  There
are  many-many "a l l  Jer ro ld"  o r  "a l l  Ameco"  (e tc . )
p lan ts  th roughout  the  count ry ,  even today .  l t  was
unth inkab le ,  f rom the  sys tem opera tor ' s  po in t  o f
v iew,  to  hybr id  o r  mix  h is  p roduc t  l ines .  l t  was
simply not something one considered. That era
is  a l l  bu t  gone.  The spec ia l i t y  compan ies  and the
"per iphera l  compan ies"  have seen to  tha t .  A  Q-
BIT  pre-ampl i f  ie r  o r  a  TOMCO processor  o r  a  Mid
State meter are apt to show up most anywhere;
even in  a  tu rnkey  sys tem ins ta l led  by  a  la rge ,
major  supp l ie r .  B i l l  Barnhar t  o f  CADCO reca l l s  " l

remember the day when CADCO sold a complete
12 channel headend into a new system in South
Carol ina. This was a Jerrold turnkey and Jerrold
f inanced plant.  But the buyer insisted on CADCO
antennas, CADCO pre-ampl i f iers,  CADCO str ip
processors. We got our purchase order from
Jerrold and we got our money from Jerrold. That
never would have happened in 1970!

I t  a l l  bo i l s  down to  innovat ion .  When the  smal l
compan ies  or  the  per iphera l  compan ies  ge t  the
t e c h n o l o g y  j u m p  o n  t h e  l a r g e r  s u p p l i e r s ,  t h e r e  i s
a  fo rm o f  buyer  revo l t .  And a  techno logy  jump
takes  raw research  and deve lopment .  l f  the  b ig
b o y s  c a n ' t  a f f o r d  i t . . . a n d  t h e  s m a l l  g u y s  a r e
a l i ve  on ly  because they  have i t ,  sooner  o r  la te r
t h e  b u y i n g  h a b i t s  b e g i n  t o  c h a n g e .

There  is  one more  e lement  invo lved in  the
"new"  techno logy  "base"  fo r  CATV;  and tha t  i s
t h e  o u r e  f a l l  o u t  f r o m  o t h e r  i n d u s t r i e s .
Mic rowave is  an  exce l len t  example  o f  how th is
who le  a rena is  perhaps  about  to  c rea te  major
waves  in  the  CATV 75 ohm wor ld .  A t  the  most
r e c e n t  ( A p r i l )  a n n u a l  i n d u s t r y  t r a d e  s h o w  i n



Chicago,  a not  unkown to CATV company pul led
the rug out  f rom under  v i r tua l ly  everyone e lse in
the microwave business. And police radars are the
root of the innovation.

Microwave has gone through i ts  ups and
downs in  CATV through the years.  By the mid
60's GHz microwave for CATV common carriers
was apparent ly  go ing to  be "b ig"  bus iness.  And
so it  attracted the special i ty marketing efforts of
several big names in microwave gear. Names l ike
Col l ins,  Raytheon,  and Motoro la.  Then as the la te
60's rushed across the industry the FCC got
heavi ly  in to the CATV microwave act  and a" t reeze"  a l l  bu t  s topped  the  then  rap id
expansion of  CATV microwave in  the 6 GHz
region. When the dust sett led two things had
happened. The FCC has ruled that future CATV
microwave was going to have to be in many
c a s e s  s h i f t e d  u p  i n t o  t h e  t h e n - n e w  1 2  G H z
(CARS band) region. The practical effect of this
change gladdened the heart of most over-the-air
broadcasters;  CATV microwave growth was
severely stunted. So there went the volume that
had  a t t rac ted  the  Co l l i ns /Ray theon /Mo to ro la
c rowd .  And  w i th  the  vo lume d i sappear ing . .  .
in terest  in  CATV went  by the wayside as wel l .

W i th  the  sha rp  cu t  back  i n  CATV 6  GHZ
growth, and the newness of the 12 GHz band a
new generation of CATV microwave developed.
Out  of  the compet i t ive ju ices came a couple of
new formats for CARS band, and one of those
(Hughes '  AML approach)  eventual ly  became the
d o m i n a n t  p r o d u c t .  T h e  A M L  a p p r o a c h  w a s
perhaps one of the last really innovative product
designs for  CATV, coming as i t  d id  at  the end of
the golden era for CATV R and D. The CARS band
equipment  development ,  and more especia l ly
the AML gear ,  came dur ing a per iod of  h is tory
when another  major  innovat ion was gain ing a
toehold in  e lect ronics.  That  was (and remains)
the revolutionary switch to total ly sol id state
microwave equipment. Had AML gotten started
even a few years prior, when klystrons were sti l l
the s tandard approach to  get t ing RF power
output at microwave frequencies, the story may
wel l  have been markedly  d i f ferent .  But  AML
came a long  j us t  as  so l i d  s ta te  m ic rowave
trans i t ion began,  and so i t  h i t  the ground running
as not  on ly  new but  wi th  so l id  s tate re l iab i l i ty
going for  i t .  The vo lume was suf f  ic ient  to  susta in
the necessary R and D at Hughes to bring out
such an innovat ive product ;  prov ided the p ie
d idn ' t  get  sp l i t  up too many t imes.  As the AML
trade press advert isements reported for many
years,  AML had a l lbut  100 percent  o f  the market .
I t  was a s t rong hold for  one company,  and whi le
others have chipped away at gaining a toehold in
the CARS band marketplace, the relatively small
market to begin with plus the head start gained
by  AML 's  app roach  neve r  rea l l y  p rov ided
suf f  ic ient  vo lume "potent ia l "  for  anyone e lse to
sit down and invest the necessary R and D bucks
to g ive AML a race for  the i r  money.  Again,  there
needed to be volume to get the R and D work

done,  and wi th  AML's headstar t  and basica l ly
state of the art package anyhow, the opportunity
for  compet i t ion-ser ious compet i t ion just  was
not there.

But other areas of sol id state upper-band(s)-
microwave were not  s i t t ing s t i l l  through a l l  o f
th is .  The 8/9/10 GHz range was exper ienc ing an
explos ive growth at  government  and pr ivate
levels  and many non-CATV-acquainted manu-
fac tu re rs  were  busy  deve lop ing  m ic rowave
products for the non-CATV marketplaces. Some
of these markets were very large. Police radar,
operat ing in  the 10 GHz range,  was one of  those
m a r k e t s .  T h e  l i t t l e  1 0 - 5 0  m i l l i w a t t  o u t p u t
transmitters and their companion receivers were
reaching a h igh ly  sophis t icated s tate of  the ar t .
Lit t le known to CATV solid state microwave
components wi th  s t range sounding names l ike
IMPATT d iodes and TRAPATT d iodes and GUNN
diodes were being developed in laboratories at
RCA and IBM and elsewhere. Lots of R and D
bucks were going into these new approaches to
genera t i ng  t ransmi t te r  power  and  rece i ve r
sensi t iv i ty  a t  the 8 GHz and up ranges.  And the
marke ts ,  bo th  domes t i c  and  fo re ign ,  were
suf f  ic ient ly  large to  susta in the R and D costs .  A
dol lar  vo lume revolut ion of  sor ts  was under  way
in the microwave region. Each new development
that brought hardware costs down resulted in
n e w  a p p l i c a t i o n s  f o r  t h e  e q u i p m e n t .  T h i s
increased the volume and the circle for yet new R
and D funds was complete.

=

(9

..BROWN'S MINI.MIZER ELIMINATED
POWER SURGE OUTAGES. . ."
"TV Signal  Service f i rs t  insta l led the Brown
lV l i n i -M i ze r  i n  Ma rch  1974  a t  a l l  p l an t  power  supp l y
locat ions where l ine surges and l ightning surges
caused unexpected serv ice outages.  The Mini-Mizer
has cured out  outage problems; we no longer reset
breakers and change luses dur ing storms. We
recommend the lv in i -Mizer.  .  . "

T. C. Masters
TV Signal Service
Mena, Arkansas

Are you still erperiencing plant or headend outages because of uncontrolled power
line surges or lightning striles? For hundreds of CATV systems, this is a problem of
the past. There is a full line of Brown Electronics llini.Mizers (patented circuit)
available for all plant and headend applicaiion. Call or write for complete
information.

BROWN ELECTROTVICS
lrlemusnoad larD0urrllle,l(Gnlucluf0906

(000t516-5231
1 3



An inkl ing that perhaps a new pricing era was
approaching for  10-12 GHz microwave equip-
ment  f i rs t  became apparent  in  February when
M i c r o w a v e  A s s o c i a t e s  ( B u r l i n g t o n ,  M a s s -
achuset ts)  announced in  a handfu l  o f  amateur
radio publ icat ions that  they were of fer ing a 20
mi l l iwat t  GUNN osci l la tor  t ransceiver  ( i .e .  a  20
mi l l iwa t t  ou tpu t  RF  t ransmi t te r  w i th  a  12  dB
noise f igure receiver  bu i l t  around a Schot tky
type mi ier  d iode)  in  the (amateur)  10 GHz band
for (are you ready for this) $108.00. The package
was considerably sweetened by the Microwave
Associates of fer  to  inc lude a 17 dB gain "horn"

type antenna for  the same pr ice.  In  fact ,  the
' iham" could buy a pair of the transceivers ready
to  pu t  on  the  a i r  and  commun ica te  i n  t he  10  GHz
band for  $185.00,  inc lud ing the horn antennas.

Now Microwave Assoicates is what you would
call  a large international company. The number
of  10 GH2 t ransceiver  un i ts  they might  poss ib ly

sel l  in  the l imi ted "ham radio"  market  could not
possibly amount to suff icient volume to offset
bven thb suppl ier 's  one day postage b i l l  in  a  fu l l
year. The "ham transceivers" were obviously
being offered primari ly because one or more of
the  M ic rowave  Assoc ia te  h ie ra rchy  were
themselves hams, the company had the product
in production anyhow for other markets, and the
"other"  market  where the smal l  un i ts  were being
sold was suf f ic ient ly  large to  have a l ready
brought  the pr ice down to the rather  astounding
$100.00 per transceiver range.

So it  was with no more than moderate surprise
that  in  Chicago in  Apr i l  a t  the annual  t rade show
the Microwave Associates display booth proudly
announced the "October 1977 availabi l i ty" of a
complete 12GHz CARS band single channel, FM
( f requency  modu la ted )  m ic rowave  hop  fo r
$2400.00; less the receive and transmit antennas.

"We are sincerely worried or concerned with

] 2 G R X

4 FOOT DISH 6 FOOT DISH

DIAGRAM ONE

()

MICROWAVE ASSOCIATES LOW COST GEAR

T h e  M i c r o w a v e  A s s o c i a t e s  M A - 1 2 X C  C A R S  b a n d
t ransmi t te r  i s  a  "Mic rop lexer "  12  GHz range t ransmi t te r
su i tab le  fo r  s ing le  channe l  o r  mu l t i -channe l  mic rowave
app l ica t ions .  The un i t  i s  a  12  GHz GUNN d iode package
opera t ing  d i rec t l y  a t  the  12  GHz f requency  chosen.  The
un i t  i s  AFC cont ro l led  ih rough a  mixer  cav i ty  where  a
smal l  amount  o f  the  12  GHz outpu t  s igna l  i s  coup led  in to
a  compar ison-mode w i th  a  in te rna l  c rys ta l  con t ro l led
osc i l la to r  source .  The f requency  d i f fe rence be tween the
reJerence s igna l  and the  GUNN d iode osc i l la to r  s igna l  i s
d iv ided in  a  d ig i ta l  ne twork  and compared d i rec t l y  to  the
c r y s t a l  r e f e r e n c e  o s c i l l a t o r .  T h e  " e r r o r "  s i g n a l  i s
in tegra ted  and fed  back  to  the  mic rowave (GUNN)  d iode
a s  a  c o n t r o l  v o l t a g e .  T h i s  " l o c k s "  t h e  m i c r o w a v e
f requency  s igna l  to  the  c rys ta l  osc i l la to r  source ;  i ' e .
AFC.

The video baseband signal is processed with a pre-
emphas is  ne twork  and app l ied  d i rec t l y  to  the  (GUNN)
d i o d e .  T h i s  r e s u l t s  i n  f r e q u e n c y  m o d u l a t i o n  o f  t h e
(GUNN)  d iode osc i l la to r .

The MA-12XC opera tes  d i rec t l y  f rom 115 VAC,  i s
housed in  a  smal l  con ta iner  (approx imate ly  6  inches  by  6
inches  by  9  inches) .  The hous ing  mounts  e i ther  indoors
or  a t  the  base o f  the  tower /mast  ins ide  o f  a  meta l
w e a t h e r p r o o t  c o n t a i n e r .  E a c h  o f  t h e  M A - 1 2 X C
" t ransmi t te rs "  comes w i th  su i tab le  t ransmiss ion  l ine
"p lumbing"  equ ipment  to  a l low i t  to  e i ther  d i rec t l y  feed
the  wavegu ide  to  the  an tenna or  be  coup led  in to  a

" m i c r o p l e x e r "  ( c o u p l e r )  n e t w o r k  p l u g g i n g  i n t o  o t h e r
channe l -packages a lso  connected  to  the  same antenna.
Up to  20  channe ls  can be  t ransmi t ted  th rough a  common
t ransmi t  an tenna.

Output  power  i s  in  the  20  mi l l iwa t t  range (12 .7  to  12 .95
GHz) .  FM dev ia t ion  is  + f  4  MHz fo r  1  vo l t  v ideo peak  to
peak  input .

The rece iver  package is  a  s imi la r  package u t i l i z ing  a
Schot tky  mixer  d iode.  As  shown in  d iagram 2 ,  mu l t ip le
channe ls  a re  fed  by  a  s ing le  rece ive  an tenna.

Microwave Associales suggests ranges of 5--10 miles
u t i l i z ing  4  foo t  t ransmi t  parabo las  and 6  foo t  rece ive
o a r a b o l a s  f o r  m u l t i p l e - c h a n n e l  i n s t a l l a t i o n s .
Communica t ions  is  l im i ted  to  l ine-o f -s igh t  pa ths ,  w i th
s p r e a d  ( o r  f r e e  s p a c e )  l o s s e s  b e i n g  t h e  p r i m a r y
cont r ibu tor  to  oa th  a t tenuat ion .  A t  d is tances  o f  5  mi les
the  comouta t ions  ind ica te  fade marg ins  o f  35  6  dB w i th
the  4 /6  foo t  an tenna ins ta l la t ions .  A t  a  d is tance o f  10
mi les ,  u t i l i z ing  8  foo t  an tennas on  bo th  ends  o t  the
c i rcu i t ,  computa t ions  ind ica te  lade marg ins  o{  38 .2  dB.
Paths  as  long as  20  mi les  wou ld  seem wi th in  reason;  a
sub iec t  CATJ w i l l  exp lo re  in  g rea ter  depth  as  the  sub jec t
mat te r  "matures" .

The manufacturer is Microwave Associates ( lnc.) '  63
T h i r d  A v e n u e ,  B u r l i n g t o n ,  M a s s a c h u s e t t s  ( 0 1 8 0 3 ) ;
lelephone (617\ 272-3100. Pricing on the MA-12XC-T
t ransmi t te r  i s  approx imate ly  $1  ,400 per  channe l  wh i le
pr ic ing  on  the  mode l  MA-12-XC-RA rece iver  i s  $1 '000 per
channe l .
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t h i s  p r o d u c t "  e x p l a i n e d  a n  e n g i n e e r  f o r
Microwave Associates. "We are not exactly sure
what i t  is we may have created". The engineer
was speaking perhaps out  o f  turn,  but  he was
ref lect ing on the quest ion ' ls  th is  not  a  major
price breakthrough in microwave packaging, not
merely  for  CATV, but  for  a  wide number of
appl icat ions? '

Before you run off looking for a fr iendly ham
rad io  ope ra to r  t o  o rde r  up  the  M ic rowave
Associates $108.00 transceiver package as a
cheap and d i r ty  means of  get t ing some s ignal  to
squi r t  across the r iver  or  down the road,  i t  should
be made painfu l ly  c lear  by CATJ that  whi le  the
pr ic ing of  the amateur  t ransceiver  package is"dirt cheap" there are several sound reasons
why this is not something you can adapt to CATV
operat ion.  F i rs t  o f  a l l ,  any microwave equipment
put into service by a CATV system must by
necessi ty  have an FCC l icense.  The FCC l icense
wi l l  on ly  be granted i f  the equipment  which you
intend to  ut i l ize (and you ind icate what  type of
equipment  you in tend to  use on your  microwave
or  CARS band  app l i ca t i on )  has  been  t ype
accepted for CARS band use. The Microwave
Associates gear that is offered to the hams at the
r id icu lous $100 pr ice is  not  type accepted for
anyth ing.  ( l t  does not  have to  be for  amateur  use;
b u t  f o r  c o m m e r c i a l  u s e  i t  m u s t  b e  t y p e
accepted.)  And then there is  the mat ter  o f
f requency.  The 10 GHz amateur  band is  not  the
12  GHz  CARS band .  T rue . . . t he  GUNN d iode
package might  be re-mounted in to a su i tab le 12
GHz package and made to f  unct ion in  the 12GHz
band.  l f  you are an engineer  and know what  i t  is
you are doing. And then you proceeded to get
t ype  accep tance  fo r  you r  "one  o f  a  k ind "
adaptat ion.

S i m p l e  G u n n - d i o d e  o s c i l l o t o r  u s e s  o  h o l f - w o v e l e n g t h  c o o x i o l  c o v i t y .

:::'S:ffi ff ':l:::'J:1r'T.'3:l'.:.:'?'J,".:fi lll,[:'*l]l':ff :1:;'"Ji
h o r m o n i c  { r e q u e n c i e s  o r e  c o m m o n ,  o n d  l h e  c o q x i o l  c o v i l y  i s  m o r e  s e n s r t r v e  t o
l e m p e r o i u r e  c h o n g e s  o n d  l o o d  m i s m o l c h e s  t h o n  w o v e g u i d e  r e s o n q l o r s .

DIAGRAM THREE

Then there is the matter of modulating and
demodulat ing the uni t .  The 10 GHz amateur  uni t
l acks  seve ra l  re f i nemen ts  wh ich  the  CATV
operator  would ins is t  upon.  The 10 GHz amateur
package lacks a modulator, and the suggested
packaging for amateur useage (see HAM RADIO
magazine, pages 10-22, Apri l  1977) involves
ut i l iz ing a 30 MHz i . f .  "o f fset"  or  adapt ing an FM
broadcast  band receiver  as an i . f .  s t r ip  that
i n c l u d e s  t h e  d e m o d u l a t o r  f  u n c t i o n  f o r  t h e
receive s ide of  the ledger .  As out l ined separate ly

)
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TYPICAL 6  CHANNEL SYSTEM

# 5 MILES ---------+

4 FOOT
DISH

MULTI  CHANNET
FML RECEIVER

VIDEO OUTPUTS

DIAGRAM TWO
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here, the Microwave Associates MA-l2XC CARS
band transmitter ($1400 per channel)and the MA-
12XC-RA receiver ($1000 per channel) has a video
(audio)  input  and output  approach.  S imply p lug in
your video source and your audio source at the
transmitter end, and take off video and audio at
the output.

M ic rowave  Assoc ia tes  has  done  the i r
h o m e w o r k  o n  t h i s  p a c k a g e .  T h e  s e t  u p
demonstrated (passively, but lashed together) at
Chicago was a several channel package and the
p re l im ina ry  da ta  shee t  shows  s i x  o r  more
channels  (12 is  pract ica l )  "microplexed"  in to a
s ing le t ransmi t  antenna and d iv ided out  f rom a
single receive antenna.

For  the record,  "MA" is  expect ing to  be
making delivery on the new "low cost" package
by October of this fal l .  Ahead of the f irm before
sales and deliveries can begin is the often t ime
consuming FCC type acceptance program.

(Editor's Note: A series ol in.depth articles is
currently in preparal ion by the CATJ staff
covering the newest approach to low cost
microwave service. The first segment, to appear
in the June CATJ, wil l  deal with the theory of
operation of GUNN diode microwave oscillators.
A subsequent report will detail the design of the
Microwave Associates package. lt is likely that
the package wi l l  be shown and perhaps
demonstrated at CCOS-77 [see separate report
this issuel this summer.)

CATV

PROELEM IN
YOUR SYSTEM ?

FIELD ENGINEERS CAN SOLVE THEM ALL !!

cAu. ilotT F(lR DETAil.S
QALL COLLECT 703 -434- 5965

Co,So*,ri, PO. Box 1106 Horrisonburg,Vo. ruaor

ComSoucs

Simple  wovegu ide  resono lor  fo r  Gunn-d iode osc i l lo to rs .  In  th is  c i rcu i t  the
microwqve energy  f rom the  Gunn d iode is  coup led  in to  ihe  cov i i y  w i ih  o  pos t
mounted be lween the  nor row d imens ion  o f  the  wovegu ide .  The s ize  o f  the
open ing  ( i r i s )  i s  op i im ized fo r  mox imum power  ou tpu t  ond iso lo t ion  f rom
impedonce mismotches .  The r f  choke requ i res  core fu l  des ign  fo r  min imum #
loss.

DIAGRAM FOUR

GUNN DIODE

GUNN OSCILLATOR

Culowoy view of the lO-GHz Microwove Associqies Gunnplexer.  The posi,
coupled Gunn diode is tuned to the desired frequency with the dielectr ic

iuning screw, ond the r f  energy is coupled oui through on ir is.  The ferr i te
c i r c u l o l o r  c o u p l e s  o  s m o l l  o m o u n t  o f  e n e r g y  i n t o  t h e  S c h o i l k y  m i x e r  d i o d e  o n d
i s o l o t e s  l h e  t r q n s m i t  o n d  r e c e i v e  f u n c t i o n s .  M i x e r  i n i e c l i o n  c o n  b e  o d i u s l e d  w i i h
t h e  s m o l l  s c r e w  m o u n l e d  i n  f r o n t  o f  t h e  c i r c u l o t o r .  A  h o r n  o n t e n n q  p r o v i d e s  I  7
d B  g o i n .

DIAGRA'I'I FIVE

GUNNPLEXER ] GUNNPLEXER 2

t t  =  1 0 2 0 0 M H r :  l 0 2 3 0 M H z

*]l

o

{

G u n n p l e x e r  o p e r o t i o n .  S i n c e  t h e  s o m e  o s c i l l o t o r  i s  u s e d  o s  b o t h  o  t r o n s m i | l e r

o n d  l o c q l  o s c i l l o t o r  f o r  l h e  m i x e r ,  t h e  i - f  o t  e o c h  e n d  o f  t h e  l i n k  m u s t  b e  o r  t h e
s o m e  f r e q u e n c y ,  o n d  l h e  f r e q u e n c i e s  o f  t h e  G u n n  o s c i l l o t o r s  m u s t  b e  s e p o r o t e d
b y  t h e  i - f .  I n  t h e  e x o m p l e  s h o w n  h e r e  t h e  G u n n p l e x e r  o t  o n e  e n d  o f  t h e  l i n k  i s
l u n e d  l o  1 0 2 0 0  M H z  3 0 - M H z  i , f  r e c e i v e r s  o r e  u s e d  s o  t h e  G u n n p l e x e r  o t  t h e

o l h e r  e n d  m u s l  b e  t u n e d  3 0 M H z  h i g h e r  o r  l o w e r  ( ) 0 2 3 0 o r  1 0 1 7 0  M H z ) .

i
I

I
MODULATOR

L _ l

VARACTOR BIAS

(  1 0 2 3 0 M H z  I

I  l0200MHz /
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Li t t le  th ings,  such as an explos ion in  the s ize
of  the pol ice radar  marketp lace or  an explos ion
in the growth of  a i rborne miss i le-age e lect ronics
systems,  can then create fa l l -out  explos ive
g rowth  fo r  o the r  l i t t l e - connec ted  i ndus t r i es .
Such as CATV. And somet imes,  such as now,  the
timing is perfect.

Recal l  that  the AML CARS band approach,
which to date has opened up CATV for more than
100 communi t ies across the nat ion,  came on the
scene at  a  t ime when normal  CATV microwave
was at  a  v i r tua l  s tandst i l l ;  thanks to  an FCC
freeze.  And for  AML,  the t iming was near-per fect
s imp ly  because  the  m ic rowave  indus t r y  j us t
happened to be going through a t rans i t ionary
stage f rom k lyst rons to  so l id  s tate equipment .
The combinat ion of  an FCC f reeze/opening of  a
new band,  p lus,  t l ie  swi tch over  to  so l id  s tate put
AML ahead of  the pack.  Now along comes a t ru ly
low cost  approach to  modest  d is tance CATV
microwave (say in  the 5-15 mi le  reg ion in  most
areas) at a t ime when (1) the FCC has dropped
the rest r ic t ions on prohib i t ive regulat ions for
CATV systems of under 500 subscribers (and
fu r the r  p romises  to  make  tha t  number  1 .000

subscribers before the summer is over), and, (2)
when CATV smal l  ear th terminals  are just  get t ing
up a head of steam thanks to another FCC action
t h i s  p a s t  D e c e m b e r .  W h e n  y o u  c o u p l e  t h e
re la t i ve l y  f ree -marke t  p lace  fo r  sma l l  CATV
sys tems  w i th  the  l ow(e r )  cos t  ava i l ab i l i t y  o f
sate l l i te  terminals .  .  .and mix in to th is  b lend the
new availabi l i ty of microwave hops for $2400 per
channel ,  you undoubtedly  have the makings of  a
who le  new exp los ion  i n  CATV cons t ruc t i on
act iv i ty .

" l  have six small communit ies around my 700
subscriber system. They are al l  within 10 miles of
me. The largest has 210 potential homes while
the smallest has 80 homes. l f  I  could beam
channel 17, HBO plus one or two distant signals
v ia  th i s  l ow  cos t  m ic rowave  in to  these
communit ies with the Microwave Associate's
package,  p lus add in  the local ly  received
channels on a short 100 foot tower at each of the
smaller communit ies, I  could easily build the
complex into 1400 or so subscribers" noted a
very much impressed CATV operator from the
northeast at the Microwave Associates booth in
Chicago. "Where do I sign the order form?"

IN  THE JUNE CATJ.  .  .
Coming in the June CATJ are a pair of addit ional CARS

band microwave leatures; one detai l ing lhe theory of
Gunnplexer operal ion and the second i l lustrat ing a clever
microwave lechnique for swilching in backup video signals.

Also coming in June is Part l l  of Steve Richey's "Mini.

Freq" (300 MHz) counler, a thorough review of lho new
Sadelco Digi lal  Signal Level Meter, and some explorat ion of
the new breed of CATV headend helerodyne processor.

THE PRICE IS RIGHT
Mid State's

features
LM-l3 Signal Level Meter
of a mid-pr ice instrument

equipment prices.

brings you the
at installers

M,o
TATE 174 S,FIRST AVE.

EIEECH GFIOVE.IN. 46107
317-7A7 - g4e6

SPECIFICATIONS
Frequency Range Channels 2-13 standard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy r 1  d B
Tempera ture  Accuracy  +1 .5  dB f rom 0  to  120 'F .
Power Requirements 10 AA cel l  batteries

$30
$27
$ 1 5
Consult Factory

o Easy fo Use o Rugged

Size
Weight
Price

13th Channel
Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

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

OPTIONS

o Accunte o Flexlble

Co--uNrcATroNs, rNc.

(o
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bureaucracy.
Austral ia. ls i t  such a place? What about the

CATV industry there? ls the "cl imate" conducive
to the development of such an industry?

There are comparisons that could be made.
The country is almost exactly the same land area
as the contiguous 48 states. The population is
around 60% of the Canadian population (Canada
is about 25% physical ly larger than Austral ia),
and,  l ike the Canadian populat ion,  largely  "con-
centrated" along certain geographic- areas (the
coast l ines on the east, southeast and far west
have the most predominent concentrations). The
economy, on a comparit ive scale of the U.S. and
Canada, is relatively similar; but not as advan-
ced.

Television. Austral ia has television; i t  has had
it since 1956. Austral ia has just under 4,000,000
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\
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o
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(?) Young Man
n the federal bureaucracy

r you, and you awake in the middle of the operat
t ing not  about  whether  your  new l ine

exteh5idih wil l  attract suff icient customers to

'openjng tu,ptlie
and opfirqte$
Commis\ion'

and di$arsif ied cl
'a,l ;bo9m: tov,vfl at-

Canada has maintAined a simj
Canadian Broadcas'1ing Corl

icy.wipt'their
rn"" 'Both the

m os p h ef d' ffi$fiffi ; iopport u n i ty; th e- o ppb rt u n i ty ABC and the CBC ard-owned and dperated by anrrtunity; the oppbrtunity
your own way, to create

your o{yn bi j{hlf lpss,.,6otdings in a simple en-
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arm of their respective federal governments, and
are largely (but not exclusively) supported by an-
nual receiver taxes levied on the receivers in use.

Austral ia has non-government stations as
well;  although not al l  areas of the country served
by the ABC are within reception range of the "in-
dependent" stations. Independent refers to their
ownership, not their programming status; a
s izeable group of  the " ind ies"  have banned
together to form the Federation of Austral ian
Commerc ia l  Telev is ion Stat ions.  ln  the Uni ted
States we might cal l  such a group (FACTS for
short) a 'network'.

The genera lconcept  in  Austra l ia  is  to  (1)a l low
the ABC to put a station on the air, (21then al low
(if the market warrants such an investment) a'commerc ia l '  or  independent  s tat ion to  bui ld  a
station in the same 'market'  area. Then if  the
market is really sizeable, a second or even third
' independent' station is al lowed. There are 85'market  reg ions 'wi th  s tat ions l icensed;  but  on ly
31 of these have two or more stations (meaning
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one  ABC p lus  a t  l eas t  one  , commerc ia l ' o r  i nd ie )
on the a i r .  Th is  inc ludes the low power s tat ions
on both counts.  And only  a handf  u l  o f  the larger
c i t ies have the fu l l  compl iment  of  four  s tat ions
to le ABC plus three ind ies) ;  and they are
Adela ide,  Br isbane,  Melbourne,  and Sydney.  eer_
th,  on the far  west  coast  has three s tat ions
operat ing.

Seemingly, i f  there are three indies in the big
c i t ies and 58 'market  reg ions '  wi th  but  a  s ing le
(ABC/non-commerc ia l )  s ta t ion,  there are at  le is t
58 areas or  market  reg ions where a mul t io le_
channel  type of  serv ice (such as CATV) mighi  go
over very well.

Which brings us to the Austral ian view of
economics.

The ABC stat ions are ,non-commerc ia l ,  and
are,  as you wi l l  recal l ,  largely  i f  not  to ta l ly  sup-
ported out of 'receiver taxes'. The national
t reasury receives funds f rom al l  o f  the usual
sources,  p lus f  rom receiver  owners in  the form of
a receiver tax.

A recent report issued by the National Com_
municat ions Planning Branch of  the Austra l ian
Telecommunicat ions Commiss ion notes:"The development of broadcast television in

Austral ia has aimed at providing most people
with access to at least one (tel-evisionj chbn.
nel, (normally)a national (ABC) station in areas
of lower population. The actual number of
channels available at any one place is a reflec.
t ion of the population of the viewing area; i .e.
the size of the market for advertised !oods'and
an equitable al location of public 

-television

f unds."
The "s ize of  the market"  po int  is  not  un l ike the

arguments advanced in  the Uni ted States in  the
late 60's and early 70's; before i t  became so
crysta l  c lear  that  t f re  U.S.  (commerc ia l )  te lev is ion
stat ions were hard ly  suf fer ing wi th  the i r  bank
balances. The "equitable al location of. .  .public
funds"  s imply  means that  the nat ional  or  ABC
services goes into an area f irst because the area
is (total ly) unserved and secondly after deter-
min ing that  there are suf f ic ient  unserved homes
to warrant  the expense of  a  new ABC te lecast ing
insta l la t ion.

l f  the commercial stations in North America
are not  suf fer ing f inancia l ly ,  there is  excel lent
testimony that the lame may not be universial ly
t rue in  Austra l ia .  The f i rs t -operat ing , , ind ies i '
qu ick ly  formed the i r  , , federat ion, ' ,  o i  network,
and where the government  a l lowed only  a s ing le
second (or f irst commercial) station into an area.
a l m o s t  w i t h o u t  f a i l  t h e s e ' , f i r s t - o n - t h e - a i r , i
s ta t ions jo ined up wi th  the , , federat ion" .  Wi th 31
markets wi th  at  least  one ind ie or  commerc ia l
s ta t i on  ope ra t i ng ,  t h i s  p roduced  the  f i r s t
Austra l ian 'network ' .  When the th i rd  s tat ion (or
second ' ind ie ' )  came on the a i r  in  Adela ide,
Br isbane,  Melbourne,  per th and Sydney they d id
what non-aff i l iated stations al l  over the-worlb do;
they looked for  programming,  and then had a ,go;
at  forming a second commerc ia l  network.  Oi ly

f ive stations do not a network make, and it  has
had i ts  f inancia l  d i f f icu l t ies,  even i f  the f ive
stations do serve a sizeable (estimated 70%) ot
the te lev is ion homes in  the country .  The , fa i lure,
or  f inancia l  d i f f icu l t ies of  th is  f ive s tat ion net_
work received lots of ,press' in Austral ia, and
that served to create an atmosphere thai has
worked against the development of cable ser-
v ices in  the country .  The government  is  even
more keen on protect ing the economic v iab i l i ty
of  i ts  l icensees than our  bwn FCC, and as long a6
these f ive stations could not make a solid.giold
go of operating as a network, any proposal to ex-pand the te lev is ion v iewing choi 'ce to  the
remain ing 80 'market  reg ions '  went  noplace fast .
In  those four  c i t ies wi th  a th i rd  , ind ie '  (or  four th
stat ion)  the economics of  operat ing wi thout
readily available programming has maOL it tough
on the entrepreneurs of the most recent ,com-
merc ia l '  out le ts .

The same national government report notes"Austral ia is presenily unable to support ad-
d i t ional  programming v ia  the ex is t ing commer_
cial process." There has also been i lr idespread
news media publ ic i ty  regard ing the , ,cutback, '  in
Aus t ra l i an  made  and  p roduced  te lev i s ion
prog.ramming. The cost of producing programs
for the relatively small marketplace his beiome
excessive; and more and more of the Austral ian
broadcasting day has been sl iding away to im-
ported programs produced in other countries.
This  has fue led the f i res of  nat ional ism creat ing
cons ide rab le  pub l i c  ou tc ry  tha t  Aus t ra l i an
t e l e v i s i o n  w a s  b e c o m i n j  l e s s  a n d  l e s s
A u s t r a l i a n  i n  f  l a v o r  a n d  m o r e  a n d  m o r e
American, or Canadian, or English or whatever.

All  of this has worked against the creation of
addi t ional  programming Channels  and to  the
Austral ians that is what cable television is alt
about. The Austral ians have also had at least one
other major problem with cable television as a
concept. And that is 'privacy'.

I t  is diff icult to decipher just exacily where the
story began,  or  what  i t  might  take to  d ig  out  the
roots. But i t  persists and it  has played a major
!o!gl l . the stunted growth of the devetopment'of
CATV in  the is land cont inent .  In  a nutshel l .  the
A u s t r a l i a n s  h a v e . a  p a r a n o i a  a g a i n s t  , b i g
b r o t h e r i s m ' a n d  t h e y  v a l u e  t h e i r  o w n  i n - -
dividuali ty and privacy very highly. The broad-
band cable concept is a threat to that which they
hold near and dear; or at least that is the general
fee l ing in  h igh government  c i rc les.  And those
fears are fed on a regular basis by ,feature repor-
ts'  appearing in general ly distr ibuted Austral ian
news papers.

, For.example, in an off icial government report
issued in  December of  1g78,  in  which a very n ign
level -  government  commiss ion at tempteO io
carefu l ly  p lan the development  of  the whole of
the te lecommunicat ions wor ld  for  the nat ion
through the year 2000, this appears:"There are strong fears in the community that

combination of advanced telecommuniCation
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services and increasing central isation (of
government) could lead to a situation where
Orwell 's '1984' is not merely a l i terary concept
but a reali ty. Unlimited access to data banks,
relentless capacit ies for behavioural control,
and actuarial predict ion of group behavior
would amount to a form of tyranny which
would put to shame Hit ler, Big Brother, or any
gaggle of South American Colonels".
Such a statement (re-enforced by several chap-

ters  on the same fear f  u l  top ic ,  complete wi th  the
ar twork shown here)would f ind l i t t le  acceptance
and even less respect in al l  but the most far-out
counter-cu l tures in  the Uni ted States.  But  in
Austra l ia ,  i t  appears in  the of f ic ia l  government
p lanning repor t  for  a l l  o f  the te lecommunicat ion
industr ies for  the balance of  th is  century.

Pick ing up upon th is  par t icu lar  Orwel l ian
theme,  in  a separate segment  of  the same of -
f ic ia l  p lanning repor t ,  deal ing wi th  the potent ia l
for  cable serv ices in  the nat ion,  there appears
the s tatement :

"There are fears that, because of the bothway
transmission capabil i ty, cable television could
endanger privacy to an extent that i t  is seen to
have the potential of a powerful surveil lance
and control system such as described in some
modern l i terature".
Get t ing the cable message across in  Austra l ia

would appear  to  present  a formidable task;
requi r ing considerable organizat ion,  a  pret ty  hef -
ty  amount  of  funding and the pat ience and t ime
that  would be requi red to  change not  on ly  the
mis-concept ions of  what  the 'dastard ly  p iece of
coaxia l  cable '  was ut i l ized fbr ,  but  why i t  could
be a usefu l  ass is tant  to  the present  l imi ted-
v i s ion  te lev i s ion  c l ima te  i n  t he  na t i on .
Yet There ls Cable. .  .

There is a cable ' industry' in Austral ia. l t  is very
(very) small,  and it  operates under handicaps
which even the U.S. federal government plus the
state agencies which now regulate cable in
some states p lus the local  munic ipa l i t ies where
we now operate have not  co l lect ive ly  put  in to ef -
fect.

There are currently eight cable systems in
Austra l ia ,  serv ing 650 subscr ibers.  The growth of
these systems is  carefu l ly  moni tored and at  the
present  t ime no addi t ional  systems are under
construct ion;  pending a formal  rev iew of  the
gove rnmen t ' s  cab le  te lev i s ion 'po l i c i es ' .  The
smal lest  CATV system has 9 subscr ibers whi le
the largest has 269 subscribers. Several have
been instal led, after immeasurable red tape, by
communi ty  developers who found the i r  homes
on the wrong s ide of  a  h i l l  or  mounta in;  a  couple
have been apparent ly  insta l led fo l lowing Nor th
American entrepreneu rial approaches (they have
the t rade name 'Cablev is ion '  or  'Communi ty  TV
System').

Cable in  Austra l ia  is  regulated under  the
prov is ions of  a1942 federa l  s tatute,  amended as
recent ly  as 1975.  Among other  th ings,  i t  con-
s iders cable te lev is ion cables in  the same breath
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as it  deals with ' telegraph l ines'. Section 130A,
for example, al lows:

"The Minister may, on the recommendation of
the Tribunal (equivalent of FCC) grant a permit
to a person to use a telegraph line for the pur-
pose of transmitting television programs from
a receiving aerial maintained and used by that
person solely for the reception of television
programs to television receivers situated in an
area specafied in the permit."
In effect, you go to the Austral ian version of

the FCC to construct a community antenna or
cable system. And any system that receives
money for  the use of  a  communi ty  antenna is
considered a regulated system; even if  i t  has but
one 'subscr iber ' .

Then the federalstatute places some l imits on
where the'specif ied area' must be located if  i t  is
to  be considered for  a 'permi t ' .  For  example:

1) The cable area served must be within the
'normal range' of a television station and
the area served must be lacking in adequate
reception f rom that station or stations;

2) The cable service must demonstrate, going
in, that i t  wil l  provide 'satisfactory recep-
t ion ' .

Or, i f  the cable area to be served is outside of
the 'normal range' of one (or more) televison
stations (i .e. a fr inge area where normal recep-
t ion is  not  obta ined) ,  then a permi t  might  be con-
sidered if :

3) The cable service can demonstrate i t  wil l
provide satisfactory service, and,

4) l f  lhe Tribunal determines that television
serv ice in  the new region ' is  des i reable ' .

And, i f  there is 'satisfactory' service already
exist ing in an area, the Tribunal wil l  also look at
an application for a permit i f :

5) l t  is determined that the station(s) being re-
ceived in the area do not 'adequately serve
the interests of the area', and that via cable
programs of greater interest (and service) to
the cabled area might correct the situation.

There is one more area where the Tribunal is
authorized to accept permits. l f  the home-region
to be served by cable has some form of local
zoning wherein outside receiving antennas are
not  permi t ted,  but  the lack of  an outs ide
receiving antenna makes television reception
impractical or impossible, then the Tribunal wil l
entertain an application for cable service. This
applies only i f  the home-area is within a zone or
normal service contour of a television station,
and the s tat ion(s)  to  be prov ided v ia  the
proposed cable service are l imited to the chan-
nels that would be receiveable i f  adequate out-
door antennas were permitted.

To date, of the eight systems operating, al l
have been authorized either because of the
zoning against outside antennas, or because of
irregular terrain in the area blocking direct 'nor-
mal zone' reception.

Such permits are granted for five year terms,
and 'custom terms' are often included on the

"Community aerlal syslems are restricled to diflicult recep.
tion areas wilhin the arsa served by lhe station."

permi t .  Transfer  o f  a  permi t  f rom one in-
dividual/company to another is not possible
without off icial government approval. Fees are
charged for the granting of a permit. There are
specif ic l imitations on the type of material that
can be carried by a cable service; systems are
not al lowed to originate or create any program-
ming of  the i r  own,  inc lud ing a l imi ta t ion of
automated channels such as weather and news.

Cable systems must have the written per-
mission of the broadcasting stations carried, but
local  permi ts  are not  requi red.  A l l  o f  the
regulation is through the federal government.
Resistance To Change. . .

New telecommunication services do not come
easily in Austral ia. For example, the FM radio in-
dustry we know in North America is for al l  prac-
t ical purposes non-existent in Austral ia. A han-
dful of experimental VHF (FM) stations have
been authorized from time to t ime to explore the
'wonders' of stereo and sub-carrier operation,
but there has been a general reluctance of the
government to authorize widespread regular
operation of a new aural transmission service.

The same problem has hampered co lor
television. The prestigious report compiled by the
government (entit led 'TELECOM 2000') makes
the observation that "There are perhaps 40,000
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"The posi l ion is complicaled when some areas have
adequate reception lrom UHF translator stat ions, result ing in
redundanl appl icat ions. .  ."

homes in areas currently receiving poor or no
recept ion,  wi th in  the normal  serv ice contours of
exist ing stations". Then the same report goes on
to note that the number of homes so-located,
w i t h i n  s e r v i c e  c o n t o u r s  b u t  n o t  e n j o y i n g
adequate reception, may turn out to be far
greater than the 40,000 estimated at this t ime," w i t h  t h e  a d v e n t  o f  c o l o u r  t e l e v i s i o n  i n
Austra l ia" .  The tube is  s t i l l  largely  b lack and
whi te  down under ,  and as the cable industry  in
North America is well  aware, the viewer toleran-
ce for  p ic ture impai rment  is  far  greater  wi th
b lack and whi te  than i t  is  wi th  co lo(u)r .

The 'TELECOM 2000' repor t  spends very l i t t le
t ime worrying about the improvement of exist ing
(or missing) over-the-air services, and far more
time worrying about what "CTV" (their acronym
of cable television) mighl become if i t  is al lowed
to develop along normal market supply and
demand paths. There is the frequent reference to
hypothetical situations that 'might'  develop if"CTV" was al lowed to grow. For example the
report notes ". .  . the small Austral ian market for
goods and services generates severely l imited
adver t is ing revenues to  f inance commerc ia l
t e lev i s ion .  l t  i s  assumed  by  the  p resen t
regulators that these funds must not be spread
too th in ly  in  suppor t ing programming,  e lse the

qual i ty  o f  Austra l ian broadcast  te lev is ion wi l l  be
much lower than acceptable.  Ex is t ing broad-
casters could claim the CTV provided unfair
competit ion and by attracting viewers from their
regular broadcasts, would syphon off advert ising
revenue. The broadcasters would then be forced
to lower the qual i ty  o f  the programs they could
prov ide.  .  . "  And,  a recent ly  set t led U.S.  problem
is addressed with ". .  . the broadcasters could
c la im copyr ight  to  the i r  programmes and refuse
p e r m i s s i o n  f o r  r e d i s t r i b u t i o n  o v e r  C T V .
Copyr ight .  .  . is  a  subject  that  wi l l  requi re con-
siderable study. . ."

St i l l ,  insp i te  of  the hypothet ica l  'boogy men'
set out in the learned government studies, there
is pressure for improved services. Apparently the
pi t tance operat ion of  the ex is t ing B systems has
received some coverage and there is pressure on
the government to authorize more of the same
basical ly 'master antenna systems' in areas
wi th in  the normal  'serv ice areas '  o f  ex is t ing
stat ions.  Severa l  dozen such systems are
proposed in the Sydney area. The granting of
new or  addi t ional  permi ts ,  above the e ight  now
operating, has been frozen for several years
wh i l e  the  who le  o f  Aus t ra l i a  awa i ted  the
prestigious 'TELECOM 2000' report and recom-
mendat ion.  As noted here,  the repor t  d id  noth ing
to fur ther  the immediate prospects of  a  growing
CATV industry in Austral ia; i t  raised so many
hypothetical questions (including who should
own the cable p lant ;  th is  one was le f t  hanging
wi th the recommendat ion that  the government
should probably  own the fac i l i t ies) that  g iven ten
or  twenty years some of  the quest ions might  be
answered. Under pressure from residents who
are receiving poor quali ty off-air reception, the
Min is ter  o f  the Tr ibunal  has requested per-
miss ion to  grant  severa l  such addi t ional  permi ts
"in relatively restr icted pockets of poor recep-
t ion,  pending resolut ion of  po l icy  guidel ines by
the government  on cable te lev is ion genera l ly" .
Whether  the Min is ter  receives such permiss ion
in the current  year  is  one of  those ' f l ip  a  co in '
situations. The most recent annual report of the
Austra l ian Government 's  te lecommunicat ions
department notes ". .  . the posit ion is com.
plicated somewhat by the possibi l i ty that some
areas may be provided with adequate reception
from UHF translator stations, with the result that
some applications wil l  become redundant".

The Austra l ians are just  now d iscover ing the'wonders' of UHF translators, and at least some
Austral ian observers feel that the government
w o u l d  r a t h e r  d o  a l m o s t  a n y t h i n g  e x c e p t
author ize addi t ional  "CTV" systems;  inc lud ing
opening up a whole new band of  te lev is ion
f requenc ies  (UHF i s  no t  i n  use  the re  fo r
te lev is ion)and forc ing the res idents in  the areas
to be served to  acqui re on the i r  own UHF
receiving antennas and converters.
The Austral ian Situation. . .

Austral ia is a study in paradoxes. The country
exper ienced an immigrat ion boom in the 50 's
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and 60's; a boom that has slowed to a tr ickle in
more recent years. The boom was helped along
f  or  many years by an of  f  ic ia l  government
program that provided considerable f inancial
assistance to ' landed emigrants' who brought to
Austra l ia  much needed profess ional  sk i l ls .

The country is virtual ly the same land area size
as the United States, but i t  has less population
than our  Cal i forn ia.  Huge segments of  the coun-
try are not capable of support ing concentrated
li fe; other areas, along the east coast in par-
t icu lar ,  o f fer  some of  the best  c l imat ic  l iv ing
condi t ions in  the wor ld .

The 'TELECOM 2000' blueprint for the further
development  of  communicat ions in  Austra l ia
alternately paints al l  of the Orwell ian theories of
'dangers' of a 'broadband, two-way, inter-active'
communications system; and then suggests:

"The ability of the average household to pay
for services is, of course, an important factor.
Average incomes (in 1974-75) currently are in
the region ol $8,000 per employed person
(male and female, averaged) per year-(sug-
gesting) a descretionary element of suff icient
size to permit many households to subscribe
to some form of telecommunications seruice
addit ionalto the telephone. . .".
And then it  makes the point that 60% of al l

Austral ian households have a telephone. The
percentage that  a l ready have te lev is ion is
beyond 90%.

The country has no fewer than 40,000 homes
currently within range of 'normal'  service con-

tours which the government admits do not
receive adequate television reception. But rather
than act ing to  a l low re lat ive ly  s impl is t ic  'master
antenna'  or 'communi ty  aer ia l '  systems to con-
struct in those areas, the government has endor-
sed a pol icy  of  ' fur ther  s tudy '  under  the guise of
the 'TELECOM 2000' investigation. The gover-
nment acts with great caution, afraid to create
any system that wil l  prove diff icult to 'dig out'  at
a later date, i f  and when a master plan for
te lecommunicat ions development  is  f ina l ly  set -
t led upon. The 'TELECOM 2000' report raises so
m a n y  s e r i o u s  ' p o t e n t i a l  p r o b l e m s '  a n d'questions' concerning the type of 'broadband
communicat ions fac i l i ty '  that 'should be a l lowed
to develop' that even given the resources of a
much larger nation, and a much more experien-
ced communications bureaucracy, one would
expect no fewer than f ive or ten years of ad-
d i t ional  s tudy just  to  answer the quest ions
posed.

It is easy to cri t icize, f  rom afar, the Austral ian
reluctance to al low cable or master antenna into
the marketplace. l t  is a temptation that should be
resisted. The bottom l ine is suff icient; for now at
least cable is not going anyplace 'down under'
and it  appears l ikely that short of a major change
in of f  ic ia l  government  th ink ing,  i t  is  not  l ike ly  to
do so in the immediate or near term future.

And that is sad. For al l  of the elements are on
hand.  Al l  that  is  miss ing is  the oppor tuni ty  for
the supply  to  catch up wi th  the demand.
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Microwave path engineering
inc ludes  a  number  o f  s teps
that must be taken to arrive at
the desi red f ina l  resul t .  The
do l l a r  consc ious  cab le  op -
erator  who is  wi l l ing to  expend
h i s  o w n  e n e r g y  c a n ,  w i t h
p rope r  gu idance ,  under take
cer ta in  of  these ef for ts  h imsel f
and achieve s ign i f icant  mon-
i tary  sav ings.  One of  these
ef for ts  is  the " f ie ld  survey" .  A
f  ie ld  survey is  just  what  i t
s o u n d s  l i k e ;  a n  o u t d o o r
exercise to verify paper path
eng inee r ing .

Equ ipmen t  manu fac tu re rs
are genera l ly  wi l l ing to  supply
a  s ign i f i can t  amoun t  o f  t he
path engineer ing at  no cost
(except  for  the purchase of
t h e i r  r a d i o  e q u i p m e n t ) .  B u t
they wi l l  not  and should not  be
expected to  complete a f ie ld
survey.  A l though a f ie ld  survey
can  be  con t rac ted  to  a
qua l i f i ed  m ic rowave  eng ine -
e r i ng  company ,  i t  i s  cos i l y ,
averaging some $1500 for  a
s imp le  re la t i ve l y  f l a t  t e r ra in
path.

Before spending that kind of
money for a mere paper report,
t h e  p r o s p e c t i v e  m i c r o w a v e
u s e r  m i g h t  a s k  i f  t h e  f i e l d
survey is really necessary. The
answer to  that  quest ion is  that
a f ie ld  survey is  an insurance
p o l i c y .  l t  i n s u r e s  t h a t  t h e

by
John SchubleMill iam Ell is
Telesis Corporation
Evansvil le, Indiana
47714

DO IT YOURSELF AND SAVE $$
Microwqve Poth Alignmeni-

Porf l l

topographic maps were correct
and that  no new path b lock ing
s t ruc tu res  have  been  con -
st ructed s ince the topo maps
were last up dated, (sometimes
many years ago).

W h a t  i s  r i s k - t o - p r e m i u m -
r a t i o  o f  t h e  f i e l d  s u r v e y" insurance"? That  f igure may
be determined by consider ing
the impl icat ions of  a  b locked
path.  l f  the t ransmi t  or  receive
tower cannot be increased in
height  to  c lear  the obst ruct ion,
a  n e w  t r a n s m i t  s i t e  w o u l d
probably be needed. A new site
would involve:

1.  New path engineer ing.
2. New FAA clearances.
3.  New zoning var iance.
4.  New FCC construct ion

permits.
5. Removal and replacement

of  tower and bui ld ings.

TOOLS OF THE TASK-lopographical
100 foot lape measure, slraighl edge,

6 .  Res to ra t i on  o f  o r i g ina l
tower site.

Faced  w i th  these  pos -
s i b i l i t e s ,  t h e  f i e l d  s u r v e y
" i n s u r a n c e  o r e m i u m "  l o o k s
very inexpensive.  But  in  th is
case there is a way to have the" insu rance"  a t  a  ve ry  ve ry
s m a l l  p r e m i u m .  T h a t  i s  b y
c o n d u c t i n g  y o u r  o w n  f i e l d
survey.  lmpossib le? No!  l t 's  a
m a t t e r  o f  f o l l o w i n g  s o m e
s t r a i g h t f o r w a r d  r u l e s  a n d
i nterpreti  ng the resu lts.
How to Proceed.

F i r s t  o f  a l l  ob ta in  topo -
g r a p h i c  m a p s  o f  t h e  e n t i r e
path.  Maps and indexes can be
procured from the "USGS" at
the addresses given, and used
by any ind iv idual  to  repor t  the
necessary data.
Fo r  maps  Eas t  o f  t he

maps arranged to show complete path,
inclinometer and compass.

I
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I
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M iss i ss ipp i
Eastern Region Map
Dist r ibut ion
U.S. GeologicalSurvey
1200 South Eads Street
Arlington, VA 22202

F o r  m a p s  W e s t  o f  t h e
M i ss i ss ipp i

Branch of Distr ibution
Central Region
U.S. GeologicalSurvey
Federal Center, Building 41
Denver, CO 80225

The "Surveyor" uses trans-
pa ren t  t ape  to  connec t  t he
necessa ry  maps  toge the r .
The t ransmi t  and receive s i tes
are then marked on the maps,
and a s t ra ight  l ine is  drawn
connect ing the two s i tes.  The
s u r v e y o r  c a n  t h e n  u s e  t h e
m a p s  t o  p h y s i c a l l y  l o c a t e
himsel f  a t  a l l  po ints  a long the
pa th  to  i nves t i ga te  poss ib le
o b s t r u c t i o n s  o r  o t h e r  p r o -
b l e m s ,  a n d  t o  v e r i f y  t h e
i n f o r m a t i o n  s h o w n  o n  t h e
p r e l i m i n a r y  t e r r a i n  p r o f i l e
(usual ly  suppl ied by the radio
m a n  u f a c t u  r e r ) .  I  n f o r m a t i o n
which can be der ived f rom the
maps  i nc ludes  s i t e  co -o rd i -
n a t e s ,  r a n g e ,  t o w n s h i p  a n d
sect ion ( for  legal  descr ip t ion of
land) ,  ter ra in  e levat ions at  t ime
map was publ ished,  locat ions
of  bodies of  water  (potent ia l
reflective surface), locations of
a i r p o r t s ,  s c h o o l s ,  c h u r c h e s
and other  landmarks,  locat ions
o f  s u r v e y i n g  b e n c h m a r k s ,
marshland areas,  locat ions of
ra i l r oads ,  h ighways ,  b r i dges ,
c e m e t a r i e s ,  t e l e p h o n e  a n d
p o w e r  l i n e  t o w e r s ,  r a d i o
towers ,  bu r ied  p ipe l i nes ,  as
wel l  as many other  i tems of
poss ib le  i n te res t .  Add i t i ona l
in format ion concern ing maps
a n d  t h e  s y m b o l s  u s e d  i s
received wi th  each group of
maps f rom the USGS, which is
co lor  coded.  (B lue for  water ,
p ink for  urban areas,  e tc . )
A. Equipment Needed.

In addi t ion to  topo maps
and a su i tab le vehic le ,  the
s u r v e y o r  w i l l  r e q u i r e  a
good set  o f  b inoculars,  a
pocket compass, 100' meas-
ur ing tape,  and an inc l ino-

meter (see diagram 1). The
inc l inometer  is  used pr i -
m a r i l y  t o  m e a s u r e  t h e
heights  of  ob jects  f  rom the
ground and can be pur-
chased for a few dollars.

The user  points  the inc l ino-
meter  in to the a i r  a t  45o and
toward the top of the object to
be measured (See diagram 2). l f
i t  points above the object, the
user moves closer. l f  i t  points
be low  the  ob jec t ,  t he  use r
moves  fa r the r  away .  When
the inc l inometer 's  a i r  bubble

in the level  is  centered,  and
when  a t  t he  same t ime  the
inc l inometer  is  a imed at  the
t o p  o f  t h e  o b j e c t  t o  b e
m e a s u r e d ,  t h e  u s e r  h a s
created a r ight  t r iangle,  and
he  knows  tha t  t he  d i s tance
lrom the incl inometer to the
bottom of the object is equal
to the height of the object. A
tape measure is then used to
m e a s u r e  t h e  h e i g h t  o f  t h e
o b j e c t  b y  m e a s u r i n g  t h e
dis tance on the ground f rom
t h e  i n c l i n o m e t e r  t o  t h e

INCTINOMETER

DIAGRAM I

MEASURING THE HEIGHT OF AN
OBJECT WITH AN INCLINOMETER

POINTER (ADJUST FOR 45 ' )

A=B when ong le  X  is  45o.  There fore  to to l  he igh i  o f
t ree  is  B*C (d is lonce f rom ground to  observer 's  eye

F_B____N

DIAGRAM 2



bot tom of  the object .  (NOTE:
The height of the user must
be added to the height of the
object ,  s ince the inc l inometer
is  actual ly  a t  eye level ,  ra ther
than ground level . )
B. What to check.

I n  a d d i t i o n  t o  r e p o r t i n g
h e i g h t  a n d  n a t u r e  o f
o b s t r u c t i o n s  i n  a  p r o -
p o s e d  m i c r o w a v e  p a t h ,
the surveyor  should,  as a
m i n i m u m ,  i n c l u d e  t h e
fo l l ow ing  i t ems :

1 .  A re  tower  s i t es  marked
co r rec t l y  on  the  topo
maps? (This data must be
used  to  even tua l l y  ve r i f y

TOO BIG TO lGNORE.this large waler lank, i l  on or within 500 horizontal
feet of path prof i le would be hard to ignore i f  i l  fel l  within mid-path range.

that  the pre l iminary prof i le
was  p repa red  us ing  the
proper site co-ordinates.)

2. Are there any obstructions
along the path which are
greater  in  he ight  than the
t ree heights  drawn on the
pre l iminary ter ra in  prof i le?

a .  A re  the re  any  ob -
st ruct ions to  the s ide of
the  pa th  w i th in  500 '?
( T h e  a c t u a l  c l e a r a n c e
r e q u i r e m e n t s  f o r  t h e
sides of the path are as
in  the  pa th ;  however ,
t h e  5 0 0 ' n u m b e r  p r o -
v i d e s  s o m e  t o l e r a n c e
for  the map and user .  l f

no th ing  i s  repo r ted
w i t h i n  5 0 0 ' ,  a d e q u a t e
c lea rance  ex i s t s  f o r
CARS band paths of up
to 35 mi les.  l f  an object
is reported .to be within
500' of the path, an en-
g ineer  and profess ional
su rveyo r  shou ld  be
emp loyed  to  de te rm ine
the exact  c learance re-
qui rement  and to  make
p r e c i s e  m e a s u r e m e n t s
o f  t h e  o b j e c t  i n  q u e s -
t ion. )

l f  the s i te  has an ex is t ing
bui ld ing,  is  there room for
the  m ic rowave  racks ,
batteries, chargers, etc?
Repor t  condi t ion and type
of  tower(s)  i f  ex is t ing,  as
wel l  as avai lab le ver t ica l
s p a c e  o n  t h e  t o w e r  f o r
l oca t i ng  m ic rowave  an t -
ennas .  A l so  repo r t  o the r
a n t e n  n a s  o n  t h e  t o w e r
w h i c h  m i g h t  b l o c k  o r
i m p a i r  t h e  s i g n a l  o f  a
"pe r i scope"  sho t  ( re f  -
lector).
Are there any known high
power radar  s i tes any-
where in  the v ic in i ty?
ls  there any other  micro-
w a v e  o p e r a t i n g  i n  t h e
CARS band  o f  12 .7  to
12.95 GHz? This wil l  often
be e i ther  Cable TV micro-
w a v e  o r  t e l e v i s i o n  s t a -
t i o n s ' s t u d i o  t o  t r a n s -
m i t t e r  m i c r o w a v e  i n  t h e
a rea .  Mos t  s i t es  can  be
e l i m i n a t e d  a s  s u s p e c t e d
users of CARS band micro-
w a v e  b y  c h e c k i n g  t h e
phys i ca l  s i ze  o f  t he
waveguide f  rom outs ide
the  bu i l d ing ,  mak ing  i t  un -
necessary to contact the
owner and/or gain access
to  the  bu i l d ing .  An  a l t e r -
nat ive to  phys ica l ly  check-
ing  fo r  CARS mic rowave
is  to  employ the serv ices
of  a  company wi th  comp-
u te r i zed  reco rds  o f  a l l
l icensed microwave s i tes.
Are there any f lat surfaces
t o  t h e  s i d e  o f  t h e  p a t h
whose angle would resul t
in  a second s ignal  be ing
rece ived  v ia  a  re f l ec t i on
f rom th is  sur face? Round
water  tower sur faces,  un-
less  they  a re  u  n  usua l l y

3.

4.

5.

6.

7 .

O

' ( t r '  
*

:-a-t



large, may be ignored. Tall
gas station signs can be
a  p rob lem,  pa r t i cu la r l y  i f
t h e y  a r e  c o n t i n u o u s l y
rotating.

8.  Are there su i tab le roads
e x i s t i n g  t o  t h e  s i t e s ,
which wi l l  a l low access to
t h e  s i t e s  d u r i n g  a l l
seasons  and  du r ing  i nc -
lement weather?

9. Report the distance to the
nearest commercial power
l i nes .

10. Does the site p.resent an
obvious zoning d i f f icu l ty?
For  examp le ,  i s  i t  i n  an
exclus ive res ident ia l  area,
o r  a n  a r e a  w h e r e  i n -
d iv iduals  could be expect-
ed  to  s t rong ly  ob jec t  t o
the construct ion?

11 . | f  t he  s i t e  i s  t o  be  used
as a CATV headend pick-
u  p  p o i n t ,  r e p o r t  t h e
location and power of FM
transmitters, and potential
sources of electr ical inter-
ference.  l l  the s i te  is  to
be used solely for CARS
band microwave, FM tran-
smi t ters  and other  broad-
cast  t ransmi t ters ,  as wel l
a s  s o u r c e s  o f  e l e c t r i c a l
interference such as com-
merc ia l  power l ines,  may
be ignored.

12. Report bodies of water on
or near path.

'13.  Repor t  the genera l  cond-
i t ion of  the tower s i te(s) .
Fo r  examp le ,  i s  t he  s i t e
h e a v i l y  w o o d e d ,  m a k i n g
construct ion d i f f icu l t  and/
o r  m o r e  e x p e n s i v e  t h a n
normal?

14.  Does the geology of  the
s i t e  p r e s e n t  a n  o b v i o u s
problem? For  example,  is
the terrain rocky, requir ing
dynamite for  anchor  holes,
tower base, etc. (This can
present a grounding pro-
blem also, i f  rods can't be
dr iven in to the ground.)

15 .  Repor t  any  o the r  i t em
spec i f i ca l l y  reques ted  by
the engineer  in  charge.

C. Some addit ional points of
interest.

1 .  l t  i s  t emp t ing  to  bypass
the f ield survey by "f lash.
ing the path". One end of
t h e  p a t h  e m i t s  a  l i g h t
s o u r c e  o f  c o n s i d e r a b l e

i n t e n s i t y ,  w h i l e  a n  o b -
server at the opposite end
o f  t he  pa th  repo r t s  t ha t
he can see the l ight .  This
is  an inconclus ive means
of  determin ing path c lear-
ance  and  shou ld  no t  be
employed,  s ince i t  makes
n o  a l l o w a n c e  f o r  b e a m
b e n d i n g  o r  f r e s n e l  z o n e
c l e a r a n c e  r e q u i r e m e n t s .
F l a s h i n g  t h e  p a t h  w i l l
obviously not reveal many
o f  t he  po ten t i a l  haza rds
l i s t e d  u n d e r  " w h a t  t o
check" .

2 .  T rees  a re  to  be  con -
sidered total obstructions.

The engineer  may want  to
m a k e  a n  a l l o w a n c e  f o r
future growth of the trees.

3.  Of ten CARS band micro-
wave ref lectors are located
on CATV towers where a
considerable number of  TV
and other  antennas are
located.  The antenna con-
g l o m e r a t e  i s  n o t  n e c .
essari ly an obstruction for
a proposed per iscope shot .
The authors have t rans-
mitted thru antenna groups
w h i c h  " b l o c k e d "  u p  t o
35"/" of the reflector sac-
r i f i c i n g  a  s i g n a l  l o s s  o f
approx imate ly  4dB wi th  no

uslNG INCLINOMETER, co.aulhor John schuble demonstrales the 4s degree
exercise outl ined in the toxt.
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s e r i o u s  d e g r e d a t i o n  i n
p ic ture qual i ty .

The  f i e ld  su rvey  i s  no t
d i f f icu l t .  Substant ia l  sums of
money  can  be  saved  by
t h o s e  i n d i v i d u a l s  w i l l i n g  t o
spe.nd a short t ime investigating
what  is  requi red to  per form a
useable f ield survey. More often
than not ,  they wi l l  f ind them-
selves capable of  th is  re la t ive ly
s i m p l e ,  b u t  p o t e n t i a l l y  e x -
pensive,  aspect  o f  a  qual i ty
microwave i nstal lat ion.

CORRECTION
Some peop le  th ink  tha t  KSN
Character Generators are no
longer  to  be  had.  Not  so !
You can get the character gen-
erators developed by KSN from
the people who make and sel l
them now - Beston Electronics
lnc .  A lso  known as  BEl .
Same h igh  qua l i t y ,  same grea t
produc ts  -  new source .  BEl .  For
in fo rmat ion ,  ca l l  Rod Her r ing  a t
(913) 764-1900. or write:

t:il-o
I  = { t  =nt-=rt-=u

9O3 S. Kansas Ave.. Olathe. KS 66061

L, ,,,, :a.ln',, .

LAY  OUT THE PATH and  then  us ing  the  check  l i s t  he re  spo t ' i n
obstruclions or path lrregularitles as they are spotted and verifled.
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A TVRO Spectrum Analyze"?
EXPANDING THE USEFUL RANGE OFA

VSM-z WITH A PLUG-IN DOWN
GONVERTER

Quick Fix To TVRO's
While the CATJ "crew" was

b u s y  i n s p e c t i n g  t h e  A f t o n ,
Oklahoma test  insta l la t ion of
USTC 's  f i r s t  TVRO te rm ina l
(see CATJ for February) and we
watched the mechanical effort
be ing put  for th  to  zero in  the
s ix  meter  USTC terminal  on
f  i rs t  one b i rd  and then another ,
we were struck by the fact that
here were a half dozen people
going to  a whale of  a lo t  o f  work
just  to  make sure the d ish was
pointed at the r ight space in
the sky where maximum re-
ceived signal strength was con-
cen t ra ted .  We were  a l so
reminded of the CCOS-76 4.5
meter  insta l la t ions and the on-
hand avai lab i l i ty  o f  a  f ine (but
costly) H-P spectrum analyzer
that directly.tuned the 4 GHz
downlink range. So we eyed
our  0-1000 MHz Texscan VSM-2
analyzer  and thought  out  loud" l t  su re  wou ld  be  n i ce ,  wh i l e
you guys are chasing s ignals
and peak signal voltages, to
have an analyzer to see what
you were doing and how much
be t te r  o r  worse  you  were
making the system play!"

Of course not everyone can
af f ord an H-P analyzer
m a c h i n e .  N o t  e v e n  a l l  o f
t he  TVRO ins ta l l a t i on  f i rms
scurry ing about  the cor ln t ry-
s ide these days has one in
t h e i r  b a g  o f  t r i c k s .  B u t  a
ve ry  l a rge  number  o f  CATV
systems,  especia l ly  those who
w i l l  p robab ly  be  l ook ing  a t

TVRO's, have a VSM-2 or model
-equal around and about. The
problem, s imply  put ,  is  how do
y o u  e x p a n d  t h e  f r e q u e n c y
coverage of the VSM-2 to make
it play in the 3.7 to 4.2 GHz
range?  Go ing  i ns ide  o f  t he
VSM-2 seemed l ike a pure ly
dumb th ing to  do;  why tear  up a
p e r f e c t l y  g o o d  m a c h i n e ?
Especia l ly  when a l l  that  one
really needed is a frequency
trans lat ion device,  or  in  the
j a r g o n  o f  t h e  i n d u s t r y ,  " a
converter".

So  we  pu t  ou r  heads
together  wi th  the s l ide ru le  of
Texscan's  Rale igh Ste l le  and
what  you see here is  the resul t ;
proto- type number one of  a
product that (1) Texscan could
wel l  be ta lked in to bui ld ing i f

there is  suf f ic ient  in terest  out
there, or, (2) a box you could
b u i l d  u p  y o u r s e l f  u s i n g  a
h a n d f u l  o f  r e a d i l y  a v a i l a b l e
Texscan-type modules that are
n o w  o f f - s h e l f  i t e m s .  l t  i s .
f r iends in  TVRO land.  a  3.7 to
4.2GHzdown converter. l t  gets
you 3.7 lo 4.2GHz band s ignals
d o w n  i n  t h e  U H F - T V  r a n g e
where you can tune them in on
your  fa i th f  u l  VSM-2 machine.

The layout is shown here in
photographic and box-diagram
form. The modules are e i ther
available f rom Texscan or other
sources if  you want to do some
cross referencing on your own.
What we have is a way to plug
the  down-conve r te r  ex te rna l
box into the bottom of your
TVRO downl ine (e i ther  d i rect

MA-214
ATTEN.

TVRO DOWN CONVERTER
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or  th rough  a  mu l t i p le -po r t  l a t i on .  We found  tha t  we  had
coupler) ,  and then p lug the around 10 dB convers ion loss
down conver ter  in to the (1)  through the down conver ter ;
battery charge input receptacle signals were typical ly 30-35 dB
of  the VSM-2 ( that  "s tea ls"  out  o f  the VSM-2 analyzer
power for  the down conver ter  no ise.  This  works th is  way
out of the VSM-2) and (2) the RF because of the i . f  .  bandwidth oi
input  jack on the VSM-2.  The the machine and the re la t ive ly
3.7-4.2 GHz TVRO s ignals  go good grade of  LNA on the
th rough  a  Texscan  MA-214  10  te rm ina la t the t ime .
dB step (rotary) attenuator and The pract ica l  uses of  the
into a Var i -L  Company DBM- package are many.  For  ex-
601 double balanced mixer .  ample,  you can see a l l  o f  the
The  m ixe r  LO inpu t  po r t  i s  TVROcar r i e rscomingbacka ta
dr iven wi th  a Texscan Mf 0-212 t ime,  and we found acouple of
osc i l la tor  a t  3 .7 GHz.  The " lF"  in terest ing "unl is ted"  carr iers
ou tpu t  t hen  comes  ou t  o f  t he  f  l oa t i ng  a round .  I n  one
BNC connector  on the back of  instance.  wi th  the conver ter
the down converter and drives and VSM-2 package we found a
the RF input  on the VSM-2.  CW carr ier  around 20 dB down

With the down converter box from a TVRO video carrier that
in  hand and the VSM-2 in  tow the was causing a herr ingbone
package was taken back to beat in the i ideo picture. We
ffton (Oklahoma) w!99 !t wa9 had been unsure up to that
f ie ld- tested on the usrc insta l -  po int  what  i t  was that  was
:lilfi',li,iliiilti::,illl.:1ffi liiiiil}jtir:ii:ii:r.i:l.i:1ffi
' -We've had a couple of reports on locai ion of the individuals playing this
some "interlopers" using SATCOM.I new satel l i te game (New Jersey to
for a "relay". Although we've nol seen Cali fornia was one path mentioned).
lhe signals ourselves, several usually We point out that the 5.65 to S.92S GHz
rel iable sources report that "some. band is an amaleur radio al location
body" is going up to SATCOM.I around (shared admittedly). That means ihat 25
5900 MHz, passing through the bird MHz (5900 to 5925 MHz) of the normal
and ius t  a  "ha i r "  be low 3 .7  GHz inputpassbandforSATCOM.I  i sw i th in
coming back down lo ground on sort of a ham band, and i f  somebody (properly
a free.r ide. We recal l  the 60's craze ol l icensed as an amateur of course) were"lelephone f reaks" who discovered to happen to direct some dBm's of l  say
ways of deleating Ma Bell 's tol l  l ine at a point over the equator, he just
security system and wonder, aloud as might l ind the same signal coming
i l  were, i l  lhe "chal lenge" of a "open back to him on say 3.7 GHz or just a
repeater in the sky" si l l ing up there in shade below. Bandpass f i l ters being
geo.sync orbi l  is more than some what they are at 5.9 and 3.7 GHz, i t  is
eleclronic t inkering lypes can resist.  entirely possible that the low end input
One part iculari ly well  informed source cut.of l  on the SATCOM.I is not sharp ai
detai led the kind of equipment being 5.9 GHz and i t  is just as possible that
ul i l ized (a couple of walts of RF and the low end output cut.off  at 3.7 GHz is
some s ix  foo t  surp lus  d ishes) ,  the  a lso  no t  very  sharp .  Napo leon So lo ,
m o d u l a l i o n  f  o r m a t  ( F M )  a n d  t h e  o p e n  c h a n n e l  D !
ji::iiiiiiilitlti.iitj:li'i'l.i!

causing the weak beat. l t  can
be  f rus t ra t i ng  i n  t he  TVRO
business not  knowing where
you are or  where the in ter -
ference might  be creeping in .
I n  t h i s  p a r t i c u l a r  i n s t a n c e
wi th the analyzer  i t  shor t ly
became evident that the carrier
on hand was actual ly  coming
back through the bird. Some-
body was near  the middle of
the  v ideo  ca r r i e r  range  fo r
t ransponder  s i x  a t  t he  t ime
w i th  an  up l i nk  s igna l ( * ) .

Because  you  can  " read"
c a r r i e r  c h a n g e s  w i t h  m u c h
b e t t e r  r e s o l u t i o n  w i t h  t h e
analyzer package than you can
with the typical TVRO receiver
meter, the analyzer gives you a
b e t t e r  h a n d l e  o n  p i n p o i n t
focusing of  the TVRO antenna.
We a lso found that  we could
observe some in terest ing ( i f
not  expla ined)  level  changes in
o n e  T V R O  d o w n l i n k  t r a n s -
m i t t e r  a t  a  t i m e  w i t h  t h e
analyzer .  Again,  i t  can be
f  r u s t r a t i n g  n o t  k n o w i n g
w h e t h e r  t h e  g r a d u a l  ( o r
sudden) appearance of noise
garbage in your TVRO picture
is  the resul t  o f  someth ing on
your  end ,  someth ing  a t  t he
s a t e l l i t e  o r  s o m e t h i n g  i n
b e t w e e n .  B y  b e i n g  a b l e  t o
watch carrier to noise levels on
all  transponders at once with
the  ana lyze r ,  i t  i s  j us t  l i ke
mon i to r i ng  l i ne  l eve l s  on  a
cable system wi th a mul t ip le
channel  p lant .

Another handy use for the
p a c k a g e  i s  t h e  a b i l i t y  t o"grade" LNA devices across al l
o f  the t ransponder  channels
active at the moment. Some of
t h e  n e w e r  L N A  u n i t s  a r e
bandwidth sensit ive; they have
peaked per formance on one
segment  of  the band.  Wi th the
analyzer you can see simultan-
eously carrier to noise ratios
on say channels 6and24 at one
t ime,  as you compare one LNA
against another one.

Wha t  abou t  marke rs  you
might  be ask ing.  Wel l ,  i t  turns
out that the LO in the analyzer,
v i a  a  m u l t i p l e  o r  h a r m o n i c
mode,  is  go ing to  beat  wi th  the
LO in the down converter. That
gives you several fat markers in
t h e  i . f .  r a n g e  a n d  w i t h  t h e
assis tance of  the tun ing shaf t

L
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shown on the front panel you
c a n  " n g t "  t h e  t w o  " p i p s "
together  and read f requency
points  a lmost  as wel l  as you
can wi th  the analyzer  funct ion-
ing  i n  t he  VHF mode .

Texscan  needs  a  l i t t l e
prodding from TVRO users to
put  th is  box in to product ion.
Or,  invent ive types wi th  a few
hours  on  the i r  hands  m igh t
want  to  assemble the i r  own
down converter using Texscan
o r  o t h e r  m o d u l e s  r e a d i l y
avai lab le.

Hav ing  go t ten  a  down
converter together and operat-
ing,  and br ing ing the 3.2-4.2
GHz TVRO range down to a
m o r e  u n d e r s t a n d a b l e  V H F /
U H F  r e g i o n ,  s o m e b o d y  o u t
the re  i s  bound  to  ask  why
you  cou ldn ' t  s imp ly  use  the
down converter as a "cheap
and dirty" way of gett ing the
mic rowave  down  l i nk  range
into a (say)  70 MHz wideband
i . f .  s t r i p ;  f r o m  w h e n c e  y o u
c o u l d  a m p l i f y  a n d  t h e n
demodulate to  v ideo and sub-
carrier audio. Somebody else,
who just  got  on board,  is  go ing
to ask why you couldn ' t  use the
down converter as a means of
put t ing the TVRO s ignal  in to
the UHF TV range where you
would tune i t  in  wi th  a s tandard
TV set.

The f i rs t  guy has a point
wor th explor ing.  The second
fel low needs to be reminded
that  the TVRO downl ink s ig-
nals are FM video modulated
w i t h  a  w i d e  d e v i a t i o n  o f
approx imate ly  36 MHz;  p lus the
audio is piggy-backed on a non-
standard sub-carrier. But then
i f  you devised an "FM to AM"

conver ter  to  fo l low a su i tab le
i . f . ,  you just  might  be able to
come out  o f  the i . f .  through the
F M  t o  A M  p a c k a g e  w i t h
someth ing that  could be tuned
in with a standard TV receiver.

I t  t u r n s  o u t  t h a t  s o m e
J a p a n e s e  e n g i n e e r s  h a v e
developed such an FM to AM
package (nearly four years ago)
and we are look ing in to i t  a t
t h i s  t ime .

Continued fron Pg.5

smal ler  communi t ies.  In  such s i tuat ions the
relatively nearby signals wil l  be taken off the air
at each community, perhaps with relatively short
and certainly inexpensive 100-1S0 foot ,,st icks".
The harder to get and more expensive to produce" d i s t a n t  c h a n n e l s "  w i l l  b e  r e c e i v e d  a n d
processed only at the "central hub" and then wil l
be relayed via low cost microwave to the
surrounding real ly  smal l  communi t ies.  The im-
proved breed of processors wil l  play an import-
ant  par t ,  because they wi l l  insure the , ,hub-
system" operator that he can afford to be away
tending to  one of  the oui ly ing communi t ies ani j
not worry about some change in propagation

condi t ions dragging h im back to  the head end to
throw in a pad or run a sound level down to keep
the pictures looking good. By being freer of the
mundane "head end s i t t ing"  chores we have a l l
grown up with through the years, there wil l  be
adequate t ime to branch out into the surrounding
real ly  smal l towns.

It has been a bad f ive years since the FCC got
involved in 1972. The pendulum appears to be
swinging posi t ive once again and now the l imi ts
wil l  again be technological and not bureaucratic.
That 's  the way i t  should be i f  th is  industry  is
going to get on with i ts mandate to make
television usefuland watchable in the rural areas
of America.
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GOME PREPAREDTO LEARN. I I
GGOS-77 ls Fast Approaching

The  da tes  a re  J  u  l y  17
through July  20th.  The locat ion
is Fountain Head (state) Lodge,
in  eastern Oklahoma.  Founta in
Head  lodge  i s  l oca ted  on
Eufaula (pronounced you- fa l l -
laa) reservoir some 60 miles
south-southeast of Tulsa; just
southwest  of  the junct ion of
U.S.  40 and Oklahoma state
highway 69 in  Mclntosh Coun-
ty.

CCOS-77 is the second 'an-
nua l '  ga the r ing  o f  t he  c lan ,
sponsored by the Communi ty
A n t e n n a  T e l e v i s i o n  A s s o c -
iat ion (CATA). The f irst such
s h i n d i g ,  h e l d  a t  a  s i m i l a r
(Oklahoma) state lodge in 1976
was a se l l  out  and there is
every ind icat ion that  the 1977
"gatheri ng" wi l  l  repeat.

CCOS ( f  o r  CATA Cab le
Operators Seminar)  is  a  unique
type of  gather ing.  l t  has a l l  o f
the e lements of  a  nat ional  con-
vent ion,  scaled down to the
program and lodging needs of
CATV owner/operators and
t e c h n i c a l  p e r s o n n e l .  T h e
re lat ive ly ' remote '  rura l  set t ing
is  a key ingredient  to  the CCOS
concept  pr imar i ly  because i t
a l l ows  re la t i ve l y  i nexpens ive
lodging rates and relatively low
cost food rates for extended
stays of 4 days or more, in a
set t ing that  is  purposefu l ly
quiet and away from the hustle
and bust le  of  larger  metro '
poli tan meetings. This 'atmos-
phere '  b ids wel l  for  the theme
o f  CCOS ga the r ings ;  t ha t
theme being a series of one'
half to ful l  day 'seminar' tYPe
sessions dealing with the Prac'
t ica l  s ide of  CATV sYstem
ownership,  management ,  en-

gi neering and operation.

CCOS is also a family type of
program and sett ing. The state-
l odge  hous ing  app roach  a f -
fords the ideal location for a
cab le -pe rson  to  b r i ng  the
fami ly .  Wi th v i r tua l ly  un l imi ted
ou tdoo r  rec rea t i on  oppor -
tun i t i es ,  cove r ing  the  range
from water  spor ts  to  horse
back r id ing,  go l f  and tennis ,
b o a t i n g  a n d  h i k i n g ,  C C O S
makes i t  poss ib le  for  a  cable
operator  to  combine a fami ly
vacat ion out ing wi th  h is  own
wants and needs to stay in-
formed and instructed in the
latest  technology of  our  in-
dust ry .

CCOS is  on purpose a 'smal l '
gather ing.  The to ta l  turn-out  in
1976 was around 450 people,
inc lud ing wives,  ch i ldren and
suppl ier  personnel .  The 1977
gather ing,  a t  a  s l ight ly  larger
s t a t e  l o d g e ,  w i l l  m a k e  i t
poss ib le  for  an addi t ional  50 or
so people to be a part of the
'CCOS Experience'.
EqualSuppliers

The 1976 approach to CATA
Associate Member (suppl ier )
part icipation was to simply set
as ide a d isp lay or  exhib i t  ha l l
area, and divide the available
space equally among 42 sup-
p l iers .  This  resul ted in  each
display area having the exact
same 'space' as al l  others; a
ten foot display table. Most of
the pr imary suppl iers  to  the in-
dust ry  were on hand,  of ten
s e n d i n g  e n g i n e e r i n g  a n d
technical personnel to CCOS
b e c a u s e  t h e  w i s e  s u p p l i e r
correctly assumed that people
on hand from cable systems

were by in large operating Per-
sonne l  w i th  d i rec t  hands -on
r e s p o n s i b i l i t i e s  i n  C A T V
system operation.

The suppl ier  par t ic ipat ion is
not  l imi ted to  the d isp lay area;
key engineer and systems per-
sonnel  f rom approx imate ly  a
dozen supply  houses were a lso
involved in the preparation and
operation of the technical por-
t ions of  the CCOS 'seminar '
programs as well.

The same approach,  wi th
approx imate ly  the same num-
b e r  o f  s u p p l i e r  d i s p l a y s  i s
being fo l lowed in  1977.

CCOS-77 Emphasis
Emphasis in 1977 is coming in

several areas.
The on-going technology ex-

p l o s i o n  i n  s m a l l  e a r t h  t e r -
minals  f i rs t  in t roduced to the
CATV indus t r y  a t  CCOS-76
(where two small or 4.5 meter
terminals  were in  operat ion;
the f i rs t  such operat ion in  the
i n d u s t r y )  w i l l  c o n t i n u e .  I n -
d icat ions are that  no fewer
than four  such 'smal l '  TVRO
terminals  wi l l  be insta l led and
operating at CCOS-77, ranging
in  s i ze  f rom 4 .5  me te rs  i n
d iamete r  t o  6  me te rs  i n
d iameter .  A pai r  o f  seminar
sess ions wi l l  deal  wi th  TVRO
exper iences to  date ( inc lud ing
a session on TVRO operational
problems) and the 'sof tware
connection' aspects of TVRO
programming sources.

The second area of  'em-
phasis' wil l  be CATV system
microwave.  There is  a
' revolut ion '  go ing on in  low-
cost microwave. l t  has occured
very suddenly  (see separate32



repor t  in  th is  issue of  CATJ)
and the long term 'depth '  o f
th is  revolut ion is  d i f f icu l t  to
fo recas t  accu ra te l y  a t  t h i s
t ime.  Suf f ice to  note that  the
cost of microwave 'packages'
i s  coming  down  in  one  b ig
hurry, and there are bound to
be some very innovative and
v e r y - l o w - c o s t  m i c r o w a v e
packages avai lab le for  shor t
haul  appl icat ions (say up to  20
mi les in  length)  appear ing on
the  marke t  and  i n  CATV
sys tems  ac ross  the  Un i ted
States in  the coming year .  In
ant ic ipat ion of  th is  microwave
hardware'revolution' CATJ has
been running expanded micro-
wave application data in the
past few issues, and wil l  con-
t i nue  to  do  so  i n  t he  coming
issues. The CCOS-77 program
ref lects  th is  new in terest  in
m ic rowave  app l i ca t i ons  fo r
CATV.  A  spec ia t  ha t f  -day
semina r  on  m ic rowave
system design (p lanning)  and
m a i n t e n a n c e ,  c o n d u c t e d  b y
Wil l iam Ell is and John Schuble
of Telesis Corporation is part
of  the CCOS seminar  schedule.
Ano the r  m ic rowave  semina r
c o n d u c t e d  b y  J i m  H u r d  o f
Far inon wi l l  deal  wi th  micro-
wave  re l i ab i l i t y ,  ge t t i ng  the
best microwave performance
f o r  m e d i u m  a n d  l o n g  h a u l
systems. Yet a third microwave
s e m i n a r ,  d e m o n s t r a t i n g
several new types of low cost
CATV m i c rowave  in  an
o p e r a t i n g  e n v i r o n m e n t  w i l l
a l s o  b e  o n  t h e  s e m i n a r
schedule.

The third 'emphasis area' in
1977 is the subject of really low
cos t ,  ru ra l  CATV sys tem
design and operat ion.  Ar izona
rural-system-pioneer Oliver W.
Swan (see CATJ for March.
1977)  is  heading up a seminar
task force in this area which
w i l l  spend  two  ha l f -day
sess ions  go ing  i n to  how a
sys tem can  be  cons t ruc ted
fol lowing state of the art con-
st ruct ion techniques in  areas
with as few as ten subscribers
per  mi le .  Swan,  and CATJ's
con t r i bu t i ng  ed i to r  S teve
Richey, wil l  cover al l  aspects of
low-cost system construction
i n c l u d i n g  p r o v i d i n g  d e t a i l e d
plans and on-s i te  ass is tance

for  those who might  wish to
construct  the i r  own l ine am-
pl i f iers ,  head-end processing
e q u i p m e n t  a n d  o t h e r  c o m -
ponent  modules for  a  smal l .
rura lsystem.

At CCOS.76 we tr ied an ex-
Ber iment  which we cal led 'The
Lab Room' .  In  th is  concept  we
set aside a special room which
was equipped with CATV test
equipment  loaned to CCOS by
test  equipment  suppl iers  such
as  Wave tek ,  Texscan ,  M  id
S t a t e  C o m m u n i c a t i o n s  a n d

o the rs .  CCOS a t tendees
b r o u g h t  w i t h  t h e m  s i c k  o r
a i l i n g  h e a d e n d  p r o c e s s i n g
e q u  i p m e n t ,  p r e - a m p i i f  i e r s ,
traps, CATV plant and a host of
o t h e r  e q u i p m e n t .  T h e , L a b
Room'  was  open  th ree
evenings dur ing CCOS and on
an informal basis cable per-
sonnel could drop into the Lab
Room f rom af ter  d inner  unt i l
the Lab Room closed (this was
3 AM one morning)and get  ex.
per t  inst ruct ion on equipment
maintenance,  a l ignment ,  and
repair.

4.5 METER TvRo TERMINAL was llrst shown ln operatlng mode at ccos.76; two
termlnals were functlonlng, thls one from prodeiln and i second trom Andrew.
Four termlnals are In prospect lor CCOS.77!

SPREAD our soME EoulP-MENT ln a deslgnated area, brlng ln some technlcally
sharp pgople and schedule lt open for evenlngs. tno cilt lt tie ,Lab Room;. tt wai
a,blg hll at ccos.76 and lt wlll be expanded lor more hours and moro room ln
1977.
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This proved to be such a
successfu l  program that  the
Lab Room concept  is  be ing
repeated, on an enlarged basis.
With the assistance of Hansel
Mead of O-BIT, Steve Richey
and others,  the Lab Room wi l l
again be open for anyone who
wants to  e i ther  get  exper t  in-
s t ruct ion on equipment  main-
tenance  o r  repa i r .  The  Lab
Room wi l l  a lso have a specia l
area set aside for construction
of low-cost CATV gear, and un-
der  the watchfu l  eye of  Ol iver
Swan CATV people can s i t
down (with parts that Swan wil l
have on hand) and build up a
p ro to - t ype  l i ne  amp l i f i e r ,  o r
s ing le channel  s t r ip- type am-

pl i f ier  or  pre-ampl i f ier ,  and so
on.  This  Lab Room act iv i ty  wi l l
be operat ing the evenings of
Ju ly  17,  18,  19 and 20 th is  year .

In  the same vein,  TOMCO's
Tom Olson wi l l  ho ld a hal f  day
seminar  on head end equip-
ment  processing a l ignment ,  in
a ' lab type envi ronment ' ,  dur ing
one of the day-t ime sessions.
O lson  i s  pu t t i ng  toge the r  a
group of  indust ry  head end ex-
per ts  who wi l l  be avai lab le in
th is  par t icu lar  sess ion to  g ive
speci f ic  adv ice about  var ious
types of  head end p ieces.  The
semina r  w i l l  have  ope ra t i ng
test stations, and any cable
person who has one or more' s i c k '  o r ' a i l i n g '  h e a d  e n d

processor pieces can get f irst
hand exper t  adv ice on put t ing
the uni t  back in to shape again
at  th is  seminar  sess ion.  This
wi l l  be a 'hands-on '  seminar
s e s s i o n ,  w i t h  i n d i v i d u a l  i n -
s t ruct ion.

Kits Again
Another innovation at CCOS-

76 was the s i t -down sess ion
where  24  a t tendees  took
CCOS-provided bags of parts
and sat down under the watch-
fu l  eye of  Gi l l  Cable 's  Jerry
Laufer  and constructed the
'Laufer/CATJ Low Cost Ana-
l yze r ' .  S ince  tha t  CCOS
session,  an addi t ional  200-p lus
CATJ provided parts kits have
been ordered by members of
the industry  and the low cost
analyzer seems more popular
than ever. Therefore another
hal f  day sess ion is  scheduled
dur ing  wh ich  CCOS-77  a t -
tendees may e i ther  (1)  con-
struct from a parts kit  the low
cost analyzer, or (2) go on to a
more advanced analyzer con-
st ruct ion pro ject  involv ing a
newly developed improved i . f .
system. Those who a l ready
have one of the low cost ana-
lyzers built up from parts kits
supplied by CATJ are well ad-
vised to bring their operating
unit with them to CCOS-77 if
they are interested in retro-
f i t t ing the present  un i t  wi th  a
much improved i . f .  system.

Another Kit-building course
being ser ious ly  considered is  a
300 MHz (plus) frequency count-
er. A descript ion of the Steve
Richey developed counter  ap-
peared in the Apri l  CATJ (see
page 31,  Apr i l  1977)  and th is
counter  wi l l  be of fered as a 'k i t

b u i l d i n g  c o u r s e ' a s  p a r t  o f
CCOS-77 if  suff icient interest
is  shown in  the in ter im per iod.
And Much More

Antennas were big at CCOS-
76 and they promise to be even
bigger at CCOS-77. In fact, in
terms of physical size, i t  is hard
to get  much b igger  than the
47.5 f  oot  boom 'Logi '  de '
scribed on page 26 tor March
(CATJ)! Last year's outdoor
half day session on antenna
system design (gain,  match,
phasing and stacking) was a
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standing-room-only  program.
The same program wil l  be up-
dated this year by seminar lec-
turerTony Bickel (of U.S. Tower
Company), ably assisted by
Arizona's Oliver Swan (of Swan
Antenna Company). There may
even be a third party on that
po r t i on  o f  t he  p rog ram,
demonstrating a UHF Laporte
Rhomb ic  cons t ruc ted  f  rom
plans set  out  in  the October
(1976) issue of CATJ.

The CCOS.77 schedute wi t l
be a very busy three-pluS days
for the attendees. The faci l i t ies
are b igger  and newer than
1976, and al l  of the part icipants
( inc lud ing the suppl iers)  are
being housed in  the s ing le
convent ion fac i l i ty  a t  Founta in
Head Lodge.  The Tuesday
evening (July 19th) bar-b-que
wi l l  be repeated,  wi th  an in-
teresting ' twist ' .  This year, im-
mediate ly  fo l lowing the ban-
quet ,  the 'CCOS.Fami ly .Hour .
Stage.Show'wil l  be staged. All
of the "talent" is being drawn
from the cable industry, and
the host  is  CATA's four th
d  i s t r i c t  D i rec to r  Ra lph
Ha imowi t z  o f  Sebas t i an .
F lor ida.  Music ,  dancing,  magi i
and a 'b ig  f in ish '  are promised
by Haimowitz. Director Haimo-
witz, incidential ly, is a rather
accompl ished magic ian and i t
is rumored that he may even at-
tempt the on-stage disappear-
qnge of  a  wi l l ing vo lunteer ,
r ight there before your very
eyes.

Speaking of disappearing,
the accomodations were nearly
ful l  as this report was prepared
late in Apri l .  The registration
card found opposite page g in
this issue of CATJ wil l  get you
on the l ist lF there is any room
lef t .  A l l  housing accomoda-
tions are being handled direc-
tly by CATA; do not attempt to
make your own reservations
through the lodge faci l i ty as
the ful l  faci l i ty has been re-
served for CCOS.

HANDS ON ALL THE WAY was the lheme of
repealed In CCOS.77.

CCOS-76; an approach betng

I t  promises to be an even
bet ter  gather ing than 1976;
hope to see you there!

TEsr EOUIPMENT coNsrRucrloN was hlghly popular eemlnar ,cours€': shown
!er9 ar9 s9m-e o! lhe parllclpants In 'Low cost Analyzer'construcrlon iesslon,
durlng llnal check oul of semlnar.constructed analyzei unlt.

ALL woRK AND No PLAY makes the cabte op€rator glad he came! At ccos.zT
bar'b'que an oklahoma.style outdoor least wlllbe servel, and the cable Industry's
own flnest wlll enlerlaln al a stage show.
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MORETHAN ';2CHANNELS?
Maybe You Should Re'Build Your
Amplifiers-Not Your Plant!
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The history of the CATV in-
dustry has been largely been of
t h r o w i n g  o u t  t h e  o l d  a n d
b r i n g i n g  i n  t h e  n e w .  T u b e  t Y P e
equ ipment  has  a l l  bu t  d isaP-
p e a r e d  i n  m o s t  s y s t e m s ;
rep laced by  t rans is to rs .  S ing le
c h a n n e l  y a g i s ,  w h i l e  s t i l l
m a n u f a c t u r e d  a n d  s o l d  f o r
m a x i m u m - g a i n  a p p l i c a t i o n s ,
h a v e  g i v e n  a w a y  t o  m u l t i -
c h a n n e l  l o g s .  F l e x i b l e  c a b l e
has been replaced where Prac-
t i ca l  by  so l id  sheathed cab le .

P r o g r e s s  i s  l i k e  t h a t ;  i t
leaves  a  swi r l  o f  dus t  beh ind
and new hope and Promise
ahead.  But  somet imes in  the
rush to be progressive a Person
or  f i rm or  indus t ry  over looks
t h e  p r a c t i c a l  a s P e c t s  o f
b r i n g i n g  t h e  o l d  u p  t o  d a t e ;  o r
n o t  s i m p l y  t h r o w i n g  o u t  t h e
o ld ,  bu t  se t t l ing  fo r  moder -
n i z i n g  t h e  o l d .  S u c h  i s  t h e  c a s e
in  a t  leas t  one major -do l la r  a rea
in  cab le  sys tem P lan  inves t -
m e n t ;  t h e  t r u n k  a n d  f e e d e r  l i n e
a m o l i f  i e r .

First  there was tube gear;
s i n g l e  c h a n n e l ,  l o w  b a n d  o n l Y .
Then there was "broadband"

low-band gear ,  cover ing  chan-
ne ls  2 -6  in  one ampl i f ie r ;  FM or
part  of  i t ,  too, i f  you were very
lucky .  Then there  was sP l i t -
band tube gear ,  cover ing  low
band (w i th  o r  w i thout  FM)  and
h i g h  b a n d .

The f i rst  t ransistor ized gear
was low band on ly ,  a l though
merc i f  u l l y  i t  was  no t  s ing le
c h a n n e l  e x c e p t  i n  s o m e
l a b o r a t o r y  p r o t o - t y p e s .  T h i s
was qu ick ly  fo l lowed (qu ick ly
being a year or two) by "al l

b a n d "  t r a n s i s t o r i z e d  e q u i P -

ment,  cover ing not  on ly  low
band and h igh band,  but  the so-
ca l l ed  m id -band(s )  be tween
low band (54-108 MHz wi th  FM)
and h igh band (174-216 MHz).
Then,  f ina l ly ,  there was "a l l

b a n d "  m e a n i n g  5 0 1 5 4  M H z
t h r o u g h  a n d  i n c l u d i n g  3 0 0
MHz.

Inter.mixed through much of
th is  were "s ing le ended" and
then "double ended" amPl i f ier
des igns .  S ing le  mean t  t he  ou t -
put  s tage had a s ing le act ive
uni t  or  t rans is tor ;  double con-
n o t e d  a  p a i r  o f  P u s h ' P u l l
s tages,  operat ing in  such a de-
s ign mode that  second order
harmonics were contro l led i f
not  e l iminated.  But  we are get-
t ing ahead of ourselves.

A n d  i n t o  e a c h  o f  t h e s e
e q u i p m e n t - d e s i g n  p h i l o s o -
phies there were f rom one to a
dozen  o r  more  compan ies ,
each of fer ing i ts  own par t icu lar
amp l i f i e r  des ign  o r  des igns .
Each made claims that his was
the most  modern,  the most  ef -
f ic ient ,  the la test  and the best
per former.  Obviously  a few
were not  a l l  that  hot .

But  s t i l l ,  each was bought  by
at least a few systems then
b u i l d i n g  o r  r e - b u i l d i n g ,  a n d
each today del ivers (s t i l l )  some
type of  p ic tures to  some quan-
t i t y  o f  c a b l e  s y s t e m  s u b -
scr ibers.

Th rough  t ime  sys tems
change hands and systems
change technica l  people.  What
was one man's  ideal  ampl i f ier
i s  ano the r  man 's  a lba t ross .
Dur ing the la t ter  ha l f  o f  the 60 's
and even in to the 70 's  when a
s y s t e m  c h a n g e d  h a n d s  o r

p e o p l e ,  c h a n g i n g  a m p l i f i e r s
b e c a m e  t h e  " i n "  t h i n g  t o  d o .

"Now tha t  we 've  bought  the
sys tem,  what 's  wrong w i th  the
o i c t u r e s  i n  L e f t  O v e r s h o e "
a s k e d  m a n a g e m e n t  o f
e n g i n e e r i n g .  " N o t h i n g  t h a t
those new 'XYZ '  b i -d i rec t iona l ,
p u s h - p u l l  g o l d  p l a t e d  a m -
p l i f ie rs  won ' t  cure"  was o f ten
the  answer .

The lac t  o f  the  mat te r  i s ,  and
a lways  has  been,  tha t  des ign
eng ineer ing  peop le  invar iab ly
have u t i l i zed  the  bes t  com-
ponent  par ts  (mean ing  t ran-
s is to rs  in  our  case)  they  cou ld
lay  the i r  hands  on ,  a t  the  t ime
of  the  ampl i f ie r ' s  des ign .  The
h is to ry  o f  CATV p lan t  ampl i f ie r
d e s i g n  h a s  l a r g e l y  b e e n  a
h is to ry  para l le l  to  the  Det ro i t
answer  to  new car  innovat ions ;
change the model completely,
and announce tha t  ' th is  year 's
vers ion  is  much be t te r  than las t
year 's  vers ion ' .  On ly  a  handfu l
o f  p l a n t  a m p l i f i e r  d e s i g n e r s
h a v e  f o l l o w e d  t h e  V W  a D -
proach;  keep the  mode l  the
same,  bu t  update  the  'gu ts '  in -
te rna l l y  whenever  techno logy
w a r r a n t s  a n  u p d a t i n g .  A n d
each new genera t ion  o f  com-
ponent parts ( i .e.  t ransistors)
f rom the  so l id -s ta te  peop le  has
s igna led  a  new round o f  new
mode ls ;  t yp ica l l y  tou ted  as  be t -
ter than their  forebearers.

S i m p l y  p u t ,  t h e  o l d  h a s
se ldom been re -v is i ted .  l t  was
a l w a y s  m o r e  " e f  f  i c i e n t
marke t ing"  to  d is -card  the  o ld
and come out  w i th  a  who le  new
mode l .  The resu l ts  have been,
in  some cases ,  p red ic tab le .
Jus t  about  the  t ime the  ' feed-



back- loop '  f rom des igner  to
p r o d u c t i o n  l i n e  t o  f i e l d  u s e r
was comple ted  ( i .e .  there  were
f ie ld  repor ts  coming back  in to
the  des igner  a f te r  su f f i c ien t
un i ts  had been produced to
prov ide  mean ing fu l  da ta) ,  the
m o d e l  g o t  c h a n g e d .  T h e
d e s i g n e r  i n v a r i a b l y  i n c o r -
pora ted  the  la tes t  techno logy
in to  the  la tes t  un i t ,  bu t  jus t  as
o f ten  neg lec ted  to  spend very
m u c h  ( i f  a n y )  t i m e  o n  u p d a t i n g
those un i ts  a l ready  in  p lace .

At  some po in t  in  t ime the
cos t -e f fec t i veness  o f  th rowing
out  the  o ld  every  th ree  or  f  i ve  o r
even seven years  becomes
q  u  e s t  i o n a b  l e .  C e  r t a i n  l y
techno logy  does  change,  and
cer ta in ly  in  f  i ve  o r  seven years
in CATV history there have
a l w a y s  b e e n  m a j o r  i m -
provements  in  t rans is to r  per -
fo rmance.  But  the  bas ic  am-
p l i f  i e r  d e s i g n  c h a n g e s  n o t  t h a t
subs tan t ia l l y ,  as  a  ru le .

A t  some po in t  in  t ime,  a  man
faced w i th  rep lac ing  say  an
e a r l y  J e r r o l d  ( o r  V i k o a ,  o r
Ameco)  so l id  s ta te  p lan t  wou ld
f i n d  h i m s e l f  f a c i n g  a  m a j o r
cap i ta l  re - inves tment .  To  serve
cus tomers  a l ready  served,  and
to  ia rge ly  reduce main tenance
p r o b l e m s  a n d  i n c r e a s e
c u s t o m e r  s e r v i c e  q u a l i t y .
S e e m i n g l y  t h i s  m a n  w o u l d
care fu l l y  cons ider  a l l  o f  the
a l te rna t ives  to  who lesa le  am-
p l i f ie r  rep lacement  f rom t runk
to  ex tender .  He might  even
cons ider  leav ing  the  ampl i f  ie rs
in  p lace ,  and updat ing  them to
the  la tes t  techno logy .
How Much lmprovement?

V i r t u a l l y  e v e r y  l i n e  a m p l i f i e r
p iece  ever  p roduced has  i t s
own se lec t ion  o f  non-p luses .
Some have a  suscept ib i l i t y  to
s e c o n d  o r d e r  b e a t s ;  o t h e r s
have no ise  ( f igure)  p rob lems.
S t i l l  o t h e r s  l a c k  t h e  a b i t i t y  t o
hand le  12  (o r  more)  channe ls  a t
r e a s o n a b l e  o u t p u t  l e v e l s
w i thout  c rea t ing  ob jec t ionab le
c r o s s - m o d u l a t i o n .  T h e
opera t ing  parameters  (spcond
order,  noise, etc.)  of  th 'e par-
t i c u l a r  u n i t  o r  d e s i g n  i s  a n d
w a s  o r i g i n a l l y  a  f  u n c t i o n  o f  t h e
des ign  parameters  o f  the  par -
t i cu la r  t rans is to rs  chosen fo r
t h e  a m p l i f i e r  b y  t h e  d e s i g n

e n g i n e e r ,  a n d ,  t h e  w a y  t h e
d e s i g n  e n g i n e e r  c h o s e  t o  r u n
or  opera te  the  dev ice .  Jus t  the
r i g h t  a m o u n t  o f  a p p l i e d
opera t ing  vo l tages ,  the  r igh t
amount  o f  cur ren t  a l lowed to
be drawn by  the  dev ice  are  bu t
two o f  the  parameters  wh ich
in te r -ac t  w i th  the  f ina l  per fo r -
mance charac ter is t i cs  o f  the
a m p l i f  i e r .

There have been dramatic
i m  p r o v e m e n t s  i n  ( 1 )  t r a n s -
is to rs ,  and,  (2 )  knowledge o f
p r o p e r  t r a n s i s t o r  o p e r a t i n g
parameters  dur ing  the  70 's .
There may be a plateau or
leve l ing  o f f  o f  the  improvement
in  t rans is to r  techno logy  upon
us a t  the  present  t ime however ;
i t  appears that most of the
d r a m a t i c  i m p r o v e m e n t s  i n
ex is t ing  fami l ies  o f  t rans is to rs
are now in place and that ad-
d i t i o n a l  i m p r o v e m e n t s  w i l l
c o m e  i n  w h o l e  n e w  f a m i l i e s  ( a s
opposed to  genera t ions)  o f  ac-
t i ve  dev ices .  l t  fo l lows then
tha t  i f  you  knew what  you were
about ,  unders tood t rans is to r
o p e r a t i o n a l  c h a r a c t e r i s t i c s
v e r s u s  p e r f o r m a n c e  c r i t e r i a ,
tha t  you  cou ld  s i t  down w i th  an
o lder  so l id  s ta te  CATV am-
p l i f ie r  and re -se lec t  a  be t te r
t rans is to r  fami ly  t ree  fo r  an
e x i s t i n g  a m p l i f i e r  d e s i g n .  l t
a lso  fo l lows tha t  i f  you  d id  th is
work  very  care fu l l y ,  tha t  you
wou ld  ga in  improvements  in  a t
l e a s t  f o u r  c r i t i c a l - t o - C A T V -
s y s t e m - p e r f o r m a n c e  a r e a s ,
t h e y  b e i n g :

(1 )Cross  modu la t ion
(Xmod),

(2) Tr iple beats,
(3) Second order,
(4) Noise f igure.
Not ice  tha t  none o f  these

four areas has to affect am-
p l i f i e r  s p a c i n g  o r  l o c a t i o n ;
e a c h  s i m p l y  d e a l s  w i t h  t h e
qua l i t y  o f  the  p ic tu re  o r  s igna l
passed th rough the  ampl i f  ie r  a t
i t s  p resent  loca t ion .  Th is  i s  a
poten t ia l l y  c r i t i ca l  o r  key  con-
s i d e r a t i o n ,  s i n c e  m o s t  r e -
b u i l d i n g  a p p r o a c h e s  t a k e n
resu l t  in  modest  to  subs tan t ia l
r e - l o c a t i o n  o f  a m p l i f  i e r  u n i t s  t o
a c c o m o d a t e  t h e  d i f f e r e n c e s
b e t w e e n  " y e s t e r d a y ' s  g a i n /
equa l iza t ion  parameters"  and
t o d a y ' s  n e w e r  g e n e r a t i o n

e q u i p m e n t .
A l l  four  a reas  a f fec t  no t  on ly

s igna l  per fo rmance a long the
ex is t ing  p lan t ,  bu t  they  a lso
p lay  a  b ig  par t  in  jus t  how fa r  a
p lan t  can  be  "ex tended"  to
prov ide  s igna l -serv ice  to  as  ye t
unserved reg ions .  The ab i l i t y  to
cons tan t ly  ex tend the  length  o f
a  p lan t ,  in  one or  more  d i rec-
t i o n s ,  i s  a n o t h e r  r e a s o n  a
sys tem opera tor  g ives  ser ious
cons idera t ion  to  a  major  p lan t
r e - b u i l d .  l f  a  s y s t e m  i s  i n t o  t h e
Xmod or  no ise  prob lems a t  the
end o f  p resent  l ines ,  and the
c o m m u n i t y  c o n t i n u e s  t o  g r o w
b e y o n d  t h e  b o u n d a r i e s  a r -
t i f  i c i a l l y  e s t a b l i s h e d  b y  t h e
o p e r a t i n g  c h a r a c t e r i s t i c s  o f
the  p lan t  i t se l f ,  a t  some po in t
the  pressure  fo r  ex tens ion  o f
s e r v i c e  b e c o m e s  a  k e y
i n g r e d i e n t  i n  m a n a g e m e n t ' s
dec is ion  to  rebu i ld  the  ex is t ing
o l a n t .

A t  th is  po in t  i t  wou ld  be  we l l
to  ident i f y  a t  leas t  one o f  the
m a j o r  t e c h n o l o g y  h o u s e s
which  has  p ioneered the  wor ld
o f  " rebu i ld  your  ampl i f  ie rs /no t
your  p lan ts "  in  CATV.  That
w o u  l d  b e  B r o a d b a n d  E n -
g ineer ing ,  Inc .  (535 East  In -
d ian town Road,  Jup i te r ,  F lo r ida
33458).  Broadband began as a
par ts  supp ly  house fo r  CATV,
under  the  tu to rage o f  one Bob
Savard. Savard came to his
p r e s e n t  o c c u p a t i o n  t h r o u g h
the  ranks  o f  a  ma jor  semi -
c o n d u c t o r  s u p p l i e r .  H  i s
b a c k g r o u n d  i n  s o l i d  s t a t e
dev ices  has  served h im we l l ,
because go ing  in to  h is  "par ts

supp ly "  avocat ion  Savard  un-
ders tood we l l  jus t  what  made a
good or bad part  v is-a-vis CATV
per fo rmance.

The Broadband story is one
of  qu ie t  app l i ca t ion  o f  good
common sense and p len ty  o f
sound eng ineer ing .  Savard  is  a"nu t "  fo r  measurements .  He
l ives  and brea thes  in  symbols ;
l i ke  Vce,  Vre ,  Re,  l c ,  P t ,  Vbe
and he is most at home seated
before  a  fancy  tes t  f i x tu re  run-
n ing  knobs  and swi tches  and
t r a c k i n g  m e t e r s  a n d  c h a r t
recordings. Watching Savard at
work  te l l s  you  ins tan t ly  tha t  i f
there  is  a  g rea t  home in  the  sky
where  CATV type peop le  go ,
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Savard ' s  pos i t i on  the re  w i l l
have to be that of being the
supreme "component  analyst"
for  the industry .

Savard dis. l ikes component
suppl iers  who cut  corners and
fa i l  t o  ma in ta in  p roduc t  i n -
tegr i ty .  Wi thout  naming names,
he can ratt le off dozens of
examples of  t rans is tor  th is  or
stud that which has a 20 or 30
or  even 70 percent  " fa i lure
rate"  when i t  is  checked on h is
prec is ion analys is  equipment .
"We are at the mercy, as an in-
duslry, of the people who make
the descretes. One shipment
f  rom a suppl ier  wi l l  be just  f  ine,
perhaps 10 percent  o f  the

devices wil l  fai l  in some impor-
tant parameter. But the next
shipment wil lbe so bad that we
wilf be lucky to gel a 2oo/o
yield".

Savard's Broadband got into
t h e  c o m p o n e n t  c h e c k i n g
business because of  h is  own
personal experience in repre-
s e n t i n g  c o m p o n e n t  m a n u -
facturers. "You get to know
which is a good, consistent,
part and what is an unrel iable
part when you are sell ing or de-
l i ve r i ng  them you rse l f  "  he
notes. So when Savard's Broad-
band  Eng inee r ing  came in to
being just a few short years
back, as a supply house for re-

placement parts for CATV amp-
l i f  iers, one of the f irst big invest-
ments he made was in a com-
ponent  checking fac i l i ty .  l t  has
pa id  o f f .  B roadband 's  rep -
u ta t i on  fo r  supp ly ing  "good
par ts"  has made the smal l
F lor ida company the leader  in
the f  ie ld  as far  as most  people
are concerned.

The next problem Savard
tackled was parts availabi l i ty.
"Nobody has proper manuals.
I 've never seen an industry that
had so few manuals for so
much equipment .  And even
when you have the manuals, i f
you have not been very careful
as an operator to check your
manuals  against  the equip-
ment you actually received,
you have a manual with a
schematic that represents a
unit that was manufactured
months or years before yours
was. In short, your manual and
schemat i c  o f ten  does  no t
check with the unit you ac-
tually have in your l ine." So
get t ing a "handle"  on what  par-
ts  were requi red f  or  which
piece of  equipment  was an
ear ly ,  t ime-consuming,  and of -
ten frustrating chore at Broad-
band. l t  took several years to
develop a cross referenced
sys tem,  bu t  Sava rd  now
bel ieves h is  company has one
of the best ( i f  not the best) par-
ts cross referencing systems in
the CATV world today. "People
call  here asking for ' that l i t t le
c a p a c i t o r  t h a t  s i t s  d o w n
behind the s tud in  the XYZ am-
pl i f ier ,  next  to  the RF choke'
and we can usually f ind the
right part, select it lrom the
test stock and get i t  olf  to them
that same day" notes Savard
wi th sat is fact ion.

Through the years several
CATV plant  e lect ronics supply
companies have appeared on
the scene, and left.  That has
lef t  the industry  wi th  hundreds
o r  t h o u s a n d s  o r  t e n s  o f
thousands of "orphaned am-
p l i f i e r s "  i n  p lace ,  humming
along (pardon the pun)  wi th
some very nervous system
owners and managers. "We
decided early that if we were
going to be of real service, the
first thing we had to do was to

[ "

BOB SAVARD has made hls mark on the CATV world by becoming the industry's
componenl-part.specialist.



make certain the parts we kept
on hand were not simply for the
Jerrold amplifiers. The world
may be largely ampli l ied by
Jerrold l ine amplif iers, but to
the guy who has an SKL plant
or a Coral/Vikoa plant the ready
availabi l i ty of Jerrold parts
does him no good. There may
be a few really small run CATV
items, such as a 16 year old
modulator, that we can't cross
reference here, but it is lhe ex.
ception not the rule" notes
Savard.

One of the fal l-outs from the
testing procedure for al l  parts
is a rather interesting 'warran-
ty' which Broadband offers.
"100 percent guarantee on all
parts. Period. No quibbles. l f  a
part is bad, a guy gets a
replacement, promptly."

F rom l i t t l e  aco rns  l a rge r
trees do grow. Once Broad-
band had a decent handle on
the replacement  par ts  bus i -
ness Savard's innate curiousity
got  h im to th ink ing about  am-
pl i f iers  as whole uni ts ,  not  as
descrete par ts .  , ,We had
acquired the necessary test
equipment to evaluate parts
early on. lf we knew that the
parts were good, and if we had
a system worked out to rate
parts above the simple ,good,
(gg)  and 'bad '  (no-go)  i t
followed that we also had the
ability to hand select certain
par ts  that  were especia l ly
good. So I began to wonder one
day what would happen if we
took a l ine of older equipment,
such as the early Jerrold ,,T"
line gear and set out to design
state-of . the.ar t  rep lacement
modules for the guts of such
units."

In to th is  scenar io  came a
Florida based cable engineer
with plenty of smarts and the
one key ingredient Savard felt
he  needed  mos t ;  p rac t i ca l
cable operat ing exper ienge.
The fe l low's  name was Chuck
Wise, and with Chuck on board
Broadband  b roadened  i t s
operating base to incluQe what
w a s  s u b s e q u e n t l y  d u b b e d. ,MOD-KITS' ' ,

"Our  concept  was real ly
quite simple. We knew that i f
we took a hard look at what the
l imitations were in exist ing,

PARTS-CHECKING is performed on all Incomlng componants before they are
placed ln the slock room. unlts that do not meet Broadband slandards are retur-
ned to the suppller.

R.F. SE'{IICONDUCTORS FLOW CHART
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C)

PORTION OF CHIP burn in and performance testing area shows units ungolng
llmo-t€sl (left) and operatlng characterlstics lests (center).

PARTS FROM STOCK ls one ol lhe lnnovatlons of Broadband Englneerlng; alr,
UPS blue label and other technlques aro ullllzed lo Insure overnlght or two day
dellvery lo mosl ol the countrY.

l ike to be able to say double
you r  p resen t  amp l i f i e r  cas -
cade, or add several new chan-
nels ,  wi thout  re-bui ld ing your
present plant?'. You can guess
the answer, anyone who has
ever faced a major re-build,
with re-spacing of amplifiers
and changing out housings and
jumpers and fittings has bitter.
sweet memories about the
prdect."

Vi r tua l ly  any ampl i f ier  bu i l t
before say 1970-1972 can have
bet ter  per formance i f  i t  is
'modernized' with the ProPer
parts. l f  the system in question
can re-build the amplifiers and
not the plant, i t  is not only

well used CATV amplifiers we
could f ind several areas in
each amplif ier where if  we
changed out parts and made
subt le  modi f icat ions in  the
associated design we could
improve the operating para-
meters ol the amplifier." The
timing seemed right. Some of
the ear ly  so l id  s tate p lants
were pushing the 7-10 year age
range, and Savard knew that as
the industry  and communi t ies
had grown in that period of
t ime the demands upon the
cable plant had increased. " l
talked with dozens of system
managers and system owners;
I asked them 'How would you

money ahead,  i t  is  t ime ahead.
"Plus, i f  the system operator
has any technical people ai al l ,
he can take our MOD-KITS and
on a one-ampl i f ier -at -a- t ime
basis  pul l  out  an ampl i f ier
board from his operating plant,
make the modif ication in his
own shop, and then put the
amp l i f  i e r  boa rd  back  i n to
place."  Which s imply  means
the system operator controls
h is  ampl i f  ier  re-bui ld  by set t ing
his own pace, whether the pace
is  establ ished by h is  own in-
ternal  cash f  low or  by h is  t ime-
a v a i l a b l e  c r i t e r i a  f o r  h i s
technica l  personnel .

Some of the improved per-
f o r m a n c e  c h a r a c t e r i s t i c s
Broadband attr ibutes routinely
to MOD-KITS is  a l i t t le  d i f f icu l t
to grasp. Even when you see it
in  b lack and whi te .  A tab le here
l ists some of the improvemen-
ts Broadband measures with
sui tab ly  modi f  ied ampl i f iers .

When it became apparent
that (1) there were worthwhile
improvements which could be
made wi th  the MOD-KIT ap-
proach, and (2) there were
systems interested in this ap-
proach to  updat ing system
capab i l i t i es ,  Sava rd  made
a n o t h e r  m a j o r  i n v e s t m e n t
d e c i s i o n ;  o n e  n o t  t o  b e
sneezed at when you are young
and struggling. "We went to
D ix  H i l l s  and  acqu i red  an
automat ic  d is tor t ion p lot ter
package; augmenting it  with
the other equipment necessary
to produce hard-copy plots of
the various parameters we
wanted to check". There are
n o t  v e r y  m a n y ' D i x - H i l l s '
packages around; but i f  you are
going to do accurate analysis
of second order, tr iple beats
and th ings l ike that ,  there is  v i r -
tua l ly  no subst i tu te for  the
package. l t  turned out to be a
wise decision for Broadband
because it  established their
credib i l i ty  for  the i r  MOD-KITS.

"People simply f ind i t  hard
to believe that you can effec-
tuate 15 dB improvements in
Xmod or  t r ip le  beats and
second  o rde r  s imP lY  bY
changing out  some par ts"
notes Savard. "The industry
-57 dBmV conscious for crud40



l i k e  t h i s ,  b u t  t h e  g e n e r a l
me thod  o f  'measur ing '  has
been to keep on cascading un-
t i l  you start to see the crud in
the pictures. That's l ike having
a speedometer in your car that
only tel ls you when you are ex.
ceeding the speed l imit; you
have no way to know how much
faster you can go without ex-
ceeding the l imi t ! "

The  12  channe l  l im i ta t i ons  o f
s ing le  ended  equ ipmen t  have
been wel l  know for  ou i te  some
t ime.  A technica l  paper  presen-
ted at  the 1971 NCTA Conven-
t ion by Danie l  L ieberman (GTE
Sylvania)  puts  i t  a l l  in to  proper
perspective (see capsule report
here) .  The bot tom l ine is  that  i t
may wel l  be poss ib le ,  wi thout  a
p h a s e l o c k e d  h e a d e n d  a n d
w i thou t  doub le  ended  (push -
pu l l )  amp l i f i e r s  i n  t he  p lan t  t o
operate wi th  a 13th channel  on
the system i f  your  p lant  am-
pl i f iers  have been sui tab ly  up-
dated to modern state of the art
operat ing parameters.  That  wi l l

CASCADING AND IM DISTORTION

At  t he  1971  NCTA Conven t i on ,
Daniel Lieberman of GTE Sylvania, Inc.
presented an excellent treatment of
amplif ier design versus second and
third ord€r product generation.

Lieberman lound that the magnitude
of the cascade effect depends upon
the low frequency phase intercept of
the phase shift versus the frequency
curve of the amplif ier. lt was further
found that the phase intercept point, if
carefully controlled, could be handled
in such a way that very long cascades
ot amplif iers could be handled without
the traditional lM products building.

Lieberman made the point in 1971
that 'Repeater amplif iers for state-of-
the-art cable TV systems generally
exhibit specifications for noise figure
of  about  9-10 dB and for  cross
modu la t i on  o f  abou t  -93  dB  a t
operating levels. This is sufficient for
achieveing cascade .operat ion to
sys tem leng ths  o f  1 ,000  dB  a t
operat ing levels of  30-35 dBmV'.
L ieberman also noted ' . .  . improved
performance in these areas could be
achieved by the use ol more expensive
transilor devices. . . ' .

Lieberman noted that second order
distortion products do not directly add
from amplif ier to amplif ier unless the
extrapolated low frequency phase shift
is equal to 0 degrees of phase. In fact,
if the low f requency phase shift is pur-
posefully set at 180 degrees, a direct
cancellation of second order distortion
in every-other amplif ier can (and wil l)
occur in the system. Holding that type
of precise phase control is at best dif-

GAIN AND FLATNESS check on modified popular.brand amplif ier under the
careful dlrection ol Chuck Wise.

ficult, and probably impossible in the chosen after adequat€ and suitable
l ie ld.  But  i t  is  worth not ing that  for  test ing) ,  c i rcu i t  b ias ing,  feedback
phase shift values between 0 and 180 techniques and the proper selection of
degrees (and 180 through 0 degrees) thezero-frequencyphaseintercept.
that there is also some amounl of can. Lieberman comgs lo his boltom line
cellation of second order producte. The in this way. lF the deeigner ol lhe am.
worst case, or pure addition of the plilier has pald careful sttontlon to hl6
products, occurs only in the 0 degree dssign parameters lor an amplifier, lhe
region. second order problem should largely

Lieberman lurther noted that the lake care of itsell. This results in sub.
third order distortions wil l cascade on slantial f reeing up of tho laboos of mid.
a voltage addition basis, or as 20 log n, band channel carriage for singlo 6nded
where n is the total number of am- syslsms, with the primary llmiting fac-
plifiers in cascade. lor becoming nol second order dlstor.

Thus, as Lieberman pointed out, if a tion6 bul th€ lhird order products"
repeater  ampl i f ier  and i ts  cable As Broadband's Savard points out ,
combination could be so designed that the third order products are similarly
the zero frequency intercept is close to affected, in single ended systems, by
180 degrees,  then the absolute the caretu l  choice of  desorete t ran-
magnitude of the growth of the second sistor devices, ptus the way lhe device
order distortion would not be much is operated. In the end, lhe practical
greater thanfromanyoneampl i f ier .  l imi ts  for  s ingle ended systems,  in

Controll ing the lM in a single am- terms of channels carried and in terms
plif ier is a matter of proper (transistor) of cascade length may not be nearly as
device selection (both for the family of l imited as 1960 and early 1970 data
the transistor and the actual device sheets may prescribe.

=

(0

MOD.KIT PERFORMANCE IMPROVEMENTS
Whi le  Broadband MOD-KIT un i ts  a re  ava i lab le  fo r  fa r  more  un i ts  than those

l isted here, these typify the type of performance improvement which can be ex-
pec ted  w i th  care f  u l l y  eng ineered updat ing  o f  equ ipment  a l ready  opera t ing  in  your
system.

Amplif  ier Type

Ameco Pll  ( trunk)

Ameco Pll  (bridger)
Cascade TLC
Cascade T.M.T.A.
c.coR T.350
coRAL 225
CORAL 429.M
Jerrold SMM/SAM
Jerrold SLE-2P
Jerrold SAM.PT
Kaiser KCBO.2/4
Kaiser KCAG/MG

lmprovemenis with MOD.KIT
Xmod Triplo Bosls Second Ord6r Noise Figure

+ 1 5 d 8  + 1 0 d 8  +  2 d B  + 2 . 5 d 8
+ 1 8 d 8  + 1 5 d B  +  3 d B
+ 3 d B  + 7 d B  + 1 5 d 8  + 3 . 0 d 8
+  8  dB  +  8 .5  dB  +15  dB  +2 .5  dB
+18  dB  +19 .5  dB  +10  dB  +2 .0  dB
+  6 d B  + 1 0 d 8  + 1 0 d 8  + 2 . 2 d 8
+ 1 9 d B  + 1 5 d 8  +  4 d B  + 3 . 2 d 8
+ 1 0 d B  + g d B  + 4 d B  + 2 . 0 d B
+ 8 d B  + 6 d B  + 8 d B  + 2 . 0 d 8
+ 1 8  d B  + 1 4  d B  + 1 1  d B  + 2 . 0  d B
+ 1 4 d 8  + 1 2 . 5 d 8  +  8 d B
+ 1 2 d B  + 1 0 . 5 d 8  +  3 d B  + 3 . 0 d 8
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OPERATING PARAMETER PLOTTING wilh the HP rIX"/r 'Y" plolter develops in.
dividual operal ing curves for single ampli f ier ampli f icat ion devices, similar to
lhose shown here for PT 4145 uni i  (versus 8-022 device).

Sitco iust perlected
a quad add pfe-crmp combo

you rilon'l believe
unlil you mail lhe coupon.

Over 40 db gain
and tremendotrsly irrtrecsed E/Br.
And that's not all. The new Sitco stagger-stacked array is the ultimate in single
channel  p ickup.  The balanced design plus the rounded-end sol id quad elements
combined with the CPA-2 pre-amp gives you a greatly reduced noise figure. And
multi-path problems are greatly reduced due to the extremely sharp forward pick-

up lobe.  For the fu l l  s tory mai l  the coupon today.

Special introductory price
includes a 2 over 2 stagger-stacked quad and pre-amp.
Mail this coupon today for lit€rature and prices.

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

br ing out  the super-engineers
in the crowd.
Part and Parcel

Some modi f icat ions can be
made wi th  changeouts of  a  few
descrete parts. Others (such as
t h e  T M  L )  r e q u i r e  m a j o r
changes.  Some ampl i f  iers  were
o r i g i n a l l y  d e s i g n e d  a r o u n d
PNP germanium t rans i tors ,  and
thei r  negat ive supply  vo l tages
w e r e  a c c o m o d a t i v e  t o  t h e
pecul iar i ty  o f  the t rans is tors .
Obviously  you cannot  update
an ampl i f ier  wi th  newer PNP
germaniums i f  the s tate of  the
art has passed them by, and
there are no such later versions
avai lab le.  So in  cases l ike th is ,
Broadband pul ls  out  the guts
of  the ampl i f  ier  and star ts  over
wi th  a new mount- in  board.

When you do this, with say
the  Je r ro ld  TM L  (Sava rd
estimates there are at least
5,000 of  the ear ly  Jerro ld so l id
state uni ts  s t i l l  in  serv ice)  you
can buy another 5 to 10 years of
use fu l ,  l ow  inves tmen t -cos t
serv ice f rom the or ig ina l  am-
p l i f  i e r s .  And  you  can  have
much improved e lect r ica l  per-
formance and re l iab i l i ty  in  the
process. Without major plant
re-construction. The approach,
in  th is  case,  is  to  prov ide the
sys tem w i th  a  mod i f i ca t i on
"k i t "  that  inc ludes a pre-wi red
c i rcu i t  board,  wi th  an lC ch ip
(TRW uni t  in  use in  la ter  ver-
s ion gear)  and a fu l ly  regulated
power supply. Broadband has
designed the TML modi f icat ion
and the TBA-2 modi f icat ion so
that the system operator can
continue to ooerate the TBA-1
br idger  un-modi f ied i f  he so
chooses.  Addi t ional ly ,  modern-
approaches to transient and
l ight ing protect ion are a lso in-
c luded,  wi th  l ightn ing arrestor
uni ts  at  the input  and outputs
and a TransZorb device on the
lC chip.  The operat ing per for -
mance is  the bot tom l ine:  The
TML-1 exhib i ts ,  a f ter  modi f ica-
t ion,  a t  *  32 dBmV output  (1)
cross mod of better than -90
dB, (2) tr iple beats of better
than -100 dB and second order
beats of better than -85 dB. The
no ise  f  i gu re  comes  in  a t  10  dB .

I t  is  impor tant  to  keep in
mind,  when you are compar ing
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t he  o r i g ina l  specs  on  any
equ ipmen t  t o  the  mod i f i ed
specif ications after the equip-
ment has been MOD-KITTED.
that  an ampl i f ier  "doubles"  i ts
output capabil i ty when Xmod
and tr iple beats are "improved"
by 6 dB, or, when noise f igure
or second order is improved by
3  dB .

lf  you take just one part in
the process, shown here in
plotter-graph form from the
Broadband p lot t ing system,
such as the PT 4145 (Corat/-
Vikoa part)you have a dramatic
indication of what part selec-
t i on  and /o r  upda t i ng  can
amoun t  t o .  Compar ing  the
or ig ina l  PT 4145 against  a
Broadband 8.022 part there is a
15 dB improvement  in  the t r ip le
beat spec. The Ft (or measure-
ment of highest useful frequen-
cy of the device) is 1200 MHz
for the Vikoa/Coral part and
3000 MHz for the Broadband
part.

Now when you take the parts
and p lug them into an ampl i f ier
the results are even more inter-
esting. Using a modet 429 M I
Coral amplif ier (serial number
1 45421 the performance specif i-
cations of the unit are plotted
here  be f  o re  and  a f  t e r  t he
Broadband modet  BMK 404
MOD KIT was instatted. The
signif icant points to note are
as fol lows:

(1) The current drawn by the
fou r  s tages  i s  a lmos t
identical (247 mA prior to
modif ication and 24i mA
after modif ication);

(2) The noise ligure was im-
proved by 3.25 dB;

(3)

60 30

At  +32  dBmV ou tpu t
cross mod for 12 chan-
nels was improved by
18.5 dB,  at  +42 dBmV
output cross mod was
improved by 18 dB; 47
At  +32 dBmV outpul  Bo 50
t r i p le  bea t  was  im-
proved by 13.5 dB, at *42
dBmV output tr iple beat
was improved py 13 dB; .a
A t  +32  dBmV ou tpu t
second order beats were eo 60
improved by 4 dB, at *42
d B m V  o u t p u t  s e c o n d
order was improved by 4

(4)
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The l im i t ing  fac to r  in  the
modi f i ca t ion  o f  th is  par t i cu la r
brand and mode l  o f  amol i f ie r
wou ld  then be  the  no ise  f igure
improvement  (3 .25  dB)  and the
second order  improvement  (4
dB) .  In  bo th  cases ,  the  ampl i -
f ie r  (and the  sys tem i f  a l l  s im i -
la r i l y  a f fec ted)  jus t  ob ta ined
" d o u b l e "  c a s c a d i n g  a b i l i t y
w i th  the  mod i f  i ca t ion  in  o lace .

The ac tua l  degree o f  im-
provement ,  whether  o r  no t  you
cou ld  add say  a  mid-band chan-
nel to the system after the
modi f i ca t ion ,  o r  a  s ing le  (o r
m u l t i p l e )  l o w e r - s u p e r  b a n d
channe l  to  the  sys tem ( f  o r
semi -secure  pay  cab le )  w i l l  o f
course  depend upon the  exac t
c h a n n e l  m a k e u p  i n  y o u r
sys tem,  and the  type  o f  equ ip -
m e n t  ( m a k e  A N D  m o d e l ) w h i c h
y o u  h a v e  t h r o u g h o u t  y o u r
p l a n t .

As Savard points out "There

are hundreds of descretely di f-
f e r e n t  a m p l i f i e r  m a k e s  a n d
models out there, and whi le we
are constant ly increasing the
l ist  of  uni ts which we have
developed and tested modi l ica-
t ion ki ts lor,  i t  is only natural
that going into this project we
have chosen to develop modif i -
cat ion ki ts for the older,  more
common units f i rst ."

Not  every  ampl i f  ie r  w i l l  even-
tua l l y  have a  mod i f i ca t ion  k i t
avai lable. "Some are so bad
gener ica l l y  tha t  the  proper
m o d i f i c a t i o n  w o u l d  i n v o l v e
chucking every part  inside and
start ing al l  over".  Then there
a r e  s o m e  w i t h  m e c h a n i c a l
p rob lems,  and a  few w i th  "un-

usua l "  des ign  approaches.  The
Ameco ATM-60,  fo r  example ,
has  such prob lems.  For  one
th ing ,  the  ATM-60 has  i t s  AGC
c o m i n g  o u t  o f  t h e  c i r c u i t  i n  a
oos i t ion  wh ich  makes mod i f i -
c a t i o n  d i f f i c u l t .  F o r  a n o t h e r
th ing ,  there  are  around 90  " r i v -

e ts "  in  the  ATM-60 tha t  wou ld
have to  be  punched ou t  w i th  a
d r i l l  p r e s s  ( t h e  T M L  h a s  1 0 ) j u s t
to  ge t  the  ex is t ing  board  c lear
o f  t h e  h o u s i n g .
Unusua l  F ie ld  "Tr icks"

In  the  process  o f  ana lyz ing
what  makes a  oar t i cu la r  am-
p l i f ie r  f l y  r igh t ,  there  are  any
n u m b e r  o f  i n t e r e s t i n o  d i s -

DrsroRTroN (-dB)

3.O. CH. a + t i l t  ON CH. t3
DEVICE TYPE PT-'U5 & 8.022
V OUI ldBMv), + 45 dAMv
CHANNEL 12 CH. FIAT ON 13
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coveries. Some are well known
by the users but l i t t le appre-
ciated by non-users; others are
tr icks that may have escaped
the average user up to the point
where he ser ious ly  considers
updat ing the ind iv idual  amp-
l i f iers ;  not  the whole p lant  wi th
new gear.

Take the Starl ine 20 amplif ier
for  example;  a  push-pul l  un i t .
Savard has noticed that after a
descrete part replacement ( i .e.
t rans is tor )  in  such a uni t ,  the
balance pot  in  the ampl i f ier
(that tweeks the balance be.
tween the two output stages) is
more often than not in the
s a m e  y e l l o w - p a i n t - s e a l e d
posit ion that i t  left the factory
with. "When you change out
one or both output transis.
tors-and you almost have to
change  them bo th  i f  one
goes-that balance pot needs
to be re-tweeked to achieve the
lowest second order rejection.
But most people don't have the
capability to measure second
order, so they leave the pot in
the  o r i g ina l  pos i t i on .  Tha t
means that for that particular
amplif ier, with a part replaced
in the f ield, the ful l  cancella.
t ion beneli ts of a push.pull
stage are probably no longer
being recognized.  The two
halves of the output stage are
not balanced."

In Bradenton, Florida, where
Broadband MOD-KITS were in-
s t a l l e d  i n  a  2 7  a m p l i f i e r
cascade of SKL brand amplif i-
ers, the system measured 35
dB signal to noise ratio before
the modif ication. l t  expected to
have a 3 dB improvement, or 38
dB s ignal  to  noise af ter  the
modi f icat ion.  Wonder  of  won-
ders, i t  measured 44 dB signal
to noise after the modif ication.
Incredib le?"We don'l  think so-and we
take very little credit for the im.
provement above the 38 dB
point" notes Savard. "What
happens is that when a system
goes in and makes a modif ica.
t ion on the amplif iers, the wise
system operator will at the
same time direct his people to
clean up and re-seal al l  spl ices,
f i t t ings, connector cables and
so on. l t  is the cumulative
benefits of a fraction of a dB

here and a fraction there, plus
the f irst real balancing the sys.
tem has had in a long t ime that

brings the extra improvement
above the theoretical improve-
mgnt".

HEART OF AMPLIFIER dlagnostlc system is Dix Hil ls package. Broadband
documents "before" and "after" paramelors on all units wilh MOD.KITs available.
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. . . now a staff of highly experienced frequency coordinators
offers you a new source of interference analysis fcr terrestrial
microwave and satellite earth station svstems.

Our services include:

o Terrestrial microwave frequency assignment,
coordination, and protection.

o Satell i te earth station sit ing analysis, coor-
dination. and orotection.

o Other services normally provided by your fre-
quency coordination agent.

providing quality
at the lowest possible price

2936 Chain Bridge Rd. o Oakton, Va.22124. (703) 281-5550
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A Starl ine-l plant had a pe-
culiar type of cross'mod on
te lev is ion channel  5 .  ln  d iag-
nosing the problem, i t  was de-
termined that the pi lot carrier
(between 72and 76 Mhz, or just
below channel 5) was the ap-
parent  cu lpr i t .  "People just
keep adding carriers to their
system without ever consider-
ing what these additional car.
r iers may do to cross.mod
products. There is the mis.
taken belief that if a canier add-
ded is not modulated with a
15.75 kHz sync signal, that it
can't bother you very much. In
this situation, we found 18 car-
riers on the system wath a

spectrum analyzer, all suffici.
ently potent to be considered
in the real world of cross-mod
computation. We el iminated
the channel 5 cross mod with a
special mod-kit that modified
the pilot carrier sensing circuit
in the amplifier to make it work
off of television channel 5,
rather than the special carrier.
By eliminating the extra carrier,
we eliminated the channel 5
Xmod and the cost was $7.50."

A good part of the world runs
on Starl ine-l equipment. Savard
notes "California operators are
part iculari ly ingenious about
pushing Starline-l gear to its
very outer limits. We have pro-

vided Starline-l modifications
to people who are operating
with 21 channels through Star-
line-l gear".
Not Everyone's Cup. . .

Seemingly ,  i f  such wonder-
fu l  th ings can be done wi th
smart  engineer ing,  carefu l ly
selected parts, and plenty of
t e c h n i c a l  b a c k u p  s u c h  a s
Broadband provides, the world
o f  mass i ve  p lan t  re -bu i l ds
might screech to a big halt in a
hurry. Why re-build the entire
plant, one might ask, i f  one can
r e - b u i l d  d e s c r e t e  a m p l i f i e r
uni ts?

Not everyone would or does
agree. "Most of the bigger
MSO's just natural ly think in
terms of new gear and new
everything else. A few have
made some test re.builds using
the amplifier approach, and we
have monitored the results
closely enough to know that
they work very well. Maybe its
an 'appearance'thing; the sys-
tems seem happier spending
lots of money and making a big
deal of changing oul the whole
plant. But i f  lwas a system op-
erator interested primarily in
my bottom line, I think I'd
spend alot of careful t ime
studying how I could accom-
plish the same end result ( i .e.
bet ter  p ic tures,  over  more
cable) lor less bucks."

Savard makes the point that
in the past systems have had
excess bucks generated which
in the 50's and 60's at least us-
ually got earmarked for a "total
rebuild" every five to say seven
years. "They were using tax
dollars in those days, and the
equ ipmen t  supp l i e rs  knew
when a guy had run out of de-
preciation and he therefore
would be receptive to a strong
pitch for a rebuild with the
latest  super-everyth ing-amP-
l i f ier  l ine."  But  in  Savard 's
mind, those days may be gone;
at least for awhile. "There are
new ways to spend'tax dollars'
now. There are $35,000 earth
te rm ina l s ,  and  the  new ly
emerging low cost microwave
packages. Perhaps the day of
the periodic re-build is a thing
of the past; at least for many
operators".

orD rf;sulffinD PnffiBs
(on state-of-the-art 1 977 products)

From America's Oldest
CATV Distributor!

Same Day Shipment-
Help lVhen You Need It

(since 1949!)

Callorwrite: DAVCO,Inc., P.O. Box 2456
Batesville, Arkansa s 7 250L
501-793-3816

THIS MONTH'S
SPECIALS

T.G= * Matchins Transformer modellse-- TV-IF.46 cents each in lots of
100

R * 2-lVay Indoor Splitter modelw - DS-2F, $1.10 each in lots of 100

Te * F-59 Fittings with Ring, 7.5Y - centseachinlotsof 1,000

TG= 'i GF8l Fittings,18 cents each inruirt+ lots of 100
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Bob Savard ,  Chuck  Wise  and
the  group a t  Broadband En"
gineering are a part  of  a new
g e n e r a t i o n  o f  C A T V  t e c h -
n o l o g y .  O n l y  u n l i k e  t h e  p e o p l e
who are making CATV micro-
w a v e  m o r e  a f  f  o r d a b l e  b y
p u s h i n g  t h e  l i m i t s  o f  l o w  c o s t
n e w  s p a c e  a g e  t e c h n o l o g y ,
Savard and his crew are back
work ing  the  o ther  s ide  o f  the
street.  " l  keep returning to the
VW" notes Savard. " l t  has an

engine, four tires, and a steering
wheel. l t  wil l  get you there.
Older  s ty le  ampl i f iers  have
plugged along for many years
g e t t i n g  T V  s i g n a l s  t o  t h e
customers. Replacing al l  of the
amplif iers and gett ing involved
in a major re.build program is
an expensive proposit ion just
to go on serving essential ly the
same customers you already
have. l f  you have l imited your-
self to driving your VW around

RF
DESIGN
ENGINEER

lzadlng manufactuicr ln land mobllc
communlcardons fleld has an oppoF
tunlty for an experlcnced RF Design
Englneer. You slll be involvcd ln neu
ptoduct development, not unllke thoec
producti uled ln CATV initallatlons:
filicr, cavitlec, duplexen, tcrrlteg, end
antcnnas and aiooclated RF devlceo
fron 3O to I,OOO MHz. Thlc lo an ex-
cellcnt gtowth posltlon for fhe rlghf
profeocional. lnicrested and qualllled
appllcants should gend a reounc wlth
galary history and requircmcnls ln com.
p l e t e  c o n f l d e n c e ,  t o  C O M .
MUNICATIONS INDUSTRIES, INC., P.O.
Box 45006, Dal lac. TX 75245.

an equal opporlunlt!/'
employer i l  /  F

town, you don't suddenly go
out and buy a new one simply
because you decide to start
driving out of town into the
suburbs. At most, you might
have the vehicle tuned up and
put in top running condit ion.
That 's  our  same phi losophy
wi th the MOD.KITS."

BEFORE (top) and AFTER (below); lwo versions of the same ampli f ier, showing
lhe MOD.KIT in place (bottom unit).  TRW chip replaces former descrete.stages ol
ampli l ical ion, with improved perlormance.

TECHNICAL TOPICS
New Texscan Seminars

The world famous f ive day ($125 fee)
Ra le igh  B.  S te l le  l l l  "a l l  you  ever  wan.
ted  to  know about  p roo f  o f  per -
fo rmance tes t ing"  seminars  ro l l  on
throughout  May and June.  Schedu led
f  o r  May are  seminar  sess ions  in  A i lan ta
and Lake land,  F lo r ida ;  schedu led  June
27 th rough Ju ly  1  i s  a  sess ion  in  In -
d ianapo l is ,  Ind iana.

l f  you want to learn what FCC com-
p l iance tes t ing  is  a l l  about ,  ge t  your
hands on  some rea l -wor ld  tes t  equ ip -
ment ,  and genera l l y  come away smi l ing
and fee l ing  be t te r  about  keep ing  your
sys tem(s)  up  to  snuf f ,  you  need to  ta lk
w i th  the  peop le  a t  Texscan about  these
reg iona l  ga ther ings .  For  fu l l  in fo r .
mat ion ,  ca l l  Ra le igh  B.  S te l le  l l l  a t  Tex-
scan 's  Ind ianapo l is  to l l  f ree  number :  1 .
800.428.971 3.

TVRO Antennas Again
" l  read w i th  amusement  Mr .  Van

Hecke 's  le t te r  wh ich  appeared in  the

Apr i l  i ssue o f  C.A.T .J .  I  wou ld  l i ke  to
make the  fo l low ing  comments :

The 43 .7  dB i  ga in  spec i f i ca t ion  was
the  spec  o f  the  Prode l in  4 .57  meter  an-
tenna a t  the  t ime o f  p r in t ing .  Th is  was
accompl ished w i th  a  p r ime focus  type
feed and a  nomina l  65% e f f i c ien t  an-
tenna.  Buzz  shou ld  know there  are
many fac to rs  tha t  max imize  the  ga in  o f
an  an tenna;  improved accuracy  o f  the
m a i n  r e f l e c t o r ,  i l l u m i n a t i o n  o f  t h e
re f  lec to r  by  h igh  e f f  i c iency  feed des ign
and the  dua l  re f lec to r  (cassegra in
system).

Prode l in  Inc .  has  e lec ted  to  use  the
pr ime focus  type  an tenna fo r  many
r e a s o n s ;  e a s e  o f  i n s t a l l a t i o n  a n d
a l ignment ,  improved pa t te rns  and s ide
lobe s t ruc tu re  and lower  cos t  a re  a  few
of the reasons.

Your  s ta tement  concern ing  a  new
feed des ign  is  cor rec t .  Th is  i s  the  feed
tha t  we ins ta l led  a t  Ka l i spe l l ,  Montana.
The combina t ion  o f  th is  h igh  e f f  i c iency
feed and the superior surface accuracy
of the Prodelin ref lector gives us 44.0
dB ga in  us ing  the  pr ime focus  type  an-
tenna.  Th is  represents  approx imate ly
70% ef f  i c iency .

I t  has  never  been Prode l in 's  in ten-
t ion to engage in word bati les, but
r a t h e r  p r e s e n t  t h e  f a c t s  t o  o u r
cus tomers  and le t  them make the
dec is ions  in  th is  regard .  The ga in  and
pat te rns  o f  th is  an tenna are  on  f  i l e  w i th
the  F .C.C.  My compl iments  to  your
magaz ine  fo r  p rov id ing  an  unb iased
forum to  the  indus t ry .  Keep up  the
good work . "

Jer ry  Pe l l
App l ica t ions  Eng ineer
Prode l in ,  Inc .
Santa Clara, Ca. 95050

Jerry-
Alr ight, so now you guys have had

your say too. Like we noted in Apri l ,  the
satel l i le earlh terminal antenna biz is
bound to have plenty of numbers
l loal ing about and everyone connected
with the exercise can be expected to
look for an 'advantage' over the com.
peti t ion. Both Prodelin and Andrew are
well  known, respected international
companies in lhe antenna business.
You've boih had your opportunity to
state your case. Now let 's get down lo
the serious business of instal l ing 100
of the small  terminals this year!
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cata
ASSOCIATE MEMBERROSTER

il0TE: Associates listed in bold lace are Charter Members

In recognition of the untiring support given to the nation's CATV operators, and their never-
ending quest for advancement of the CATV art ,  the COMMUNITY ANTENNA TEIEVISION
ASSOCIATION recognizes with gratitude the efforts of the following equipment and service sup-
pliers to the cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in
CATA, INC.
Andrew Corp., 10500 W. l53rd St.,0rland Park, 11.60462 (M2, M3, M9Satel l i teTerminals) 312-349-3300
Anixler-Pruzan, Inc., 1963 First Ave. S., Seatt le, WA. 98134 (Dl) 206-624-0505
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (ME) 408-249-0700
Befden Corp., Electronic Division, Box 1327, Richmond, lN. 47374 (M3) 317-966-6661
BEST0N ELECTR0NICS, lNC. 903 South Kansas Ave., 0lathe, KS. 66061 0rl$ Character Generatorg9l3-764-1900
BLONDER-T0NGUE LAB0RATORIES, 0ne Jake Brown Rd., 0ld Bridge, N.J. 08857 (Ml, M2, M4, M5, M6, M7) 201-679-4000
BR0ADBAND ENGINEERING, lNC., 535 E. lndiantown Td., Jupiter, FL. 33458 (09, ropl.cemont perb) 305-747.5000
CALIF0RNIA MICR0WAVE, lNC., 455 West Maude Ave., Sunnyvale, CA. 94086 (M9 Satel l i te ferminals) 408-732-4000
CATEL, 1400-D Stierl in Road, Mt. View, CA. 94043 (M4, M9) 415-965-9003
CCS HATFIELD/CATV DlV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201-272-3850
C-CoR ELECTRoNIGS, lnc., 60 Decibel Rd., State College, PA. 16801 (Ml, M4, M5, Sl,  52, 58) 814-238-2461
C0MMUNICATI0N EQUITY ASSOCIATES, 8200 Normandale 8lvd., Suite 323, Bloomington, MN. 55435 (33) 612-831-4522
C0MM/SCOPE C0MPANY, P.0. 8ox 2406, Hickory, N.C. 28601 (M3) 704-328-5271
ComSonics, Inc., P.0. Box I 106, Harrisonburg, VA. 22801 (M8, M9, SE, 59) 703-434-5965
DAUCo, lNC., P.0. Box 861, Batesvi l le, AR. 72501 (Dl, Sl,  52, 58) 501-793-3816
EAGLE C0M-TR0NlCS, lNC., 8016 Chatham Dr., Manlius, N.Y. I3104 (M9 Pay TV Delivery systems & products) 315-682-2650
FARIN0N ELECTRIC, 1691 Bayport,  San Carlos, CA. 94070 (M9, Sg) 415-592-4120
FEDERAL BR0ADCASTING C0. 600 Fire Rd. Box 679 Pleasantville, N.J.08232 (D9, S9l
FERGUSON COMMUNICATIONS C0RP., P.0. Drawer 871, Henderson, IX. 75652 (Sl, 52, 57, SE, 59) 214-854-2405
cILBERT ENGINEERING C0., P.0. Box 14149, Phoenix, AZ.85063 Ol7\602-272-6871
H0ME B0X 0FFlCE, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dallas, TX 75251 (S4) 214-387-8bS7
ITT SPACE C0MMUNICATI0NS,  lNC. ,  69  Spr ing  St . ,  Ramsey,  N.J .  07446 (M9)  201-825-1600
JERRY CONN ASSOCIATES, lNC., P.0. Box 444, Chambenburg, PA 17201 (D3, llf, D5,06, D7, ltt) 717-263-8258
JERRoLD Eleclronics Corp., 200 Witner Road, Horsham, PA. 19044 (Ml, M2, M4, M5, M6, M7,03,08, Sl,  52, 53, 58) 215-674-4800
LARSON EtECTRONICS, 311 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
Magnavox CATV Division, 133 West Seneca St.,  Manlius, N.Y. 13104 (Mf) 315-682-9105
MICR0WAVE ASSOCIATES, lNC. 10920 Ambassador Drive-Suite 119 Kansas City, lvl0. 54153 (lil$ Microwave Radio SystemsS16-891-8895
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass f i l ters) 315-437-4529
tllD SIIIE hmmunication, Inc. P.0. Box 203, Beech Grove, lN. 46107 (tE) 317-787-9426
MSI TELEVISION, 4788 South State St.,  Salt Lake City, UT 84107 (M9 Digi lal  Uideo Equip.) 801 -262-8475
OAK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL. 60014 (Ml, M9 Conuerters, 53) 815-459-5000
PR0DELIN, lNC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, l l7 ,S2l 408-244-4720
Q-8lT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305-727-1838
RADI0 MECHANICAT STRUCTURES, lNC., P.0. Box 1277, Kilsore, TX 75662 (t2, tlg, 52) 214-984-0555
RICHEY DEVELoPMENT C0RP. ,  1436 S.W.  44 th ,  0k lahoma Ci ty ,  0K.  73119 (Ml ,  M4,  M8,  Sg)  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, M2,1114, ME, Sl, S2, 53, 58) 404-449-2000
SITCO Antennas, P.0. Box 20456, Port land, 0R.97220 (D2, D3,04, D5, D6, D7, D9, M2, M4, M5, M6, Mg) 503-253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
TEXSCAI{ Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (ME, bandpass f i l tcls) 317-357-8781
Theta-Gom, P.0. 8ox 9728, Phoenix, AZ. 85068 (Ml, M4, M5, f t l7, M8, Sl,  52, 53, 58, AMt tt l lCR0WAVE) 602-944-4411
TIMES IVIRE & CABTE CO.,358 Hall  Avenue, Wall inglord, CT. 06492 (M3) 203-265-2361
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0.80204 (56) 303-573-1433
Tocom, fnc., P.0. Box 47066, Dallas, TX.75247 (Ml ,  M4, M5, Conyerters) 214-438-7691
T0MC0 C0MMUNICATI0f{S, lNC., 1077 Independence Aye., Mtn. View, CA 94043 (l{1, t5, f9) 415-969-3042.
Toner Cable Equipment, lnc.,4l8 Caredean Drive, Horsham, PA. 19044 (D2, D3, 04, D5, 06, D7) 215-675-2053
Triple Crown Electronics, Inc., 42 Racine Rd., Rexdale, ontario, Canada M9W 223 (M4, ME) (461 ) 743-1481
Van Ladder, lnc., P.0. Box 709, Spencer, lowa 51301 (119, automated l.dder equipmenllT12-262-5810
VlDtO DATA SYSTEMS, 40 Oser Avenue, Hauppauge, N.Y. 11787 (l{9) 516-231-4400
VITEK ELECTRONICS, lNC., 200 Wood Ave., Middlesex, N.J. 201-469-9400
WAVETEK Indiana,66 N. First Ave., Beech Grove, lN. 46107 (M8) 317-783-3221
WEATHERSCAN, Loop 132 - Throckmorton Hwy., 0lney, TX. 76374 (09, Sony Equip. Disl. ,  M9 Weather Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX.76901 (M2,Towers) 915-655-6262/653-3363
Distributors:
D1-Full  CATV equipment l ine
D2-CATV antennas
D3-CATV cable
D4-CATV amolifiers
D5-CATV passives
D6-CATV hardware
D7-CATV connectors
D8-CATV lest equipment

llanulaclulers:
M l-Ful l  CATV equipment l ine
M2-CATV antennas
M3-CATV cable
M4-CATV amplifiers
M5-CATV oassives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment

Service Firms:
S1-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 engineering
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AlfDOtlY;7.25(5.50.)
No other tap provides this protection:

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

o *With a standard irridite finish

Immediate Delivery -Call 61 4 17 56-9222

4 ATV
ARVIN SYSTEMS, INC.

An Arvin industries Subsidiary
P.O. Box 200, Lancaster, Ohio 43130
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And come to Comm/Scope.

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

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

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

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

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

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