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AltD0ltlY$5.50

No other tap combines these features:
Non-Shearing Center Seizure Mechanism o Eye-level Center

Seizure Connections o Modular o 5-300 MHz
o Optional Anticorrosion, Baked-on, Polyurethane Finish

lmmediate Delivery -Call 51 3 I 258-21 81

4 ATV
ARVIN SYSTEMS, INC.

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



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
sing le channel converter-decoder,
the SCC s ingle channel  converter ,
or  the Mul t i -Code mul t i -channel

ECONO.CODE
Single Channel Converter-Decoder
Increases 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-
scrambling with perfect picture
quality, and headend control of
the scrambled s ignal .  A s ingle de-
tented rotary selector on each unit
controls both standard and ore-
mium 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
"premium" v iewing.

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

Our knowledgeable 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 Division today, or your
nearest Oak sales office.

scc
Single Channel  Converter '
Adds a channel  for  subscr ipt ion Pay TV
by convert ing one mid-band channel  to
Channel  3 or  4 ut i l iz ing a mid-band modu-
lator .  Srmple to connect ,  s imple to use;
two-posi t ion swi tch selects standard or
oremium channel .

MULTI-CODE
Multi-Channel Converter-Decoder
Decodes channels specitied by the system
operator  for  secure scrambl ing.  Incor-
porates an Oak Jewel Case AFC remote
or Tr iml ine AFC varactor  converter  to
provide basrc converter  funct ions.  Econom-
ical  scrambler and modulator  are orovided
for  headend contro l  of  v ideo scrambl ino.
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CATV DIVISION/cnvsra l  LAKE, rLLrNors 60014
Telephone: 8I5-459-5OOO r TWX: 910-6311-3353
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CATA- roRinl
KYLE D. MOORE, President of CATA,

FROM CCOS TO FRANCE

Late this past spring CATJ received an invitation to "ap-
pear as an exhibitor" at a world-wide television trade show
to be held this September 23-28 in the Palais des Festivals in
Cannes, France. What the promoters of this show had in
mind was what is commonly known in the publishing trade
as a "barter" or "trade-out". We would supply the inter-
nationaltrade show (calledVIDCOM / International Market
for Videocommunication) with several pages of CATJ ad-
vertising space, while they in turn would supply us with
no-charge exhibit space and accommodations in Cannes.

Our first reaction was to toss this bit of mail into the round
file, along with other offers we had the same day for a new
Popular Mechanix set of automobile maintenance manuals
and an invitation to appear before a group of Wall Street
investment brokers. Frankly, such things are not in keeping
with the original CATA concepts.

But we thought about it awhile, and then talked it over with
a few CATApeople. "Whynot?" we mused, "accept the kind
invitation from France and use this as an opportunity to talk
with other cable operators from Belgium, Swltzerland,
Japan and so on."

The Belgians, we have been told and have read, are locked
in a copyright battle not unlike our own, although compli-

cated by the fact that Belgium CATV systems carry signals
from several countries, each with different internal copy-
rightlaws. The Swiss, we have read, are the masters of rural
CATV distribution, with more small 50 and 100 subscriber
systems per square kilometer than any other area of the
world. The Japanese have been experimenting with small
(very small) satellite terminals. All in all, it looked like an
excellent opportunity to share some experiences, and to
learn more about our own business here.

And so it was done. As President and a founder of the
Community Antenna Television Association (CATA), I am
this month attending this international gathering of CATV
operators, and a 15 minute segmentof theVIDCOM program
has been designated for me to address the gathering on a
topic pretty much of my choice.

Obtaining the permission and approval of our own CATA
Board of Directors was hardly automatic. One Director
feared that our acceptance of this invitation would be mis-
construed by our own small system members as either (1) a
junket at their expense, or (2) an attempt to take CATA
"international". For the record, neither is the case. All
expenses are being paid; not one penny of CATA money is
being spent on the trip. And as for "going international", the
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day may come where that is the timely thing to do, but that
day is not yet here and Cannes, France is certainly not the
spot.

Coming off of our own three day CCOS-?6, it may be
difficult to come down to the mere palatial setting of Cannes.
From our 8 foot table top displays and our westein hospital-
ity, the elegance of Palais des Festivals and the 1,000 square
foot self-contained exhibits (many costing over g50,000.
American to create) willbe difficult to adjust to. yet through
all of this glitter and tinsel, I suspect I willfind that Swiss and
English and Italian cable operators have many of the same
technology problems we have here. I suspect I will find
co-channel interference is a problem in Italy and plant AGC
is a problem in Switzerland. I suspect illegal line taps are
troubling Belgium operators, and the failure of local oiigina-
tion programming to attract support is a problem in nn-
gland. The only problem we have here that I don't expect to
find atCannes is our difficulty in lobating (or even identify-
ing) exact replacement parts, for our Japanese operator
cohorts !

Our CATA appearance in France at VIDCOM will be pri-
marily aimed at a learning exercise. We view this as an
opportunity to explore where international exchange of
ideas, concepts and practices might be beneficial to all
concerned. We have an excellent international "vehicle"
preceding us: CATJ, Our "Journal" is now read in 28
countries, and it is in a unique position to bring all of the
technology of the world, as relates to off-air television signal
reception and distribution, together into one coherent forum.
Through our CATJ distribution at VIDCOM, we anticipate
introducing American cable technology to upwards of 500
new CATJ operators.

At VIDCOM we will be speaking privately and publicly
inviting all community (or communal as they are known in
much of Europe) antenna system operators to join with us in
a sharing and exchange of technical and legal problems and
solutions. We will suggest that through the facilities of our
CATA offices in Oklahoma City, we willbe pleasedto act as a"collector and coordinator" ofdata, and to re-distribute that
material to all international participants.

For longer than most of us care to remember, this nation,s
cable operators have been locked in a battle with the copy-
right interests over "fair compensation" for cable distribu-
tion of public television programming. We suspect, and in
fact we know in advance, that our problems are hardly
unique in this area. The broadcasters and the copyright
people have for years spread the "myth" that " . . . the United
States is out of step with the balance of the world when it
comes to copyright law" and "we must" they say ..correct
this injustice anil Join the rest of the modern world." This is
of course major-network hogwash, spread repeatedly as"gospel" by those who want us to pay this viewing taxation
so as to further cripple the attractiveness of what it is we
offer to our customers. VIDCOM will, hopefully, offer us the
opportunity to collect sufficient data to set this myth to rest
once and for all,

So to those 500 plus international system operators gather-
ing with me in Cannes, allow me to extend this formal
invitation on behalf of the Community Antenna Television
Association of the United States:

CATA invites you to join with us in the creation of
international dialogues about CATV. We invite
you to share with us your technical problems and
your technical successes. We invite you to share
with us and our legal counsel your operational
problems and their solutions. We invite you to do
this in the spirit of creating a free-flow of data
amongst all practitioners of the community or
communal antenna art. We invite this palticipa-
tion on an individual system basis, and on a trade
association to trade association basis in those
countries where there are such groups.

CATA is in Cannes to learn and to share experiences. The
copy of CATJ you are now reading is our American CATV
industry's medium of technological and operating data ex-
change. We invite you to join us in this exchange, for a better
CATV world where ever it may be in this ever shrinking
world of expanding telecommunications.

Vitelds
PnvTVw

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

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

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

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

r A better job of eliminating R-rated audio complaints

For further information regarding our cable trap and for
help in overcoming your Pay TV security problems,
call or write to: Robert G. Geissler
VITEK Electronics Inc.
200 Wood Avenue, Middlesex, N.J. 08846
(201 ) 469-9400

VITEK 
ELEcrRoNrcs,
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LO.PASS / HI-PASS / BAND SPLITTERS
(Typ€ F, 75 ohms)

CATV
FILTER SUPERMARKET
From the people who care . . .

TRAPS
(Typo F, 75 ohm!)

Need a special trap? Just ask!

DIPLEXERS
$24000
2 weeks

BANDPASS FILTERS
(Typs F, 75 ohn!)

l,leed a special filter? Just ask!rcRowAvE
I ' ILTER
F . l 1

I  t ,  OMPANY. lNC.
TELEPHONE: (315) 437 -4s29
TWX: 710-541-0493
CABLE:  MICROFILCO

LO-PASS FILTER

$3500 ?
'1 week ^ I--

r - v , -

7
Passes lcband only.
Suppresses hi-band 40 dB.

HI-PASS FILTER

$3500 " (
lweek  

Y , r r " - r , r "

Passes hFband only.
suppresses lo-band 40 dB.

CB/AMATEUR ISOLATOR

$1500

Pssses 54-300 MHz.
Suppresses 45 MHz and below 35 dB.

^ (

V 3473

BAND SPLITTER

$1200

3329-142

Separates the VHF Lo/Hi bands with 30 dB
isolat ion. Excel lent loss and return loss.

CO-CHANNEL I SOUND REOUCERS
ELIMINATORS | $1600

| 1 week

Phase away your co-channel interlerence

u69-2t6
3469-7/t3

Aulhenticat€d in CATJ (October 1975)
MiniaturE Mountabl€ unit  (1x1.5x4)

VHF $27000 | Reouceqsound 10 dB (minimum) with

UHF $31500 | ::5:T:i.';::il"';ivd.ad,ustment

Avai lable forany 2 non-adjacent channels -  54-300 MHz

LO-BAND. FIXED TRAPS

$6500

Cut to your tGquency 54-108 MHz.
Notch > 50 dB,3 dB Bandwidth < 4 MHz.

HI-BANO. FIXEO TRAPS

$e0 /
1 week

$180

Cul lo your l r€quency 170-300 MHz.
3 d B b a n d w i d i h < 3 M H z .
Temperature compensated.

FM TRAP, TUNABLE

$3200
I week

Tunes 88-108 MHz with screwdriver control.
Notch > 30 dB bandwidth < 3 MHz.

FM SHARP. AOJACENT TRAP

$19500
2 w@ks

Cut to your interter ing FM signal (can be as
close tochannel6 as0.5 MHz).Notch >30d8.
C h a n n e l 6 i m 9 a c t < 1 d 8 .

CHANNEL DROPPER

$55ooo
2 w@ks

mandatory blackout or lor c losed-circui t
use ot channel f requency. (Channels 2-13)
NOTE: Ol.ablcr frldband,

CHANNEL NOTCHER

$55000
3 weeks

Notches out
video, color &
sound carriers

50 dB.
Channels 2-13

Minor impact on other channels -  including
midband.

UHF FIXED TRAPS

*"?-0"t",*\,

25 dB notch. Two can be cascaded withour
interact ions, for 50 dB notch. 3 dB bandwidth
< 3MHz

PAY-TV TRAPS
2 & s 14.00

Othe6 $5.50
Ouan.1000 up

3355

These wealherized traps have male/female
connectors -  no iumper needed.

FOR ADJACENT CHANNEL

$15600 33031 (2-6)
1 week M (A-D

H (7-13)

Sharp cut-otf giv€s at least 25 dB at lower
sound and uooer video. Channels 2-1 3 and A-1.

SUPERBAND ADJACENT

$24500
2 weeks

Mlcrowave interdigi tal  s lructure to give good
ln-band transmission and 25 dB at lower
sound and upper pix.  Channels J-W.

FOR MEDIUM SELECTIVITY

$8s/ss

Excel lent in-band transmission with 30 dB
plus at second carr ier uP or down.
Channels 2-13 and A-W.

UHF BANOPASS

$16500

These 4-cavity resonalor f i l ters give
25 dB (min) t  6 MHz and 45 dB t  12 MHz
Channels 14-83.

Small .  mountable, lunable. Good in-band
loss and RL. Channels 2-13.

VHF SUB BAND

$9500

Low in-band loss and good select iv i ty
Channets T-7lT-13.

FULL FM

$12500
1 week

BAND PASS

Passes ent ire FM band 88-108 MHz
20 dB loss at 6 PlX.

l .MHz BANDWIDTH BPF

$8500

Cul lo your l requency anywhere
54-300 MHz.
H a s > 5 0 d B 1 6 M H z .

6743 KINNE STREET, EAST SYRACUSE, NEW YORK 13057



Aheadendthathas
thefuturebuiltintoit
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More and more CATV
operators are discovering that our
khowledge qained in coirmunications
equipment development is a bonus
tor them.

This experience and knowledee
has proven that quality-and flexibilily
cannot be compromised. To assure a
better chance for success, now and
in the future, they're.equipping
themselves wrth heaclencl systems
from Scientific-Atlanta.

Flexibilitv is built into the
headend systeur. You know vou won't
have to reilace a Scientific-Atlanta
system because you can't outgrow it.

Every system we design, deliver and
install comes with the beeinninss of
another. Built right in. Allyou h-ave to
do is add new units when necessary.
And the quality of the system is
designed ind birilt in too.- 

If you'd like to discuss
processors, modulators, demodulators
and antennas, or our entire headend
system, you can calllay Levergood
at l4}4l 449-2OOO. Or rvrite us for
information on the system generally
recognized as the stahdard oJ the_:_ i. -::r;.- Scigntific

Atlanta
vt
m
!
{
€
ctlUnited States:3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone404-449-2Cfi0,TWX8L0-76f-4912,Te1ex054-2898

Europe: Hindle House, Poyle Road, Colnbrook, Slough, SL30AY, England, Telephone Colnbrook 5424/5, Telex 848561
Canada: 578 Behnont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-LN5, Telephone 519-745-9Ms
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haveto
There are cer ta in TV programs people in  your  communi ty  just  don' t

want  thei r  ch i ldren to see or  hear .  So Blonder-Tongue has developed a
unique Home TV Terminal  for  pay cable that  scrambles both p ic ture
and sound.

Other  decoders on the market  today,  scramble only v ideo.  Wi th audio
in the c lear ,  adul t  programming sound can come through loud and c lear ,
even i f  the chi ldren can' t  see what 's  going on.  This can cause problems.
Further ,  non-subscr ibers can l is ten in  and enloy important  spor ts  events,
even i f  they can' t  see them. l t 's  a lso easier  for  subscr ibers to cheat  when
"v ideo only"  is  scrambled.

And Blonder-Tongue assures complete parenta l  contro l .  A specia l  key
lock bui l t - in to the terminal  prov ides;  the parent  wi th complete contro l

'
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over programming.  When the parent  leaves the
house,  he or  she s imply locks the set  and there
is  no way for  the babysi t ter  or  ch i ld  to see
or hear  the pay-TV channel .

There 's  more to recommend th is  new
decoder.  A "barker"  channel  is  avai l -
able for  operators who or ig inate thei r
own programming.  On the other  hand,
the operator  can use the"barker"channel
f o r  mus i c .

The Blonder-Tongue Home TV Termi-
nal .  l t 's  to ta l ly  secure.  l t  protects the fami ly 's
pr ivacy.  For  deta i ls  wr i te :  Blonder-Tongue
Laborator ies,  Inc. ,  One Jake Brown Road,
Old Br idge,  N.  J .08857.

NewBlonden-Tongue
Total Security
Pay CableTenminal

\
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CCOS.76 REPORT
tt. . . there was no wasted time. . . tt

Ralph Duff, General Electric Corporation
Decatur, Illinois

"Let's Do It Agui,n"

Well, we did it. We started out in mid-April with
a concept. Stage a trade show that was not a trade
show. Get people involved in the meetings. Get the
suppliers off the display floor and into the class-
rooms to 'teach' their technology. Get the opera-
tors into meetings where they exchange ideas,
learn from others what does and does not work,
and more  impor tan t ,  uhA someth ing  does  no t
work.

Approximately 450 people, made up of CATV
system operators (from Oregon to Maine, Canada
to the Mexican border), their families, dozens of
system employees and industry supply personnel,
ga thered August  9 th  th rough 11 th  a t  Western
Hi l l s  Lodge in  Sequoyah Sta te  Park ,  near
Wagoner (northeastern), Oklahoma.

Every room at Western Hills Lodge was filled.
Several dozen rooms in nearby motels were filled.
Approximately a dozen operators came and lodged
themselves in portable camping facilities such as
tents, campers, and mobile homes. Bob Welsh of
Wavetek hauled a 24 f.oot boat behind his car from
Indianapolis and he slept on the water at dockside.
The full facilities of the state park were available
for the cable people and their families and from the
comments we solicited towards the end of CCOS-
76,  the  meet ing  was ever -so-s l igh t ly  shor t  o f  a
smashing success.

The first CCOS-76 "learning sessions" got un-
derway prompt ly  a t  9  AM on Monday the  9 th .
Some suppliers, especially those associated with
the small earth terminal displays, arrived on Fri-
day the 7th ("Angbody who thinks a4.5 meter dish
is small has just neaer put one of these things to-
gether. . .  "  Jerry Pel l ,  Prodel in,  Inc.) .  As noted
here separately, the two 4.5 meter terminals pro-
duced super -qua l i t y  p ic tu res  tha t  were  in  the
49150 dB signal to noise ratio range. But several
cases  o f  Ok lahoma 3 .2  beer  and tens  o f  ho t -ho t
hours in the 95 degree plus Oklahoma sunshine
went into the project before magic lantern pic-
tu res  spewed fo r th  f rom the  CMI  and ITT re -
ceivers connected to the aft-end of the heliax down
l ines.

The CATA staff pulled in around noon on Satur-
day the 8th to find the following problems before
US:

(1) The early arriviirg suppliers had checked into
and out o/ their motel accommodations (most sup-
pliers were housed not al the lodge but at nearby
motels) all in one motion ("I couldn't believe my

room when I  found i t  had no  te lephone and the
s ink  was smal le r  than you f ind  on  a  707 res t -
room!"), and they needed some alternate places to
sleep;

(2) The AC power wiring in the area designated
to be the display area was on the fritz and we had a
single 20 amp circuit to power 42 display booths!

(3) The room divider that separated the desig-
nated display area turned out to be anything but
soundproof; meaning that the display area noise
would innundate the adjacent rooms, and vice-
versa.

On the plus-side, CATA-member Gayland Bock-
hahn of Wisconsin Rapids, Wisconsin, had arrived
early on Saturday to single-handedly take care of
(1) converting the lodge's MATV system to our
needs, (2) put in a channel 3 reverse feed line to
carry scrambled HBO programming from the dis-
play area back to the headend for distr ibut ion
throughout the lodge, and, (3) provide "CATV"

multiple channel service from the lodge system to
whichever of the 42 display booths that wished the
service. Bockhahn earned the praise of dozens of
suppliers when he provided RF service and AC
outlet service within minutes of their requests,
and he  p i tched in  and ass is ted  the  Andrew an-
tenna crew with assembling their 4.5 meter dish
and then turned around and spent all afternoon
assisting the Prodelin people with their 4.5 meter
dish ("Norr when our sgstem gets a terminal, I will
be readg to install it mgself'\, Gayland Bockhahn).

When Wavetek's Bob Welsh said he wanted to
haul a good sized boat from Indianapolis to Wes-
tern Hills Lodge, we thought he was asking for
trouble. The 750 mile (plus) haul is not your aver-
age "Le t ' s  go  sk i ing  on  Sunday"  t r ip .  When he
pulled up mid-afternoon Saturday with the boat
( loaded to  the  ra i l s  w i th  tes t  equ ipment  wh ich
Wavetek  prov ided fo r  the  ha l f  dozen hands-on
Iearn ing  courses) ,  popped f rom h is  car  and im-
mediately started tossing cold beer from an ice
chest in the stern ofthe craft, we knew he had suf-
fered no pain during the long haul. Within minutes
he had the boat launched and from Saturday after-
noon through the following Wednesday evening,
literally hundreds of CCOS-goers enjoyed his hos-
pitality and water-skiing-boat rides on the lake.
The CCOS-76 record, incidentally, is four skiiers
up simultaneouslg; "Nert 

Aear we go for fiue" ac'
cording to Welsh.
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Sunday morning brought one of those mid-
western thunder-busters. "Foreigners" worried
the day was ruined but the local suggested "stick

around a few minutes (there was no alternative to
this .  .  .  )  and i t  wi l l  change back to clear skies
again." After around two inehes of downpour and
plenty of sheet lightning it cleared off and the two
earth terminal crews got back to work. A summit
meet ing  o f  everyone on  hand around 11  in  the
morning produced a spur of the moment decision
that the display room be moued to one-half of the
large Sequoyah Hall. Supplier coordinator Vince
Borelli of TOMCO, Larry Dolan of Mid State, the
afore-mentioned every-place-at-once Welsh from
Wavetek, CATA's Associate General Counsel Ef-
fros and about a dozen others converged on the Se-
quoyah Hall to pull out several hundred chairs, a
speakers platform and the debris of a just-leaving
Airforce gathering to turn the room into an empty
she l l ;  f rom wh ich  by  1PM the  d isp lay  ha l l  had
been created. This was one of those all-too-rare
everybody pitches in and helps sittations and it
did our heart good to see CATA's Iowa Director
Ben Willie hauling one end of. a 75 pound display
table while at the opposite end Don Buscher of
ITT was lugging his share of the load.

Throughout the afternoon people arrived by car,
private airplane, and by ground transporation ar-
ranged by CATA to haul those arriving via Tulsa's
airport the 60 miles to the lodge. One chartered
bus load of 45-plus set out from the Tulsa airport
around 4:30. CATA member (and new Board of
Directors nominee) Dick Rondeau of California
had used the international powers of a five-dollar-
bill to persuade the bus driver to "stop at the first
package store he passed." Several cases of Bud
later, the happy group arrived at Western Hills
Lodge. "That wos one enjoyabl,e rid,e" recalled
Rondeau. "When we started out eueryone was sit-
ting in their oum seats just thinking their ourn pri-
uate thoughts. Bg the time we got to the lndge it
wos one big (almostl happA fomilg."

By the eight o'clock opening of the display area"preview" most of the displayers were on hand
and the table-top displays were humming. "We

did,n't erpect much traffit the first night," noted
Vince Borelli, but the events proved otherwise.
Several suppliers reported that sales to CCOS-76"delegates" paid their entire CCOS-76 expenses
the first night alone.

Monday morning's tr io of sessions began on
t ime, which is a smal l  wonder by i tsel f .  We
counted 218 people in the Monday AM sessions,
running from 42 at the Bank Loans and Rate In-
creases session to just over 100 at the Headend
Practices #L session. Monday afternoon's three
sessions drew equally well, with over 100 at the
Headend Praetices #2 session, followed by 55 at
the Low Cost Plant Construction Techniques and
43 at the Wave Propagation course. Glenn Hauser
of the University of Tennessee and John Barth,
Chief Engineer of Tulsa's KTEW (channel 2) con-
ducted the latter course and touched on everv-
thing from 1,500 mile sporadic E skip reception

PACKED LAB R00M - two test stations in the Monday and Tuesday
evening "Lab Room" sessions were busy well past midnight as.Stove
Richey (slanding, center) and Hansel Mead (back t0 camera iust ilght of
Richey) repaired and aligned dozens ol pieces of gear brought by partici-
pants.

("Does Hauser really sit there in front of his TV
set waiting for bursts of reception from d;istant
statinns" we heard one fellow wonder out loud) to
the changes we can expect when TV stations begin
to utilize circular polarization; from John Barth.

Monday evening Steve Richey of Richey De-
velopment Corporation and Hansel Mead of Q-Bit
Corporation opened up their CCOS Lab Room just
off the lobby. This too-small room (we thought a
room that would hold 20 people should prove ade-
quate; we were wrong!) proved to be a real popu-
lar spot. One fellow from Kansas brought a whole
car full of pre-amplifiers, and a bunch of "ill" Chan-
ne l  Commanders .  The concept  beh ind  the  Lab
Room was that Richey and Mead would do gain,
sweep and match tests for processing equipment,
and provide noise figure checks of pre-amplifiers.
Richey and Mead checked out, re-aligned and even
repaired dozens of sick or just plain poorly aligned
units in the two evenings the Lab Room was open.
("Nert Uear,'we need at leost three separate work
bench posit'i,ons" noted Mead.) On the second even-
ing the Lab Room was open, cable operator Dean
Peterson of Missouri sat himself down at one of

THANKS WAVEIEK - with ths kind loan 0f tost goar by Bob Welsh of
Wavetek, the CC()S Lab Room proved a very popular and innovalive lea-
ture ol GCOS. Small box atop stack at left is Richey's July 1974 CATJ
Mark-A-Channel construction proiect; here in uso l0 mark video and
audio caniers positions on bandpass filler being aligned on lest station to
left.
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the two Lab operating positions and proceeded to
hold class for several hours on Channel Comman-
der  a l ignment ,  repa i r ing  a  fe l low opera tor ' s
Commander - I  in  the  process .  ( "1  learned more
about the Commander-I in those tuto hours thon I
haue leamed,in seaeral gears in CATV" remarked
one observer.) Lab room help or assistanee was of
course "on the house" and the repaired equipment
went out by the wheel barrow load (" . . .there are
dozens of better l.ooking CATV chonnels out there
now tltanks to the Lab room" noted one Lab Room
devotee).

Monday evening's open display room period (8
to 11 PM) was the first big opportunity for every-
one to see the two earth terminal HBO signals.
There were three HBO transponders operating
during much of CCOS-76; including the transpon-
der that serves most of the USA. A second "West

Coast" HBO feed was running a second set of HBO
programming for new west coast affiliates; and a
third transponder channel was leased to the Chris-
tian Broadcasting Network (the "Club 700 people")
for a special telethon. Because the antenna pat-
trns for all three transponders in use was differ-
ent, the difference a eouple of dB makes at the 4
GHz downlink range was very evident as the two
terminal receivers (CMI- California Microwave,
Inc. and ITT-Space Division) switched for display
purposes from the primary HBO feed to the two
other transponders in use (see separate report in
this issue CATJ).

Thanks to the on-site loan of a Blonder Tongue
Labs Encoder, and the Toner Cable Equipment
Company booth loaning of Blonder Tongue de-
coders, some of the CCOS-76 participants had the
opportunity to sign-out a decoder, go to their room
or Lodge cabin, and in the quiet and comfort of
that location view both the HBO programming and
the operation of the decoder. For the rest of us, it
was "watch the HBO programming on the display
floor" or "scramble city."

Tuesday morning sessions included four sepa-
rate choices for participants:

(l) Spectrum Analgzer Consttuctinn - (see sep-
arate report here);

(2) Hea.d"end Akgnment Practices #3 - Tom Ol-
son and company set up hands-on alignment posi-
tions (using the always available Wavetek gear
plus some last minute additions from Tektronix
rushed to the show from the Dallas office) and op-
erators had the opportunity to go.through align-
ment on units as varied as B-T strip amps to com-
plex demodulators and video processing units;

(3) Antenna Designs/Test Ronge - Tony Bickel
of U.S. Tower Company, Afton, Oklahoma, set up
an antenna test range on the north parking lot.
When we checked around 10 AM, there were 41
brave souls standing or sitting in the hot morning
sun soaking up vitamin "C" and Bickel-on-Logs.
We sent out a push-cart of folding chairs followed
by a second push-cart of 3.2 beer and soft drinks,
feeling certain that by 11 o'clock the group would
collapse in the 90 degree temperatures and bright
sun from two forms of exhaustion.

(4) Small Earth Terrninals - This was the big-
gest crowd for Tuesday morning, and as a sepa-
rate report notes, the long and short of small ter-
minals was that they do work, and they work very
well.

By the noon break-point, Jerry Laufer's spec-
trum analyzer eonstruct ion crew had approxi-
mately 15 of the 24 analyzers under construction
not only complete but checked out and operational.

BRAVE S0ULS - antenna seminar crowd braved g0 plus Oklahoma heat
l0 sit through outdoor session thal ran better part of day. Shortly atter
photo was taken, we senl folding chairs and cold-stultto-drink to the
gr0up.

The afternoon sessions got back underway at
1:30; with the last remnants of the Laufer analyzer
class taking but a few minutes to eomplete the last
of the analyzer kit check outs. A couple of hours
after the last unit had been checked out we found
several fellows in the classroom staging "Mark-II"

and "Mark-III" adaptations to the units. It seems
once you have the  bas ic  ana lyzer  go ing ,  your
thoughts just naturally turn to turning i[ into a
VSM-I work-alike! We felt certain the gb degree
tempera ture  wou ld  keep the  B icke l  an tenna
course attendanee light in the after-lunch period.
Wonder of wonders, many who had completed the
bas ic  ana lyzer  were  on  hand and a t  2  PM we
counted 43 people sitting and standing in the hot
sun listening intently as Bickel explained a co-
channel phasing solution ("1'm going home ond be-
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EVERYMAN ANALYZER KITS were individually packed with circuit board
layouts identical to those appearing here this monih. First order ol busi-
ness was checking the parts list against the bagged parts to insure
everything was on hand.



ANTENNA SEMINAR - Tony Bickel of U.S. Tower Company (tett, back
to us) brought 40 inch face 22'tower section that solf supported t0 hold
tost antennas, set up rssponso msasuremonts and match mBasurements
system at base of demo tow8r.

fore I eDen unpack mE bags Im going up the 400
foot stick to change some phasing lines, based,
upon what I l,eorned here," we heard one Florida
operator say). One afternoon session was a bust.
We thought the exhibitors should have the oppor-
tunity to have a crack at the attendees in the day-
time, and we had seheduled an "Exhibitor's Show
and Tell" from 1:30 to 3:30. The concept was to al-
low exhibitors to tell operators "what ls new" and
to give some short sales pitches. We were wrong.
Even most of the exhibi tors did not show up!
Another afternoon session, "CATV and CB Intei-
ference," was a big hit. A packed room heard Lou
McCoy of the American Radio Relay League ex-
plain how transmitters can generate harmonics
and how mixing products can create signals where
no signals previously were; and they heard
CATA's General Counsel Rick Brown put into per-
spective how the CB "boom" is going and where it
may be headed. Bob Geissler of VITEK explained
how traps and filters can help out at the headend
and in the plant. But the star of the afternoon ses-
sion was 14 year-old design "engineer" Daniel Bos-
tick of Microwave Filter Company. Daniel, the son
of Glyn Bost ick of MFC, explained how a new
inside-of-the-car antenna (the "Intenna") he had

designed utilizes a "slot-antenna" design concept
to "load the car body via a form of skin effect" wilh
a small bat-wing launcher placed inside of the car's
windshield glass. While his dad ran the projector
and moved the pointer-arrow around to match his
son 's  ins t ruc t ions ,  Dan ie l  showed why MFC is
l ikely to be a dynasty-operat ion in the years
ahead. He received a well earned standing ovation
from the crowded room at the end of his short
presentation.

The Tuesday even ing  CC05-76 Bar -B-Que
moved to the point on the lake just south of the
lodge proper. CATA Director Pete Athanas from
Wisconsin, assisted by the everywheres-at-once
Gayland Bockhahn provided bar-service until the
western style food was ready for serving at 7:30.
Rows of picnic tables across the point seated more
than 300 people during the dinner and Bob Welsh
of Wavetek took out skiiers and sight seers in his
by-now-(in)famous craft during the full course of
the evening.

Most suppliers figured after the big outdoor
&ast the display floor would be quiet that evening.
TheE were wrong. The display f loor was so
crowded for about two hours that it was hard to
move across the allotted space. A Freddie Prinze
and Mort Sahl pair of HBO specials kept the crowd
congregated around the two side-by-side earth ter-
minal displays. After it was all over, the hundreds
of empty 3.2-stuff cans piled all around the earth
terminal display areas was test imony that the
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CB TVI AND frlc0OY - The ARRL's Lou Mc0oy covered lransmitler
gon0ration 0f halmonics and parasitics; Mcooy and Bob Geissler of VITEK
sst up TVI situation at varying interference levels using oquipmont 0n
front lable.

FAMILY AFFAIR - because of the unique facilig o:tfered by West8rn
Hills Lodge, a high percentage 0f tho CCoS registrants brought their
families along for the 3 day aflail. 1 3
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Power To The Peoplp

In the July 1975 CATJ, CATV engineer Jerry
Laufer of Gi l l  Cable, San Jose, Cal i fornia, de-
scribed for readers an "Everyman's Analzyer" a
device which, with the assistance of a Jerrold RSC
series set-top converter, a field strength meter
and a suitable DC (coupled) scope brought the user
into the wonderful world of spectrum analyzers.

In the following months we heard from several
dozen CATJ readers who had constructed this do-
it-yourself basic analyzer, and from a couple of
readers  who had a l ready  done the  same th ing
themselves at apparently about the same time as
Laufer and crew at Gill Cable. In the year that has
followed, we have seen the original CATJ material
reprinted in a Canadian journal, a European jour-
nal and, most recently, in an Australian journal. It
is not often that something corners the fancy of so
many people in so many parts of the world.

At the recently held CCOS-76 (see separate re-
ports in this issue of CATJ), one of the most popu-
lar of all sessions was a L-I/Z day set of seminars
devoted to the spectrum analyzer concept for
CATV. Leading off the series on analyzers was a
half day session conducted by well-known analyzer
teacher Raleigh B. Stelle (III) of Texscan Corpora-
tion (Indianapolis). Texscan's VSM series of ana-
lyzers (VSM-l, 2 and 5) are well known in CATV
eircles and Stel le has contr ibuted mater ial  to
CATJ in recent months on the basics of analyzer
operation.

On Tuesday August 10th CCOS-76 attempted
something never before offered at a CATV gather-
ing, and to the best of our knowledge, at no broad-

STELLE 0N ANALYZERS - half day Ral6igh Stelle session preceded con-
struction course lor Everyman's Analyzers and played to a packed house.

ELEMENTARY AN ALYT'F,R _ II
Updating The Most Popular
CATJ Constmction Project
Ever (Xfered The Industry

INSTRUCToR LAUFER - a number ol the builders were GATV manage'
ment types s0 Laufer listed the resistors in tho proiect with color codes on
the board to help everyone locate the proper parts in their kits.

cast(er) or similar gatherings either. We sat 24
people down in a room lined with work benches
and placed a kit of parts before each of 24 regis-
trants. Then with Everyman Analyzer creator
Laufer conducting the class, twenty four soldering
irons were raised to the ready and twenty four do-
it-themselves analyzers were under construction.

CCOS-76 packaged,  w i th  the  ass is tance o f
Laufer and others, complete parts ki ts for the
Everyman's Analzyer. The circuit boards were
pre-drilled, the parts were bagged into individual
kits, and special cases were prepared with holes in
place and silk screen labeling intact. One each Jer-
rold RSC-3 converter rounded out the package,
and the total cost per participant was just a few
pennies over $90.00 each.

The c lass ,  wh ich  go t  underway a t9  AM,  was
nearly wrapped up bJa 12:30. The analyzers were
completed, and checked out solder bridges were
corrected and by 1 PM twenty four new basic ana-
lyzer units were operational and safely tucked
away in the CCOS lodge rooms of each of the par-
ticipants. Several of the participants, including
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CATA Director Peter Athanas of Lake Geneva,
Wisconsin, were anything but ski l led pract i -
t ioners of the soldering i ron art .  Some, as the
photos here indicate, were exceedingly well pre-
pared, others had forgotten (inspite of advance
warnings) to bring hand tools or soldering irons
(but fortunately others had brought spares so it all
worked out).

A list of those who participated in this CCOS-76
Analyzer Construction Course appears separately
here, and for good reason. We are about to re-uisit
the Everyman's Analyzer and to offer a way for
other interested readers to also construct this
handy basic analyzer system. And the listing of
those CCOS-76 part ic ipants who have already
been through the construction of this unit is our
way of telling you who there is in your portion of
the country who has this unit already working. We
wanted those attending the construction class at
CCOS-76 that we were going to do this, and they
should be ready to giue a helping hond to anyone
who subsequently decides to build the basic ana-
lyzer. We don't thinkyouwillneed. any help. . . but
i f  you do, the l ist  appearing with this report  is
where you should start.

What It Is

Reference is made to diagram A here. At what-
ever test point you wish to look at signals, an input
signal is derived for analyzer display. This can be
the single channel input/output to or from a pro-

AFTER STUFFING PARTS - everyone broke out their soldering tools and
went to work 0n the foil side of the board.

FINISHED ANALYZER RAMP GENERAToR - mounted in the TenTec pre-
drilled and silk screened case provided as part of the kit was ready lor
checkout.
cessor, low band only or high band only, mid band
only, super band only, or any contiguous segments
such as  low band th rough mid  band and so  on .
And, you can also look at the whol,e cable carriage
band from channel 2 through channel R if that is
what you have on hand.

The input  s igna l  goes  th rough an  ex terna l
switchable attenuator, which is necessary to keep
the input levels to the RSC-(3) converter in the
manageable (i.e. non overload level) range. Any
good 1 dB step switchable attenuator (available
from numerous sources including Jerrold, Blonder
Tongue, Texscan, Wavetek, DBC and others) will
do here. A 3 dB step attenuator will also work, but
you lose the 1 dB accuracy ability in actual mea-
surements ifyou do not have the 1 dB range selec-
tion. Then the input signal goes into the RSC-(3)
converter. For the uninitiated, the "3" portion of
the RSC-3 nomenelature indicates the outnut chan-
nel of the Jerrold set top converter, an RSC-Z will
work just fine also, as will most other varactor
tuned set top converters. All this determines is
Lhe output channel for which we develop an even-
tual "video" (i.e. demodulated) signal to drive the
scope display.

The set top converter is varactor tuned, that is,
the varactor diode is biased in such a way that as
you'increase the bias voltage the capacity (which
is the tuning element in the frequency selective
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c i rcu i t )  decreases .  And as  the  capac i ty  o f  the
diode(s) goes down, the tuning mechanism in the
set_top converter tunes upward in frequeney, to
hiqher and higher channeli. So by creating a spe-
cial tuning-voltage, external to the set top conver-
ter, we can voltage-tune the frequency tuning of
the set top converter. That is basicall_v whatlhe
Everyman's Analyzer circuit does; create a tuning
voltage for the RSC-3 (or whatever) converter. 

-

The basic set top converter utilizes push button
(or tuning_dial selectable) tuning, and when you
push the channel 5 button for example, what you
are really doing is applying a factory-afljusted vol-
tage to the varactor tuning element in the conver-
ter which puts the varactor diode in the proper"biasing state" to create the capacity requileci to
tune the converter to channel b (input). When you
push the channel 13 button, for example, a new
(dif ferent) tuning vol tage goes to th6 reverse-
bi-asjng network for the varactor and the capacity
o f  the  varac tor  d iode now equa ls  the  tuned- to -
channel 13 frequency.
_ Now, if you eonnected a field strength meter to

the output of the set top converter, and tuned the
field strength meter tothe output channel of the
set top converter, you would have a way to reao
the signal level on aII cable channels wiihout ad-
jystln_g_tle signal level meter itself, simply tune
the RSC-3 or whatever converter. In diagram ,,A,"
the field strength meter is nothing mor6 nor less
than (a) an i.f. strip to develop voltage gain be-
tween the tuning mechanism (the convertlr) and

the display scope, and, (b) a demodulator. The de-
modulator function means that through the detec-
tor built into the field strength/signal-level meter,
via the "video-output" jack on the FSM/SLM, we
have an output signal (demodulated, or at video)
adequate to drive the vertical deflection circuits in
our display scope.

Back for a moment to the tuning function. The
settop converter is our RF head, oirr swept-mixer
and-our i . f .  output circui t ,  just l ike you f ind in
modern day spectrum analzyers. Yes - it does
lack many -of the refinements of a serious analyzer,
such as adjustable or selectable i.f. bandwidths,
marlers and so on, but its basic performance is not
unlike say the VSM-I unit, although it will not (and
we admit this out in front) do but a fraction of the
things that a VSM-I will do. Still, for somebodv
wilh no analEzer for the system, it is far better
than getting along totally wilhout and as subse-
q.uent CATJ articles will explore, once you have
the basic analyzet functioning, you can pioceed to
expand the unit's performance with some add-on
building blocks. So the set top converter does the
main work for you, and the only real add-on to it is
a clever m-eanq of providing a known tuning volt-
lg_e_tg make the varactor tuning element ln the
ESC-3 (or whatever) sweep up and down the
CATV band of interest. Thisls where the special
add-on circuit board eomes in.

Inside of the add-on box is a Laufer-Messmer de-
signed ramp voltage generator that creates a saw-
tooth voltage. This saw tooth "tuning voltage,' is
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applied to the RSC-3 innards through a connecting
wire, and to the horizontal drive circuit on your
display scope, through another external wire.

The tuning-voltage-box houses a single circuit
board (see photos here and the board layouts) and
it has a single IC unit (a quad op-amp or four seg-
ment operational amplifier) to perform all of the
magic required for our purposes. This IC (avail-
able from National Semiconductor Corporation,
2900 Semiconductor Drive, Santa Clara, Ca.95051
as the LM3900M, or from Motorola as the MC
3401P and as the MC 3301P) is a 14 pin dual inline
package (or DIP) containing about 40 transistors,
8 diodes, 12 resistors and 4 capacitors (ain't elec-
tronics wonderful!). This IC plus a handful of other
descrete parts (see parts list here plus parts desig-
nators on schematic diagram) are what you need
to be in the analyzer game.

Powering for the unit is easily handled by "bor-

rowing" from the RSC-(3) converter power supply
segment.  CATJ has heard from a .couple of
builders of the original July 1975 CATJ unit who
have built the entire unit insid,e of their ourn RSC
serics conuerters. We have seen no photographs of
this, but can see where this could be done with a
minimum of noodle scratching to make all of the
parts fit. This would, of course, eliminate having
the separate box to haul around.

The hard-language "how the ramp voltage gen-
erator circuit works" will not be repeated here,
but reference is made to pages 7 through 14 of the
July 1975 CATJ for those who wish to go back to
the original Laufer-Messmer manuscript on this
unit.

Controls ond Operatinn

There are three front panel controls, and the
scope (horizontal) drive on the rear panel. Con-
necting wires to the RSC-(3) converter include
powering to the ramp voltage generator, and var-
actor drive to the converter.

The ramp generator control box has (a) sweep
width control, (b) sweep rate control, and (c) a
center frequency control.

To connect the control package to the RSC-(3)
converter, proceed as follows:

(1) Remove the RSC-(3) converter (this is the
portion without the push-buttons) from the case
and dr i l l  a 13/64 inch hole .7 inches up and .8
inches in from the bottom case rear left corner (see
diagram "Rear View");

(21 Disconnect controlcable u;hite wire (i.e. Ieav-
ing converter from RSC-(3) control head) and con-
nect to R4 for optional channel select function;

(3) Connect varactor drive (from pin 9 of IC) to
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the same spot inside of the RSC-(3) where the
white wire aros prevtnusly connected.

(4) For reference, the RSC-(3) converter has a
positiue -grogn4. Co_nnect the "*" common point
on the circuit board (see "top view" diagram, on
front of board just left of Cg) tb the terminal inside
ofthe converter that has the shield, of the control
cable connected to it (facing three terminals, this
is the right hand terminal on most unitsh

(5) Connect the "-" common point on the circuit
loqrd (s_ee "top view" diagram,llirectly behind pot
R6) to the terminal in the converter that has lhe

MoilEtll 0F TRUTH - Ths lellow in tho csntor sosms lo bo swoating oul
operation of a unit on ths tost and chock out bonch sot up by Laufer. Ac-
lually, he is Hary Sadel ol SADEIG0 and his metor got a good work out
on lhs tost bonch.

red control wire connected to it (facing three ter-
minals again, this is the left hand terminal in most
converter unitsh

Now connect the lash up as shown in diagram"A", input signal through an external 1 dB (or
whatever) step attenuator, then to the RF input
jack on the RSC-(3) converter. The output of the
converter goes to the input of the SLM/FSM,
tuned to the output channel of the converter (typi-
cally 2 or 3), and the detector output on the SLM/
FSM provides your scope vertical drive. The hori-
zontal drive (sync) from the Laufer-Messmer con-
trol head (varactor ramp voltage generator) con-

NOTE- + BUS IS GROUNDED IN JERROLD CONVERTER

COMPONENT SIDE

4 CORNER HOLES = 0.152"
ALL OTHER HOLES = 0.042"

lT WORKS! - Using Lodge MATU system, each unit was checked out
belore the constructol lelt wlth his complotod unlt.
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CATJ/LAUFER

EVERYMAN'S ANALYZER PABTS LIST
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Note: Al l  parts l isted are in CATJ kit  number EA-001, avai lable from
CATJ using order card between pages 8-9 in this issue for $45.00
each p0stpaid (Canada, foreign - add $3.00 each).
Resistors

68K
470K
1 50K
1 50K
1 00K
200K
1.8t \4
47K
33K
1 0 K
1 0 K
47K
1 M

30K
330K
330K
470K
330K
1 0 K

Capacitors

R1
R2
R3
R4
R5
R6
R7
RB
R9
R 1 0
R1 1
R12
R l 3
R 1 4
R1 5
R16
R 1 7
R 1 8
R 1 9

c1
C2
C3

0ther

Red terminal
Black terminal
Tuning knob ( large)
Tuning knobs (small)
Tapped PC board spacers
Star washers
6-32 x I /4 screws
Rubber grommets
3/8" nuts/washers
PC board
LM 39001\4 (National) lC (or equivalent)
TenTec TW-36 case
3"  b lue  hookup w i re
7" green hookup wires
7" red hookup wires
7"  b lue  hookup w i re
24" orange hookup wire
23" red hookup wire
24" blue hookup wire
24" white hookup wire

I
,

ACTUAL SIZE
nects to the scope horizontal drive input jack.

Push up the highest channel on your system on
the remote control box on the coverter and adjust
the width control for a single channel display (i.e.
visual carrier, and aural carrier). Adjust the ex-
ternal in l ine attenuator so the display f i ts the
screen from the bottom trace line to the top of the
scope graticule marking(s). Adjust the tuning con-
trol (center top on control head/ramp generator)
to display the highest (frequency) channel in the
system. Now you can switch display channels by
simply pushing up the proper channel on the re-
mote control head on the RSC-(3). As you switch
from highest channel displayed to the lowest chan-
nel on the system, you can adjust the sawtooth
ramp generator for "perfect tracking" as follows:

(1) If the converter has been set for sav channel
13 (highest channel on system), but when you push
up channel2 (lowest channel on system), the dis-
play is off-center to the lcft, the gain of quad op
amp A4 is too high. This is lowered by reducing
the value of RB (150K ohms).

(2) On the other hand, if when switching from
channel 13 (reference, or highest channel) to chan-
nel 2 the display goes off center to the right, this
indicates the gain of A,4 segment of the IC is too
low; corrected by lowering the value of R4 (also
150K ohms; be certain which of the two [R3 or R4]
you are varying for fine adjustment). In many situ-
ations, a 1.5 megohm resistor in parallel with R3
will set the push button tracking.

AccuracA

Tests run indicate that an RSC-(3) converter can
be flat to within +/- | dB across the channel 2-13
range, and presumably up through channel R as
well. If you have a known input level from a signal
generator, you can check out your own RSC-(3) or
other eonverter and prepare a calibration ehart for
accuracy for critical measurements such as head-
end level setting.
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EVERYMAN ANALYZER ASSISTANCE?

The lollowing CCOS-76 registrants participated in the construction
class and built their own working analzyers as described here. lf you
need helo. find the lellow closest to vou and ask!

FRONT VIEW

Robort Polkinghorne - International TV Cable Corp.
Box 93, 41 0 3rd Avenue
IntBrnalional Falls, Mn. 56649

Hasksll Starbuck - Television Cable Co.
P.0. Box 226
Shattuck, 0klahoma 73858

St8ve Stlootor - Storm Antenna and Tackle Shop
P.0. Box 226
Siletz, 0regon 97830

NBilWobstor - Guttenberg TV Cable System
314 S. River Park Drive
Guttonbolg, lowa 52052

Ksnneth Chades - TV Distribution Systems
59 Le May Street
Wost Hadfod, Ct. 06107

Richard Core - WestoverTV Cable Co., Inc.
234 Barret Street
Gralton, West Va. 26354

Donald Jackson - West Lafayette TV Cable, Inc.
Box 1 73
Wost Lafayotto, Ohio 43845

JoB Lalimer - TV Cable Coro.
501 Main Street
Van Buron. Ark. 72956

A.R. Olson - Elbow Lake Cable TV
Box2024
Elbow Lake, Mn.56531

Ed Smith - Steuben Video, Inc.
166 Main Street
Hornell. N.Y. 14843

Updntes ond, Mods

Experience at CCOS-76 and from prior construc-
tors indicates that there are probably a half dozen
or more modifications to the basic analyzer which
will improve the versatility of the unit. One of the
major shortcomings of the basic analyzer box is of

Peter Anlhanas -

Jim Daniols -

Clarence Oow -

David Fox -

Nick Geehr -

William Harkins -

Dolmol Hock -

Jamos H8ino -

Dave Jaggors -

Southern Wisconsin Cable
719 Will iams
Lake Geneva. Wi. 53147
Auxier Cablevision
Box217
Aurier, Kentucky 41602

Van Buren TV Cable Co.
28 Bradley Street
Caribou. Mains 04736
Fox TV Cable Co.
P.0. Box F
Gifbort, W. Ua.25621
CATV Engineering
P.0. Box 725
Monroe, Georgia 30655

Ralph Haimowitz - Indian River Cablevision, Inc
P.0. Box 327
Sebastian, Fl.32958

Beaver Cablecom
2108 Sycamore Place
Springdafo, 4tk.72764

Winnebago Cable TV
Winnebago, ilinno$ta 56098

Community Video, Inc.
21 40 8th Street S.
Wisconsin Rapids, Wi. 54494

Jaggers ozark Cable, Inc.
Box 306
0zark. Ark. 72949

Woodrow McHargue - Milan Cablevision, Inc.
103 N. Washington
Princeton. Mo. 64673

(J
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course the l imited display range on the seope
screen. A log amplifier would improve this situa-
tion, and in the CCOS-76 Lab Room Tuesday even-
ing August f0l! we heard several people cluster-
ing around Q-BIT's ever-helpful Hansel Mead dis-
cussing how best to design around this shortcom-
ing of the analyzer.

With as many units out in the field as there now
are, and with the likely influx of new units as a re-
sult of our "re-visit" here this month, we expect in
the months ahead there will be any numberbf cre-
ative modifications and adaptations to this elemen-
tary or basic analyzer device.

Kits Auailnble

CATA/CATJ resisted to the very last minute
getting into the potential can of worms called "kit

supplying." Fven under the extreme pressures of
the early CCOS gathering ("1 didn't get into the
spectntm analzyer course becanse it was fillcd
up. . .but I sure utould, kke to build, the onalyzer,
can I get a parts ltit?') we said "no. . . we will tell
you where to get the parts, but that is it."

Well, we have re-considered.
Between pages 8 and g here this month, we have

an order form for ordering the some parts kits uti-
l ized at CCOS-76. This wi l l  include the same
TenTec box ( i .e.  housing),  pre-dr i l led and si lk
screened just as the CCOS-76 kits were, the same
Jerry Laufer supplied circuit boards, the same
LM3900M IC devices and all of the parts including
all of the hook up wire required to build the ana-
lyzer as it was built at CCOS-76.

There is one thing we will not supply you, and
that is the Jerrold RSC-(3) conveiter,  on the
theory that everyone knows at least one friendly
Jerrold salesman.

Now we have no idea how many parts ki ts to
stock up on, and frankly, untilwe do know, we are
not going to order one single part. So here is how
we are gong to handle this project:

(1) We will accept orders placed only using the
order card between pages 8 and g here this month.
You may order one or a dozen units, as you wish.
There are no quant i ty discounts (one fel low at
CCOS-76 said he was going to order g units, one
for each of his technical employees and then he
was going to sit them down in miniCCOS fashion
and have a construction party!).

(2) On October 15 (1976) we will count all of the
orders on hand, and then we will go out and order
the required IC's, boards, TenTec housings and so
on. We expect that between the day we order all of
these parts and we start shipping out kits to those
who order will be 30-40 days.

(3)Therefore, between November 15 and 25, we
will ship all orders in our hands by October lSth.
We do not anticipate stocking any extra kits; any-
body who has not gotten their order in to us by Oc-
tber 15th will just have to wait until next summer
or find the parts, board, etc. on their own.

(4) So, be advised that there willbe a wait, until
late in November, before you receive your kit. It
will make a nice three hour project for the Thanks-
giving holidays anyhow.

Will CCOS-77 have more construction projects?
Will there be a Mark-II version of the Everyman's
Analyzer by next summer? We suspect the answer
to both questions is a resounding yes!

I CAt'l'T BELIEVE lT - you mean this titte board and a Jerrold converter
is  a ser ious lhreat  t0  our  VSM-1 !  "  .  .  .  seems to be the th0ughts of
TEXSCAN's Raloigh B. Stelle, who mado it a point to sit through the futl
construction course lor Everyman's Analzyers and help oul s0me ol the
less sxpeliencod builders.
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Jor lhe lew lreolrle on earlh
who buy haidwbre lor spacG...

. . . The Prodelin 4.57 Meter Earth Station Antenna
We realize that not everyone who sees this ad will really need earth station hardware at the moment. lf you
happen to be one of the few people in the world who purchases satellite equipment, may we remind you that
Prodelin is a pioneer in small earth station equipment with over 150 systems installed to date. Let's talk . . .
we speak your language.

o Fiberglass reinforced antenna
with a perfect contour memory

r Very affordable
o  4 & 6 - 1 2 & 1 4 G H z
o Single or dual frequency operation

For complete information, write:

o Gomplete adjustment ranges
o Manualand motorized controls
o Two axis articulated mounting system
. Complete size availability from

1.8 to 4.57 meters

I
I
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PnOdelin$,*,tll.*"lbp*.'"Fi,Eli;biqn$sa'?ffti"",#?'#iiss.s.
ANTENNA AND TRANSMISSION LINE SYSTEM DESIGNERS/MANUFACTURERS/INSTALLERS



I. 1 Very Important People require
U Very Important Performance.
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This one delivers!

HEAD ( )FFICE

1580 Band Avenue
Vancouver, Canada
V6P 3G2
Ph: (604) 263-0911
TELEX - 04-55490

Bichard Hirschmann Electr ic
A-6830 Rankweil  -  Erederis
0berer Paspelsweg 6-8
Au slr ia
Telelon: 055 22/3471-0 Serie

Anaconda Century l l Amplif iers offer more than just a maintenance-free system!

ANACON DA CATV LTD.

EUROPE EUROPE

Electro Service N.V.
Kleine Nieuwendiik 40
8-2800 Mechelen, Belgium
P H : 1 5 - 2 1 6 7 1 6

Shown is  the  rugged Century  l l  ampl i f ie r ANAGoNDA I
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GATADIATS!

NO IMPORT
PROBLEMS OR
DEL/AYS.
For high quality CATV products backed
b y  r e l i a b l e  s e r v i c e ,  o r d e r  f r o m . . .
C()MM.PLEX ELECTRONICS LTD.

DISTRIBUTORS ()F:

C0RAL o KAY ELEMETRIC . SADELC0 . M|CR0WAVE FTLTER .
TRIPLE CR()WN ELECTR0NICS . PHASEC0M . T0MC0 o MtD
STATE C0MMUNICATI0NS . CCS HATFTELD o VTTEK

For Free Catalogue and Informalion
Call  Your Comm-Plex Representat ive in Canada

Montreal
Tel: (514\ 341-7440
Telex: C5-826795

Tel: (902) 423-7740

COMM.PLEH
ELECTFICINICS LIMITEtrI
An All Canadian Company

Tel :
Teiex

Te l :
Telex

Toronto
(416)  449-6263
06-966599

Hali lax

Vancouver
(604\ 437-6122
04-354878



The prouen woy to eliminote CB
ond hom rodio interference

That's right, the RMS CA-2600F High Pass
Fi l ter  Matching Transformer e l iminates

most  CB and Ham Radio problems quick ly
and inexpensively .  l t  features a h igh qual i ty

min iatur ized or inted c i rcu i t  that  assures
you the standard of excellence you always

expect from an RMS product.
The network and housing is totally shielded.
The CA-2600F has a usable frequency range
of 50-300 MHz, rejecting any interference
from 0-50 MHz.  l t  has a 0.7 db maxin ium
insertion loss. The return loss is a minimum

of 20 db, with a balance ratio of 25 db
minimum. The CA-2600F has also become

the standard of discriminating two-way
cable system operators throughout the industry.
For additional information on this fine product

call us collect at 212-892-1O00 or write
RMS Electronics, Inc./CATV Division-
50 Ant in Place,  Bronx,  N.Y. ,  10462 -

Telex#224652 - 24 hour service -
Cable Address: "RAMON lCS".

Canadian Representatives: Deskin Sales Corp.
Mexican Representatives: TV Cable de Provincia S.A.,

Mexico City, Mexico. Worldwide exports.
excluding Puerto Rico- Roburn Agencies, Inc.-

Cable Address:  "ROBURNAGE" -  New York
T elex #23574 " ROB R-U R ".

@ 
nus  E lec t r on i cs ,  I nc .  1976

RMScATV DtvtstoN



SMALL EARTH TERMINAL UPDATE
All The Arguments Pro And Con

Came Out During CCOS-76

11 Months Ago

On Tuesday September  30 ,
L975, at 9 PM EDST, Home Box
Office inaugurated delivery of
pay-cable-channel programming
to  a  pa i r  o f  ear th  te rmina ls  in
the southeastern USA. The Oc-
tober  1975 issue o f  CATJ
carried an extensive seventeen
page report outlining how the
earth terminals worked, what
the  major  p rob lems were  in
their installation and operation,
and where  the  indus t rv  was
l i ke ly  to  be  headed w i t -h  th is
then-new fo rm o f  s igna l  de-
livery.

Early in August this year, ac-
cording to HBO sources appear-
ing at CCOS-76, there were 56
opera t ing  CATV ear th  te rmi -
nals, serving 70 CATV systems
with HBO satellite service. Bv
the time this new TVRO servicL
(television-receive-only) is a full
12 months old, it is likely that 65
such terminals will be operat-
ing, virtually from coast to coast
and border  to  border .  In  anv-
body's book, that is more than 1
new terminal turn-on per week,
and there is no sign fhat year-
two will be markedly different
from year one.

Still, there are changes in the
industry, changes which most
hope will add up to even greater
proliferation of earth terminals
fo r  CATV in  the  months  and
years  ahead.  One o f  the  most
dramatic, and potentially most
influential changes in the wind
is the now out-in-the-open push
for smaller TVRO terminals. As
CATJ has reported throughout
the past year, the present FCC
standardized 9 meter or larger
te rmina ls  a re  p roduc ing  such
good pictures that many CATV
system operators feel we have a
classic case of engineering over-
kill at work. We may have such
good pictures that we are pay-
ing more money than we need to

pay to deliver adequate pictures
to our customers. We are exper-
ienc ing  v ideo s igna l - to -no ise
ratios in the 54-56 dB range, and
there are those who argue that
48-49 dB signal to noise at video
is more than adequate for our
purposes. And we lay the blame
for the overkill squarely on the
doors tep  o f  the  Federa l  Com-
munica t ions  Commiss ion ,  be-
cause i t  i s  they  who have en-
forced the so-called 9 meter (or
larger) standard that presently
res t r i c ts  TVRO termina l  an-
tennas to installations that fit
the 9 meter and up criteria.

For some months now there
have been rumors  and rumbl -
ings of many separate parties in-
dividually pushing at the FCC,
and in Congress, for authority to
install smaller-than-9 meter an-
tennas for the receive only ap-
plications of TVRO serviee. In
Dallas, Texas, at the industry's
annual t rade show, CATJ ran
down not one but two individu-
als who had already constructed
as sort - of - backyard - projects
their own experimental TVRO
facilities, utilizing in one case a
12 fooL antenna and in another
case a 15 foot antenna. Both an-
tennas were unearthed on the"surplus market" (meaning mili-
tary disposal system that rids
the military inventory of obso-
lete or no longer required "sur-
plus" electronics equipment),
and neither cost the purchaser
over  $250.00 .  One had con-
structed his own low noise LNA
and h is  own reee iver ,  f rom
scra teh .  The second had pur -
chased a  2 .7  dB no ise  f igure
LNA and us ing  the  same sur -
plus channels, come up with an"obsolete" 4 GHz common car-
rier microwave video receiver.

Shortly after the Dallas show,
an o ld - l ine  an tenna manufac-
turer in Cal i fornia (Prodel in.

Inc.) installed, using experimen-
tal authorization from the FCC.
their own 4.57 meter fiberglass
antenna, and using LNA's and a
reeeiver borrowed from nearby
California Microwave, Inc., ere-
ated what was probably the first
permanent  (a l though exper i -
mental) typically-CATV-TVRO
using the smaller antenna size.
And so the die was cast. By pro-
ducing 49-50 dB video signal to
noise ratios at their Santa Clara,
Cal i fornia plant,  Prodel in
seemed to be pointing the way
towards the future of TVRO fa-
cilities in this country.

I f  there  was a  tu rn ing  po in t
for 4.5 meter dish technology in
th is  indus t ry  and count ry ,  i t
would have to be said that the
CATJ report in our MaA 1976)
issue was that point (pages 27-
32) .  In  tha t  i ssue we revea led
tha t  smal le r  te rmina ls  were
under construction, and that a
serious challenge of the FCC's"9 meter standard" was coming
. . .soon. Soon turned out to be
late June of this summer when
CATA ( the  Communi ty  An-
tenna Television Association)
f i led  a  fo rmal  reques t  a t  the
FCC seek ing  e i ther  a  " ru le -

mak ing"  o r  a l te rna te ly  an  ex-
pedited "Declaratory Ruling" on
the issue. This CATA filing with
the FCC (unacted upon as this is
wr i t ten  in  mid-August )  p ro-
vided a focal or rallying point for
all of those who would like to see
the 9 meter standard "relaxed"

or  e l im ina ted ,  and the  f i l i ng
came on the heels of CATA/
CATJ test imony on May 20th
offered by Bob Cooper to Con-
gressman Lionel Van Deerlin's
House Subcommittee on Com-
munications. In that testimony,
Cooper pointed out the problem
small CATV system operators
were  hav ing  w i th  the  present"price tag" of 9 meter and larger
terminals, "the net effect is that
because of the pricing strw:ture,
small,er and typically more ntral
American communit ies wi l l
neuer haue TWO facil:ities, nor
the progro,mming theg offer."

Surprisingly, perhaps, there
were  and remain  those who
would prefer to see that smaller
communi t ies  never  do  have
TVRO facilities, at least of their
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own.  As  the  FCC mudd les
through the complex legal ques-
tions of earth terminal sharing,
i t  has become apparent that
there  w i l l  one  day  emerge a
mini-industry composed of peo-
ple or firms who exist solely for
the purpose of providing TVRO
signals,  for a fee, to any cus-
tomers they can f ind. Sort  of"un-common car r ie rs "  as  i t
were.

So there has been some quiet,
not overt resistance to the 4.5
meter concept. Which brought
us to the doorstep of CCOS-76 in

Oklahoma August 9 to 11. When
CCOS-76 was announced, it was
evident from the very beginning
that the focal point of  the"show" would be the "below g
meter  TVRO termina l "  ques-
t ion. To ereate the proper at-
mosphere for such discussions,
CCOS-76 arranged initially for a
single TVRO faci l i ty ut i l iz ing
the 4.57 meter dish of Prodelin.
There  were  s t i l l  peop le  ou t
there who believed, until shown
otherwise, that a "small termi-
nal" such as this was not capable
of providing adequate (i.e. sale-

able to cable eustomers) pic-
tures. CCOS-76, we felt, would
allow an opportunity to dispell
that notion once and for all. And
as it turned out, there were two
separate terminals on hand, one
provided by Prodelin, with a re-
ceiver from the Space Communi-
ca t ions  D iv is ion  o f  ITT,  and a
second prov ided by  Andrew
with a receiver from California
Mic rowave,  Inc .  And as  i t
further turned out, towards the
end o f  Ju ly  th ree  more  te rmi -
nals were "offered" to CCOS-76,
from three more suppliers, but
were turned down on the theorv
that fiue operating small termi-
nals utould be a classic ease of
overkill.
The Set Up

Fortunately for everyone in-
volved, the CCOS-76 facility was
virtually ideal for the two ter-
mina ls .  Easy  access  to  the  in -
s ta l la t ion  spot ,  paved hard-
surface "pads" for the terminals
and relatively short 100 foot or
less downline runs to the display
floor all helped the erection, in-
stallation and tweeking proce-
dures run quite smoothly. The
Prodelin 4.57 meter terminal ar-
r i ved  in  a  la rge  wooden open
packing crate, and the Prodelin
crew appeared Friday August
6th to begin the uncrating and
setting up procedure. The An-
drew terminal was installed on
the  back  o f  a  t ra i le r ,  and the
trai ler has been ut i l ized for
other demonstrations recently
and is  equ ipped to  pu l l  up  to  a
s i te ,  se t  up  and be  de l i ver ing
termina l  s igna ls  in  no t  much
more than a half days time.

There were problems of the" f i rs t -n igh ter "  var ie ty ,  o f
course. Andrew's antenna erec-
tion man was done and gone be-
fore the receiver people showed
up,  p r imar i l y  because o f  the
c lever  use  o f  a  t ruck  erec t ion
crane wh ich  is  par t  o f  the i r
spec ia l  d isp lay  package.
Prodelin, working from the in-
nards  o f  a  g ian t  e rec tor  se t
taken piece by piece out of the
huge wooden packing erate had
to move more slowly. By Satur-
day afternoon the 7th it was evi-
dent the Prodel in instal lat ion
was having a handful of minor
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BIG AND LITTLE 0F lT - Actual ly bolh terminals are about the same (4.5 meter) size. The closer termi-
nal is the Prodelin l iberglass slructure on i ts show mount. Behind i t ,  0n a trai ler mount, is the Andrew
solid metal terminal. Both looked South/southwesl over Fort Gibson Lake.
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mechanical problems; primarily
w i th  the i r  motor  d r iven  jack
screws (which are in essence a
fancy azimuth and elevation "an-

tenna ro ta t ion  sys tem"  tha t
allows the TVRO terminal oper-
ator to put the focus of lhe 4.57
meter  d ish  dead on  the  sa te l -
l i te ) .  I t  tu rned ou t  tha t  some-
body had gotten carried away
wi th  e lec t ro -pa in t ing  and had
coated elevation support drive
rods with generous amounts of
orange paint, which naturally
caused the moving rods to bind.
A half-inch drill chuck and lots
of Jerry Pell and crew manual
cranking solved the problem by
mid-evening on the 7th. We all
learned a  grea t  dea l  in  tha t
exer:cise:

(1 )  Murphy  (who c rea ted
Murphy 's  Law)  was a l i ve  and
well;

(2) Anybody who thinks a 4.57
meter  d ish  is  a  smal l  one has
another "think" coming;

(3 )  Even th is  " re la t i ve ly

small" terminal and its resultant
"relatively wide" front beam-
width demands precise aiming
to  ge t  in to  the  sa te l l i te  beam
(just one healthy crank on the
jack screw took us from no sig-
nal to an almost full quieting sig-
nal) .

Perhaps one of the most mem-
orab le  s ingu la r  events  in  per -
sonal cable involvement for the
dozen or  so  peop le  c lus te red
around the  Prode l in  te rmina l
occured around 10 PM Saturday
n igh t ,  when the  te rmina l  sud-
denly sprang to life and Connie
Fioretti (Manager, Systems En-
g ineer ing  fo r  ITT Space Com-
munica t ions ,  Inc . )  sw i tched
from the in-use-for-alignment
purposes HP spectrum analyzer
to the ITT receiver, and an HBO
movie appeared on the 19 inch
screen. The television receiver,
propped on the top of a ballest
drum, was the hands down win-
ner of all attention. It could have
been elected King at that point,
and Connie Fioretti would have
been Vice-King. And the dozen
exc i ted  watchers  and pro jec t
he lpers ,  c lad  in  ba th ing  su i ts
and sipping Coors, would have
been gra te fu l  sub jec ts  o f  the
court.

The center  o f  the  4 .5  meter

PELL AND LNA - Low noise amplifier (mounted on flange feed above
Jerry Pell's left elbow) had temporary operating voltage lrom portable
supply atop HP analyzer. At lhis point Prodelin/|fi were ready for first
signal-search. Prodelin's Randy Renner looks on ( lett).

terminal controversy shifted to
the CCOS display floor Sunday
even ing  as  severa l  hundred
cable operators saw their first
glimpses of small terminal sig-
n a l s .  " I  c a n  s e l l  t h a t . . . n o
suteat "  was heard again and
again. "And ltout much did, gou
say tltis terminal will cost me?"
asked many in somewhat dis-
believing tones.

By the t ime Tuesday morn-
ing 's  Smal l  Ear th  Termina l
Seminar rolled around, a spirit
of victory had spread through-
out the gathering. The termi-
nals obuiously worked. They
were obviously small enough to

fit most small system headend
sites and a large portion of the
budgets. "Nolr" the system op-
erators wondered, "uthen wtll
the FCC get off  i ts stance and
lct us install these things?"

The participants in the satel-
l i te  sess ion  inc luded Peter
Fechhiemer of Optical Systems
(Channe l  100) ,  B i l l  Hooks  o f
HBO,  Buzz  Yan Hecke o f  An-
drew,  Jer ry  Pe l l  o f  Prode l in ,
Drew Lance of California Micro-
wave,  and C l i f f  Schrock  o f
Beaverton, Oregon. Moderating
the group was CATA's General
Counsel Rick Brown of Brown
and Effros, Washington.
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The divergent approaches of
HBO and Optical was evident in
the two presentations offered
by Hooks and Fechhiemer. "We

progra.m fewer films, but repeat
them more often so uiewers
haue a greater opportunity to
sit douvn ond watch as their oum
schedules permit .  We bel ieue
peopl,e utant mou'i,es first of all,
good moaies, at  suff ic ient ly
aaried schedule t imes, so the
a'ieu;er can set his oum lpisure
time schedule" said Fechhiemer."We haue alwags operated
from an affil:intion contract" said,
Hooks. "The operator provid,es
the receiuing hardware, the

equipment, ond the d;istributi.on
sAstern, ue prouide the pro-
grarns."

Fechhiemeri "We belieue the
operator should, haue the opti,on
of tabing whateaer lnael of ser-
uice ormir of  mouies he feels
utill sell in his market. There
haue been some ugly erperi-
ences with R rated mouies in
some markets. Our recent turn-
on of Mid,lnnd, Teros, with a G
and GP mou'ic format, has been
ertremelg successful ond ute be-
I ieue the operator needs the
abikty to make his paE chonnel
program the way his community
will respond most fauorablg."

Hooks: "Prograrn min is our
key ingredient. We try to show
a balnnced mouie pachage, but
ute back that up with HBO spe-
cials such os liue sporting
eaents, our recentlg introduced
nightclub perforrnonces of en-
tertainers such as Freddie
Pri ,nze and other mater ial  de-
signed to haue broad appeal."

Feehhiemer:. "We come in ond
l,ease the chonnel from the oper-
ator, ond then ute program that
channel. That has been our for-
mat from the beginning."

Hooks: "Our management
made a decision four gears ago
to  no t  ge t  i ,nuo lued in  leased
channels."

So it was evident to the new
potent ia l  en t ran ts  to  pay-
channel-cable that they had of
Least tuto viable alternatives in
getting into pay.

The 9 Meter Standard Probl.em

The technical porti,on of the
ponel u;as enceed'ingly uell bal-
anced,  and what  rea l l y  came
across  we l l  was  the  down- to -
earth approach utilized by the
participants. The 4.5 meter ver-
sus  9  meter  (o r  la rger )  a rgu-
ments boiled down to a handful
of keg issues, each of which was
separatly dealt with during the
course of the session:

1) Can you get sufficient sig-
na l  w i th  a  smal le r  te rmina l  to
produce sa leab le  p ic tu res  on
your system (the signal to noise
problem)?

2l Can you get sufficient mar-
gin (i.e. reserve system gain) to
handle signal anomalies (i.e. rain
attenuation, faraday rotation,
etc.)?

3)  Can a  4 .57  or  such s ized
dish produce interference free
p ic tu res  when and i f  a l l  o f  the
equatorial parking spots are oc-
cupied (i.e will such an antenna
produce su f f i c ien t ly  nar row
beamwidths to insure that other
transponders on other birds do
not interfere with the desired
transponder signal)?

4) Can a "small" 4.57 or such
sized dish provide adequate pro-
tection against terrestial inter-
ference, from common carrier
point-to-point users of the same
3.7  to  4 .2  GHz f requency

ffi
ht'3"

AZ-EL R0T0R SYSTEM - Don Buscher of ITT Space Communications,
Inc. adjusts 4.5 meler dish elevation using motor driven jack screws ac-
tuated by Prodelin conlrol system. Azimuth and elevalion controls are
read-oul t0 nearest 1/100th of a degree on c0ntrol box head.
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range?
Drew Lance (CMI) on noise:

"In actual practice, there are
tttso tgpes of noise to be con-
cented about. There is the stan-
dard sigrnl to no'ise, such os you
haae with a normal TV receiuer
or CATV distributinn sgstem,
and then there is impulse no'ise,
a functi,on of the FM technique
utihized for satelkte transm'is-
sion.

"There enists in a system of
this tgpe a threshold, situatinn,
wherein if Eour corri,er to noise
signal is aboue the threshold
point, you haue a 1 to 1 relati,on-
ship between the carr ier to
noise rat io and the signal to
noise ratio. A 1 dB change in
carri,er to noise produces a 1 dB
change in signal to noise. But
uthen the co,rrier to noise rati.o
drops to the threshold point,
whirh is tgpirallE at a measure-
ment point of 12.5/12.8 dB rati,o
of carrier to noise in most bosir
receiuers, then you enter a re-
ginn of signal to noise uthere a 1
dB drop in the carricr to noise
rati,o produces a 4 or 5 dB drop
in signal to noise. This is the
area where impulse noise begins
to shotr. t  up on the screen. You
don't haue to be too smart to fig-
ure out that when you design a
receiuing sAstern gou don't usont
to be operating belnut the thres-
hold, point."

"Now there are sorne things

that receiuer manufacturers c(nl
do, ond are do'ing, to ertend the
threshold point. BE utilizing
threshold, ertension, u;e are ablc
to lower the threshold point
from typical ly 12.5 to 12.8 dB
(carrier to noise) to perhaps 9.5
to 10 dB carr ier to noise. A
couplc of dB may not sound l:ike
much.. .but in this bal lgome i t
is a great d,eal."

CCOS participants had the op-
portunity to see just exact ly
what i t  d id mean by viewing
transponders 17 and 23 from the
SATCOM b i rd  in  the  d isp lay
area. The clean signal on HBO
transponder 17 was markedly
superior to the impulse-noise
laden s igna l  on  HBO t rans-
ponder 23. The channel 23 trans-
ponder had a 5.5 dB lower input
signal level to the CCOS receiv-
ing site, primarily because this
SATCOM channel transponder
was utilizing a special antenna
directed largely at the western
USA and on further north into
Alaska. In effect. with 48-49 dB
video signal to noise on trans-
ponder 17, the 43-44 dB signal to
noise on transponder channel 23
was just not quite good enough
to'remove the last of what Cliff
Schrock later called "sparklies"

from the picture.
Drew Lance again: "Nout sup-

pose Aour customers utll accept
impulse no' ise. Magbe Aou can
sell pictures uith impulse noise

L00K|NG F()R SIGNAL - TVRO style. Conrad (Connie) Fiorreti of ITT
Space Communical ions, Inc. lweeks upon the HP analyzel looking l0r the
signs ol SATCOM transponders.

in them. I belinue, as a matter of
personal opinion, that if your
customers will accept a picture
withimpulse noise, Eou ought to
be abl.e to sellit without FCC ob-
jecti,ons. But there is a Lesson to
be lparned here.'Let's ossume
gou get what gou want from the
FCC, that is, you are allawed to
install ony type of receiuing on-
tenna system gou wish. There is
a strong argument for sel f-
regulntion. If Eou don't set Eour
own high standards of perfor-
rnance, somebodg i ,s going to
step in ond do it for gou. . .ond
that somebodg mag be the FCC
all ouer aguin.

"Still, inspite of that, I per-
sonallg beltieue that because gou
are dealing utth a receiue-onlg
terminal,  Aou are not putt ing
ang signals back into the air,
Aou ore not going to interfere
uith any eristing or planned
satelktes operating at u;hateuer
orbital spacing as rnaA finally
euolue, you should, haue the op-
t ion to do i t  in the most cost-
effectiue uay auailablc. If cost-
effectiueness is your primarg
standard, I beltbue you maE find
that a signal dekaered to gour
customers uith impulse noise 'in
it is not the most cost-effectiue
usag to do business.

Rick Brownt " fsn' t  that the
poi.nt - are'De not being regu-
lnted at the wrong end of the cir-
cuit, assuming that any reguln-
t ion at al l  is necessarA or
needed? If there must be stan-
dards, should,n't they apply to
nl,ensur'ernents made at the sub-
scr iber 's set terminals,  es tae
are now required to do with off-
uir or Clnss I signals? If this is
uthere the stondards were fired,
then the CATV operator could,
go into the marketplnce with his
knoutn parame ter s including
amplifier cascade, EIRP from
the satel l i te and so on, and
uorking with the uarinus sup-
pl iers design the most cost-
effectiue system for his partbu-
lnr ond often unique receiving
and cablc d;istributi,on needs?"

Because panelist Cliff Schrock
of Beaverton, Oregon (Cliff has
just finished a several year stint
with Telctronir, the well known
test equipment manufacturer;
he is now constructing a cable



system of his own in Oregon and
also serving as Technical Editor
for Titsch Publications, Inc. in
Denver. . . to which we say wel-
come aboard  C l i f f ! )  has  spent
the last half year designing and
building his own "backyard" ter-
minal, and because he has been
fighting the impulse noise and
signal-to-noise ratio problem on
his own, his panel comments are
worth dropping in at this time.

Cliff Schrock: "I decided, be-
ing the wise guy that I am, that
I would, ju,st go out ond buil.d, my
own earth terminal, uhich I did,.
But now that I  haue done i t ,  I
m of the opinion that perhaps
these people here utho commer-
cinllg build, these terminals wtth
the fancg antennas and re-
ceiuers do know uhat theu are
talking about,  and peihaps
buil.ding on earth stati,on is not
something to be done as casually
as I haue approached it." I  haue a number of com-
ments and caut ions before I
start on. rnq ouln erperiences. I
don't want anybody to jump up
and ntn out of here saying'l am
going to run home and build an
earth station for 92,000,' which
was rnA number. Mg 43 dB
signal-to-noise rati,o was real as
far as I wos concerned and until
I got here to CCOS-76 and dis-
cctuered this other 'sparkl ie '  I
was see'ing uas called impulse
no'ise, I figured I uas just a tad
awag from a saleable picture.
Now I understand that this is
defiruitelg a detriment to sale of
the uid,eo product.

"To begin with,  there are
three main components to an
earth terminal.  The antenna,
the lnw noise ompli,fier, ond the
receiuer. Now the ontennais the
port ion I  consider to be the
lnrgest stumbl:ing blnclt because
you just don't go out and build it
up out of chicken wire. To giue
Aou tn'id,ea as to whg gou don't
do this,  the dish must be a
rather perfect paraboln ond the
tolnrances al,ong the surface at
ong point must be someushere
around 1/10th of a wauel,ength
at 4 GHz, or better. That trons-
lntes to plus or m'inus 1/20th of
on inch. And that rneens that if
gou build, an antenna up out of
chicken taire,  i t  won't  work,

LANCE AND BROWN - Drew Lance ol Cali fornia Microwave ( lett) makes
a poinl0n signalt0 noise paramelers on Small  Terminal Seminar panel as
CATA General Counsel Rick Brown (r ight) looks 0n.

euen if gou could, hold, that kind
of tolerance, because the hol,es
in  the  mesh must  a lso  be  no
larger than 1/10th of a u)aue-
length. It is a general rule of
thumb that at 4 GHz dishes we
no lnnger constructed out of ony
mesh product, but rather theg
are sol'td,, as the two d;ishes here
are.

"Building panels up out of
aluminurn a section at a time,
euenif you con stomp it out on a
j ig and then mount i t  to a per-
fe ct parab oln section backfro.rne,
is an autful lot of work. Here
aguin, I amnot saging that these
things can't be done, I am saging
tha t  you  haue to  we igh  how

much t ime gou haue to bui ld
something like this uersus how
much it would, cost gou to buy it."So I  threut out the idea of
building rnA oun antenna and
my partner ond I set out to find
aready-built antenna. We found
a surplus Andreut 12 foot an-
tenna lnAing on the ground in a
Portlnnd (Oregon) plnyground,
the kid,s uere us,ing it os a slide.
And that is what we started
with. We fabricated a feed hom,
f o r  i t  f o r  4  G H z . . . a n d  w e
lpam,ed a Lot about feed horns in
the process. Then we bui l t  up
the mount for the antenna,
which'in our cuse wos quite sim-
ple because the tronsponder is
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due south of us and onlg ho.d. to
be eleuated to the proper elnua-
tion after getting azimuth bore
sighti,ng complnted.

"The LNA is the wea where I
now cons ider  there  to  be  the
lnrgest doses of electronit black
magic inuolued. We decid,ed to
bui.ld. up a GaAs FET Low noise
preamplifier and uorking for
Tektronin as I did. at the time I
had a l.ot of resources auailnbl,e
ond a lnt of uery bright peoplc
around to help out. We found we
could,buy aGaAs FETwith suit-
abl,e characteristics from a num-
ber of sources and ute bought
ours from NEC. I utould, cauti,on
you about GqAs FETS... they
are not your typi,cal component
parts. The actual tronsistor is a
l i t t le  round b lack  do t ,  con-
stracted from some tEpe of cer-
amic apparentlg. It is around
1/8th inch in dinmeter and about
1/32nd of on inch thirk. We de'
signed a trough l:ine case for the
un i t  u i th  a  bon about  6  inches

Long and l-t/z inches wid.e, insid,e
of whi,ch u;e mounted a specinl
picce of glnss circuit board. We
used a grinder to grind auag the
porti,on of the board coating we
did not want, leauing behind a
strip Line type of bondpass filter
couering 3.7 to 4.2 GHz. At the
appropriate spot we glued or
bonded the smal l  GaAs FET
trons'istor to tlte strip line. I am
going to get photographs and
circuit information to Bob
Cooper ot CATJ one of these
days so he can show Eou how
this uas done.

"When tue fired the unit up
first, we had. a noise figure of 4
to 5 dB; not adequnte bE TWO
standards. We tweeked on i t ,
and finallg got it down to 2.9 dB,
uhich is st i l l  not good enough
for a 4.5 meter terminal Then
we startedplaAing with thermo'
elpctric cool:ing, u;hi,ch is a tech-
nique to cool the GaAs FET
down in phgsical temperature.
It tums out when the GaAs FET

is cooled down, the noise figure
of the deutce drops ond Eou get
better performance. That er '
periment wcrs a totalfailure, so I
instal led a l iquid hgdrogren
cool i ,ng sgstem and pumped
l iquid hgdrogen through the
whole LNA. We got the noise
f igure doutn to 1.9 dB quite
eosily ond bg reallE pouring the
hydrogen to the urvit we could.
get the noise figure down to 1.5
dB, although the uruit wo.s uery
unstablc at that temperature.

"As you might suspect, there
are problems ui th al l  of  t l t is.
First of all" keeping liquid, hE'
drogen f louing through the
LNA is no eosA chore. When you
tunt it off ond the LNA phgsi-
cally regatns ontbient tempera-
ture ranges, the metal  in the
unit exponds and contracts; this
causes the welds to burst and
the GaAs FET to fall off the cir-
cuit board or euen crack'in tu.to.
At a feu hundred dollnrs a pop
for the GoAs FET this is not a
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SPARKLIES HERE - lmpulsG noise appears on lransponder 23 at CC0S-76. Etfect is randomly placed white-noise "speckles" as oflen as nol stationary 0n
screen lor long periods of t ime.



good situati,on.
"Mg conclusi,ons on the LNA

are that Aou con build, an LNA
. .  .an LNA that has a reason-
able noise figure for the ten
meter dish crowd. Or, reason-
abl,e if gou wanted to sit in gour
oum backEard with a receiuer or
ttoo connected to the terminal
and you didn't mind impulse
noise'sparklie s' flttting through
the picture. I bel:ieue, howeuer,
that some type of dramatic
breakthroughis going to haue to
happen uith GaAs FET tech-
no logg,  where  Aou can ge t  1 .9
dB or l,outer real world, noise fig-
ures with uncooled LNA's, us,ing
tgpical  or not so typical  back-
Uord constructinn techniques,
before this part of the package
gets doum to the do-it-Eourself
Leuel of operator.

"No1D to the receiuer. I de-
cid,ed early on that I utould, put
my receiaer at the antenna,

near the focal point. I difrn't Uke
the idea of a long downline or
hardlg ang downlti;ne at aII and
the attendont sigrnl losses. So
the receiuer was constructed on
a aery lnng pi,ece of PC board,
actually about sin feet lnng, and
we mounted i t  at  the dish. My
receiaer is a singlc conuersinn
job, using 300 MHz as my i.f.. I
ho.d. started out with a 70 MHz
i.f. but ute had, all sorts of spuri-
ous signal problcms so I moued
up to 300. I would, haue liked to
haae gone higher such as the
700 MHz uthich Cal:iforniaMirro-
waae uses, but the deuices I ho.d
on hand for i.f. guin l:imited me
to about 300 MHz. The ful l re-
ceiuer design is not compler,
but I will saue that for CATJ to
erplore in detail later on. We
ended up with about 1 aolt  of
uid,eo pealt-to-peak and ute used
the sound portinn of a stond,ard
TV receiuer for aud;in recoaery.

"The 
first time ue fired up

the system ute had p, ictu,res.
They utere'in a snout storm, but
we could. see something. Then
ute backed up and lnoked at the
sgstem and satd'we have got to
find a bigger antenna.' At this
point ute had, the 12 foot surplus
dbh in serui,ce, compl,ete with a
big dent. We found a 15 footer in
(town name deleted for obvious
reasons); ond there ,is a caueat
here. The surplus equipment
peoplc are prettg cageA. For er-
ample, just before ue located
th is  15  foo ter ,  somebodE e lse
had cal led them long distance
lnoking for sutplus d;ishes. This
l.Dos rnore acti,on on this l;ine of
gear  than theg had seen in
yeers, and they were already
beginning to utonder 'why'. So z/
there a,re a lot  of  people sud-
denly looking for 15 or 18 foot
sutplus dishes, I assure gou the
price will no langer be $250. on
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N0 SPARKLIES HERE - HB0 program break as photographed on a Tektronix color monitor 0n lho CC0S-76 display fl00r. This is transponder 17, which covers
most of (80% estimated) of the U.S.A. with sulficiont EIBP to make a {.5 motor terminal play. 35
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entenna, it will get to $2500. on
ontenna in a hurry.

"Then ute u.tent into the re-
ceiuer ond started to plny some
gunes. We narrowed up the i.f.
ond that got us a couplc of dB of
signal-to-noise ratin. Yes, it cost
us sorne hi-fi uid,eo response, but
u;e feel it uas worth the effort,
ond the commerc,ial peoplc do
the some thing, too. And uthen
use got all done, with a non-
coolcd 2.9 dB noise figure LNA,
ue rneasured signal to noise
ratins of 43 dB. With impulse'sparkl:ies'in there.

"In summarE, it is possibln to
buill, your own backEard type of
terminal You con bring down a
picture on a single optimized
channel and you can watch it on
yourownTVreceiuer. But I had,
a lnt of aduontages through mE
relntionship at Tektronin which
others may not haue, ond rnanA
of the parts I used are not found
in the auerage junlt bon. And as
for bui,ld;i;ng a complctely home-
brew earth terrninal for a cabln
sEstem. . .and this was rnA con-
cem, going in. . .I don't think to-
daE it is a real possibility. I
could build a pre-arnp that is
adequate for a 10 meter dish,
bu t  no t  fo r  a  4 .5  meter  d ish .  I
can probablE build, a final-form

receiuer that utorks, but not if I
needafew ertradB of mwginto
protect me for those weelts on
end in Oregon ushen the sun
does not shine. Threshold, erten-
sion is more than a catchE
phrase used bg the receiuer
manufactu,rers. . .they really do
knous something that I  don' t
know. So for rnA own sEstem I
om going to probablE inuest in a
commerc'inl antenna, and, I wilL
build.mg ownrnount. I may buE
an LNA, but I  wi l l  probablE
st ic l t  with rnA own homebrew
receiaer. When I get all done, I
will haue perhaps $10,000. in-
uested, and a couple of dB of
margin to protect me for low
signal le uel conditions. "

As reported in CATJ in re-
cent months, there are ongoing
advances  in  GaAs FET tech-
nology which ultimately will
bear on the type of system capa-
bility which a Cliff Schrock or
others of s imi lar persuasion
might put together. NPC has re-
cently announced the NE463, a
1.5 dB noise f igure uncooled
GaAs FET device with 19 dB of
gain at 4 GHz. Of course build-
ing an amplifier that realizes
that kind of noise figure, cooled
or not,  with the NE463 or any
other GaAs FET is where the

back-room black magic enters
the picture. A few comments
from CMI's Drew Lance i l lus-
trates the parameters the sys-
tem designer is up against:

"I thinlt you peoplc are going
to haae to stop thinlting interms
of noise figure qnd start think-
ing in terms of LNA perfor-
'tnance in degrees Keluin. For
erample, as we go lower and
Iouser in noise figure/d,egrees
Kelain, a 1 dB change in so-
called, noise figure may actuallE
be a 3 dB change or improue-
ment in signal to noise ratins. If
you haae on LNA that specs at
220-Ztt'0 d,egrees Keluin, and
there is another LNA that has a
spec of 120 degrees Kelvi,n, the
100 degree Kefuinnoise temper-
ature drop equ,ates to a 3 dB irn-
prouetnent in signal to noise
ratio at the detected vid,eo. So
going from say 2.9 dB noise fig-
ure to  say 1.5 or  eaen 1.9 dB
noise figure is really a aeru
dro.mati,c improuement in sys-
tem perforrna,nce. For refer-
ence, the li;ne up lnoks kke this:

Al 20 degrees Kelvin - these
are l iquid helium cooled para-
metric LNA's which represent a
10 dB signal to noise improue-
ment over a 200 degree Kelvin
LNA. But the price is in the
$50,000. to $100,000. range for
just the LNA.

Bl The nert level is the 55 de-
gree Keluin LNA's, which are
typically thermo-electric cooled
GaAs FETS; and they are
priced in the $10,000. to $20,000.
range for the LNA.

Cl Third up the Indder is the
70-120 degree uncooled LNA's,
again using GaAs FET devices,
and they price in the $8 to
$10,000. range.

Dl Fourth up the line are the
150 to 180 degree Keluin LNA's,
which are also uneooled. This
level of performanee translates
to noise figures of 1.9 to 2.2 dB.

"At uhat Inuelof LNA perfor'
rnance ore Uou safe ui,th an ad'e'
quate signnlmarginfor say a 4.5
meter terminal? In approri'
matelg 80 percent of the country
seraedbE SATCOM-I, the an'
swer is the 150 to 180 d,egree
Keluin or 1.9 to 2.2 dB noise fig-
ure regi,on, There are areos of
the countrE ushere the trans'

ANDTHEN I GOT HIT BY SPARKLIES! Clifl Schrock explains how his homebrew TVR() rsceiver was de-
signed lor back yard experimentation in Beaverton, 0regon.



ponder 17 HBO progro,mming is
far enough down that euen a ten
meter dish mag be marginal.
This typically includes e,reas
such as southent, Fl.orid,a. Maine
ond so on.

4.5 Meters us. Interference

It established that in 80o/o of
the country, at least, 4.5 meter
terminals can and will produce
adequate signal-to-noise ratios
and adequate "fade" margins for
most systems, using 1.9 to 2.2
dB noise figure (150-180 degree
Kelvin)LNA's, the panel moved
on to the interference question.
I t  i s  on  the  "32  minus  25  log
theta" curve which so much of
the future of small earth termi-
nals for TVRO purposes hangs
at the FCC.

Btzz Yan Hecke of Andrew:"You can go through long,
drawn our cal,culntinns of inter-
ference by assuming the worst
case situations, and then place
those cal,culations alnng sid.e or
ouer the knoum antenna pattern
plnts for uirtually ong antenna
known. In short order, gou will
knou.t  whether gour proposed
ontenna meets the 32 minus 25
Iog theta curae or not.  When
gou do this,  you assume the
uery u.nrst possiblc future con-
d:itions. You assurne that all or-
bital spaces (19 in all) are oc-
cupied by actiue birds, ond that
at ony giuenmoment each of the
19 birds is operating on your de-
sired receiue transponder chon-
nel with marimum EIRP
(power), using the some polnri-
zation Aou are us,ing, ond using
the same a'id,eo modulntion for-
mat you are us,i,ng. If gou do this
with a 4.5 meter dish antenna,
youfind that your worst case ,in-
terference lpuels are going to be
in the reginn of 20 dB rati,os be-
tuteen the desired carrier you
are point ing at and the non-
de sire d interfering co,rrier(s).

Jerry Pell: "Buzz is right. . .if
gou Look at the center satelkte
of all19 in orbit tphen the belt is
lnad,ed, gou haue a utorst-cose
situatinn. But there are d:iffer-
ences in receiue antenna pat-
tervts, ond in our case u;e found
that bg doing this erercise u.te
haue a 28 to 29 dB number with

our 4.57 meter dish. That is, the
desired carrier is 28 to 29 dB
stronger than the non-desired
cotrier at that point.

Connie Fioretti of ITT: (from
the floor) "At ITT u.te haue cre-
a ted  some sub jec t iue  eyeba l l
Itind of tests because u)e found
ourselues uondering at just
uthat point does the C to I  be-
come object i ,onable. We are
deal:ing with some new technol-
ogg here, especial lg ut i th the
r e latia e ly hig h m o dulnti,on inde r
of 40 MHz uide FM uid.eo. And
frankly, much of the eristing
data  is  so  re la ted  to  the  AM
u'id,eo tronsmissionmode such as
we haue with regulnr teleuisinn
that we felt that new subjectiue

tests, similnr to the TASO tests
of the late 50's, should, be rzn."We set up a test s i tuat i ,on
with tuo identically modulnted
FM carriers, and ute used two
u'td,eo sources; g, colnr bar pat-
teryt, or static scene, and a mou-
ing uideo scene such as you
nzore con'Ln'tonly encounter. We
arranged for approrimatelg
tuentg peopl,e, a m'iature of en-
g'ineers, secretartes ond others
with no te chnical b ackground, to
parade before the stat ic and
mouing displnys, ond we uari,ed
the C to I between the desired
u'id.eo and the non-desired uideo
leuels. Here is uthat we found:

A) We asked all obseivers to
rate the point where they first

t/)
m

_ T '

(0

o,
;"Ii

TEARING D0wN a pair of rvR0 facilities is not nearly as much lun as setting them up. The prod-
elin dish (top photo) is otfihe mount and on the ground ready for dis-assembly; the Andrew dish
(bottom photo) is stoned 0n the vehicular display truck and ready t0 hit the road. 37



F

o

saw i,nterference. The median
fell around 18 dB C to I. with en-
gineers seeing it around 20 dB C
to  I  and non- techn ica l  peop le
seeing it around 17 dB C to I;

B)We asked observers where
they first found the interference
to be objectionabl.e. This num-
ber was 14 dB C to I, with engi-
neers finding it objectionable at
16 dB C to I and normal people
finding it objectionable at levels
of C to I as low as 12 dB.

"Then u)e calculated the
u.torst case C to I usirt,g the
u.torst orbital Loading situati,ons,
the uorst transponder use situ-
at'ions, and the zoorst 32 minus
25 lng theta 4.5 meter antenna
patterns (i.e. a pattern that just
meets 32 minus 25log thetal and
use fo'und that by our calcula-
t ions u;e ha'ue the 20 dB rat io
range. So i f  20 dB C to I  is the
zoorst case erpected, and th,e
subject iue tests indicate that
euen highlg criti,cal eng'ineers
onl;g start to see'interference at
a C to I of 20 dB, then it appears
to us that the 4.5 meter termirtal
'is more thon ad,equate for small
sEstem TV&O usage."

Drew Lance: "There is addi-
t iona l  da ta  to  backup th is  ap-
proach. The neut RCA satelkte
wiII be us'tng something call.ed
frequency T"e-use; uthi,ch m,e(nl,s
theE u-rilluse the some doun-l:ink
c hanne I  for two simultan e ous
u'id,eo modulnted carri,ers. One
doumltink signal will be ltorizon-
tallg polnrbed and the other tutll
be uerticallE polnrized. So the
dif ference at the receiue an-
tenna of the TV&O utill be onlg
the Ttolur izat ion separat ion.
Thi"s, nCA has alrea.d.g found, is
tgpiraUg 25 to 26 dB; although
theg had h.oped for more than
thts. So u)e are facing the real
u;orkl of not more than 25-26 dB
separationirt. C to I betuteen sig-
nals corning out of the some bird
on the sarne channel at the same
time. I bel:ipue the initinl CCIR
report talked about 32 dB C to I
as m'in'imum; yet it appears that
through th,e frequency re-use
technique, RCA i tsel f  ut i l l  be
clnser to 25-26 dB mayimum re-
jection betu.teen carriers. And
th.is uill be the cose no matter
u.that type of receiuing antenna
is in use, thut i.s a /+.5 meter d;ish.

a 10 meter d;ish or a 100 meter
dish.

"There is onother obseruatinn
worth mentioning. The C to I
problem is inuerselA propor-
tionalto the sigrualto noise pres-
ent at vid.eo at the receiue ter-
minal. When you haue a uerA
strong, sharp, c lear picture,
such as in the 5lt-55 dB signal to
noise region, Aou can start  to
see u'id,eo stuff ualk through the
pi.cture much sooner (i.e. with
lower C to I ratios) thon Aou cnn
uhen you haue a lower S to N
rati,o. Therefore, it appears to us
there is an'i,naerse and desirablp
si tuat ion ut i th lonter S to N's,
ushere C to I ratin worlcs to your
odaontage as a result of having
lnwer S ,o N's to start with."
ulith."

Jim Hurd of Farinon (from
the floor): "I think ute need to be
Loo lr:ing at the tene stial probl.em
just as well. The 3.7 to 4.2 GHz
bond was once cons'id,ered to be
thepriuatepreserae of Bell; but
nou) uJe are seeing the MCI's
cntd others point to po'int users
getting into that bond ond as a
result  terrest ial  usage of the
bandis growing monthly,  at  a
neu rapid-rise rate."

Buzz Yan Hecke: "That is an
ercellent point. And this is one
of the reasons I bel:ieue the FCC
h.as hel.d, the line on the 32 minus
25 lng theta curae. This is their'protection curve.' Theg tell gou
that i f  your projected receiae
antenna meets the 32 minus 25
bg theta cu,rDe, you wiU be pro-
tec ted  bg  the i r  ass ignments
pol:icE from terrestinl interfer-
ence. But if it does not meet that
standard, they cannot protect
you aguinst all comers.

"What that means is that i f
fiue years from now BelI or MCI
or scrne other common carrier
con'Les nert  door to you and
wishes to file on appl:batinn for
cornrnon carrier usage of this
band ut i th a transmit ter that
looks r ight through Aou, Aou
wou ld  no t  be  pro tec ted  f rom
this encroachment of gour on-
tenna pattern unless you met
the standard."

Drew Lance: "I belieue one of
the important things being ouer-
Looked with the small terminals
is th.e relntiue ease with whirh

gou conpi,ckthat TWO antenna
up and rnoae it if interference
from a terrestinl source cornes
Aour waA. This is not true with a
tenmeter dish. A dish this small
can be set behind a natural
shield, such as a bui lding or a
mound of dir t .  I t  can euen be
plnced in a swimming-pool-sieed
hole and ut i th the dish below
ground gou uill haue all of the
shi,eld:ing you utould, euer need
for uirttnlly any type of terres-
tinl problcm."

Jerry Pell: "This whol,e d;is-
cussi,on boils doum to the practi-
cal sid,e of real utorl.d, situati,ons.
What type of numbers con the
cabl.e operator l:iue with? Here
we are being protected by the
FCC against ourselaes. OK -
what degree of protectinn do we
need to be safe from doing our-
selues in? It appears to us that
20 dB is a uery safe number for
C to I situations, ond that nu,m-
ber is totallg realtizablc with uir-
tuallg any fortn of 4.5 meter dish
euen when Aou ossunxe the uery
u;orst cose paperrnodek of id,en-
ti,cal transp onder s, all operating
at marimurn power, all aideo
modulnted, all simultaneously
on your one desired receiue
channelo and you are lnoking at
the bird in the middlc.'

Steve Effros. CATA Associ-
ate Counsel ( f rom the f loor):"Hout rnanA Aears do we haae
before 'we see this worst case,
fullg orbit-bad,ed situation? Two
gears? Fiue years? Ten years?"

Drew Lance: "You don't euen
haue to  ask  tha t  ques t ion .  Be-
cause u.se knout,  uthether the
FCC accepts it or not, that euen
uthen we do haue that worst
case situatinn, that the present
4.5 meter dishes are already
odequate.

Steve Effros: "I utos trying to
establ ish that perhaps i f  ute
haue a number of gears to worlt
with +.5 meter dishes before the
orbit belt is lnol,ed, that there
might be adequate t ime be-
tween now ond then for a cablc
operator to install a small ter-
minal, amortize his purchase,
make a profit and then if and
uthen the interference does
come alnng, then take steps to
ei ther upgrade to a larger an-
tenna or simply tol,erate the in-38



terference."

Drew Lance: "Euen that is
not necessarV. If ute had, utorst
case todag, uthich we do not, ute
utould, still be OK. But s'ince uou
brought up seueral years d,6um
the road, it is utorth discussing.
The chances are ercell,ent that
before there are satelktes oper-
ating euery 3 to 4 degrees, ,in a
fuUg laoned orbital belt, that all
TWO facil;ities will shift off of
the 3.7-4.2 GHz doumlink ronge
u,p to the X or Ku bonds (i.e.
11-14 GHz). It turns out that
these higher frequency bonds
are ex.cel lent for rece' iae-only
applfuatinns; better in fact than

are for transmit and receiue ap-
plicatinns. And utithin the neit
fiue to eight gears, we just may
see al l  TVRO appl icat ions
moued to  the  neut  band(s) .  I f
that happens, Aou will find the
4.5  meter  d ish  is  idea l  fo r  re -
ceiue onlg in tttat portion of the
range. The operator would
change his feed from a 4 GHz
feed to a X or Ku bond feed, and
change his LNA and receiuer,
and be in business on the new
band.  The present  4 .5  meter
dishes are Der"A adequate for
that range, and wou[d be con-
sid.erablg better I bel:ieue thon
the  present  la rger  g -11  meter
dishes. By the time ute get into
the X ond/or Ku bond-rcnlges,
the beamutidth of the laiger
dishes becomes uery small.- So
small that Aou nxay haae to in-
stall s-ome lApe of step-tracking
to follnu the 'bird'in its minir
wallting around in space. . . the
birds do nt,oue around a l i t t le.
And finally, just for the record,,
the uthol.e 19 parking spaces are
not reserued just for USA or
Canadian birds. Brazil, uthich
u t i l l  be  the  ner t  domest ic  sus-
tem to come on-l;ine, within ihe
nert 18 months, will haue two
orbit spaces of its outn. And its
antenna beams will be essenti-
allg south from the equatorinl
belt and therefore away from us
here in North America. So we
wtllneuerreally ltaue the worst-
cas e orbital interference s olrrce I
ue  hgpothecate  on  paper ,  be-
cause nxuxA of the transponders
wi l l  no t  euen be  d i re i ted  to -
uards this part of the taorld,."

Richard Brown: "After this

discussion, is there angone in
the audience who utould feel h.e
u;as not taking a cost-effectiue
approach to a plnnned earth ter-
minal receiue facil:itg by specify-
ing in his appl:itation a 4.5 meter
terminal?"

From the floor: '7 represent
Multiplc Channels of Alnba:rna,
and we are prepared, based
upon our Compucon studg, an
SRI studg and what ute haue
heard here to f i le our own
TVHO appl icat ion with a 4.5
meter terminal specifud. It is
ourintention to return home to
Alnbama and to proceed in that
directinn."

And so it went. Subsequent to
the CCOS-76 Satellite Seminar.
there  were  a  number  o f  o ther
systems who voiced similar in
ten t ions .  One o f  these,  repre-
sented by Louis Bone of Edna,
Texas ,  i s  in  p rocess  as  th is  i s
written.
Where To From Here

A n d  s o  h e r e  w e  a r e ,  1 1
months  and a  few days  a f te r
CATJ f i rst  v is i ted the CATV
earth terminal subject. As this
is read, more than 60 earth ter-
mina ls  a re  in  opera t ion  in  the
United States; all 10 meters or

larger in size. Several "experi-

mental" terminals using smaller
antennas are operating, and we
suspect or know of others com-
ing  on  l ine  a l l  ac ross  the
country.

The Federal Communications
Commission has in their  " in-

basket" a June application re-
ques t ing  amendment  o f  the
present 9 meter standard; from
CATA and CA?..I. Based upon
the CCOS-76 program, and the
results, the time would appear
to be proper for the FCC to act
upon this request.

Cliff Schrock has shown that a
person with access to some lab-
oratory equipment and smarts
can put together a home termi-
na l  tha t  w i l l  p roduce p ie tu res
(although noisy) using dishes as
small as 12 feet. It is our inten-
t ion ,  w i th  the  ass is tance and
continued cooperation fo Cliff
and  h is  employers  a t  T i tsch
Publishing Corp. to provide you
wi th  cons t ruc t ion  de ta i l s  o f
Cliffs terminal, as it now is and
as  i t  evo lves  over  the  coming
months. We hope you will stay
wi th  us  as  we head in to  Year -
Two of CATV TVRO facilities.
The first year has been a hum-
dinger!
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AML provides excsllont lransmission over
long paths, even water, such as this 25 mile
installation across San Francisco Bav.

Erpand and
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AML microwave is a "wireless" wonder that saves huge construc-
tion outlays. And fast, prompt delivery can be expected. f High
powered transmitters are available for reliable performance over
long distances. 6 MHz per channel, significantly reducing fre-
quency coordination problems. I 41 different channels in CARS
band. New! Doubled receiver sensitivity and noise figure improve-
ment by 3dB. AML also relays signals reliably over several con-
secutive hops to distant receiving points. Call us toll{ree at
800-528-6048. Today.

More than 120 AML systems delivered.

The All-American CATV Manufacturing Company
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THINMARGINIV
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Locating Areas That
Need CATV Senrice

Up And At 'Em

When last we lef t  the "Thin

Margin" of CATV, we had labor-
iously worked through the se-
quence of getting a weak chan-
nel 3 signal into the inPut of its
processor, while the off-air sig-
nals on channels 2 and 4 were
substantially more potent than
our  des i red  channe l  3 .  In  tha t
exercise we covered bandpass
f i l te r ing  versus  t rapp ing ,  up-
stairs pre-amplification versus
downstairs pre-amps, and the
mysterious world of "match."

The long and shor t  o f  i t  a l l
was that pre-amplifiers should
go downsta i rs  whenever  pos-
sible (go back to August CATJ
and run your own numbers), and
bandpass  f i l te rs  a re  to  be
avoided ahead o/ a pre-amPlifier
(use traps instead), but are us-
ua l l y  acceptab le  be tween the
pre-amplifier and the input to
the  processor ,  p rov ided you
have a way to "force" a 75 ohm
match at the usuallE poor Pro-
cessor input match point.

A lot  of  this is contrary to
general practice, but then times
have changed and techno logy
marches on, waiting for no man.
Some of this rs controversial, as
we suspect letters to our Tech-
n ica l  Top ics  seet ion  w i l l  Po in t
out in months ahead. But when
all is said and done, if suggested
techniques provide superior sig-
a ls  and be t te r  "CATV mar -
g ins : " ,  then who is  to  qu ibb le
over some theory that fai ls to
deliver in actual practice!

This year for the first time, a
fair ly substant ial  number of
CATV systems performed their
first swept headend tests, look-
ing at the in-channel response
in tegr i t y  in  par t i cu la r .  Whi le
performing some of the CATA
Test Program tests recently, we
had the opportunity to study
some of the response conditions
for a headend that has the pre-
amplifiers down in the headend.
The equipment brands are not

impor tan t ,  we were  sa t is f ied
that the results were tYPical
enough to want to pass them
along as a further example of
the type of problems associated
with meeting FCC specifications
for in-channel flatness (section
?6.605 tal t8l required that You
have a system flatness, from the
antenna to the subscriber's droP
of */- 2.0 dB from a point 0.75
MHz belntp the visual carrier
frequency to a point 4.0 MHz
aboue the  v isua l  car r ie r  f re -
quency). And while we are not
concerned here with the ramifi-
ca t ions  o f  76 .605 [a ]  (8 ) ,  we
would like to point out how diffi-
cult (if not impossible) this spec-
ification mag be when you have
ang type of trapping, filtering or
even a pre-amplifier ahead of
your single channel processor.

Photo t here shows the swept
response of the processor alone,
it meets the spec for the 4.75
MHz bandwidth. Photo 2 shows
the response o f  the  pre-
amplifier, all by itself. Photo 3
shows the bandpass filter, again
alone. This system is connected
as shown in diagram 1.

Now look at photo 4. This is
the total system, with the sweep
signal introduced into the pre-
amplifier input, where it travels
through the pre-amp and then
through the bandpass filter and
then through the processor.

In this situation we checked
the input and output match of
the pre-amplifier, 18 dB and 22
dB respec t ive ly .  Then we
checked the input and outPut

C H . 3  A N T E N N A

DIAGRAM 1

match on the bandpass filter, 20
dB on both ends. Finally we
checked the match on the inPut
to the signal processor, it was 15
dB.

Finally we added a 3 dB pad
between the output of the Pre-
amplifier and the input of the
bandpass  f i l te r ,  and be tween
the output of the bandpass filter
and the input to the processor.
Photo 5 is the result.

In this situation, the off-air
signal is channel 3 and the tuto
adjacent signals (on 2 and 4) are
potent, but not so potent as to
overload the pre-amplifier. So
the pre-ampl i f ier can be in-
s ta l led  w i thout  any  ex terna l
trapping aheod of it. However,
the pre-amplifier is sufficiently
broad (although it is a so-called
single channel unit) that before
we can dump the pre-amplified
s igna l (s )  in to  the  processor ,
bandpass filtering is necessary.
This particular bandpass filter
has built-in traps on the input
and output; one to catch channel
2 sound and one for channel 4
video.

Based upon CATJ analysis of
CATA FCC Tests run to date,
we do not believe this type of
"sine-wave response" is at all
unusual in actual practice. Yet
the system has difficulty making
"FCC spec," but without this
type of real-world lash-up, the
cab le  cus tomers  wou ld  never
even see the channel 3 signal on
the cable plant, channels 2 and 4
would bury it at the processor
input.

Thus in actual real-world
pract ice, there are probably
ttuinproblems with Lhe */- 2
dB spec. The first problem is the
minus 0.75 MHz part of the 4.75
MHz spread. This is a little too
t ight f .or systems that have
ktuter ad,jacent channel potent
signals, tt 
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PR0CESS0R ALONE - mis-malched (i.0. re-
active) input n0tw01k oflon cloatos non-flat 10-
sponse pattorn shown here.

PRE AMPLIFIER AL0i lE -  so-cal lod s ingle
channsl pro-amplifiers (without input notwolk
LC filtering) typically display slightly psakod re-
sp0nse.

BPF AL0NE - mis-matched (lo source and load
impodances) filtor displays slightly out 0f flat re-
sponse curv8.

FR()M PRE-AMP INPUT T()  PB()CESSI)B
oUTPUT - mis-matches added to mis-matchos
creates v i r lua l ly  unpredictable cumulat ive
affect.

PAD ADDED _ 'BY INSERTING PAD BETWEEN
BPF and processor, match is forced at critical
point and response patlern returns t0 more ac-
ceplable levels.

tained, the lower adjacent aural
carrier is not trapped sufficient-
ly to rid the desired video of the
herringbone interference. The
second problem is in the in-
passband response, when you
cascade (i.e. series) the required
combinat ion of pre-ampl i f ier,
traps and/or filters, and the pro-
cessor input circuit. This is in-
herently a very "reactive" lash-
up, and the " ideal" pretty
smooth or flat-topped response
patterns when swept, are sim-
ply not possible. Whether you
can maintain the */- 2 dB flat-
ness region even from the video
camier upwards to 4.0 MHz is
questionable, and often subject
to the whims of the connecting
cables and the standing waves
set up by the various degrees of
mis-match present.

But alas, fortunately for most
systems, customers cannot see
moderate in-channel response
incongruities and theE wouldn't
recognize a proper response pat-
tern with a sweep set up if it
were pointed out to them. So in
the final analysis, we are back
onee again to a rnargin of signal
improvement, the margin which
a properly engineered and prop-
erly maintained CATV system
is able to achieve using the best
techniques available to it luithin
the price range of its financial
abi l i ty to produce improved
quality signal(s).

So Far

To this point in this series we
have dealt with the following
headend design considerations:

(1) Signal fingering, layering
and general propagation charac-
teristics; (May CATJ);

(2) The ability to find signal,
virtually anyplace on earth, if
you really set your mind to it
(June CATJ);

(3) The inter-relat ions be-
tween the pre-ampl i f ier,  the
downline, the traps/filters and
processor (August CATJ).

(4) And the difficulty with de-
l iver in g customer-acceptable
pictures versus FCC-acceptable
engineering measurements of
gour system's headend.

Readers are referred to the
June 1974 and September 1975

issues of CATJ for detailed dis-
cussions of antenna and phasing
solutions to co-channel and ad-
jacent  channe l  p rob lems.  The
June, July and September 1975
issues also contained extensive
basie antenna theory data cover-
ing the characteristics of yagi
and log antenna designs, while
the October 1975 and the March
1976 issues contained practical
multi-mode antenna data. These
reference works are invaluable
aids to anyone planning their
own antenna system for new
channels or a new system.

Early on in this ser ies we
talked about l,ocating CATV sit-
uati.ons where no present CATV
service exists. This is still an
area of challenge to the real
pioneering spirit of died-in-the-
wool cable people and there still
exists the opportunity for hun-
dreds of new, small systems in
areas where service remains
poor with off-air antennas, for
whatever the reason. Learning
to spot such situations is part of
the orientation you need to go
through to take advantage of
such situations.

What does it take to make a
cable system fly? Basically, the
ability to deliver good quality,
reliable reception to people who
presently receive only degraded
reception on some or all of the
basic three network service
channels. In the very earliest
days of CATV, systems were in-
stalled only where there was no
off-air serui,ce at all. As CATV
matured, service expanded into
new communities where there
was acceptable reception on a
single channel, then acceptable
serv ice  on  two channe ls ,  and
much later on during CATV's
evolvement,  good service on
three or more channels.

Bascially, people have come to
expect rel iable service on no
Inss than the three major net-
works. If there also happens to
be an ETV station and one or
more non-network signals avail-
able on the cable, so much the
better. But as dozens (if not hun-
dreds) of new systems in subur-
ban and major markets have dis-
covered, the mere cable-
addition of PBS and ITV is sim-
ply not enough to bring people
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to your cable in sufficient quan-
tities to pay the rent and retire
the  debt .  Le t ' s  exp lo re  what
types of situations are attrac-
tive to the would-be cable per-
son:

(l) Lacks three basi,c serube
signals - This remains the clas-
sic CATV situation. With thanks
to the wide distribution oI TV
Guid,e and other television pro-
gram promotion publications,
people knout when they are be-
ing short changed in their recep-
tion service. There are any num-
ber of combinations of local con-
ditions which can create such a
s i tua t ion ,  and we ' l l  exp lo re
some of them here.

In a mixed market,  where
there are VHF and UHF net-
work assignments (Jacksonville,
Florida is an example with CBS
on channel 4, NBC on channel 12
and ABC on channel 17), the
UHF stat ion just natural ly
comes up on the shorter end of
the coverage stick. In Jackson-
ville, the two VHF stations av-
erage 451,500 TV househo lds
reached wh i le  channe l  l7
reaches 366,500 TV households.
So there are 85,000 TV house-
holds somewhere out there
within the umbrella of the chan-
nel 4/12 coverage patterns
which do not presently receive
channe l  17 ,  o r  ABC netusork
programming. There are pres-
en t ly  approx imate ly  30 ,000
CATV homes within the "Jack-

sonv i l le  marke t " ,  so  85 ,000
minus 30,000, or 55,000 homes
are outside of channel 17 (ABC)
reach, but within CBS (4) and
NBC (12) reach. Those 55,000
homes, in whatever population
groupings they offer for CATV
signal distribution, are an obvi-
ous  CATV oppor tun i ty .  And
there are 139 U.S. markets (in-
cluding San Juan) with three or
more network signals available
plus an additional 72 "markets"

with two or one network affili-
ates operating. And while most
of the obvious CATV commutyi-
tins have been franchised, there
still remain (according to a re-
cent CATA study) more than
900 communities or areas with
missing basic network service
and no franchise granted, in the
1,000 and up population cate-

gory ( i .e.  300 homes potent ial
upward). Granted, the big com-
munities have just about been
wrapped up. But there is still
plenty of room for the owner/
operator entrepreneur who is
willing to build several "small-

ish" type systems in an area
where  he  can combine  man-
power and resources to serve
mul t ip le  communi t ies  a t  re -
duced operating expenses.

(2) Split Markets - Many
markets have three network
service, but the FCC designated
market encompasses two or
more communit ies. Often the
tower sites are located in or ad-
jacent to the l:icensed commun-
ity, and there is considerable
airline distance from one of the
communities to the other. This
creates a "market umbrel la"
that is often not matched by re-
spective "signal umbrellas."

Market number 58, for exam-
ple, is Shreveport (La.) / Texar-
kana (Tx . ,  Ark . ) .  The des ig -
nated market cities are approxi-
mately 65 airline miles apart.
The market has ABC service on
channel 3, NBC service on chan-
nel 6 and CBS service on chan-
nel 12. One would expect to find
the  towers  concent ra ted  be-
tween the two cities. so as to
provide coverage over both city-
extremes in the market.  But
channel 3 is located closer to the
Shreveport end of the market
(thereby not placing a Grade A
signal over the Texarkana por-
t ion) .  So the  loca t ion  o f  the
towers, within a split market or
hyphenated market, has a major
bearing on who does and does

not receive adequate roof-top or
rabbit ear antenna service. Why
would the channel 3 ABC affili-
ate locate its transmitting tower
further south and thereby pur-
posefully degrade.its signal in
the northern portion of the hy-
phenated market. Set count. It
covers  570,500 TV equ ipped
homes while the more northern
located channel 6 covers 551,100
TV equipped homes. There are
more TV equipped homes soztb
of the center of the market than
north of the center, and channel
3 picks up an important 4.60/o
more homes covered with the
ploy.

Of course that is the broadcas-
ter's game, ours is to find loca-
tions where their clever use of
market ing stat ist ics has lef t
homes uncovered;  su f f i c ien t
homes to warrant our CATV in-
stallation.

(3) Local;ized Terrain Fa,c,tors
- As CATV grew in the 50's,
CATV "scouts" fanned out
across the country searching for
valleys where people lived, and
where TV reception was poor or
non-ex is ten t .  The f ranch ise
boom of the late 50's and early
60's was largely a result of these
"scouting forays," and the back-
bone of the industry we know
today has its roots in such com-
munities or population pockets.
Anyone with a keen eye and
time to drive around can spot
this type of situation, the hills
and mountains surrounding a
collection of dwellings is a dead
giveaway to a poor TV reception
situation.

Often only a portion of a town
has reception problems. Boul-
der, Colorado, for example, sits
right on the edge of the rising
Rockies. The western portion of
the community is tucked back
into the gullies and valleys that
lead into the Rockies while the
bulk of the University commun-
ity rests far enough east out on
the plains immediately preced-
ing the slopes that the Denver
signals boil in with local quality.

The primary problem here is
to separate the poor TV portion
of the community from the bal-
ance, for operational purposes
and franchise purposes. Under
the guiding hand of the FCC,
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one is supposed to cable all of. a
franchised community, whether
all of the community needs the
service or not. This is not unlike
having an egg roll franchise for
oll of San Francisco, you would
sell your product well in China-
town but  p robab ly  have few
takers on Knob HilMf the city
of San Francisco (or the Federal
E ggroll Commission) demard,ed
that you field os mang egg toll
delivery trucks on Knob Hill as
you did in Chinatown, you would
quickly go out of business by
having to absorb the overhead
of the low or no sales volume
trucks on Knob Hill. And so it is
with a federal or city mandate
that you cable all of a commun-
ity and provide equal service to
everyone,  whether  they  need
what you have to sell or want it
or not.

On occasion, an area isolated
by terrain from the primary city
may be a self-governing munici-
pa l i t y .  For  example ,  N icho ls
Hills, Oklahoma is sunound.ed
bg Oklahoma City, but is a self-
in corporated and self-governing
communi ty  o f  4 ,500 peop le .
Nichols Hills, i/ it was so geG

graphically located that it had
poor television reception (it is
not) while the surrounding Okla-
homa City area did not, could
easily be approached for a cable
franchise individually, while the
375,000 people in Oklahoma City
could be left to their present off-
air service. Sozrze would call this
s kimmi.ng. The egg rol l  f ran-
chisee in Chinatown would call
this good bus'iness.

In other situations, it is pos-
sible that you can talk the city
itself (if it, l ike Boulder, includes
areas of adequate reception and
areas of inferior reception) into
granting you a franchise for only
that area you really feel will buy
cable. There is nothing to pre-
vent a city from creating its own
"cable television districts" and
you can often get citizen support
for this approach by simply
working door to door in the area
which you would cable. Several
dozen citizens demanding action
for a cable franchise f.or th,ei,r
portion of town, backed up by
the city council(man) from that
por t ion  o f  town ( i f  they  are
elected by districts or if one
lives in the region) is an ap-

proach that will work.

All of this presumes that you
can start off your campaign of"here is a segment of your town
that  needs  cab le  serv ice"  bv
avoiding the blue-sky pitfalls of
those who have probably come
before you, promising 36 chan-
ne ls  o f  in te r -ac t ive  two-way
inter-digital color for "all" of thl
community.

(4) Localieed Noise Factors -
Where you can spot areas of a
town or small communities with
inadequate off-air reception by
simply knowing the signs to look
for (i.e. tall hills, valleys, big
roo f - top  an tennas,  e tc . ) ,  the
signs of high ambient noise are
more difficult to spot. Yet they
often create regions within an
otherw ise  adequate ly  served
town or segment of town where
CATV is the obvious answer for
quality broadcast service recep-
tion.

This is not unlike a detective
game. If you equip your vehicle
with a TV-audio-only receiver
(see June CATJ, page 41), you
will eventually learn what type
of. noke to listen for in the low

The
UTTIMATE

time/weather
origination

package
Compact  (1  4  inches  h igh ,  28  inches  w ide ,  23  inches  deep) ,  low
cost ($1995.00'),  third generation f ield proven version of the
most  popu lar  CATV t ime/weather  o r ig ina t ion  package in  the
indus t ry .  D isp lays  t ime,  tempera ture ,  baromet r ic  p ressure ,  w ind
ve loc i ty ,  w ind  d i rec t ion ,  p lus  d isp lays  four  card  spots .  Sony
AVC-1 400 (2 :1 )  in te r lace  camera .  Des igned to r  24  hour  per  day
opera t ion ,  and a  min imum of  ma in t renance.

*  De luxe  Texas  E lec t ron ics  ins t rumenta t ion  ava i lab le  a t
s l igh t  add i t iona l  cos t .

WEATHER SCAN
Loop 132 - Throckmorton Highway

Olney, Texas 76374 - (817/564-5688)
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band TV region, as a sign of high
ambient background noise in an
area. There are obvious noise
sources, which after some small
field practice even a neophyte
will learn to spot visually. For
example, a large ref inery or
steel working production facility
(etc.) is bound to generate sev-
eral tens of dB's of background
noise for an area up to several
miles around it. If the industrial
noise source is located so that a
pocket of the community must
Iook through that noise source
with their roof-top antennas to
pick up Grade B (or even A
sometimes) signals, you can as-
sume the rooftop antennas may
well be getting nearly as much
noise as they get signal. If the
region has one or more network
signals on low band (remember
bhat low band channels are most
adversely affected by noise
sources), you may have a candi
date worth investigation.

One of the first places to start
the investigation is the local TV
service shops in the area. Ques-
tions posed such as "Are there
some spots around here where
channel 4 (or whatever) is re-

ceived badly?" should evoke in-
formative responses based upon
the TV serviceman's intimate in-
house experience throughout
the area. A restaurant or bar or
club with a large antenna afiay
in the area will also be a first-
stop source of information. Once
the information starts to fit into
a pattern, try to define on a map
the extremes of the affected
area. Then perform a house
count, and determine whether
the affected region stretches
over a single political entity or
into several. Finally, arrange to
view the in-home TV at several
of these locations to verify your
information.

Armed with this data, you can
then draw up your own franchis-
ing plans and present a well doc-
umented map to the franchising
authority(ies) with the explana-
tion that tlzrs is the area you
seek franchising for, based upon
your study of off-air television
reception conditions.

(5) n.F' Interference Con'id,ors
- The typical home television
receiver is extremely respon-
sive to signals in the air which it
is not designed to receive (see

July 1976 CATJ; CB Interfer-
ence). Local FM stations, AM
stations, police transmitters and
the curuent scourge CB trans-
mitters can create azone of poor
recept ion for several  mi les
around themselves.

This is another job for the
sleuth. Again, the local TV re-
ceiver sales and service people
should be one of your first stops.
If the problem is transitory in
nature (i.e. CB'ers, or a problem
with mobile police transmitters,
etc.), it may not be worth the
effort of a cable installation. A
50,000 kW AM broadcast trans-
mitter "getting into all TV chan-
nels" may not be a problem
cable can solve inexpensively.
The problem may wellbe aud;in
rect i f icat ioz in the receiver 's
audio circuits (see July CATJ,
page 17), and cable is no answer
to this one. On the other hand, if
you have a channel 7, 8, 9, 10, 11,
12 or 13 that is desired, and a
local FM transmitter (i.e. bet-
tween 88 and 108 MHz) is get-
ting into a bunch of home re-
ceivers via its second harmonic
(which will fall into TV channels
between 7 and 13), a CATV sys-

A NEW IDEA FOR RADIATION TESTING

An ST-1 signaltransmitter bolts into your headend, and produces an easily identif iable signal at any freqlency from
86 to 110 MHz.  The s ignal  can be e i ther  FM modulated at  1  KHz or  FM warb led,  l ike a cuckoo c lock.  The cuckoo
signal can be easily reiognized even in a noisy environment. A standard FM radio is then used as a receiver. The
sensit ivity of the system depends on the quali ty of the radi0 you purchase.

The unique part of the ST-1 is the AM modulation. FM receivers have been used effectively before, but they had
trouble locating the exact break or leak because the FM receiver went into l imit ing. The ST-1 automatical ly steps 25
dB in 5 dB steps. When you are away from the trouble spot, you hear only the higher levels. The closer you get, the
more levels  you hear ,  and the louder  the s ignal  gets .

Using FMiadios lets you equip severalvehicles tor leakage patrol l ing at a relatively low cost. This is a f ield proven
systemlhat is fantastical ly effective. The best part is that the ST-1 costs 0nly $295.00, and delivery is two weeks.

M'o
TATE

OMMUNICATIONS, INC. 59 N. SECOND AVE. BEECH GF|OVE, INDIANA 46107
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tem might well cure the prob-
lem if you can locate your head-
end far enough away from the
FC transmitter that the second
harmonic of the FM transmitter
is not troublesome to you. In
other situations, a high-powered
educat ional band FM stat ion
(educat ional FM stat ions are
generally assigned on the Inut
end of the FM band between 88
and92 MHz) may be tearing up
grade B (or lower level) channel
6 station. The TV receiver has
great difficulty separating the
strong/lncal88-92 MHz FM sig-
nal from the weaker (distant)
channel 6 TV signal, and her-
ringbone lines on the channel 6
video and/or buzzing in the
channel 6 audio typical ly re-
sults. The region affected may
be up to give to ten miles from
the FM transmitter, and if the
TV antennas for channel 6 must
point "through" or close to the
FM station's transmitter site,
the  prob lem is  made even
worse. This may even get more
intersting soon if the FCC acts
on a pending rule making that
would allow "low power" educa-
t ion FM stat ions to operate
doutn insil,e of the chonnel 6
band. It is proposed that ten
watt FM educational stations be
allowed to operate on 8?.8 MHz,
or a bare 50 kHz aboae the chan-
nel 6 aural carrier frequency. In
the past such educal ional 10
watters have been licensed pri
marily to small, often rural, or
suburban school district. Even
with ten watt  t ransmit ter
power, their zone of interfer-
ence could extend for ten miles
or so when someome is trying to
receive a distant or Grade B
channel 6 station.

(6) Weird.o Effects - Our fa-
vorite story here comes from
the San Francisco Bay area. It
seems an oi l  company had a
large installation of those "in-

flatable" metallic tanks for hold-
ing crude oil. When the oil tanks
were filled to capacity, the outer
shell was nearly seventy feet in
height.  When the oi l  was
drained for ref ining the con-
tainer "shell" got shorter and
shorter so that at no-load thev
were but ten feet high.

For months people in the area

noticed that at times their San
Franeisco TV was perfect, at
other times the piciures were
splattered all over the screen
with multiple images (ghosts).
Yup, you guessed it, when the
tanks were full and the line of
six huge tanks were all seventy
feet high (and several hundred
feet wide as a line), the TV went
bananas. When the tanks were
low, everything was fine. Some-
body has cabled this area al-
ready, but there are probably
others like it.

New high rise buildings are
notorious eauses of inferior re-
ception. Stories abound in Chi-
cago and New York of the dis-
appearance of quality reeeption

as reeent new buildings sueh as
the Sears Tower and the World
Trade Mart steadily rose higher
and higher. Buildings don't have
to be that high to create prob-
lems, the further back from the
transmitter you get, the shorter
the new building needs to be to
be disruptive.

New freeways can be disas-
trous. If you run a major inter-
state highway through an area
with marginal off-air reception,
the inerease in automotive back-
ground noise from vehicle igni-
tion systems can really wipe out
TV reception, especially on low
band channe ls .  The area
affected may not be great, in
terms of size, but the people
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LOW COST
CUSTOMER ADDERS
BY ELECTROLINE

ELECTRoLINE sotid-stat€ CATV amplifisrs havs proven
themselvos in hundreds of CATV systoms throilghout
North America in all typ€s of weather and envlronmints.
lf thore is truly an "install and forget it" low-cost
customer-adder amplltier line, any place in the w0rld,
ELECTRoLINE is it! Availabte through thr6e U.S. repre-
sentatives and tactory-direct in Canada.

EtE.126-112 (F) - a 50-300 MHz tiltod rosDonso in-line
amplilier cable powered by 18-90 VAC or 30-60 VAC.
output power blocked; curront load I 5 mA. j 2 dB gain at
216-300 MHz, 7 dB gain at channel 2. output capabte
+34dBmVfor-STdBcross mod (12 channols). 10 dB
noise figure, 15 dB match, and hum-mod down 60 dB.
Just insert in the (line-powered) feeder llne and it oDer
ates! Priced as low as $13.00 for .412 (with connectors)
and $11.00 for "F".

_EtF-115- a 40-300 MHz apartment/houss drop/mul
lipleoutput situation amplifior powered by ttZ VAC. tZ
dB gain, 8 dB nois6 figure. output caDabts +34 dMbV
for -57 dB ( 1 2 channel) cross mod. Draws 1 watt of AC
power! Priced as low as $.|1.50.

IN GAI{AOA - CAtt COTLECT
EIECTROLIIUE (Television Equipment Companyl

87ff1-8th Avenue, St. Michel
Montreal, Ouebec H1Z 2W 4

1514t721-71d21
Avaifabfe in USA from: Jerry Conn & Assoclrtes (117/26}-825S); B.E. Duval Go.(213/833-0951); Btch Rtchmond (415/59A-8886)



who live there would welcome
cable with open arms.

(71Neu Populntion Centers -
Man is always looking for new
opportunities to turn a barren
piece of ground into a home for a
few thousand people. Some of
the  most  " idea l "  se t t ings  are
often buried in canyons, behind
hills, or along lake shores. Man
made lakes are just naturally
built where the land is lou, and
the water usually stops well be-
low the top of the hills that
make up the potential lake bed.
People natural lg bui ld homes
abng the shoreline.

Severa l  en terpr is ing  cab le
people in Texas have nice, 200 to
700 subscr iber  cab le  sys tems
started along these lake-shore
areas. Often you deal initially
with not a county or city govern-
ing board, but rather with a land
developer. The "franchise" you
acquire may be more in the na-
ture of a business license or con-

tract, and you may never cross
public rights of way or have
need for a normal franchise. But
as long as the present FCC rules
stand, if your area has or will
have more than 50 subscribers,
you will need to investigate the
FCC Certificate of Compliance
problems.

All of this goes without men-
tioning the usual arrangements
with trailer courts, resort areas
and even camp grounds such as
KOA. A number of very nice
small systems have been built in
KOA campgrounds a long the
Florida coast and down into the
Keys, by working out an ar-
rangement  w i th  the  camp
ground owner .  Campers  tha t
spend as much time on the road
as off seldom have much more
than a "camper-special" antenna
there, and once the camper sits
down for a night or week at a
point where these ten foot high
2-3 dB gain affairs are well out

into the B service regions, TV
service is anything but satisfac-
tory.

The story here is that poor
TV reception does not have to
extend over a fullcommunity to
make a CATV situation viable.
If the impaired region is only a
portion of a community, and the
service you will offer can im-
prove reception, there is no rea-
son for you to treat the isolated
"CATV opportunity" any differ-
ently than you would if a whole
communi ty  was invo lved.  As
long as you seek alranchise only
for the portion of the community
suffering degraded reception,
and the franchise you receive
spells it out in terms of franehise
area, even the FCC won't give
you difficulty with a CAC, as
Iong as you treat that propor-
tional area in the same manner
as you would otherwise treat
the uthole community, if that
was the franchise region.

BUILD YOUR OWN TEST EQUIPMENT
A Modulation'Stripper' For
Counter Freq Measurements

in that order!).
Fac ing  fac ts  (a  fac t  be ing

something we have to live with,
Iike it or not), it appearc kkelg
Lhat some form of testing zs go-
ing to be with us. This is my
personal opinion, one not uni-
versally shared, and probably
shared by few small system op-
erators. f indeed this zs fact,
then perhaps the time has come
to approach the testing require-
ments with some degree of pro-
fessionalism.

Testing takes test equipment.
That is one of those facts we
have to face. Yes, you ean do
quite a bit with the CATJ FCC
test Compliance Wallchart, but
can you go back and make re-
peat comparison tests time after
time by using the wallchart and
calibrated eyeballs? Of course

you can t.
Testing takes test equipment,

and tes t  equ ipment  takes
money. That seems to be the
point where most people stop
th is  "sc rabb le"  game and go
back to more interesting pur-
suits. Now money comes from
subscr ibers  and subscr ibers
stand in line for our service only
when the  serv ice  is  wor th
money. So it follows that if test-
ing makes for better service and
better service makes for more
money, at some point there is an
economical and viable trade off
between spending sonxe money
for testing and getting some of
tha t  money back ,  u l t imate ly ,
with more subscribers and hap-
pier subscribers.

You possibly are not yet con-
vinced testing is a good idea.

F
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Bite the Bullct

After four years of FCC tests
and harrassments 1976 is here
and it looks like it is not going to
go away. 1977 follows, as sure as
the sun continues to rise. And
up until now the small CATV
sys tem opera tor  has  had bu t
four choices regarding FCC test-
rng:

(1) Pay an "independent" out-
s ide  "exper t "  f rom $175.  to
$2,000. to come in and perform
the tests for you;

(2) Spend upwards of $2,000.
for the test equipment required
to make the annualized tests;

(3) Sign up for the CATA test
program at $500. or $600. per
shot;

(4 )  Ignore  the  tes ts  a l -
together and hope that either
the sun quit coming up, or the
FCC goes away (not necessarily46
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How much money should test-
ing cost? Inversely, what kind of
testing are you going to do, and
to  what  degree o f  accuracy
shou ld  your  tes t  resu l ts  be
read?

I  have approached CATV
FCC testing as (1) a way to
achieve better pictures a higher
percentage of the time, and (2) a
lesser evil than being the recip-
ient of a nasty (and possibly ex-
pensive) visit from an FCC field
van. At some point the cost of
the test equipment washes out
w i th  the  be t te r  p ic tu res
ach ieved,  and a t  some o ther
po in t  the  cos t  o f  the  tes t ing
equipment exceeds the cost of
the potential FCC hassle.

Suppose you could do all of
your FCC required tests for say
$300-$400 in test equipment that
you do not now have on hand. Is
that a good number? Now sup-
pose that same equipment could
be put to additional use every
week of every month in your
system, to achieve better pic-
tures. If you stil l charge $5.00
per subscriber per month, how
many new subscr ibers  wou ld

you have to pick up to justify a
new expenditure of say $400.?
The answer is fewer than ten.

That is what this "series" of
articles is all about; test equip-
ment. Test equipment you ean
build, on your own in your own
shop, at your leisure pace so
that your system can maintain
better quality pietures, and so
that you can also have the tools
on hand to make FCC tests on.
your own, to prove compliance
should the need ever arise. This
will be a series of articles de-
scribing five separate but re-
lated pieces of simple test equip-
ment. We budget the eost of the
parts at between $300. and $400.
for all five units. If you are not a
builder but like the concept, we
have excellent reason to believe
there may well end up being
commercial units available that
perform the same functions as
the units to be described, for
possibly $700. for the compl.ete
package.

The first piece of equipment
to be described is a low-cost
video stripper, a box that allows
you to feed a single TV channel

into it, and then strip away or
remove all of the video modula-
tion so that what remains is a
single (CW) carrier. Then, with
a  su i tab le  f requency  counter ,
you can proceed to measure the
frequency of the video carrier
for compliance with the */- 25
kHz tolerance permitted by the
rules. We will, in the series, pro-
vide instructions for construct-
ing  your  own 250 MHz f re -
quency  counter ,  bu t  no t  th is
month.

In the seeond installment of
this series we will construct a
wideband no ise  genera tor
source, which with a suitable
(you already have this) signal
level meter will allow you to
cheek the flatness of the channel
passbands in your system. In
another installment we will de-
scribe construction on a wide
band adjustable signal genera-
tor (CW) which, in conjunction
with the counter, will allow you
to accurately measure and mark
the channel edges. Finally, we
will show how to construct a cal-
ibrated dipole for radiation level
measurements ,  a long w i th  a
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Now you can quickly and accurately isolate cable
faults that might impair your CATV system's
performance. Avantek's CA-100A Cable Fault
Locater will identify those shorts, opens, crimps and
parted center conductors as well as detect unauthorized
orops.

No delicate lab instrument, this TDR is ready to be
a system maintenance workhorse with its rugged
construction, portability and internal batteries that
allow over seven hours operation in the field between
recharges.

The technician will appreciate the ease of operating
the CA-100A. Without requiring time consuming
calculations or conversions, the CA-100A will scan

across 4,000 feet of cable, locating faults to within
+190 accuracyl

But perhaps the best feature of the CA-100A is its low
price of $975. You could pay up to three times more
for one-third the accuracy in other TDR's.

Contact Avantek or one of our representatives for a
demonstration in your system. The CA-100A could
be that "no fault" insurance you have been lookingfor.

CALIFORNIA & HAWAII: B.E. Duval Company,2t31833-0951i SOUTH-
EAST: John Weeks & Associates, 4041963-7870: NORTHEAST: Dougtas
C. Will iamson Associates, 201/337-6330i NORTHWEST: Cabte Market
Specialists, lnc., 206/822-41 13.
All other areas: contact Avantek, 408/249-07OO.
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flat, broadband amplifier to be
used in conjunction with the di-
pole to give signal level readings
which you can measure on your
SLM.

This series will not appeal to
everyone. It is not intended to
do so. There will be segments of
the series which will appeal to
you, and whether you construct
the equipment on your own, or
select a unit or two to construet,
or simply read and learn how
such devices work, you will, we
promise, be better informed for
the few months you spend with
us as we wind our way towards
the March 1977 FCC test dead-
lines.

Stripper

This month's project is a sim-
ple device that will remove the
modulation from the video car-
rier. You can make it as simple
or as complex as you choose;
what we will deal with here is
the basic approach, and a set of
instructions with the schematic
to make the unit fly.

The heart of the unit is the
RCA CA30l2IC; and IC pack-
age that was intended initially
to function to only 10 MHz, but
which function fine up to 220

MHz (and beyond) with a loss of
gain.

To use the stripper, you in-
sert the output of your proces-
sor (with the audio level control
turned way down, or with an ad-
justable trap after the proces-
sor/strip amp to trap the audio
out) into the input of the strip-
p€r, and connect the f ield
strength meter you already
have to the output of the strip-
per. If you are plugging a low
band channel into the stripper,
plug your SLM into the "low

output" of the stripper; if you
have chosen a high band chan-
nel, plug the SLM into the "high

output" of the stripper. Now ad-
just the 3-10 pF or 10-20 pF out-
put tuning eapacitor for maxi-
mum indicated carrier output on
the SLM. Then replace the SLM
at the output with the counter
you have or will have, and mea-
sure your frequency.

You will recall that you do not
need to measure the audio 4.5
MHz sub carrier on your system
unless you are generating with-
in your system the 4.5 MHz sub
carrier. That is, for heterodyne
and strip processing, there is no
FCC mandate that you check or
test the 4.5 MHz sub carrier(s).
However, if you have a modula-

tor that does generate video and
audio carriers for any Class I
( i .e.  of f-air  or broadcast) TV
channel,  you are required to
measure not only the video car-
r ier f requency but the audio
(sub)carrier as well. Look again
at diagram 1. Note that there is
a portion of the parts layout ap-
pearing in a dotted- l ine box.
This portion stays as shown in
diagram 1 as long as you have no
locally generated 4.5 MHz sub
carriers. As soon as you have to
check botD visual and aural car-
riers, you will need to add the
parts in the dotted box with
those shown in diagram 2.

To measure the frequency of
the audio carrier, turn the audio
carrier level control back up (or
alternately remove the external
trap added, for the processor
with no separate audio Ievel con-
trol), and connect the frequency
counter to the 4.5 MHz output
shown in diagram 2. The count-
er wi,II jump about under TV
audio modulation, so Tloit until
there is a totally quiet period on
the audio (by monitoring a TV
receiver) and then read the
counter for the proper 4.499 to
4.501 MHz region which passes
FCC spec.

Parts are called out on dia-

L - - - - - - - : - : -
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THE STRIPPER

DIAGRAM I

SAME AS ABOVE



DO NOT DUPLICATE
(FROM OIAGRAM 1)

grams I and 2; the IC layout for
the CA 3012 appears here as dia-
gram 3. The CA 3012 is available
at most RCA distributors (i.e.
parts supply houses handling
RCA line parts), and there is an
exact replacement in the Syl-
vania ECG l ine (#726) .  This
series will continue in the Octo-
ber CATJ.

KTYSTRO}I SHORTAGE

Users 0f Raytheon KTR-2 microwave and
some Collins microwave of the 1965-1971 or
thereabouts era have a problem. lt seems that
the transmitting klystrons (0KK1237) are sud-
denly in short supply and new deliveries are not
l ikely unti l January 1977.

0riginally the QKK1237 units were to be
cycled every 6 months or so and one could
expecl12-24 months of service from them. They
cost around $850.00 when new. Then the
prices jumped to around $1,000., after 1972 or
thereabouts. Lately, the prices have gone to
$1,600.00 each, lf you can flnd thsm. At the
present time Raytheon and Collins are out of the
0KK1237 and are quoting 'next availability' as
altor January (1977). 0bviously in a time of
short supply (or no supply) people who have a
few hoarded away are not about to admit it. But
there is the chance that a CATJ reader may: (1 )
have an abundant supply, or (2) know of some
firm somplace that still rebuilds the transmitting
kylstrons, 0r (3) know of some obscure source
lor the unit.

CATJ has several system operators filed away
in a "Help Us" file folder who either need a
replacement 0r two today 0r yesterday. Can any-
one help? contact cATJ's Editor In chief Bob
Cooper it you can help.

IiII{OVATIVE CONVEBTER B & D

During the past several years, the fortunes ot
the major equipment suppliers to the U.S. CATV
industry have fallen into tough times. The clos-
ing of the Theta-Com line equipment production
facility announced in late June is but the tip of
an iceberg that  extends in  vary ing degrees
throughout virtually all areas of CATV equipment
oroduclion.

A number of people, some who know ol what
they speak, have lamented of late that the larger
suppliers have cul way back (or even elimina-
ted) new, innovative, research and develop-
ment. And il you are a tar-sighted person it does
not take you long to ligure out that if R and D of

TECHNICAL TOPICS
new generation equipment comes to a standstill,
sooner 0r later (and probably sooneO the ap-
pearance of such new equipment on the market-
place also comes to a halt.

In CATV as in virtually all phases of elec-
tronics, component R and D goes 0n constantly.
New and better lC's, new and better transistors,
new and better thin film lilters (etc.) are being
developed daily. But the adaptatlon of these new
descrete parts into working CATV "appliances"
is the responsibility of the CATV industry's sup-
pliers. Alas, without R and D money, there are
not the talented people available to develop new
circuits and new innovative ways of making
equipment smaller, less costly and less de-
manding 0n the operating vollage/current sup-
olies.

So where are we today in innovation? At this
time, we have probably lost no less than 12-18
months in the past three years. In other words
like it 0r not, during the past 36 months while
comp0nent techn0l0gy and system technology in
olhor areas of electronics has continued to
grow, CATV has al best managed to keep up
with no more than 1/3rd to l/2 of the R and D it
should have been doing parallel to lhe emer-
gence 0l new components and syslems.

Such are the consequences ol cut backs in
CATV plant gear sales, and the inevitable cut
backs in operating capital for R and D. So what
is likely to happen in CATV in the years ahead?

Wilh the exception of areas such as tesl
equipment and some headend or pay cable "ap-
pliances", CATVtechnology is likely to begin to
run counter l0 the trend we have seen during
the first twenty-five "serious" years of CATV
development. Rather than leading in the devel-
0pment 0f broadband communications lechnolo-
gy, we are apt t0 "follow". Whole generalions
of new components, lC's, transistors et al will
be developed and passed over without as much
as a look-see from CATV R and D facilities. This
will hurt us tomorrow, it is already hurting us
today. For withoul constant adaptations ol our
circuits and designs t0 the latest state-of-the-art
technology, we will find equipment that was once
being outmoded every five to seven years now

being outmoded in three t0 five year periods.
Replacement parts, and replacement technology
will be harder to come by, because we will be
generations behind in component useage, rather
lhan current.

Can the emphasis shift back towards innova-
tion? Perhaps, il there is re-newed growth in
CATV plant conslruction and our primary suppli-
ers once again become healthy enough to re-
slafJ their curtailed R and D tacilities.

0r, perhaps there is another answer. System
funding of R and D. The August CATJ contained
a system designed scheme tor producing an
at-video microwave alarm system (see CATJ
August, Page 26). This type of innovation would
at one lime have come from a supplier. Telesis
had an operational problem which demanded a
techn0l0gy answer. Bill Ellis searched tor a
product t0 solve this problem, and finding none
dipped into his own "special proiects budget"
to create the answer.

8ut, there is a lly in that ointment we well.
The people who logically have the grealest need
for new products and new innovations are the
larger system operators, in particular those go-
ing into maior market situations. And if one
studies the annualized financial re0orts of these
syslem operators closely, 0ne fihds that they too
are in a period of very tight money. The systems
who have money available are the medium to
smaller systems, where traditional services
largely do not require new, innovative equip-
ment. Iley, the best candidates for innovative R
and D funding, have the smallesl need for such
R and D. lt is a vicious circle and the dog chases
the tail, bul never quite catches it.

Perhaps there is yet another answer. Any
system or MS0 passing large volumes of cash
through its books (regardless ol whelher there
is a profit at the bottom line) should be receptive
l0 ways t0 cut operating expenses. You may not
be making money, or you may be breaking
even. But iJ someone can show you how the
money you are now spending can be trimmed,
while the iob being done continues at the pres-
ent level 0r even a more efficient level, you
should lislen. An example to point. National
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Cablevision Ltee of Montreal is about to exoand
system capabilities in Monlreal, 0uebec City
and Sherbrooke (Quebec). the expansion en-
tails the addition ol converlers Jor the lirst time
to all three systems. In Canada the typical con-
sumer-subscriber seltoD converter sells to the
subscriber in lhe $95. to $105. range. National
Cablev is ion was concerned about  both the
added cost of the converters and the mainte-
nance of the units. Because there are several
million converters now in use in North America.
National felt that it could probably rely upon the
experience 0t those already in use to proloct its
own annualized "cost ol servicing and main-
taining" their new entry into converters. The
annualized costs lloored Nalional, they were so
high that they worried more about lhe mainte-
nance than the initial capital costs. And they
looked for ways to cut back 0n that projected
mainlenance expense.

In their study they locused upon the most
lrequent cause of converter failure in the hands
0J lhe cable subscriber, and they lound that the
remote control head cord, that links the conver-

ter orooer with the channel selector head was a
prime (number one) point ot unit tailure. They
studied what it costs t0 go out with a service
truck t0 diagnose the pr0blem, pick up the con-
verler and bring it back to the shop and repair it.
Number two in line ol priority tor failure was the
mechanical slide/etc. channel selector switch.

So National Cablevision Llee went to Jerrold-
Canada with a proposal. National would fund the
R and D on a nsw converter, provided their own
input 0n the converter's design parameters
would be the criteria around which the converter
would lall together. The result is a new cordless
converter with all electronic tuning, using a min-
iature calculator lype 0J keyboard on the channel
seleclor end ol the package. The cable customer
will select his channel by pushing a designated
channel selection button, a wireless signal will
transmil t0 the converter proper and the channel
wil l change. Electronically, quielly, with no
moving parts.

National Cablevision Ltee is reoorted to have
spent upwards 0f one mill ion dollars in funding
this R and D. The converters to be manulactured

in Canada by Jerrold-Canada will be available in
the spring ol 1977. They will have a customei
price tag oJ $150. (that is the price a cable
customer will pay for the unit it bought out-
righl), and they will be marketed in Quebec by
National, as an adjunct to lheir own inlernal use
oJ the converter in their own three large sys-
tems.

Will this National/Jerrold converter be availa-
ble in the United States? The bets are that
sooner or later it will find its way across the
border and into the United States. The Cana-
dian's can take real oride in their own innovative
approach to a problem which should have at-
tracted the attention of suppliers here in the
United States. In all lairness to those suppliers,
however, the problem probably has attracted
their attention, but finding a loose "million dol-
lars" to tund it was ouite another matter. lt is
important to note that National Cablevision Ltee
assumed this somewhat unorthodox stance of
being an R and D "funder" because it looked
carefully at the bottom line 0f its projected P and
L's, and set out those items where lhe cost of
business seemed too high. From that simple,
straighl forward "good business judgement"
approach came ultimately the decision t0 fund a
converter .  Perhaps other  systems would do
equal ly  wel l  t0  take a hard look at  thei r  own"bottom lines", and at the cost-items that go
into thei r  operat ing overhead.  Cost  cut t ing
through innovation is hardly new in business,
but it is a fresh approach lor the cable industry.
Thero may bo hope for renswed R and D elforls
yot!

CARS BAND CHATIGES

As reported in the June GATJ (pages 30-34),
the FCC has been considering some "editorial

changes" in the Part 78 rules governing opera-
tion of CARS band (relay) stations for CATV.

In mid-July, the Commission released an an-
nouncement codifying the expected changes, as
follows:

(1) Sectlon 78.69 previously required CARS
band operators t0 l0g the date and time 0f the
beginning and end 0f each period ol transmis-
sion of each CARS band transmitter. This rule
has now been amended so that unattended (i.e.
remote c0ntr0 l )  CARS band stat i0ns are no
longer required to keep "logs" 0f station trans-
mitter ooerations.

(2) Soctlon 78.109 has required that a CARS
band licensee who sought to change out one
brand 0r model 0f type accepted transmitter with
another brand or model must flrst obtain Com-
miss ion approval  for  the change.  Under the
amendment, you may change out your CARS
band transmitter without prior Commission ap-
proval provlded: (A) there is no change in the
power delivered to lhe antenna, (B) there is n0
change in the type ol modulation, and (C) there
is n0 change in the form of emission which re-
sults in the new transmitter occupying more
bandwidth than was initially authorized. A li-
censee may now make such changes without
Commission approval, but, you are still required
to notify the Commission under 78.109 (b) that
such a change will be made (i.e. you notily the
Commission so that they may in turn up-date
their own records, but you do not need to file
any formal applications boloro change-out nor
do you need t0 wait for Commission response,
provided the equipment you change-out t0 is ap-
proved under the requirements of 78.107 (b).

(3) Secllon 78.109 formerly required that
prior to a change in the CARS band transmitter's

S#8"5"''ZLffi

s $i. 1d

o

TAKE TIIE CHANGE
. . .from a barely acoeptable signal to a good
usable signal!

lnstal l  the new SITCO Model SBA-2 VHF
Antenna Pre-amplifier. These pre-amps are
exclusively and specifically designed as an accessory for the
SITCO MA or CA single bay, single channel antennas.

The combination of the SBA-2 pre-amp, i ts companion
PS-24 power supply and the MA or CA antennas
wil l  make an unbeatable low noise, high gain, clear
signal instal lat ion.

10330 N. E. MARX ST. o P. O. BOX 20456
PORTLAND, OREGON 97220
Telcphone 503-253-2000





o

man lo a machine.
Presently the doctor was distracted by a tele-

phone call, and the call turned out to be a long
one, during the course 0l which the young man
was left connected to the machine.

Suddenly lhe doctor remembered the young
man, threw down the telephone and ran to the
young man jerking him loose Jrom the machine.'Can you hear me?' the doctor shouted.''10-4 old-buddy' responded the young man.

G.M. Howard, Esq.
Communications Counsel

Dallas. Texas 75209

G M -
CAIA/CATJ's Bob Cooper is dooply involvod

in the FCC's PURAG group regarding CB TVl,
prosontly sorvss 0n two committoos within lho
PURAG operation. A Coopor'White Paper', be-
ing proparod at Committee Boqu0st, will defino
all ol the known GB-to-lhe-world intorforonco
problems as CB rolal0s to oloctromagnotic spoc-
trum compalibility.

In tho CB area, on July fnh tho FCC adopled
a new rule making oxpanding GB channels lrom

23 t0 40. The 17 now channels bogin neal
27.t35MHz and work upwards to ?.405 MHz.
This means that the second harmonic rogion will
now movs up t0 54.810 MHz (remember chan-
nel 2's visual carrier is centered at 55.25 MHz)
and the third harmonic region will move lrom its
presont 81.705 MHz uppor-flequency-end (for
CB channel 23 times 3) to 82.?15 MHz. With
channel  6 assigned f rom 82-88 MHz,  th is
means that when lhe now channols bocome
elfective (the elfective legal date is January 1,
1 977), there will be new CB TVI prcblems atfect-
ing channels 2, 5 and now 6.

At the same timo, at a late July PURAC
gathoring, Cooper and an E.F. Johnson com-
pany roprosontativo discussod CB TVI problems
with TV channels g and 13. Channel 9 TV is tho
rscipient olZl MHz 7th harmonics and channel
13 gots zappod with GB's 8th harmonic. Under
lhs torms 0l the new FCG GB channel erpan-
sion, a CB'er who causes TVI is going to bo
required to install on his GB transcsiver (i.e.
transmittsr) an external TVI lilter. We'll have a
full report in the 0ctober CATJ.

FCC HAMS Iil CATV

"This is relative to your June 1976 CATJ re-
porl 'Hams in CATV-ll ' . You indicate there "ap-
parently there are no FCC types who are also
amateurs".

Pardon us for bursting the bubble. In the FCC
there are several amateurs engaged in a 'first-

line' of CATV enforcement. Plus, there are sev-
eral dozen amateurs in various other staff 0osi-
tions (including one Bureau Chief and one Chiel
Engineerl ).

Specifically, Cecil Ellington (K4RZo) is the
supervisor of the Eastern FM-W-Cable Enforce-
ment  uni t ,  and he is  act ive on VHF amateur
bands. Tom Toenles (WOTV|) is the supervisor
0f the Central FM-TV-Cable Enforcement Unit
and he is active on numerous bands. I am the
lormer supervisor of the Western FM-TV-Cable
Entorcement unit, and am now Assistant Engi-
neer in Charge of the San Francisco FCC otfice. I
am active on VHF.

In addition, the ma.jority ol the District 0ffice
and Monitoring Station Engineers in Charge are
licensed amateurs of many years standing. Not
10 mention the staff engineers, technicians, and
clerks who are amateur operators. In fact, there
is still a 4O-meter CW 'FCC Net' for present and
retired FCC oersonnel.

As for why they were not listed in the original
article... l guess they were just to modest to
wrile!

Phil ip M. Kane (WOVoM/K2ASP)
San Francisco. Ca. 941 1 1

CIRCULAR IS COMIIIG

Although it has been almost one year ago that
CATJ first looked at the circular or multi-mode
p0larizali0n question tor beyond-the-horizon oft-
air signals, and reported on tests then underway
in Chicago (lllinois) and Modesto (Calilornia), it
is apparent that broadcasters are just now gear
ing up for massive entry into the circular polari-
ized antenna game.

In recent months JAMPRO antennas in Cali-
fornia has been advertising "circular polarized
UHF and high band TV transmitling anays"
n0t ing that  when the FCC approves them,
JAMPRO will have them readyfordelivery. But a
single company does nol a trend make. How-
ever, il is oJ interest that the August issues ol
the var ious broadcast  or iented engineer ing
magazines have burst forth with circular polar-
ized transmitting antenna advertisements from
two large well known antenna manutaclurers;
RGA and Harris. RCA sports a trio ol circular
transmitting anlennas, one each design for low
band V, high band V and UHF.

Harris, in a marketing technique reminiscent
0t the "buy our one-way amplifier now and you
have plug-in capability for two-way later when
you need it" ploy is advertising a CP antenna
that radiates a horizontal wave tront loday but"with minor field modifications you are ready for
circular polarization when approval comes from
the FCC. "

In the meant ime,  we have yet  to  hear  any
further rumblings lrom CATV antenna manuJac-
turers who are proceeding on their own with CP
receiving antennas. Could it be that when CP
transmission comes lhal there will be no off-the-
shelf CATV circular anlennas to take advantaoe
of this new technology?

I Cenler conduclor can puncture serum-vial{ype seals up to
25 times-with no degradation of effective sealing
characteristic.

I Umbrella-type cover design with continuously lormed
weather gasket keeps out moisture, insures circuit reliability.

I Proprietary-r$in coatang adds another level of proven
corrosion protection to chromate-sealed castings.

Specifications include: 5-300 MHz bandwidth; 30 dB tap{o{ap
isolation; 20 dB return loss, input and output;
and maximum 7 amperes continuous current capacity.

P/ease ask You Man From Jerrcld
to explain all the FFT's teatures,
advantages and benefits.
or cati/iirjte: JERROTO ELECTROTUTCS

GENEIAL INSTTUMENT COIPORATION

200 Witmer Road / Horsham, Pa. 19044 | (215) 674-4800
The only totalsysfems CATV manulacturer.
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O F A
UHF ANTENNA
MAN

Lee Thomos
M. H. Thoma"s Antenrla Monufac-
turing Co.
Salcm, Oregon

The installation of UHF an-
tennas, especially in the Trans-
lator band (i.e., channels 70-83)
has been a touchy subject for
years. This is in part because it's
a touchy job!

Nluny theories have been put
forth on the subject and we- all
have uttered an unsavorv re-
mark or two. Some of us-have
even suspected the presence of
gremlins.

lut why not face the subject
witf a little reality? To begin
with, it doesn't take a mathema-
tician or a genius of any kind to
be a good UHF installation man.
You don't even need to be a
good technician (al though i t
helps). You do need a good set of
eyes and an excellent memory.
You don't even need expensive

test equipment! You do need a
fairly reliable inexpensive field
strength meter and a well
aligned properly operating test
set.

Always remember that in this
work a field strength meter is
only a relative signal device. It
won't take you long to learn
what type of reading you need
on Uour meter to register an ac-
ceptable picture at the set. Keep
in mind you are not testing the
receiving antenna for resonance
and reactance, the famous dB
gain,lobe patterns or whatever.

YOU ANE MENELY LOOK-

- TVH was not "stricily,'a cable magazino; in
hcl, when it lirst began its ,,weak (TV) signal
Inousrry covgrage, a very large ponion 0t tho
publication was devoled t0 (of ail things) trans-
lators and thoir thon VHF counterpiri: VHF
boostors. Not all cablo people could slomach
having pan ol TVH devoted t0 cabls and pad
devotsd to lranslalors; one GATV pioneor re-
marked years later ,,1 nouor did subscribo to
TVH s imply becauss i l  a lso conla inod lhatg%*& translatol matorial!"

ThB May 1961 issuo containod a ,,still hu-
morous" slory proparod by a tellow namod Loo
Thomas of Salem, 0regon; who manulactured
UHFlranslatol (band) home recoiving antonnas.
All things considered, tho UHF.montality has
not changed that much in lhe ensuing 1i years.
(The cartoons Jor this slory were drawn by none
other than Stan Searle ot Communicationi pub-
lishing Corp; then "promotion Director" ot
TVH.)

THEWAYWEWERE-II
More Early 60's CATV
Ilistory For Nostalgia

Buffs
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ING FON A GOOD PICTUNE!
A few examples to follow will

give you some insight into the
problems you can make for
yourself by trying to be too
technical or a "Johnny-know-it-
all."

Since the advent of the first
UHF channel in the United
States (channel2T in Portland) I
have visited with many installa-
tion men in many-many differ-
ent areas. Each community
seems to present a different set
of problems. Obviously, if you
are working within one area, the
first thing to do is "get to know
your own back yard." If you re-
member what you observe, and
apply it in future installations,
all of the outside "geniuses" in
the world won't be able to com-
pete with you.

Many problems will confront
you, as well I know. Atmos-
pheric density (a changing "fe-
male" if ever there was one),
foilage types and density, &n-
tenna salting conditions, satur-
ating water condition (rain-rain
go away, come again another
day!), ice and snow, electrolytic
conditions caused by various
chemical conditions in the local
atmosphere and terrain prob-
lems are but a few of the "local

conditions" you will soon grow
to "loae!" As they vary and each
will vary independent of the
others, you will soon find good

jud,gment is the very finest
piece of "equipment" you have.

Let's talk about foilage den-
sity. We know it affects UHF'.
The TASO report told,us so. Not
that we needed to be told. . .any
UHF antenna man could have
saved them the trouble and ex-
pense of finding out for them-
selves! Learn what kind of foil-
age grows in your neighbor-
hood. With your field strength
meter in hand do a little "back
yard probing." And if  a cus-
tomer's dog bites you on your
first visit, you certainly know to
watch more than the trees the
next time you return!

What about salting condi-
tions? You are placing installa-
tions near the Ocean and a con-
tinued fog builds up the saline
compound on your feedline and
antennas. Many commercial an-
tenna manufacturers have de-
vised "de-icers" but no one has a"de-salter" yet! What to da? The
antenna should be as rugged as
possible, and the transmission

line should be double insulated
to protect your pictures. It may
take you two return service
calls, but you will soon learn
that it takes "extra-precautions"

in such areas.
A UHF signal is tested about

30 feet above ground for inten-
sity. All conditions being right,
you may have a good picture.
But did you ever see a commun-
ity with all of their UHF an-
tennas thirty feet aboae
ground,? You learn after a while"the general heights" for signal
in your area. But you also soon
learn there are exceptions...
sometimes more exceptions
than general heights!

Maybe you leave an open end
on a hollow lead and water eol-
lects inside. You may not know
whE it shorts out the line and
you lose the picture, but one
thing is st;le. After a coupla of
free calls Eou wi,ll malce iliffer
ent anangements!

If your lead-in line shorts out
from resting on the damp
ground or roof, and you gingerly
pick it up to find the meter read-
ing suddenly return to normal,
you don't have to know why it
does this. But you certainly
learn soon it can't happen again
and you make different arrange-
ments in future installations.

When you fail to put a drip
loop in the lead before entering
a home and the water ruins "my
ladyship's rug or floor" I hardly
think you will repeat this proce-
dure!

And you soon learn that
switches, clothespins, poor
splices, wrong wallthrus, the"long way around the room to
the set," metal in contact with
the transmission line, taping the
lead-in line to the antenna mast,
antenna or boom, ALL may be
very convenient, BW certainlg
not good for the pinture!

Must you be a genius to learn
these things?

I can hear the catcalls at this
point! OK, so I have seen a cus-
tomer's picture bad on channel
72 and good on channel 77.
Against all of the textbooks' ad-
vice and even my better judg-
ment I changed the 6AF4. Out
came a better picture on channel
T?andnochange on ??!Let's let

"Get lo know your own backyord."

noll-
l{1T5,

Write or call for complete intormation

-ROADEAIID

ullcltlEERll{G,ltlc,
535 E. Indianlown Road
Jupiter, Florida 33458

(30s) 747-5000
Toll troe: (E00) 327-6690

lmprove System Specs.!
Instal l  Broadband's "MOD-KlTS"

and improve your amps the fol low-
ing way:
-N.F.: 3-4 dB lmprovement @ 220

MHz
.XMOD: &10 dB lmprovement (12

ch.).OutputCapabil ity: $5 dB lmprove-
ment  (12 Ch.)'Bandwidth:From 216- 240 MHz min.
(SA-1 thru 5A-6)

Kits Available Now:
QA Series Ameco "P" Series
"T" Line (TML) Delta-Benco

SL Series

Kits Coming Soon:
Cascade Coral/rr'ikoa
C-COR Kaiser/Theta Gom



"Did you ever see o communily with oll its
onlennos 30 feel obove the ground?"

the tube manufacturers worry
about these things, I won't.

I have seen pictures on UHF
only six feet above ground and
100 feet away, the set owners
had to go to 40 feet to get any
signal. But why worry about it?
It only happens once in (you
name it) times.

I have seen a picture at a
point where the signal comes di-
rectly across water all the way
(the textbooks tell us this is an"ideal situation"). Along the
edge of the water I have mea-
sured signal levels that fluctu-
ated from 100 uV to 700 uV at
the very same antenna termi-
nals. 200 feet away and still at
the edge of the water, the signal
was rock solid at 500 uV. They
tell me over water signal trans-
mission is perfect and very sta-
ble. .I agree! And I'm sure not
going to tear my hair out trying
to re-write the textbooks.

In erecting Tlanslator trans-
mitting antennas I have seen a
200 foot wide strip develop
where the line-of-sight signal
Ieuel is considerably down from
the surrounding areas. Using a
two-way communications sys-
tem I tried raising and lowering
the transmitting antenna hoping
to eliminate the dead spot. I
tried three different models of
transmitt ing antennas. And I
tried skewing the polarization of
all of the antennas. Vertical. . .
horizontal. . . even in between!
Nothing worked,.I know it can't

happen, so I walk down the
street talking to myself.

One time I decided to get
away from it all. I started on a
fishing trip, going across one of
the passes to Eastern Oregon.
While crossing the pass I
noticed a ranch house a short
distance from the road on the"far side of the summit" from
channel 27 in Port land. The
ranch house was in a small open-
ing surrounded by tal l  pines
stretching up 75 to 100 feet. Bzt
behold,! On a 15 foot mast lean-
ing against the ranch house I
spied a 24-element channel ?7
colinear! At this time channel 6
was also operating out of Port-
land. No channel6 antennas was
in evidence. After ten minutes
of driving my curiosity got the
better of me and I simply knew
this man couldn't be getting
ehannel 27! I turned the car
around and returned where the
rancher showed me his channel
27 picture. Admittedly it wasn't
much, but the rancher quickly
informed me he couldn't get
ANY channel 6!

Knowing this couldn't be true
I left in haste believing more
than ever in "TV gremlins." To
this day I haven't returned al-
though I pass the ranch house
often. Now I just look the other
way and don't even slow down!

One day while calling on a
good friend in the TV business
he suggested that I go with him
on a replacemenf job. It was an
easy reception area and we
knew we would have an oppor-
tunity to visit. The old weather-
beaten installation displayed a
fairly good picture. And try as
we might we had nothing but
trouble with the new installa-
tion. We fought with the instal-
lation for two hours to finally
discover that the manufacturer
of the hollow tubular line had
forgotten to copper coat six feet
of the steel core transmission
line.

So I must confess that while I
use good sound technical infor-
mation, charts and formulas
upon formulas in following my
work, I have found it necessary
to modify the use of this data to
varying degrees to meet the idi-
ocyncricies of each community
and each installation.

v,
m
!
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RADAR
CABLE

TESTSETS
Vlsually SHOW CONDITION

otTELEPHONE,
POWER and
CATV Cable

These llghtweight, easy-to-op-
erate test sets us€ the TDR
principle to accurately locate
both ordinary and hard-to-find
faults on a varlety of cables.

FEATURES

.  Lightweight, portable.

o Rechargeable balterles
provide up to 5 hours
continuous operation.

. Detecls water in cable, ptus
opens, shorts, spl i ts and
respl i ts.

.  Usable by f ield technicians.

. Rugged construction.

Wtllc ot phone
lor lrcc lnlormatlon

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

Phone: (215) 646-9200

"He couldn'l get ony chonnel 6." 55
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Andrew Corp., 10500 W. 153rd St., orland Park, lL. 60462 (i12, il3, iltg Sateilite Terminals)
Anlxtor-Pruzan, Inc., 1963 First Ave. S., Seatile, WA. 98194 (01)
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 950b1 (il8)
Boldon Corp., Eloctronlc Dlvlslon, Box 1327, Richmond, lN. 42374 (it3)
BLoNDER-ToNGUE LABoRAToRIES,oneJake Brown Rd.,otd Bridge, N.J.08857 (trt1, M2, i t4, M5, M6, iu)
BRoADBAND ENGINEERING, lNC., 535 E. lndiantown Td., Jupiter, FL. 33459 (09, r0ptac0m6nt prrts)
CALIF0RNIA MlcRowAVE, lNc., 455 west Maude Ave., sunnyvate, cA. 94086 (iltg satoillto Toimtnits)
CATEL, 1400-D Stierlin Road, Mt. View, CA. 94043 (itf, M9)
CCS HATFIELD/CATV DlV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (iltg)
C-C0R EIECTR0NIGS, Inc., 60 Decibet Rd., Srato Coilege, pA. 16901 (Ml, M4, ilt5, S1, S2, SS)
c0MMUNlcATloN E0ulw Assoc|ATES, 8200 Normandato Blvd., suito 323, Bloomington, MN. 55435 (sg)
C0MM/SC0PE COMPANY, P.0. Box 2406, Hickory, N.C. 2S601 (it3)
ComSonics, Inc., P.0. Box 1106, Hanisonburg, VA.22801 (M8, M9, SS, S9)
CoRAL, lNC., 400 Ninth Street, Hoboken, N.J. 07030 (itl, M1, it5, M6, it7, 0g)
DAVCo, l]{C., P.0. Box 861, Batesvitte, AR. 72501 (Dt, S1, S2, SS)
DELTA BENCo CASCADE lNC.,40 Comet Ave., Buftato, NY. 14216 (it4, it7, it8,03, SS)
EAGLE ooM-TRoNlcs, lNc., 8016 chatham Dr., Mantius, N.y. 13104 (M9 pay w Doilvoi rystoms & products)
FARIN0N ELECTRIC, 1691 Bayport, San Cartos, CA. 94020 (M9, S9)
GILBERT ENGINEERING C0., P.0. Box 14149, Phoentx, AZ. S5069 (MZ)
H0ME BoX oFF|CE, lNC., 7839 Churchiil Way-Suire 133, Box 63, Da|tas, TX 75251 (S4)
ITT SPACE C0MMUNICATIoNS, lNC., 69 Spring Sr., Ramsey, N.J. 07446 (M9)
Jorry Conn & Assoclatos, 550 Clevetand Ave., Chambersburg, pA. 17201 (Dg, 05, 06, D7)
JERRoLD Eloctronlca corp., 200 witner Road, Horsham, PA. 19044 (itl, ilz, il14, M5, I[6, M7, Dg, Ds, sl, sz, s3, s8)
LARSoN ELECTRoNICS, 311 S. Locust St., Denton, TX. 76201 (itg Standby p0w0r)
LRC Electronics, Inc., 901 South Avo., Horseheads, N.Y. 14845 (M7)
Magnavox CATV Division, 133 West Seneca St., Manlius, N.y. 13104 (ill)
Mlcrowavo Flltor Co., 6743 Kinne St., Box 103, E. Syracuse, N.y. 1gob7 (l[5, bandpsis llttsrs)
MID STATE Communlcallons, Inc. P.0. Box 203, Beech crove, tN. 46107 (itg)
MSI TELEVISIoN, 4788 South State St., Satt Lake Ciry, UT 84107 (M9 Dtgltat Vtd00 Equtp.)
oAK INDUSTRIES lNC./CATV DlV., Crysrat Lake, t1.60014 (M1, M9 Contortors, S3)
Pro-Com Electr0nics, P.0. Box427, Poughkeepsie, N.Y.12601 (M5)
PRoDELIN, lNC., 1350 Duane Avenue, Santa Ctara, CA. 95050 (M2, itg, M7, S2)
0-BlT Corporation, P.0. Box 2208, Metbourne, FL. 32901 (M4)
RICHEY DEVEL0PMENT CORP., 1436 S.W. 44th, Oktahoma Ciry, 0k. 73119 ( i t1, M4, i tS, S8)
RilS CATV Dlvlslon, 50 Antin Place, Bronx, N.Y. 10462 (Mb, it7)
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (MO)
Scientific Atlanta Inc.,3845 Pleasantdale Rd., Ailanta, GA.30340 (trll, MZ, ilt4, t[8, S1, 32, Sg, SS)
SITCo Antennas, P.0. Box 20456, Portland, 0R. 97220 (02, Dg, Dt, 05, 06, 07, OS, mZ, ml, ;tS, liO, lrts;
Systems Wlre and Cable, Inc., P.0. Box 21007, Phoenix, M. 85036 (M3)
TEXSCAN Corp.,2446 N. Shadeland Ave., Indianapotis, tN. 46219 (M8, bandpass flltors)
Thsta-Com, P.0. Box 9728, Phoenix, AZ. 85068 (M1, ilt4, t[8, ilt7, it8, S1, S2, SS, SA, n]il1 M|CR()WAVE)
TIMES WIRE & CABLE C0., 358 Hall Avenue, Wailingford, CT. 06492 (itg)
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0. 80204 (S6)
Tocom, lnc., P.0. 80x47066, Dattas, TX.75247 $1, M4, M5, Conyort0rs)
T0MC0 C0MMUNICATI0NS, lNC., 1132 Independence Ave., Mr. View, CA. 94043 ( i t4, Mi, i t9)
Tonor Cablo Equlpmont, lnc.,418 Caredean Drive, Horsham, pA. 19044 (D2, 03,04, D5,06, D7)
Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (l[9, autom8tod laddor 0qulpm0nt)
VITEK ELECTRoNICS, lNC., 200 Wood Ave., Middtesex. N.J.
WAVErEK Indlana,66 N. First Ave., Beech Grove, |N.46107 ( i l8)
WEATHERSCAN, Loop 132 - Throckmorton Hwy., 0lney, TX.76374 (09, Sony Equlp. Dlst., Mg Woathor Channst Dlsplays)
Western Communication Service, Box 347, San Angelo, TX. 76901 (i12, Towors)

l{oTE: Assoclatos listod In bold laco aro Charlor Jtlembors

0lllrlbutors: Manulaclurors: Ssnlco Fhmr:

o

01-Full CATV equipmonl line
D2-CATV antennas
D3-CAW cable
D4-CAW ampliliers
D5-CATV passives
D6-CAW hardware
D7-CATV connectors
08-CAW test equipment

M1-Full CAW equipment line
M2-CAW antennas
M3-CATV cable
M4-CAW ampliliers
Ms-CAW Dassives
M6-CATV hardware
M7-CAW connectors
M8-CATV test equipment

51-CAW contracting
S2-CATV construction
53-CAW linancing
S4-CAW sottware
Ss-CATV billing services
56-CAW publishing
S7-CAW drop instailation
S8-CATV engineering

56
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WHEN IT COMES
TO THE RIGHT
COMBINATION OF
CATV PRODUCTS
FROM HEADEND TO
HOUSE DROP, COME
TO TONER CABLE
EQUIPMENT, INC.,
STOCKING DISTRIB-
UTOR FOR OVER 35
OUALITY CATV
MANUFACTURERS.

ARROW - Staple Guns and Suppl ies.
BISHOP - Tape and Waterproofing Compounds
BLONDER-TONGUE - Headends, Modulators, Pay TV

Descramblers
CABLEMATIC - Util i ty Tool Cable Preparation Tools
CERRO - Trunk, Distribution and Drop Cables
DIAMOND - Construction and Subscrlber Hardware
FISHER M-scope - Underground Cable Locators

"Wherc Experienced People and
Prcven Prcducts IN STOCK Make the Difference!"

coble equipmenl, inc.
Stocking Distributor for Over 35 Manufacturers of Quality CATV Products

8. GILBERT - Coaxial Connectors and Fitt ings
9.  I INDSAY -  Antennas,  Ampl i f iers and Passives

10. MICROWAVE FILTER - Filters and Pay TV Traps
11.  PREFORMED -  Drop Cable Gr ips and Dead Ends
12. SADELCO - Field Strength Meters and Test Equip.
13. TOPAZ - 12V to 11OAC lnverters
14. WAVETEK - Sweeps, Scopes and Test Equip.
15. WERNER - Fiberglass Ladders

I

1 .
2 .
3.

4.
5.
6.
7 .

418 CAREDEAN DRIVE O HORSHAM, PA 19044 215-675-2053



Here it is, polyethylene lovers.'Lumifoam III...Times' third generation of
low- loss polyethylene cables.

Times' engineering has combined
the best CATV electricals available with
a new polyethylene dielectric that's more
advanced than anything you've seen or
handled before. Compare a sarnple of'Lumifoam III with anybody else's lowest
loss polyethylene cable. Squeeze the
dielectric. You'llsee how much more
body'LumifoamIII has for the loss
characteristics it meets. That makes

it easierto handle...and easierto put
in the air.

'Lumifoam llfs adhesion and
compression are so controlled that
moisture migration just can't happen.
And when you prepare it for connec-
tors, it strips as easily as Times'original
foamed polyethylene cables.

Feel the difference for yourself. Ask
for a sample of 'Lumifoam IlItoday. Just
contact Bud Desmond, Times Wir-e &
Cable, Wallingford, CT (203) 265-2961.
Or call your nearest Man From Times.

'LUffi NU
THC TOWCR tOsS POTYETHYTGNC

WITHTHC
DIFFCRElICC
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