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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 sample of
'Lumifoam III with anybody else's lowest
loss polyethylene cable. Squeeze the
dielectric. You'll see how much more
body 'Lumifoam III has for the loss
characteristics it meets. That makes

it easier to handle...and easier to put
in the air.

'Lu mifoam III's 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 'LumifoamIIItoday. Just
contact Bud Desmond, Times Wire &
Cable, Wallingford, CT (203) 265-2361.
Or call your nearest Man From Times.
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32-25 log 0 AVAILABLE  NOW .  .  PROVE i I  I T  SERVICE
4 .5  METRE EARTH STAT ION ANTENNA

O Measured patterns meet CCIR/FCC 132 - 25 log 0 )
requ rrements

Receive only and 416 GHz receive/transmit  versions
ava i lab le

New patented high eff ic iency feed
Universal mount
Ouick -  easy * manual erect ion -  no crane required

Ful l  detai ls on this and other sizes in Bul let in 1093

o

O
o
o

Z...'"$"
gcq^"asP$

P):."#-i""
*"llo'"T$"/,-:$"1":S1

5,$:$WG;$tffi
\sx:::-Kis"W

F*
ANDREW CORPORATION, 10500 W. 153rd St . .  Or land Park,  lL,  U.S.A.  60462 Telephone: (3121 349-3300

ANDREW ANTENNA COMPANY LTD. ,606  Beech  S t . ,  Wh i t by ,  On ta r i o ,  Canada  L lN  5S2  Te t :  ( 416 )  668 -3348
ANDREW ANTENNAS, Lochgel ly ,  F i fe,  Great  Br i ta in Ky5 9HG Telephone: (0592) 790561

ANDREW ANTENNAS, 171 Henty St . ,  Reservoir ,  Victor ia,  Austra l ia 3073 Telephone: (03) 46O-1544
ANDREw ANTENAS LIMITADA, Caixa Postal  600,  18100 Sorocaba, S3o Paulo,  Brasi l  Tel :  Sorocaba 2€900
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DOES YOUR PRESENT TAP OFFER
TAPERED COUNTERBORES?

RMScArv DrrltstoN

1 .

The RMS UNITAP does and its of major importance! Here's why...

Tapered counter bores permit sealing gasket of entry
connectors to set inside all four UNITAP entry ports.

Because the gasket is not exposed to ultra-violet rays of
sun or climatic elements, it cannot dry rot and cause
moisture seepage.

The metal shoulder of the entry connectors make 100%
metal to metal contact with face of entry port for
100% RFI in tegr i ty .

4. Complies completely with FCC radiation standards.

frernerrtiat de./tewt.

,/eate lh,an foaznctet.

RMS ELECTRONICS,  INC. ,50  ANTIN PL. ,  BRONX,  N.Y. ,10462/CALL COLLECT (212)892- lOOOITELEX#224652.24  HOUR SERVICE/CABLE ADDRESS"RAMONICS" .
CANADIAN REPRESENTATIVES;  DESKIN SALES CORP.  /  MEXICAN REPRESENTATIVES:  TV CABLE DE PROVINCIA S.  A . ,  MEXICO CITY,  MEXICO.
WORLDwfDE EXPORTS.  INCLUOING PUERTO RICO-ROBURN AGENCIES lNC.  /  CABLE ADDRESS:  "ROBURNAGE" /  NEw YORK rErEX#23574 "ROBR-UR"

6 )  n r v s  E t e c t r o n i c s ,  I n c .  1 9 7 6\_-/
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CATA- roRin[
KYLE D.  MOORE,  Pres ident  o f  CA ' f  A ,

Small  Earth Terminals and Poli t ics

As rep0rted last m0nth in CATJ (see CATA-torial and Julv CATA NEWS-
LETTER), the Community Anlenna Tetevision Associat ion has l i led with the
Federal Communications Commission (on June 24) a "Peti t ion For Rule-
making 0r For Declaratory Ruling", requesting the Commission revisit  the
matter of l imit ing domestic satel l i te receiving terminals to antenna sizes of 9
meters or greater.

The case tor smaller terminals has been made by CATJ numerous t imes
dur ing  the  pas t  s ix  months .  beg inn ing  w i th  our  February  1976 issue.  There
is n0thing to be gained by recit ing lhese contenl ions here again.

When it  f i rst became known thal CATA would "push" for an off icial
relaxation 0t earth lerminal antenna size, there were mixed reactions and
reviews. After CATA testi f  ied before the House Communications Subcommit.
tee on lVay 20lh (during which CATA explained how the oresent g meter
l imitat ion works againsl the development of CATV terminals at smaller or
remote systems), Subcommittee head Lionel Van Deerl in directed his staff
to make olf icial inquiry at the FCC as to the "rat ionale" ior this g meter
standard. FCC Chairman Wiley subsequently advised the Subcommittee
thal the 9 meter standard "was intended lo achieve an equitable com-
promise between dish cost and minimizing required salel l i te orbital spac-
i n g s .  "

Chairman Wiley also added "A 'strong showing' that the public interest
w0n't be harmed might convince the Commission i t  should make an'occas iona l  exce0t ion ' to  the  9  meter  s tandard . "

S0 the batt le l ines are drawn; CATA says that as long as lhe Commission
slands l0ugh 0n i ts I  meter standard, smaller CATV served communil ies
wil l  not have the free market determination of adding HB0, optical,  etc.
pr0gramming lo their systems, at least not via lheir-own syslem owned and
0perated receive-0nly terminals.

The scene shif ts to a small  CATV system in Florjda which operales
wathout i ts own headend. The smaller system buys trunk signal from a
larger nearby system. The larger nearby system has recenily added pay-
cable programming, and lhe scenario to date has gone l ike this:

Small  system "l  am trapping out the pay cable channel where I take my
trunk feed; I  am not ready to of ler my 400 subscribers pay cable yet."
Large system: " l l  you trap out the pay cable channel, we wil l  cut you off
f rom a l l  t runk  s igna l . "
Small  system: "But I  am not equipped or prepared to offer pay cable,
and I can't  afford to pay for i t  when I am not using i t ' ,
Large syslem: "We wil l  come into your area and we wil l  market your
subscribers for pay cable, only. They wil l  connect to your system and
pay us for their pay cable service. You won't even know we are
t h e r e . . . . "
Now the scene travels to Cali fornia where an independent type system

wilh ar0und 2,000 subscribers is intensely interesled in pay cable, and
wants HB0 programming. But the $100,000. price tag on the terminal is
stopping them. However, al l  around this 2,000 subscriber system in this
densely sett led area larger systems offer one lorm of pay cable or another,
and subscribers who know people who have i t  on these othor systems are
raising bloody hel l  with the 2,000 subscriber system operator." l  am caught belween a rock and a hard place" the ooerator laments. , ,1
would instal l  HB0 programming in a minute i f  I  could inslal l  a 4.5 meter
te rmina l  fo r  say  $25,000. ,  bu t  I  can ' t  because the  FCC won ' t  le t  me. "

Both the Florida operator and the Cali fornia operator are in a spot.
Neilher can ofter pay cable without giving up something important. In
Florida, lhe operator would lose his independent status, and probably
eventual ly f ind he was forced t0 sel l  out to the larger system he buys trunk
signal lrom, al a price below the fair market value, simplv because the
larger operator was already in his town and dealing with his iustomers with
pay programming. The Cali lornia operator is large enough to just i fy a 4.5
meler terminal, but not a g or 1 0 meler terminal. His subscribers want oav
programming, and he wants to give i t  to them!

Switch now to Alabama. A new system, about to begin construcl ion and
l0 pass 10,000 homes in a number ol small  but contiguous (or nearly so)
communit ies, was prepared t0 f i le i t 's own 10 meter terminal aool icat ion in
May. They had the Compucon study completed, and the FCC apotication in
the f inal pol ishing slages with the Washington attorney. Then the operator
saw the CATJ reporl on small  terminals, and decided that $25,000 was alot
more in l ine with the budget than the $92,000 quoted by a supplier for a
larger lerminal. This operator conlacled a 4.5 ( l \  meter antenna su00lier
f0r help in revising his in-process application, around a smaller terminal
antenna. The antenna supplier lurned the operator over to the Stanford
Research Inst i tute (SRl) which is as this is writ ten completing an exhaus-
t ive computer program study of al l  possible inlerference potentials for the
4.5 (7) meter anlenna al that Alabama location, The prel iminary computer
study indicates the 4,5 (7) meter antenna wil l  sat is{y every FCC technical
consideral ion. Armed with the SRI study, this system operator plans to f i le
with-haste at the FCC {or whal Chairman Wiley cal ls an "occasional

exceplion " .
Now switch with us to Columbia, that South American country named

after Christopher Columbus. l l  seems the geo-stat ionary equatorial orbit
space where SATCOI\4 and WESTAR and so on d0 or wi l l  "park", passes
over Columbia. And Columbia is now appearing before the United Nations to
ask Jor support ol their claim that this space-in-space some 22,300 miles
up is subject to their earthly control.  What Columbia wil l  do, through the
Internal ional courls of law should the U.N. agree with lheir contenl ion, is
an interesting question lo be answered. At the least, they wil l  probably ask

a
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Jor some form of annual "rental" lrom the owners of the satel l i tes Jor the"space"  lhey  are  us ing .
Move ahead with us now to 1979; a year when most people expect

something cal led SBS (Satel l i te Business Systems) to be operational. SBS
is a partnership 0f lBl\4, C0MSAT and Aelna Life and Casualty Company. l t
wi l l  provide poinl-t0-point communications, from one terrestial location t0
an0ther  te r res t ia l  loca t ion ,  v ia  a  ye t - to -be- launched 12-14 GHz , ,b i rd " .
SBS has a projected need by 19BO (or len years from now) ol 7,900
ind iv idua l ,  independent ,  ear th  te rmina ls .  Wi th  g ian ts  such as  lBM,
C0MSAT and Aetna behind this project, one has l i t t le doubt that such
projecti0ns are at least the product of careful sludy.

What does al l  of this have to do with CATV's presently operating 50-plus
10 and 11 meter antennas, and, the CATA prooosal for smaller earth
terminals? Just this. Scienti f ic-Atlanta's Sidney Topol, commenling on the
SBS program, recently was quoted as noting ". .  a system sueh as SBS
wil l  open the market tot 12-14 GHz earth stat ions with anlennas in the 3-5
meter range. "

With lBM, C0MSAT and Aetna (t i fe et at) behind the SBS program, and
an acl ive date ol 1979 lorecast for l i rst operations, shouldn't  there be lots
of muscle behind the CATA proposal for smaller terminals? One would think
s0. .yet lhere is a ground movement ol resislance that almost defies
descript ion at this point. For one thing, where a 9 meter anlenna is the"standard" for 4/6 GHz band(s) now in use for HB0 program relay, the
(3-) 5 meter antenna terminals would be the equivalent standard for the
12-14 GHz band. So the SBS program doesn't  real ly need to visi t  the FCC
0n antenna terminal size, as we do at this t ime.

The cable TV industry, lor the moment, is almost alone in the need for
smaller terminals. There isn't  much help out there, and even within the
induslry there are those who would preler to see that lerminal sizes be kept
large en0ugh that smaller " independent" systems are precluded from
gaining their own terminal- independence.

The satel l i te terminal issue should be a purely technical issue, l l  is not. l t
is a complicated, constantly f luid "can of worms" with new players being
added almost dai ly. l t  would be to the credi l  ol  the FCC that lhey make a
real effort to el iminate the real ly minor CATV size cri teria lor receive-onlv
terminals lrom the rest of the can of worms. l t  wi l l  take a dedicated and
sincere Commission to wrestle with this problem, and to come to a determi-
nation at an early date. We would l ike lo bel ieve that ins0ite ol the
problems, the FCC is capable of such action.

" And I claim tbis land, and tbe sky and tbe
Geo-Stationary Equatorial Orbit belt in the
name of the Queen. . . 

"

Vitelds
PnYTV
$
uTratr+

Our unique cable trap*
looks and feels like
ordinary drop cable. . r
but that is the only
similarity!

-

The VITEK SUPER TRAP otfers you:

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

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

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

A better job of eliminating R-rated audio complaints

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

VITEK 
ErEcrRoNrcs,
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A few years back, we rntroduced
the first Wavetek sweep/signal gen-
e r a l n r  r - l c c i n n e r l  c n a n i { i n e l l r r  f n n  l h o

CATV industry. That was the Model
IBOlA-a i- to SOO-MHz instrument
with an optional range of 450 to
950 MHz, 7S-ohm calibrated output,
burlt-ln RF detector, and crystal-
controlled brrdy-marker system lt
also has a simo-sween function to
test nncraiinrl srrslem5 with minimum
subscrlber interference.

Since then, we've brought out a
few other CATV instruments. Like
the Model  1850/1860-an economr-
cal transmitter/receiver combination
for contrnuous monitoring of CATV
system performance. lt features car-
r ie r  l c r ro l  reer l inac  r - l rnn  neh lo  rnm-

n e n c a t i n n  a n d  l '  ' n c r ]  R F -  i . i n n o "

circuit Frequency range is 5 to
350 MHz.

A l l  " , n r o o - o " "  n { { o "  t h o  r r n i n r r a

Wavciek 
" t i l t "  

n i l^ t  car11g1 nglgLl
f i l ter, and five lF markers for pro-
a a c e n r  a l i n n m a n f

The lO53/ 1063 Comparison
Tcst  Set  n rnr r ideq t i l t  nnmncncr t inn

n n  h n t h  t h c  l n s s  a n r i  n a i n  n n r l q  a n d

is adjustable to correlate 
"out" 

con-
nector and cable differences The
q c l  c n m n l p t c  r a r i t h  c r r r o o n  a n r ]  l o " ^ o

screen scope, is less than $2,000
F'nr  "hco"  a .nnnm\r  r rc  no" {n .m-

ance, there's never been anything
l ike our  Model  1051-a l -  to  4OO-MHz
sweeper with calibrated output,

Our Model I901B X-Y Disclav
Oscilloscope has an easy-to-read
l2-inch CRT and comes in both
single and dual-trace versions lt's
ldeal for resolution of amplifier
response cable return loss, or
general sweep testing

Finally, we have a whole series
of minrature, turret-type attenuators
that operate over wide frequency
ranges.

Now that we've gotten that out of
our system, why not get some of our
equipment lnto yours. Just write
WAVETEK, PO. Box I9O, Beech
Grove , lN ,46107  Phone
(317)783-3221 TWX B10-341 3266.

built: in detector, and Type F con- \ ^ f ^
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Jor lhe lew lreolrle onearlh
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 . . .

o

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 f requency operat ion

For complete information, write:

r Gomplete adiustment ranges
o Manual and motorized controls
r Two axis articulated mounting system
o Gomplete size availability from

1.8 to 4.57 meters

9707 South  76 th  Ave.  135O Duane Ave.
Br idoev i€ i l .  l l l .  60455 Santa  C lara ,  Ca l i f  .  95050
(312is98-29oo l4oa) 244-4720
lelex:728440 Telex: 346453

ANTENNA AND TRANSMISSION LINE SYSTEM DESIGNERS/MANUFACTURERS/INSTALLERS



prof ito ble con nections
you'll evgrmoke...
DUOBONU
dropcoble
Belden's unique Duobond shields your profif by ottocking
profif-robbing connection problems ond lrouble-shooting
heodoches.lts oluminum foil shield is bonded direcflyto-
lhe core-nof the jockel. Doesn'f push bock when "F"
connectors ore insfolled.You get more signol protection
over the whole life of your instollotion.

Belden's o greot connection for service, too. Such os our
CAW speciol service group. lf you need onswers to instol-
lotion ond opplicotion problems, just coll 347-966-668,1,

Or SEEDIM o revolutionory mefhod of evoluoting shield
effecfiveness. Helps you select fhe best coble foi tne job.

Hondy selection guide. Coble onswers to o wide voriety
of CATV system needs.

Quick delivery We've commitled produclion to drop
coble exclusively in the CATV morketploce. So when you
need it, we hove il. Contoct Belden for the best conneclion
in the business.We'll come lhrough with woys lo sove you
time ond money oll fhe woy down the line.
Belden Corporotion, Electronic Division, PO. Box,l32Z
Richmond, lN 47 37 4, 347 -966-66f.1.

Nome-Title

Compony

City/Slote/Zip

Copyright O ,1976 b^/ Belden Corfsoilon



THIN MARGIN III
Of Pre-Amplifiers, Bandpass

Filters, Pads and Traps

Localized Interference

The May 1976 and June 1976 issues of CATJ
contained parts one and two of this series; dealing
respectively with the "Margin of CATV Differ-
ence," and, "Finding Signals." The next two por-
tions deal with localized interference problems and
various methods of curing same.

Interference will be broadly interpreted in this
segment as any non-desired signal, man-made or
unkno* in origin, which creates any form of d9U-
rad.ation on the desired signal. Interference, for
our purposes here, can be noise (i.e. black and
whitb 'dancing dots'), or it can be adjacent channel
signals (herringbone pattem, audio bars' cross
mod, etc.), or it may be co-channel signal sources
(the all too familiar horizontal lines from a same
channel station). Or, it can be a high ambient man-
made noise level from a noise source such as a
busy highway, a defective motor, a welding shop,
and-so on. Whateuer the cau'se, we must make a
visible improvement in the pictures we deliver on
our systems; a visible improvement over the pic-
ture the customer sees from his own antenna, or,
our service will not be viable.

Sometimes the improvement can be so dramatic
that a viewer will be oversold. A true case to
point. While constructing a new system in 1965 in
the hills of northern California, the operator was
offering a free ten-day-cable-trial. The viewers in
this town had been treated to not more than one
viewable channel (typically 50-100 microvolts on a
big outdoor antenna) and a couple- more that were
nol only weak but loaded with ghosts. The cable
acceptance rate of those who took advantage.of
the iree ten-day-trial was 950/o. So when a trial
offer brough a negative response, the operator
found time to visit with such people simply be-
cause they stood out from the crowd.

The would-be subscriber complained "the pic-
ture comes and goes."

The operator thought "we have an intermittent
connecti,on someplace," and he went by around
Huntley-Brinkley time, just as the man got home
from work.

"Come'in, haue a beer and sit dPwn," the trial
subscriber offered. "Sit here a feu m'tnutes and
uou'Il see uthat I nl'eo'n."

So the cable operator plopped himself down,
took a beer and watched the NBC news offering.

Presently the man of the house popped up,
"There, did you see i t . . . i t  co.me and went!"

The cable operator not wishing to offend his

host mumbled something under his breath and
said, "-I'm afraid I missed it. Let me moue 'i,n

closer," as he repositioned himself directly in front
of the receiver screen, a few feet away, and sitting
on the floor sipped on his beer.

"There. . .it did it again!" exclaimed the host.
'Boy have I got a nut here - that is the fastest

intermittent I've ever heard about,' thought the
cable operator to himself. "I'm afraid I missed it
agutn," responded the cable man. And he re-
positioned himself barely inches from the 21 inch
icreen and putting the beer aside stared intently
on the tube. Minutes passed and the news broke
for a commercial.

"There - can't Aou see itl" shouted the by now
irritated viewer.

The cable man froze in his mind everything he
had seen in the last ten seconds and then turned
off the receiver, turning as he did to face his de-
tractor.

"I'm afra'id, that uhat Aou are seeing is escaping
me,"he stated tactfully. "Can gou descrtbe i't for
m e ? "

The host, visibly flustered, took a large gulp of
beer and blurted out, "Look, the picture is stabl'e
and cl.ear one second, and the next second the
tthol,e picture fi,lls up with the head of the gug
talking. Then it goes alDaq, back to the u,thol'e
bodE. Like I said, it comes and it goes!"

The cable operator suddenly saw the light.
Fighting back a laughter that he knew would re-
sult in his being kicked from the house without
ceremony he patiently explained to the host that
sometimes in television production the director of
the program uses several cameras; that the direc-
tor often switches from a'long' or 'distant shot' to
a'close-up' of the person speaking or part of the
scene.

"Th'ts has the appearance of the scene coming
and going, I grant you that," he explained cau-
tiously, "but that is part of tel.euision production."

Satisfied, the man kept the cable. "I'ue had a
telnuision set for ten gears andin that ti,me I guess
I neuer got a good enough picture before to euen
knout that they had such things."

The moral? "Interference" canbe angthing the
viewer finds objectionable. Sometimes the viewer
will tolerate degradation uthen he understands it,
or is accustomed to seeing it, and neuer complain.
Other times, the picture may be perfect but the
viewer stil l complains; because he is not accus-
tomed to the clarity, and he has a difficult time
identifying with an essentially blemish free pic-
ture.

Some people go out of their way to find fault,
hoping probably to beat you down on the cable
price or simply not wanting to admit they are
impressed or (heaven forbid) plcosed with the ser-
vice. A case to point.

In the mid 60's when color was still fairly new,
many of the color cameras in use by local stations
for local news and studio programs required high
(very high) ambient light levels. Without the high
ambient light levels in the studio the pictures had
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a distinctive grainy look, not unlike noise (actually
it was a for"m of noise, created in the video ampli
fier stage of the eamera). But it took a mighty
critical eye to see it.

"I'm not satisfied with the cablp. When KCRA
switches fromnetwork programm'i,ng to Chonnel 3
Reports the pi,ctures gets all lousg," complained
the customer.

*OK, I'll come bg this euening and we'll utatch
Chonnel S Reports together," said the cable man.

At the appointed time the cable man appeared
at the complainer's doorstep. "Conte'in, he's sitting
in there utaiti,ng for the neus, " the wife announced
as she opened the door. "But before Aou go'tn, gou
should. knout that he really is uery pleased with the
12 channels of teleuisinn; this is just his wag of
bei,ng important."

The warning given, the cable man rounded the
corner and strode into the living room. There,
sitting not 6 inches from the 21 inch eolor tube sat
an elderly gentleman in his 70's. His nose was
literally pressed to the sereen."Does he ahtays look at teleuisi,on th'is utay?"
the cable man quietly asked of the woman of the
house.

"Ahaays. . .at lpast s'ince ute got the cabl,e.. Be-
fore that he got as far awaA as he couLd,, somettmes
he euenmoued his chair back out in the halhtay."

The news began and the elderly viewer mo-
tioned for the eable man to join him on the floor. "1
just uant gou to see hout 'busy' the picture looks
when theg conl,e on from their news stud;i,o, " the
subscriber remarked.

"Don't gou get eye strain this cl,ose?" asked the
cable operator.

*This is how I enjog mg ?V, " snapped the sub-
scriber, "and don't Aou start tell:ing me to sit back
in the chair: she does it all the time ond I'll sit
onyplnce I plzose!"

The cable man took a deep breath, knowing full
well that at a distance of 6 inches even a nearly
blind person was going to see euerA dot in the
picture, even when there was not p noisy color
camera working in a studio not adequately lighted."There it is, just a wholp Int of busgness, " pro-
claimed the subscriber.

"Yup, that's a busy pi,cture all right, " agreed the
cable operator.

"Well, what are you going to do about if ?" asked
the subscriber."Does the busyness bother gou when theg haue
a filrned report?" asked the operator.

" No, end that is why I think gou fellnws con fin it
up there at gour antenna head, or whateuer it is
you call ff, " snapped back the viewer.

The operator pondered for a minute, started to
explain that with his strip amplifier processors
there was nothing he was doing to the signal that
could possibly cause such a picture quality varia-
tion, and then thought better of that. Suddenly it
hit him.

"Hante gou read the current issue of Consumer
Reports?" he asked."No, don't get that thing. What does it saE about

this probl.em?"
"Nothing directly. But it has a couple of pages

war"ruing people that uthen they get too clnse to a
col,or TV picture tube theE may be subjecting
themselues to dangerous omounts of X-rags. I
think the safe aieuing d;istance" (and he pondered
for a secondl "'i,s around 15 feet. Angthing cl,oser,
and gou may deuelnp a medical problem."

The wife took the clue. "Hennan, 
Aou get back

here i,n this easy chatr immedintelg!" she snapped.
Herman scowled and with joints creaking rose and
moved to the chair."Won't enjog the blnmed thing as much any-
more," he muttered.

"Can you see the busyness Aou complnined
about nout?" asked the cable operator."You knout darn well I can't," came the reply.

On the way out the door the wife took the cable
operator aside. "I'usant to thonk gou for helping
me with Herman. He tpas bound ond determined
that either Aou uere going to fin that picture or he
utas going to haue you take the cabl.e out. He reallg
enjogs those moui,es on Chonnel 19 at night, ond I
know that he'dbe sorrg uthen he had to go back to
three channels on the antenna. But I could,n't get
hi,m to sit doun where he belnngs. And as bng as
he sat that cl.ose, I just kneu he couldn't enjoy the
recepti,on. Thank gou."

AIas, sometimes the best cable repair tool is a
cable operator who is fast on his feet.

So much for interference that viewers create in
their own minds. Now to the real stuff, which even
a fast-on-his-feet operator would have trouble ex-
plaining away!
The Adjacent Channel

Of the many complex filtering problems faced
by the system operator, the elimination of a non-
desired adjacent ehannel signal is perhaps the
most complex. "In-ehannel" non-desired signals
(i.e. co-channel, noise) are virtually always elimi-
nated (or attenuated) through clever application of
antenna system designs. Adjacent channel signals
often present problems that require combinations
of antenna design, trapping and filtering.

E X A M P L E  L E V E L S _ O F F  A I R

+2O 46dB -)  +20

Erampl.e One: The desired signal is on channel
3.It is some 40 dB lower in level at the headend
than non-desired signals on channels 2 and 4. In
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real life, off the antenna for channel 3 we mea-
sure -20 dBmV channel 3 visual carrier level,
-26 dBmV channel 3 aural carrier level: and.
*20 dBmV channel2 visual,  *14 dBmV channel
2 aural; and *20 dBmV channel 4 visual and
*14 dBmV channel 4 aural.
Channe l  th ree  obv ious ly  requ i res  a  p re-

amplifier; a good one at that. Channel 3 antennas
have probably been largely chosen based upon the
weak channel 3level, and perhaps some attention
has been paid to co-channel sources for the channel
3 signal. For now let's assume that everything
possible has beendoneinthe design of the channel
3 antenna array to maximize the channel 3 level
and minimize Lhe channel 2 and 4 levels.

Our relative level differentials are respectively:
Channel 3 visual to channel 2 aural - 34 dB

dif ference.
Channel 3 aural to channel 4 visual = 46 dB

difference.
If we install a 30 dBg (dB gain) channel 3 pre-

amplifier at the antenna, with no other precau-
tions, our relative levels change as follows:

Channel 3 visual becomes *10 dBmV
Channel 3 aural becomes *4 dBmV.
However, in this process, because there is but

1.5 MHz frequency spectrum between channel 3
visual and channel 2 aural, and, channel 3 aural
and channel 4 visual, we can reasonably expect
some amplification of both the two non-desired
carriers as well by the channel 3 pre-amplifier.
How much amplification is determined largely by
the 'Q" or selectivity of the pre-amplifier chosen.
Let's assume a near best-case situation, based
upon today's state of the art. This results in a pre-
amplifier gain of 28 dBg on channel 2 aural and
channel 4 visual, which creates a new after pre-" - :l::::::: :1, i"'* ::ll'll ;: l"l'"*''

ornn^n* ,'o 

" 3A 4v 4A

Channel 3 visual to channel 2 aural = 32 dB
Channel 3 aural to channel 4 visual = 44 dB
The pre-amplifier reduced the non-desired chan-

nel 2 aural and channel 4 visual signals by only 2
dB (in actual practice there may be no reduetion at
all); reference the leuel of chonnel 3 carriers. So
we have not gained much in the way of selectivity
here; in fact, we have probably created a new
problem or two.

Our after pre-amplification levels become:
Chonnel2 uisual (down 12 dB on the gain skirt of

the channel S pre-amplifier)went from *20 dBmV
to *38 dBmV

Chonnel2 aural (down 2 dB on the gain skirt of
the channel3 pre-amplifier) went from *14 dBmV
Lo *42 dBmV

Channel S uisual went from -20 dBmV to *10
dBmV

Channel 3 aural went from -26 dBmV to *4
dBmV

Channel 4 uisual (down 2 dB on the gain skirt of
the channel 3 pre-amplifier) went from *20 dBmV
to *48 dBmV

Chonnel4 auro,l (down 12 dB on the gain skirt of
the channel3 pre-amplifier)went from *14 dBmV
to *32 dBmV.

Now for the new problems we may have cre-
ated. The pre-amplifier has a maximum output
voltage (handling)capability. This varies from unit
to unit, but typically with six potent carriers such
as this (channel 2 A and V, channel 3 A and V,
channel 4 A and V) we have either exceeded that
"maximum output rating" or we are pushing it
very hard. The slightest increase in level from ong
of the six carriers might well push the output
capability of the unit over the brink, causing cross-
mod (overload) of the pre-amplifier. Even if the
channel 2 and 4 signals are Grade A (i.e. Iocal) in
stability the channel 3 signal will at times come
way up, typically by 20-30 dB, all by itself, as trop-
ospheric (weather) conditions ehange. This en-
hancement in channel 3 signal level will easily be
sufficient voltage increase (as the channel 3 A and
V input carrier levels to the pre-amplifier rise) to
push the unit into cross-mod. We'll come back to
this problem shortly.

Then there is the processor problem. Obviously,
any type of processor (i.e. heterodyne, strip [on
channell or even demodulator) is going to have
difficulty "resolving" the desired channel 3 signal
when it is sandui,ched betuteen the two bodacious
c h a n n e l 2 a n d 4 s i g n a l s .

How do you resolve the problem?
The first option is a bandpass filter; one de-

signed to pass only channel 3 (A and V) but to
reject channel2 (A and V)and channel4 (A and V).
A bandpass filter is a mixture of tuned circuits,
designed to pass channel 3 and to reject all others.
Like all highly selective (i.e. Hi-"Q") tuned cir-
cuits, it is temperature and environment sensitive.
When initially aligned, the capacitors and coil or
other formed inductors are in a moderate (lab)
room temperature. When you install the unit in an
environment that is similar in temperature (and
humidity), you can expect the same approximate
resu l ts  as  the  or ig ina l  a l ignment  techn ic ian
achieved. But, if the unit is installed in an environ-
ment which is much colder. or warmer. and/or
much wetter (i.e. more humid) or much drier, the
physical characteristics of the capacitors and more
precisely the coil or formed inductors change. In a
word, the unit "re-tunes" because of the environ-
ment. And where there had been a sharp, deep
trap-null (i.e. rejection) of say channel 2 audio
(59.75 MHz), the changed characteristics of the
filter may now locate the deep channel 2 aural
carrier trap/null a few hundred kHz higher or1 2
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lower in frequency. So rather than concentrating
maximum trapping on 59.75 MHz, as the unit was
originally designed to do, the trap circuit nout is
centered on (say) 59.95 MHz. And rather than 25
dB of channel 2 aural carrier rejection, the envi
ronment re-tuned unit now has L0 dB of channel 2
aural carrier rejection.

So for obvious reasons, a bandpass filter must
be installed in a stable, reasonably comfortable
operating environmenL. This typtrallg means the
headend facility itself; which rules out climbing
the tower with the channel3 bandpass filter under
your arm and installing the unit in a box (weather-
proof or otherwise) several hundred feet above
ground. If you have chosen a comfortably mild day
to install the unit, things may work fine at first.
But if the weather turns cold, or hot, with or
without a dramatic change in the moisture index
(humidity) of the air, the outdoor filter will change
characteristics on you.

Yet we do need to filter ahead of the pre-
amplifier. So what to do?

There has been a general rule of thumb in CATV
for years that you should always install the pre-
amplifiers at the antenna, before any downlead
loss. Let's see why this is typically the best proce-
dure to follow.

(1) Downleads have loss, being passive in na-
ture.

(2) Any signal loss of a passive nature, ahead of
the first amplification stage (i.e. ahead of pre-
amplification), contributes to the noise fi,gure of
the pre-amplifier.

How is that possible? At the antenna we have
two forms of antenna induced voltages present; a
signal voltage from the desired station, and, a
signal voltage from background noise factors (i.e.
power lines, the atmosphere, etc.). If you con-
nected an infinitely long piece of downline to the
antenna, the signal voltage and the background
noise voltage would diminish at the some rate per
foot or hundred feet of downline. However, at the
first stage of amplification, there is a neut tgpe or
form of noise presentz o,mpkficr no,ise. Because
there is no such thing as a perfect (i.e. noisefree)
amplifier, any amplifier must, in the process of
amplifying whatever input signal it sees at its
input, also contribute some amplifier noise to the
signal. This is unavoidable, although by careful
selection of a quality "low noise" pre-amplifier, we
can minimize the amount of noise contribution
from the first amplifier stage(s).

So let's assume we have a -20 dBmV TV car-
rier, and a -50 dBmV background noise, at the
input to the channel 3 pre-amplifier. If the pre-
amplifier has 30 dB of gain, and a 2 dB noise figure,
what have we accomplished through amplifica-
tion?

The signal to noise ratio at the input to the pre-
amplifier is:

TV signal leuel -- -20 dBmV
Background Noise = -50 dBmV
The ratio is therefore 50 - 20 or 30 dBmV.
Now the 30 dB gain pre-amplifier raises the TV

TV SIGNALS= -20dBmV

B A C K G B O U N D  N O I S E =  - S O d B m V

T V  S I G N A L =  + l 0 r l B m V

B A C K G R O U N D  N O I S E = - 2 0 d B m V

T V  S I G N A L =  + ' l 0 d B m V

B A C K G B O U N D  N O I S E
+  P R E - A l V l P  N O I S E =  1 8 d B m V

S I G N A L  T O  N O I S E =  2 8 d B

DIAGRAM 3
signal to *10 dBmV and the background noise to
-20 dBmV. Our ratio at this point is stil l30 dBmV,
right?

Wrong. The pre-amplifier has a noise factor or
figure of its oun of 2 dB. Therefore, for our pur-
poses, the noise level or background noise changed
from the -50 dBmV present at the input to -48
dBmV. So now we have -48 dBmV plus the 30 dB
of gain or -18 dBmV; with a signal level of *10
dBmV. The signal to noise ratio now is:

Signal level = *10 dBmV
Noise level = -18 dBmV
The ratio is therefore *10 minus -18 or 28 dB.
And all of this time you thought that pre-

amplifiers provided improved noise figure and sig-
nal to noise ratios! Well they do, but onlg as a
relntiue number when you cornpare them to say a
10 dB noise figure processor front end noise figure.
For exercise, let's look at how that is possible.

3OdB GAIN

TV SIGNAL=
+1 0dBmV

BACKGROUND
NOISE= - l  5dBmV

(  I  NCLUOES
P R E _ A M P  N O I S E )

rV  SIGNAL= -20dBmV

BACKGROUND
NOISE= -50dBmV

+ DOWNLTNE LOSS=3.0d8 +

BACKGROUND
NOISE= -53dBmV

TV SIGNAL=
+7dBmV

BACKGROUND
NOISE= -18 t lBmV

SIGNAL TO

3OdB GAIN

T V S I G N A L = + 7 d B m V  +

BACKGROUND
NOISE= -21dBmV

(TNcLUDES 2dB NF)

SIGNAL TO NOISE= 28dB ---------------->

2 d B  N O I S E

F  I G U R E

5 . O d B  N F  P R E _ A I V I P

NOISE= 25dB -------->

DIAGRAIU 1 t 3
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Take the -20 dBmV antenna level signal and
the -50 dBmV background noise signal and now
replace the 2 dB noise figure pre-amplifier with a
10 dB noise figure processor. Here is what hap-
pens:

Signal level : -20 dBmV
Background noise : -50 dBmV
The signal to noise ratio at the input is (as pre-

viously) 30 dB. But, the input has a L0 dB noise
figure (i.e. the processor input stage has this noise
fi[ure), so our real signal to noise ratio within the
piocessor, but after the input processor stage is 30
dB minus 10 dB or now 20 dB. That is some bunch
worse than the 28 dB in our pre-amplifier example'

So what does all of this have to do with getting
rid of adjacent channel interference? Recall that
our original problem was a weak channel 3 sand-
wiched between two strong channel 2 and 4 sig-
nals. And that in the process of applying pre-
amplification to channel 3, we created such over-
powering signals on 2 and 4that our_pre-amplifier
probably folded up and quit; and, the processing
unit would function poorly if at all.

So we suggested perhaps we needed a bandpass
filter, to separate three from channels 2 and 4.
Only the pre-amplifier needs to be at the top of the
tower, and the bandpass filter because of its envi-
ronmental sensitivities will not play there.

So, do we really need the bandpass filter at the
top of the tower? We certainly do need to attentu-
atl channels 2 and 4 ahead of the pre-amplifier;
that is unquestioned. Years ago there was evey
argument fbr putting the pre-amp up-top. Perhaps
times have changed.

What is the primary advantage to a top-located
pre-amplifier?

(1) At the antenna it is located where the mari-
nl,um o,mount of off-air signal is available; at any
point thereafter the signal is attentuated by what-
bver passive loss there is in the downline.

Are there other advantages to being up-top? No,
there are none. So are there dis-advantages to
being up-top? Yes, and some of. them are:

(2) The inability to perform any signal trapping
or filtering or both with HiQ tuned circuit passive
stages ahead of the pre-amPlifier;

(3) The long-climb upwards to repair or check
out any on-the-fritz pre-amplifiers;

(4) The inaccessibility of the pre-amplifiers dur-
ing poor weather (have you ever tried to climb a
400 foot I/2 inch radial-ice-loaded tower!)

(5) The vulnerability of the pre-amplifier to
weather and storm damage (lightning in particu-
Iar) ;

(6) The inability to inject a test signal (for FCC
tests or peace-of-mind tests) ahead o/ the pre-
amplifier.

So what are the trade-offs? Suppose you di'd'
seriously consider putting the pre-amplifiers doun
inside oi the headend. What will it cost you in the
almighty signal-to-noise ratio department (remem-
ber slgnal tb noise is the primary "CATV Margin"
which most of us have to sell)?

Doumline (passive) loss.

How about some numbers. If you are using
downline cable with 1.0 dB loss per 100 feet at
your operating channel, and you have 300 feet of
downline, your loss is simply 1.0 dB times 3 or 3.0
dB. Now, if your present pre-amplifier is a 5.0 dB
noise figure device (only the newer pre-amps pro-
duced in the last few years have realnoise figures
down in the 2.0 dB region), what you presently
have is a situation where if you took out yout
present antenna mounted pre-amp (5'0 dB noise
iigure) at the top of the touter, and replaced it with
a 2.0 ag noise figure unit ol the base of the touter
or in the headend, you would come out as follows:

TV si,gnal Leuel at antenna -- -20 dBmV
Background no'ise at ontenna = -50 dBmV
Inpuf to pre-amplifier signal to noise is 30 dB.

With your 5 dB noise figure pre-amplifier, the
output of the pre-amplifier signal to noise will be
30 dB minus 5 dB or 25 dB.

Now swap out to a 2.0 dB noise figure pre-amp
at the base of. your 300 foot tower.

TV signal Leuel at ontenna - -20 dBmV
Background no'ise at ontenna - -50 dBmV
TV signal level at base of 300 foot downline

(with 3.0 dB downline loss) - -23 dBmV
Background noise at base of 300 foot downline

: -53 dBmV
With your 2.0 dB pre-amplifier, the input signal

to noise is still 30 dB, and the output becomes 30
dB less the 2 dB noise figure, or 28 dB. Son of a
gun, we are 3 dB better off Lhan we were with the
5.0 dB antenna top pre-amP.

Hauen't ue forgotten someth'ing? Like band-
width noise?

Bandwidth noise is the theoretical noise-floor
created when the noise in a 4.0 MHz (TV video
information) bandwidth is measured after the re-
ceiver (or receiving) input stage is terminated in a
?5 ohm resistive load. Theoretically, the noise
floor (i.e. the loutest noise tpe can haue with a 4.0
MHz tnide bandu;id,th at 75 ohms) is -59 dBmV.
That is as close to no noise as we can get with a
(U.S. standards) 4.0 MHz bandwidth TV picture.
And that assumes that there is no no'ise contribu-
tion to the receiving system save the noise of the
properly terminated input to the receiver.

That's theory. But it is not.reallife practice. In
real life, there will neuer be a situation at VHF
where the limiting factor in signal-to-noise ratio
development is the 4MHz picture bandwidth noise
floor. In real life, the noise floor is the amount of
noise the antenna intercepts from the atmosphere.
It may be -57 dBmV, or it may be -41dBmV. But
it is a real-life, measurable number, whatever it
happens to be. And it will always be larger a
number than -59 dBmV.

It is therefore a real-live, undesireabl'e signal
uoltage; a voltage made up of manmade or other
source noise pulses. And as such, it will attenuate
when passed down a passive downline just as the
signal voltage will attenuate.-When 

does theoretical noise become a part of a
receiving system equation? Only when you take
the real-live (measured) noise floor and subtract
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-57dBmV

37dB

6.0d8

-26dBmV

- 5 9 d B m V  { ' }

+4dBmV
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30dB

A N T E N N A  S I G N A L  L E V E L _
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L E V E L

O U T P U T  O F  P R E , A M P
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2 }  E A C K G R O U N D

N O I S E  L E V E L
3 )  S I G N A L  T O  N O I S E

R A T I O  ( I N C L U D I N C
P R E _ A M P  N O I S E }  _

Channel 3

/,+q,+//
-2odBmv -2od8mv

-sodBmv -54dBmV

30dB 34dB

r.8dB 3.0d8

2l.8dB -23dBmV

-51.8d8 -57dBmV

+8.2dBmV +7dBmV

-21.8dBmV -27dBmV

2adB 32dB

DIAGRAM 5

the real-dead passive downline loss and create a
dBmV number than is equal to or lower than -59
dBmV. An example:

Noise flnor as measured = -55 dBmV
Passiae dounl;ine loss as measured = 5 dB
-55 dBmV minus 5 dB = -60 dBmV.
-60 dBmV is less thon -59 dBmV, so in tDts

example we have just possed from the real-live
noise floor being our limiting factor to the theoret-
ical noise floor (-59 dBmV) being the limiting
factor.

So why not place the pre-amplifier downstairs?
And what else should you do if it does go down-
stairs?

There is every real-life reason to get it down-
stairs at low band VHF, and more often than not at
high band VHF. At UHF...wel l ,  that may be
another can of worms. Let's look at three typical
real-life situations now, using real-lif.e measured
types of numbers:

cH.3 CH.12

Base of feedl:ine background noise lnuel = -57
dBmV

Output of 2.0 dB Nf 30 dB gain pre-amplifier:
Visual carrier leael = *7 dBmV
Background noise lnael = -27 dBmV
Signal to no'ise ratio = 34 dB minus 2 dB noise

figure = 32 dB S/N.
Note that while the feedline loss zs higher at the

highband channels (although it need not be if you
ut i l ized larger diameter/ lower loss downl ine
cable), the ambient noise level zs lnwer by a
greater number of dB(s). This is a typical situation
where highband background noise is simply not as
potent as lowband background noise; largely due
to the fact that most man made noise sources have
maximum output levels in the lower VHF region.

Chonnel 30

Antenna signal level : -20 dBmV
Background noise leael at  antenna - -57

dBmV
Antenna point signal to noise = 37 dBmV
300 feet doumline loss = 6.0 dB
Base of feedli,ne signal leuel -- -26 dBmV
Base of feedline background noise lnuel = -59

dBmV 1*7
* - note that when we subtract the 6.0 dB

feedline passive loss from the -57 dBmV back-
ground noise level at UHF, we fall belnut the -59
dBmV 4 MHz noise floor; therefore, now the -59
dBmV noise floor of a perfectly terminated re-
ceiver becomes our real-l:ife noise floor.

Output of 3.0 dB Nf 30 dB gain pre-amplifier
Visual carrier lpuel = *4 dBmV
Background noise leuel = -29 dBmV
Signal to no'ise rat'io = 33 dB less 3.0 dB noise

figure = 30 dB.
So whereas at low band we degraded the effec-

tive signal to noise ratio by 2 dB and at high-
band we degraded the effective signal to noise
ratio by 2 dB again, at UHF our degradation is 7
dB.

The VHF degradation can be improved with
lower downline losses; as can the UHF degrada-
tion. But there are limits in economics and tower
loading as to the maximum size (and quantity
thereof) of downline cables we can run.

Note again that background real-life noise levels
(as measured on-channel over a 4.0 MHz band-
width, with no signal present) decline as the fre-
quency goes higher. This helps to offset the addi-
tional downline losses at high band VHF but it
works against us at UHF where we rapidly ap-
proach (and drop  be low)  the  theore t ica l  -59
dBmV noise floor. In practice, -59 dBmV moves
from the theory side of the ledger to the real life
side of the ledger as soon as we reach it (as a
practical number) in a real life situation. You reach
it quite quickly at UHF, but at VHF you would
have very long and very lossy downlines before it
became a real-life number.

Going back now to our original problem, which
was making a low noise, high gain pre-amplifier
play at the base of the tower; it should be evident

Antenna signal level = -20 dBmV
Background noise leuel at  antenna = -50

dBmV
Antenna (point) signal to noise = 30 dB
300 feet douvnline Joss = 1.8 dB
Base of feedl;ine signal lpuel -- -21.8 dBmV
Base of feedline background noise lcuel = -51.8

dBmV
Output of 2.0 dB Nf 30 dB gain pre-amplifier:

Visual carrier lcuel = *8.2 dBmV
Background noise l,euel = -21.8 dBmV
Signal to no'ise ratio = 30 dB less 2 dB noise

figure = 28 dB S/N.

Chonnel 12

Antenna signal level = -20 dBmV
Background noise leuel at  antenna = -54

dBmV
Antenna (point) signal to noise = 34 dB
300 feet downline Joss = 3.0 dB
Base of feedl;ine signal lnuel = -23 dBmV
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that if you perform your own calculations, and
carefully choose your own downline (to minimize
downline passive losses) there should seldom be a
situation where your signal to noise degradation
exceeds 1-2-3 dB in real life; by moving the pre-
amplifier downstairs. Perhaps your real life situa-
tion can even be held constant to your present
signal to noise ratio, if you substitute a larger
diameter, Iower loss downline for that presently in
use or presently planned. If you can save sufficient
dB's of downline loss by going to lower loss down-
Iine cable, you may end up ahead or at least even
with where you now are; and gain the advantage
of being able to control the environment for the
pre-amplifier and the associated bandpass filter
and/or traps in the process.

What u.te are really talking about here is a trade-
off.We know that at the very best, locating an un-
protected (i.e. non-bandpass filtered) pre-amplifier
on top of the tower in the presence of one or two
very potent adjacent channel signals is going to
cause us no end of grief. Sooner or later, and
probably quite often, the channel 3 picture in our
example isgoing to be degraded by either/or both
channel 2 aural and channel 4 visual carriers. This
may be there one minute and gone the next, as
channel 3 goes up and down in level. It may be
perfect for days on end and then degraded for
more days on end as the weather changes about
us. In any case, it is going to be a less than satisfac-
tory arrangement, and destined to stay that way
until we can give the much-needed channel 3 pre-
amplifier a decent clean opportunity to do what it
wai intended to do; pre-amplify the weak channel
3 signal.

Nou;, do gou filter or do you trap?
As Hansel Mead described in the March 1976

CATJ (see pages 40-45), a bandpass filter (or pass-
band filter if you like) creates an acceptable-to-the-
desired-signal match within the bandpass of the
filter, but a very poor match for any spectrum
falling outside of the desired passband. This means
that in a sense non-passband frequencies are re-
jected by the filter through designed-on-purpose
mis-match. The channel 3 bandpass filter faces the
channel 3 signal with an acceptable match, and
channel 3 energy passes on through the unit. But
the match seen by the channel 2 (and 4) signal
energy (and virtually all other frequencies) is so
poor that the energy reflects from the input port
on the filter (and heads back up the transmission
Iine to the antenna).

On the other hand, a bandstop device (i.e. a
signal trap) presents a poor or non-acceptable
match only to the signal or frequeney to which it is
tuned. In our example, we originally had potent
channel 2 and 4 carriers; visual and.aural on both
channels. To insure that all four carriers are not
amplified by the channel 3 pre-amplifier (which is
what causes us our problem in this situation)
would require four separate tuned traps; see dia-
gram 6.

There is a practical rule of thumb that says you
should inserf as few tuned circuits ahead of the

DIAGRAM 6
pre-amplifier as you can get by with. In other
words, keep it simple before the first (noise figure
establishing) stage in the chain; retaining any
really "heavy" filtering and use of tuned circuits
f.or after the first (pre) amplifier stage. The same
general procedure is found in a heterodyne pro-
cessor, for example, where bandpass shaping is
done almost exclusively at i.f.

If you carefully analyze what you are really try-
ing to do in our channel 3 situation, you will prob-
ably come to the conclusion that at the pre-
amplifier segment of the system, you are really

-

A POSSIBLE ,  BUT  UNWISE
AND IMPRACTICAL  SOLUTION

2V = +20dBmV
2A = +14dBmV
3V = -20dBmV

34 = -26dBmV

4V = +20dBmV
4A = + l4dBmV

2V = *3OdBmV

2 A  =  - 1 1 d B m V

3V = -22dBmV

34 = -28dBmV

4V = -5JBmV

4A = -36dBmV

o

1 6

4V  TRAP

44  TRAP

DIAGRAM 7



trying to do nothing more than selectively attenu-
ate the bodacious channel 2 and 4 carriers; just
enough so that the channel 3 pre-amplifier will
function, as a iow noise pre-amplifier, reliably.

Do you reallg need to get rid of the channel 2
uisual carrier ond the channel 4 aural carrier; at
this point?

Here are the tradeoffs. You can install a Hi-Q
bandpass filter at the base of the feedline immedi-
a te ly  ahead o f  the  channe l  3  in -headend pre-
amplifier. This will cost you 2.0 dB bandpass filter
Ioss (see diagram 7), and it will attenuate channel2
visual by 50 dB, channel 2 aural by 25 dB, (channel
3 V and A by 2.0 dB [thru loss] ), channel 4 visual
by 25 dB and channel 4 aural by 50 dB. There may
be additional loss prtisented. If the bandpass filter
is inserted into the downline at a point where the
source (i.e. input) and load (i.e. output) match pre-
sented to the filter proper is poor (i.e. less than say
16 to 20 dB RTL minimum), it may be necessary to
insert a match-pad at the BPF input or output port
to insure that the filter sees an honest 75 ohm
resistive type of impedance. Bandpass filters are
generally very suseeptible to detuning when they
are looking at a poor (design) match at either (or
both) ports. If the match is poor, the filter is likely
to actually detune itself, because of the standing
waves set up by the poor match. It takes at least a
3 dB (and possibly a 6 dB) pad to re-establ;ish Lhe
match; and a 3 dB pad is another passive loss
source that will further degrade the signal to
noise. Needless to say, the pad is to be avoided.

-  2 V = + 2 o d B m V
2A = +14dBmV
3V = -20dBmV

34 = -26dBmv

aural and ehannel 4 visual. This suggests that
ahead of the pre-amplifier where attenuation must
be selectively applied to these two carri,ers Lhat
narrow bandwidth deep notch traps should be em-
ployed.

OUTPUT DIAGRAM 9
Most high quality bandpass filters eurrently on

the market for CATV applications are actually
bandpass filters plzs traps. The filter portion has
eertain parameters; which are augmented or ex-
panded with the addition of trap networks (see
diagram 9). Standing alnne, the filter provides
passband characteristics for the desired channel;
but contributes very little attentuation to the
nearest t tao immediately adjacent channel
carriers. A channel 3 BPF, for example, lcss the
traps, typically has an attenuation factor on chan-
nel2 aural of less than 4 dB and a similar amount
of attenuation on channel 4 uisual.It is the built-in
traps, within the filter, which really do the "num-

ber" on these two immedintely adjacent carriers.
The trap creates a frequency-select ive rzfs-

match. That is, a trap tuned to channel 2 aural
carrier frequency intentionally creates such a poor
match for energy on this frequencg that the en-
ergy is blocked or reflected at that point. A trap
has a bandwidth just like any other tuned circuit
device; and the mismatch created can be plotted in
any of several ways. It can be plotted as:

(1) The amount of attenuation present (through
the trap) at any specifind frequeney;

(2) The actual 75 ohm match (or VSWR) at any
given specificd frequeney;

(3) The percentage of power present at the spec-
ifind fuequency which passes through the device,
as a function of the total power present at that
frequency at the input to the device.

(4) The bandwil,th of the mis-match, at any spec-
ified throughloss parameter (i.e. the width of the
frequency spread, specified by the upper and
lower frequency at which the loss is [say] 3 dB or
greater; due to the presence of the trap).

(5) The phase-error created by the trap, in de-
grees of phase."chan-ge", as-a function of the fre-
quency range immediate adjacent to and within
the trap bandwidth.

4V = +2odBmv
44 =  +14dBmV

#  3 S d B R E J E C T 2 A

# 35dB REJECT 4V

2V = +38dBmV
2A = - ldBmV

=-  3V =  + lOdBmV
JA =  ++ODmV
4V = +13dBmV

4A = +32dBmV

DIAGRAM 8
Our other option is to ignore, for now, the po-

tent channel2 uisual and channel 4 aural carriers;
they are far enough down on the gain skirt of the
channel 3 "single channel" pre-amplifier as to not
present a sumrned-co,rrter problem for overload
potential of the pre-amp; in our example situation.
If we ignore the two adjacent ehannel far-awaE
carriers (diagram 8) we can concentrate on the two
adjacent channel new-by carriers; or channel 2

L E S S  F E E D L I N E
LOSS TO
H E A D E N D
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For different purposes, we have different mea-
surement concerns. In the simple "how far down
must I trap channel 2 audio (or 4 picture) to keep
the channel S pre-amp from overloading?" depart-
ment, we are dealing with a not complex black and
white number. So many dB doum, and the pre-onlp
ceo.Ees to cross modulnte or ouerlnad.

In trapping channel 2 audio we are equally con-
cerned with how much (if at all) we simultaneously
trap channel 3 picture (or when trapping channel 4
picture how much we simultaneously trap channel
3 audio). We already know that a bandpass filter
will create approximately 2 dB (or whatever your
unit's number may be) through-loss across all of
channel 3; and that this through-loss becomes a
degrading factor in our overall signal to noise
scheme for the desired channel 3. Now, can we
insert a tuneabl,e trap on channel 2 audio and
knock the audio down far enough so that channel 2
audio no longer threatens to overload the channel
3 pre-amp, and, at the same time not create mote
than 2.0 dB of loss on channel 3 picture?

And, in trapping channel 4 picture, can we in-
sert the trap and tune it in such a way that channel
4 picture no longer threatens to overload the chan-
nel 3 pre-amp; but stil l not:

(1) degrade channel 3 audio by more than say
the 2.0 dB example for our channel 3 bandpass
filter. or.

(2) degrade the ehannel 3 color sub-carrier re-
gion so as to create color smear (phase error) on
channel 3 with the channel 4 picture carrier trap?

Fortunately, a quality tuned trap will do the
proper job on channel 2 or 4 non-desired carriers,
with only minimal damage to any of the channel 3
components.

Why use two traps in our example rather than a
single bandpass filter? Primarily because there is
less opportunity with two traps to degrade chan-
nel 3 than there is with a single bandpass filter,
and a channel 3 bandpass filter contains two traps
anyhow.

Now if you can attenuate the non-desired chan-
nel 2 audio and channel 4 video carriers with two
traps ahead, 9f t\e channel B in-headend pre-
amplifier, so the channel 3 pre-amplifier can func-
tion as it was originally intended to function, are
we nou) readg after trap / trap / pre-amplifier to
process the channel 3 signal for system carriage?
Probably nof. Coming out of the channel 3 pre-
amplifier we still have some mighty potent non-
desired carriers. Channel 2's video and audio car-
riers and channel 4's video and audio carriers may
not be high enough to create problems tuith the
chonnel 3 pre-ampkfier, but they are still plenty
high enough to cause problems with virtually any
available present day signal processor. So before
we can AGC, shape and control the channel 3 sig-
nal, we are going to have to do some inore clean up
work.

Because the channel 3 level is now sufficientlv
high to stand some additional through-loss, this is
the spot to put in the bandpass filter for channel B.

Again, there is the endless problem with proper
impedance match ing .  Jus t  because the  pre-
amplifier power supply output says "75 ohms" and
the processor input says "75 ohms" does not mean
that the match at 75 ohms is (1) particularly good,
or, (2) is purely resistive. In fact, a typical pre-
amplifier power supply output jack has a match of
around 20 dB (which translates to a uoltage lnss
through mis-match of 100/o); and the typical pro-
cessor input has an input match no better than 15
dB (which is a voltage loss of 18o/o due to mis-
match). The voltage loss due to mis-match is bad
enough. But there is more to it than that.

Let's say the real life match integrity of a pre-
amp power supply output spigot ?s 20 dB. This is,
as noted, a voltage loss through mis-match error of
10o/o. In other words, if the real signal voltage out
of the pre-amplifier power supply is supposed to
be *8 dBmV (2,512 microvolts), a 10o/o uoltage
loss though the 20 dB match translates to as much
as 251.2 microvolts losf in the transfer from the
pre-amplifier power supply output spigot to the
device connected on the output (typically a piece of
75 ohm cable).

12512uV l

2OdB RTL

1sdB  RTL

( 1 854uV)

DIAGRAM IO
For purposes of illustration, let's assume for the

moment  the  cab le  on  the  ou tpu t  o f  the  pre-
amplifier power supply is a "perfecf" 75 ohm
match; no mis-match at all to a proper 75 ohm
termination. But on the opposite end of the piece
of"perfect" 75 ohm cable is the input to the pro-
cessor, which has a 15 dB match. As noted, a 15 dB
match creates a voltage loss of 180/o. So the 2,5L2
microvo l t  ( *8  dBmV)  s igna l  ou t  o f  the  pre-
amplifier ends up being 2,512 microvolts minus
251.2 microvolts or 2260.8 microvolts (iust over
*? dBmV now). And then that 2260.8 microvolts
of signal (through our "perfect" match 75 ohm
jumper cable, which also has no loss for our ex-
ample) sees a 15 dB "match" input to a channel
processor. The 15 dB match creates an 18o/o volt-
age loss, so the 2260.8 microvolts nout has a real
life level of 180/o less than 2260.8, or 1853.9 micro-
volts. That is very close to *5.5 dBmV. In our
little "linking" game from pre-amplifier power sup-
ply to inside of the processor, we have just given
away 2.5 dB of our signal voltage!

That is one aerA l,ossy jumper connection.

-
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As bad as the loss due to mis-match may be,
there are worse problems when a bandpass filter
with an extreme sensitivity to match is inserted
into the line between the pre-amplifier power sup-
ply output and the input to the processor (diagram
1 1 ) .

Mis-match is actually nothing more than a con-
venient "scale" to measure voltage loss due to
unmatched inter-connecting impedances. If the
standard of reference is 75 ohms, as it is in CATV,
then any device with a non-75 ohm port is out of
step with ozr standard. A 20 dB return loss match

2OdB MATCH-BUT WHAT IS THE IMPEDANCE ?

#2OdB RTL
(61ohms)

# 2 O d B R T L
(92ohms)

DIAGRAM II
(RTL) may have a real life impedance of 92 ohms
or a real life impedance of approximately 61 ohms.
Knowing that the match is 20 dB does not tell us
uthich si.d,e of 75 ohms we are on. We could conceiv-
ably plug two "20 dB match" devices together; one
of which has an output impedance of 61 ohms and
the second of which has an input impedance of g2
ohms. Both haue a 20 dB "match," but only as a
reference to the 75 ohm standard. If the 61 ohm
output impedance of the y'rst unit is our reference
for this particulnr interconnection, then the 92
ohm "load" of the second device is no longer pre-
senting a 20 dB match to the "intereonnection;"

the device ahead of it is 61 ohms and the match is
now approximately 12.5 dB (or a voltage loss of
24o/o).

This raises a whole series of questions. All of
which can be reasonably solved, at least for dis-
cussion purposes, by inserting between the two
ports (61 ohm output port and 92 ohm input port) a"match pad;" a 75 ohm device that presents a 75
ohm "load" to the output of the 61 ohm device, and

PRE-AMP
POWER SUPPLY

# 2OdB RTL

# _ 4 0 d B R T L

<-- 20dB RTL

l,
I

24%VOLT
LOSS

Iv

a 75 ohm "source" to the input of the g2 ohm device
(diagram 12). Now rather than creating a singulnr
24olo uoltage loss we create two 20 dB match, or
10o/o voltage losses. It may not seem like much of
an improvement, but it is far better than sustain-
ing the 12.5 dB match possible when a 61 ohm
output port sees a 92 ohm input port.

The match pad does more than reduce the volt-
age loss; it maintains the integrity of the original
faetory (or your bench) alignment of the bandpass
filter. If proper care has been taken in the filter
alignment, the unit was aligned between a set of
high integrity (i.e. 30 dB match or better) 75 ohm
source and load impedances. To duplicate the same
bandpass characteristics in field use, the filter
needs to be surrounded by the surne type of. source
and load impedances.

But hark. . . what are we doing here? We were
originallg concerned that because of some percent-
age of mis-match, we were losing voltage (i.e. sig-
nal) in transfering from one unit to another unit.
So now here we are "suggesting" that one way to
cut down on mis-match loss is to insert a pad in
between two non-perfect 75 ohm devices, thereby
forcing a match to 75 ohms. This may cut down the
75 ohm mis-match loss, but what about the passive
through-loss of the pad? Is that not also a voltage
loss?

Alas, there is no such thing as a free lunch.
Somebody has to pay for the hard boiled eggs and
potato chips; and in this case the price of the beer
just went up.

So what type of trade off zs satisfactory? Are we
trading a dB or two of mis-match loss for 3 dB of
pad loss (plus yet some more mis-match loss)?
Wat lttnd o/ "good deal" ?s ,[ts!

If you could, correctlg determine the match (and
impedance) of every input and output port in your
headend system (i.e know the directi.on either side
of 75 ohms the match is centered), you could prob-
ably laboriously compute the trade offs with in-
serting 3 dB (or 6 dB) match-pads between every
improperly matched set of units. But making this
type of impedance measurement is beyond the test
equipment capacity of most CATV systems, so we
pretty much have to revert to a cut and try ap-
proach when it is pure uoltage levels we are con-
cerned with. If you can insert a 3 dB 75 ohm pad in
the line between units "A" and "B" (diagram 13),
and measure l,ess thon a 3 dB voltage drop at point"C" you can be reasonably sure that there was a

[oo"uo,-roo..o*

$*uo.roo..o*
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mis-match of some nature between "A" and "B".

You might even find that the 3 dB pad created, no
uoltage change, and in some rare circumstances,
you may find that inserting a 3 dB pad between
"A" and "8" actually raises the signal level at point
"C". No change (i.e. no 3 dB drop) or a positive
change (i.e. insertion of 3 dB pad results in more
signal voltage present) strongly suggests that
your A to B match was at best poor.

Which leads us back to inserting the bandpass
filter betuteen the pre-amplifier power supply out
put and the input to the processor. In our ex-
amples previously, we attributed the match at the
input to the processor as 15 dB; or an 18o/o signal
voltage loss at the input port of the processor.
Unfortunately, of all of the ports between the an-
Lenna outpul and the headend channel combiner,
the weakest one of all (as far as match integrity) is
invariably Lhe input port on the processor. This is
especially true with processor units which have
multiple channel (i.e. turret tuner) inputs. If you
have ever had occasion to check match integrity on
say a Channel Commander I, as you twist the
turret tuner from channel 2 to 3 to 4 (etc.) through
13, you probably already knout lhaL in mosl situa-
tions the turret tuner has a match between 6 and 8
dB. That's right, a match which results in a voltage
Ioss in transferring from the input coaxial connec-
tor to the firsl active stage of the processor of
from 40olo (8 dB match) to 500/o (6 dB match\. That
is a bunch of ktss! You may have a marginal (as far
as AGC is concerned) 0 dBmV input lo such a unit;
0 dRmV as measured at the end of the last cable
connecting to the processor input connector. Now
if the match is 6 dB, what is the "real" signal
voltage that ends up tickling the grid of the RF
amplifier stage in the turret tuner of the proces-
sor? Fifty percent less than 1,000 microvolts, or
500 microvolts. That is a whopping 4 dB signal
loss, and a 4 dB degradation in noise figure (or a
loss of 4 dB in signal-to-noise) ol that point. This is
often "more signal voltage loss" than you have
managed to accumulate all the way through the
mis-matches between the antenna and the down-
line and the pre-amplifier and the traps and even
the bandpass filter.

We are not picking on the Commander I; it is no
worse than virtually all other turret tuner (i.e. 12
channel) RF front ends on processor units. And if
it makes you feel any better (or worse), the TV
receiver turret tuner in your customer's home is
no better off; if anything it is worse. The single
channel processors are a tad better, some have
input matches in the mid-teens, but none are what
you would generally consider "efficient matches."

And the bandpass filter? Remember that it has
tao problems with mis-match. If there is a mis-
match, there is signal voltage loss; pure and sim-
ple. But that is only part of the problem with a
Hi "Q" tuned system like the bandpass filter. The
mis-match creates an imperfect source and imper-
lect bad on the filter, and that is almost guar-
anteed to de-tune the filter. An example of that is
shown separately here.

41- 142ohms

DIAGRAM 14

So we are back to the mateh pads once again.
Where should they go?

If the device ahead of the bandpass filter (i.e.
the source for the filter) has a 20 dB RTL, and the
device after the filter (i.e. the load for the filter)
has a 10 dB RTL, and you can at best only afford to
giue up 3 dB of signal, "where" do you give it up?
You may not have a choice. Let's play the number
one more time. Sam.

(1) No Match Pads
(A) Match at output of pre-amplifier power

supply: 20 dB
(B) Match of interconnecting 75 ohm jumper

cable: 28 dB
(C) Match of input to bandpass filter: 20 dB
(D) Match at output of bandpass filter: 20

dB
(E) Match of interconnecting 75 ohm jum-

per cable: 28 dB
(F) Match of input to (turret tuner) proees-

sor:  10 dB

What signal voltage losses are involved here?
First we will assume (which is not only dangerous
but an unlikely happenstance) that oll of the non-
75 ohm matches are on one s'id,e or the other of.75
ohms. Let's say they are all high, just for sake of
uniformity.

(A) Pre-amp power supply output: 92 ohms
(B) Interconnecting cable: 81 ohms
(C) Input to bandpass filter: 92 ohms
(D) Output of bandpass filter: 92 ohms
(E) Interconnecting cable: 81 ohms
(F) Input to processor: t42 ohms (ouch!)
We have "deep" matching devices on both ends

(i.e. pre-amp power supply on the source end and
processor input on the load end) of our "chain." So
we can conclude with some accuracy that this little
"chain" of equipment is fairly well isolnted in
terms of reactance from things before and after
the chain. The input or source impedance is 92
ohms, and for "this chain" that becomes our stan-
dard. In other words, forget about 75 ohms /or
no1a.

The 92 ohm power supply output sees an 81 ohm
cable. That is a 4olo signal voltage loss. Next the 82
ohm cable sees a 92 ohm input port on the band-
pass filter. That is another 40lo signal voltage loss.
Then the 92 ohm output port on the bandpass filter

20dB RTL -----)

20dB RTL +>

4- 92 ohms

g!- 92ohms

.<-- 92ohms

F
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sees another 8L ohm piece of cable; another 4olo
voltage loss. Finally, the 81 ohm piece of cable sees
a 142 ohm input load on the processor tuner; a
27o/o voltage loss (81 ohms is referenced to 142
ohms, not 75 ohms).

Now let's run that through in microvolts. If the
output from the pre-amplifier power supply is *10
dBmV (3,162 microvolts), the first 4olo voltage loss
drops us to 3035.5 microvolts. The next 4olo volt-
age loss drops us to 2914 microvolts. The next 4olo
voltage loss takes us down to 2797.5 microvolts.
Now we are going into the tuner from our 81 ohm
jumper of 59 with 2797.5 microvolts, and we sus-
tain a 45olo voltage loss in the process before
reaching the (first) RF amplifier in the processor.
That takes us down to 2042 microvolts, or just
over *6 dBmV. So in the mini-chain we have
given up just a tad under 4 dB of real signal.

trum analyzer, here is what we find when several
variations of system are employed (diagram 16):

(1) No bandpass filter (A)
Our pre-amplified channel 3 signal measures

*10 dBmV visual and *5 dBmV aural as moni-
tored at the input to the processor. However, the
channel 2 carriers are respectivdly *5 dBmV
(video) and *10 dBmV (aural); and the channel 4
carriers are respectively *13 dBmV (video) and
*5 (aural). The channel 2 aural carrier is suffi-
ciently high to cause herringbone beats into the
channel 3 visual signal level and the channel 4
video carrier will create similar problems.

(2) With bandpass filter (B)

The bandpass filter inserts between the pre
amp power supply and the input to the processor.
Thetandpass filter spec calls for 2 dB through l,oss
on the desired channel, and 25 dB of rejeetion on
the channel 2 aural carrier and a like amount on
the channel 4 visual carrier.
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DIAGRAM 16 B

Remember that this nearest-carrier (2A and 4V)
attenuation comes from a trap located within the
bandpass filter unit; one located on the BPF input
and one located on the BPF output. The match
from the pre-amp power supply to the input of the
filter is 20 dB; but the match from the output of
the filter to the input of the processor is only 10
dB. Wat about the jumper cables? Don't they
help re-establish the match integrity? After all,
they have a match of 28 dB.

<-92ohms

81ohms

+-g2ohms

a- 92ohms

4- 75ohms

q;- 75ohms

<-- 81ohms

4- 142ohms

Now suppose we insert a 3 dB pad in just one
spot; between the output of the filter and the input
of the tuner. Let's assume for discussion the pad
match is so good that there are no significant volt-
age losses at either of its ports.

At the output of the filter (92 ohms) we see a 75
ohm 3 dB pad. That is a new 4olo signal voltage loss
(dropping us from 2797.5 microvolts to 2685.6
microvolts). Thru the pad we sustain 3 dB of volt-
age loss, which takes us down from 2685.6 micro-
volts to 1890 microvolts. Now our 75 ohm match
pad sees the 142 ohm input port on the processor
tuner; and that is a 32olo voltage loss. The net is
1285 microvolts. Ouch. That sure didn't help our
signal level problem any. In fact the "3 dB" pad
cost us nearly 4 dB of real worl.d, signal.

So far we haven't made a very good case for
installing the match pad. Let's have one last try.

At the input to the processor, we have the op-
portunity to sample the relative signal levels of six
carriers of interest. They are respectively the vis-
ual and aural camiers on channels 2, 3 and 4.

By plugging into the processor " input test
point," and sampling the carrier levels with a spec-

c
o
(.o

o,

OUALITY 3dB PAD

DIAGRAM 15
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No, for all practical purposes they are "opaque"

to the 10 dB match at the processor end and the 20
dB match on the power supply end; simply be-
cause they are too short (asjumpers) to have much
influence on the match at all. It takes seueral
wauelcngths of cablc to create a "forced-cable-

match" and most jumpers are but a fraction aI a
wavelength long.

So look closely at the levels in diagram B; which
indicates what the BPF actuallg does when it is
mis-matched so severely at the output terminal.
Note that rather than 25 dB of attenuation on
channel 4 video, we have but 16 dB of attenuation.
And moreover, the channel 3 aural carrier went
down not 2 dB (the through-loss amount) but 6 dB.

Why r
Because the mis-match at the processor detuned

the output trap on the bandpass filter; it moved
the "trap" portion down in frequency where rather
than si,tting on 67.25 MHz (channel4 visual), it was
down straddling between channel 3 aural (65.75
MHz\ and chonnel 4 uisual. This shifted the notch
of the channel 4 video carrier trap in the BPF
down in frequency, and this reduced the attenua-
tion on channel 4 video and'i,ncreased the attenu-
ation on channel 3 aural.

(31 Bondpass filter and 3 dB pad (Q.
Now with the 3 dB match pad installed be-

tween the output of the BPF and the input to the
processor, the BPF works better. It sees a better
match, and consequently the trap built into the
output of the filter works as originally aligned at
the factory (or on your bench). All of the levels go
down by 3 dB except for two; the channel 3 aural

t

-48 
DTAGRAM r6c 

-48

level comes up by 2 dB and the channel 4 video
level goes downby 13 dB. Notu the channel 4 video
carrier should stay out of the channel 3 processor.

So you see, it is possibl'e to gain signal uoltage
uith a padr.

The "Thin Margin of CATV" will continue in the
September issue of CATJ.

The
UTTIMATE

time/weather
origination

package

Compact (14 inches high, 28 inches wide, 23 inches deep),

low cost ($1795.00*) , third generation field proven version of

the most popular CATV time/weather origination package in

the industry. Displays time, temperature, barometric pressure,

wind velocity, wind direction, plus displays four card spots'

Sony AVC-1499 (2:1) interlace camera. Designed for 24 hour

per day operation, and a minimum of maintenance'
* Deluxe Texas Electronics instru.mentation available

at slight additional cost.

WEATHER SCAN
Loop 132 - Throckmorton Highway

Olney, Texas 76374 - (817/564'5688)
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For high quality CATV products backed
by re l iab le  serv ice ,  o rder  l rom .  .  .
C()MM.PLEX ELECTR()NICS LTD.
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For Free Catalogue and Information
Call Your Comm-Plex Representative in Canada

Tel :
Telex
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(514)  341-7440
c5-826795

Toronto
Tel: (416) 449-6263
Telex: 06-966599

Halifax
Tel: (902) 423-7740

Vancouver
Tel: (604) 437-61 22
Telex: 04-354878
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As a  major  user  o f  CARS
band mic rowave sys tems,  we
were (and are) faced with the
realities of microwave system
main tenance w i thout  the  ho t
standby capability of common
car r ie rs .  Fur thermore .  our
mic rowave equ ipment  pur -
chases did not include manufac-
turer supplied alarm equipment
since the alarm equipment is a
considerable additional expense
and aetivates alarms at unat-
tended headend sites.

Although all unattended re-
peater sites utilize standby bat-
te ry  power ,  our  ma in tenance
personne l  were  faced w i th
power outages on many occa-
sions since they had no way to
know u then unat tended re -
peaters uere operdting on bat-
teri,es until the batteries were
finally drained.

To alleviate this problem and
provide for other types of alarm
situations (such as tower light
failure, low transmitter output
p o w e r ,  e t c . ) ,  w e  d e s i g n e d  a n
alarm circuit which places a ozs-
ible alarm indicator on the
transported television picture.
This alarm signal is in the form
of.  a digi tal  character located
somewhere on the periphery of
the TV picture. The character
itself designates the bcatinn of.
the failure or alarm and the type
of difficulty.

Design Criteria Included:
A. Ability to generate a sig-

nificant number of unique char-
acters to permit utilization of
the alarm equipment within a
relativity large microwave sys-
tem without charaeter duplica-
tion.

(o

o)

(9
f

I
I

1 2 6
I

I

VIDEO ALARM WARNS
OF PROBLEMS AT

REMOTE MICROWAVE SITES
William H. Ellis. Jr.. Technical Director

Telesis Corporation

B. Ability to place the char-
acter at any location on the tele-
vision screen.

C.  Ab i l i t y  to  opera te  the
alarm equipment from the same
battery supply which powers
the microwave equipment.

D.  Ab i l i t y  to  genera te  sev-
eral different characters at each
alarm location.

E.  Ab i l i t y  to  au tomat ica l l y
choose a "priority" alarm condi-
tion when more than one alarm
occured at the same time.

The f i rs t  i tem was aeeom-
plished through the use of a
charac ter  genera tor  LSI  ch ip
S ignet ics  2513.  The ch ip  can
generate 64 di f ferent unique
characters.

Two PotentioMeters permit
horizontal and vertical position-
ing of the clraracters on the TV
raster by radjusting the pulse
lengths of one shot multivibra-
tors. Figure 1 shows a logic dia-
gram of the equipment with the
positioning shown as Mv and Mh.

Because several voltages are
required for the character gen-

erator chip and the remaining
eircuitry, the requirement for
operation from the sa.rnebattety
source as the microwave equip-
ment caused some difficulty. Ob-
viously no purpose would be
served if the alarm equipment
were operated from the AC line
since it would not be functional
when an  AC power  ou tage
occured.

Finally the decision was made
to use a DC-DC converter sup-
ply. No readily available DC-DC
converter transformer could be
found which would supply the
needed voltages. As a result, it
was decided that an aud:i,o trons-
forrner might be satisfactory for
the application. Instead of de-
signing a self oscillating circuit,
a brute-force approach was
taken since i t  s impl i f ied the
t rans former  requ i rements .  A
buffered two transistor multi-
vibrator designed to operate at
approximately 800 Hz was used
to drive a pair of relativity high
voltage transistors, which were
connected in push-pull to the
transformer pr imary. The re-
sulting secondary voltages were
then rect i f ied and f i l tered as
shown in the power circuit dia-
gram (Diagram 21. Good results
have been obtained from the eir-
cuit. Some transformer heating
does oeeur. but ventilation holes
cut in the chassis provide suffi
cient cooling to prevent over-
heating of any circuit compon-
ents.
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AB0UTTHfS PR0JECT - William H. Ellis, Jr., Technical Director of TELESIS Corporation (P.0. Box 2538, Evansville, lndiana 47714]| had a problem not
unlikethat faced by dozens of other CATV system operalors who make use 0f multiple hop CAR$ band relay systems (or even common canier systems);
how t0 tell when an "emergency" oxists al one of several unatlended microwave sites. With ihe assistance of TELESIS follow Bmployee Earl Voss (wh0
heads up a 'Special Proiects oeparlment' for the company ), Ellis doveloped the package shown here. Complste conslruclion delails are provided for a
system which should find uses nol only in microwave bul in long mulliple community trunked systems as wsll.
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ENLABGED DISPLAY _
Porlion of screen holdlng video alarm is
enlarged t0 show numeral appearance.

A high pitched whine can be
heard when the power supply is
operating, which is normal for
inverter circuits.

Diode coupling is used to pro-
vide the needed character selec-
tion at any one site. This selec-
tion circuitry provides the capa-
pi l i ty of meeting criteria D
noted above. With the device as

designed, the choice is limited to
three (3) possible characters at
any one site.

Automatic priority coding is
accomplished through the use of
output relays as shown in Dia-
gram 3. In most cases, the loss
of AC power at the site (mean-
ing that the system is on bat-
teries) rates the highest prior-
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UPPER RIGHT HAND CoRNER - Numeral "3" appears on TV screen al all locations aflsr remote
site warning indicator is keyed. Choice ol number and sslsction ol position is discussed in lext.

Both sync pulses are used to
trigger one-shot multivibrator
circuits which function as time
delays. The time delays of each
mul t i v ib ra to r  a re  ad jus tab le .
Adjustment permits the alarm
character to be placed anywhere
on the TV screen.

The vertical one-shot outPut
se ts  a  f l ip - f lop  wh ich  enab les
horizontal sync pulses to drive a
divide by 8 counter. The binarY
coded dec ima l  ou tPuts  o f  the
counter are fed into the charac-
ter generator chiP as row select-
ing lnputs. Because the charac-
tei  generator has a5 x7 matr ix
output, the last count shows u-P
as a blank. The first count feeds
appropriate character data for
ttre tob character line (dePend-
ing upon the programming) into
the parallel to serial converter.
Sub iequent  ou tPuts  f rom the
BCD counter select the other 6
Iines one at a time.

For each line selected bY the
horizontal sync pulse, another
flip-flop is set enabling a 2 MHz
clock oscillator and anther di-
vide by 8 counter. The PurPose
of this second counter is to Pro-
vide timing information for the
parallel to serial converter.

o

28

ity. Such things as tower light
outages and low transmit ter
power alarms can wait until the
next day if the event occurs at
night. However, restoration of
lost AC power must be accom-
plished within a few hours if the
system is to continue in oPera-
tion.

To achieve synchronization of
the generated charaeter with
the transported television Pic-
ture, a sync circuit is required
(Diagram 4) which accepts the
incoming signal and separates
the horizontal and vertical sync

pulses, which are in turn, fed
into the appropriate inputs of
the character generator circuit.

A certain amount of digital
logic is needed to generate the
desired character and place it in
the appropriate location on the
TV picture. Below is a descrip-
tion of the logic. Refer to Dia-
gram 1 for the description.

Video from the microwave re-
ceiver is fed into the sync sepa-
rator circuit which detects the
verical and horizontal synchron-
izat ion signals and provides
clean output pulses.

ri

I toao

DIAGRAM 5

Even though the  charac ter
generator matrix is 5 x 7, the
divide by 8 counter is used to
prov ide  proper  spac ing  da ta .
After the horizontal sync pulse
enables the clock oscillator the
third clock pulse is recognized
by the decoder output on the di-
vide by 8 counter and is fed into
the load input of the parallel to
serial  converter.  The next 5
clock pulses clock out the data in
serial form for the specific char-
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acter line. As a result of both
the horizontal and vertical oPer-
ations described, the character
appears as shown in Diagram 5.
The resulting video outPut is
then resistively added to the
video data used to modulate the
microwave transmitter.

Diagram 6 shows a schematic
diagram of the logic described
above.

Constructinn

rectly 
'with 

the microwave
equipment, which is also rack
mounted.
Operatinn

Because of the control cir-
cuitry used, the equiPment in-
cluding the power suPPlY is nor-
mally turned off. An alarm con-
dition turns the equiPment on
and causes the proPer alarm
character output. This character
will be seen at all microwave
user locations down-stream
from the alarmed site. Since the
alarm will be viewed on all TV
sets, chances of the alarm going
unnoticed for more than a few

minutes is highly unlikely.
At this time, the alarm is rela-

t ively new in our microwave
systems with just 4 of them in-
stalled. It would not be unex-
pected to find some minor prob-
lem with the alarm itself, al-
though it has bben thoroughly
tested on the bench with good
results.

Presently the only alarm func-
tion that will be monitored is
loss of AC power. Other sensors
will be designed in the near fu-
ture to show tower light outages
at repeater points and low
transmit ter power as noted
earlier.

Use of their alarm need not be
limited to microwave systems.
It could be used at remote head-
ends to signal certain failures,
door opening alarms, ete., how-
ever, it must be remembered
that video is required for sYn-
chronizat ion. Use of system
weather channel v ideo might
lead to some interesting Possi-
bilities.

Construction of the unit re-
quired three (3) printed circuit
cards (power supply, sync sepa-
rator and character generator).
The power supply and sYnc s_eP-
aratbr cards are single sided
while the character generator
card is double sided.

At least two tYPes of Packag-
ing have been attemPted-. Pac-
kaging layout appears to be un-
important; however, it is neces-
sary to provide for ventilation of
the power transtbrmer.

Rick mounting of the equiP-
ment seems to be the best aP-
proach since it will be used di

FRONT PANEL - Vidoo alarm systom packaging ala TELESIS.

REAR PANEL - vldoo alalm systom packaglng.

A56-A57 IMPEDANCE BRIDGES

FREQ: l-500 MHz; DIRECTIVITY: 50 dB
min. 10-300 MHz stondord, 5-500 MHz
opiionol; BRIDGE LOSS RF IN-RF OUT:
12 dB nominol (6 dB per leg).

Both A56 ond A57 ore brood bond bolun
tronsformer fype RF IN-RF OUT impe&nce
bri{es with the unknown port bolonced
ogoinst o reference terminotion. Refurn loss
is reod directly os insertion los increose
through the bridge. lieozurements ore
independentof input levelond do rotrequire
diode squore low corrections, speciol scope
groticules ond colibroied mismotches.

WBE olso monufioctures o complete line of l-500 MHz precision RF lest instruments. Gll or write for

our full line f76 cotolog.

WIOE BANO ENGINEERING COMPANY,INC.

o
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TO THE CABLE INDUSTRY
P.O. Box 444
Chambersburg, Pa, 172O1

Call  (7171 263-8258 or
(7171 264-5884
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Long Ago ,/ Far AwaU

The earliest use of a television"translator" for relaying pic-
tures and sound from one off-air
point to another off-air point is
not accurately determinable. It
should be noted however that
CATV pioneer Ed Parsons oper-
ating in Astoria, Oregon, with-
out great regard for FCC rules,
instal led in 1949 "street-

crossing rebroadcast devices"
when he constructed his earlv
CATV system. Taking channel 

-S

Seatt le off  the air ,  Parsons
found it necessary to cross As-
tor ia streets without street
crossing permits. He had ini
t ia l ly approached CATV (or
whatever he called it then) bgr
the blnck, much like the earlv
Vancouver and Montreal svi-
tems that were really gigantic
MATV systems in disguise.

Parsons converted channel 5
to channel 2 for cable carriage,
pr imar i l y  because the  1940 's
style coaxial cable had far less
loss at channel 2 than at channel
5. When he came to a street
c ross ing ,  he  dumped severa l
thousand microvolts of channel
2 into a simple Yagi antenna,
and then went  across  to  the
other side and picked it up again
with another simple Yagi an-
tenna. By terminating both ends
of his in-block runs with Yagi
antennas, he covered much of
Astoria before the city finally
gave in and gave him a permit
(we would call it a franchise
today).

The first UHF translator was
apparent ly  bu i l t  in  wes tern
Pennsylvania by some Sylvania
engineers in the year 1950. By
coming in on VHF (off-air) and
going back out in the region of
( there were no UHF aisign-
ments then) channel S0, the Svl-
vania engineers covered around
ten miles to get their one off-air
signal down into a valley com-
munity which they promptly
cabled. The FCC got wind olthis
one, because of some inadver-
tent publicity given to the proj-
ect by a "proud" Sylvania PR
man, and closed the installation
down.

Translators, especially UHF,
have fascinated cable people for

IS THERE A
(dirty word)

translrtor

IN YOUR FUTURE?

more than two decades. First of
all, they are low in cost (when
compared to a bonafide 6 or
more recently L2 GHz micro-
wave system). Next, they are
readily available, often used, for
a few cents on the original dollar
cost. Third and most important
perhaps, the receiver end of the
Iine can be handled with equip-
ment and techniques the aver-
age small CATV system opera-
tor can identify with and lay his
hands on.

The FCC of course does not
allow CATV systems to (1) own
and operate translators in the
soin'Le cornnlunity as their cable
systems, and, (2) does not allow
the operation of UHF transla-
tors for "relay" purposes. The
same thing applies to VHF as
well. The Commission has not
always been so narrow minded
about co-facilities for transla-
tors. There was a time when
cable companies could, own and
operate translators in the same
region or area as they operated
cable. The Commission changed
that rule many years ago, acting
largely in response to some
pressure from the broadcasters
and from the translator opera-
tors who did not in return also
operate cable systems. There
are still a few co-facilitated oper-
at ions going on, quiet ly they
have obtained wuiuers from the
FCC and are still allowed to
operate cable and translators
for the same community.

Section 76.605 (a) (3) prevents
cable operators from owning a
cable and translator system in
the same community. The rule
works both ways, whether you

are a eable operator first, or a
translator operator f i rst ,  the
knife has a double edge.

Still, the translator lure per-
sists and there are perhaps 2b
cable systems today being fed
by translator signals, translator
signals that are operated by the
cable operator who depends on
the i r  ex is tence.  One o f  the
earliest such "relays" was in-
s ta l led ,  w i th  FCC approva l ,
back in the early 1960's by a now
famous Canad ian  CATV eng i -
neer ,  to  serve  Es tevan.  Sas-
katchewan with a U.S. signal.
The Estevan CATV system in-
stigated the construction of a
UHF translator across the bor-
der in North Dakota, and one
way or the other, saw to it that
when the translator was built.
that it was located so that lhe
UHF band s igna l  no t  on ly
served the small North Dakota
community, but also managed to
squirt sufficient signal across
the border (and over some 45
mi les)  tha t  near  Es tevan the
cable operator was able to in-
stall his own 400 foot tower and
then-exot ic parametr ic low
noise amplifier to bring the U.S.
or iginated signal down the
tower (and after conversion
back  to  VHF)  to  the  cab le
viewers of Estevan-

As noted, there are today per-
haps 25 cable systems that de-
pend part ial ly or largely on
translator "rehged" signals for
their pictures, and the transla-
tors are owned and operated di
rectly or indirectly by the cable
operator. The trick in doing this
is to:

(1) No, license or locate the
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translator so that it serves the
s(nne community as the cable
system.

(21 Make sure - very sure -
that in the process of "relaying"

the  o f f -a i r  s igna l (s )  to  your
CATV headend, that some real
Iive people get translator ser-
vice along the path or along the
way.

.The FCC is more than a little
s t i cky  about  UHF (and most
VHF) translator antenna radia-
tion patterns, and finds it less
thon funnE when the translator
operator applicant proposes to
send his signals out over a 7.5
degree beamwidth in the direc-
tion of a deseruing cable-served
communi ty .  That  looks  very
much like a "poor boy's micro-
wave link" to the FCC, gener-
aly, unless there are some spe-
cial engineering showings, the
t rans la to r  rad ia t ion  pa t te rn
should, be fairly close to omni-
directional. Where there are ob-
vious population concentrations
only in a single direction, some
modi f i ca t ion  o f  the  omni -
approach is possible, but very
nar row beamwid ths  (such as
might be produced with 20 foot

dish antennas) are certainlg sus-
pect. It probably is no surprise
to learn that any attempt to
bugger-up the UHF translator
signal, so that it cannot be re-
ceived by anyone who happens
to stick up an antenna in its radi-
ation pattern, is also a 'no-no'.

Some peop le  have suggested
vertically polarizing the UHF
translator transmit antennas,
others have looked into various
techniques to scramble or invert
the video and audio signals as
they leave the translator. These
are all bad ideas at the FCC,
even if they seem to have merit
for the operator.

So there are two approaches
to using a translator as a signal
relaying device. One is to go into
or be in the translator business"
Run the  t rans la to r  l i ke  any
other business, install the equip-
ment, and contract for service
with a town or group of rural
residents based upon them pay-
ing you annually or monthly for
the service. When they don't
pay. . .well, that zs a problem.
Most translator systems not
sponsored and paid for by some-
thing called translator tax dis-

tricts rely on the good will of the
viewers to keep them perking.
That means that you go out and
canvass the area before lhe
unit(s) is installed and explain
that the onlg way the unit zlll
operate is i f . .  euergone is
"honest" who uses the signal,
and pays their fair share annu-
ally for its upkeep and mainten-
ance. One of the favorite tricks
is to issue window stickers to
every home that does pay the
bill, and insist that the window
sticker be placed right there in
the front window. Peopl,e knou
who taatches the translator and
who does not, the rooftop an-
tennas  are  a  dead g iveaway.
And anyone withozt a window
sticker is obui,ouslE a f . ree-
loader. Then every September
or so, the translator people an-
nounce that unless all deadbeats
pay up for the year by a certain
date, the translator(s\ will be
shut off .  By t iming this just
ahead or coincidental with the
start of the new fall season, or
the World Series, or some other
b ig  event ,  the  peop le  served
usua l ly  ge t  the  message.  A l -
though, many translators still

o

1 3 2
I
I
L

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 Miz.  The s ignal  can be e i fher  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 ol the system depends on the quali ty of the radio you purchase.

the unique partbt the Sf-1 is the AM modulation. FM receivers have been used effectively before, but they had
trouble tocit ing 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 cl0ser you get, the
more levels you hear, and the louder the signal gets.

Using FM radios lets you equip severalvehicles for leakage Patrol l ing at a relatively-low cost. This is a f ield proven
systemihat is fantastici l ly ef ieci ive. The best part is that the ST-1 Gosts 0nly $295.00, and delivery is two weeks.
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find it necessary to actually shut
doum f.or a few days every year
or so to move the deadbeats out
of their comfortable TV chairs
and into the translator money
collection point.

Like we said, that is one way
to do it.

Or, you can take another ap-
proach, and consider the trans-
Iator installation and mainten-
ance expense as part of the cost
o f  do ing  bus iness  w i th  your
coble system. Let's assume you
are down the road twenty miles
or so with the translator and it's
off-air pickup point. In truth,
what you are after is a way to
get the off-air signals from the
translator pickup off-air point
back to your CATV headend.
Sort of kke in microutaue.

If you can install the transla-
tor and meet the FCC require-
ments for the operation of the
translator, and just happen to
o/so be able to pick up the trans-
Iator signal(s) at your headend
and also use them for your cable
community, you may have the
best of both worlds. That is, a
relatively speaking low cost re-
lay system, no particular hassle
with the FCC, and better (or the
first) pictures for your CATV
service area. The primary re-
qu i rement  fo r  ins ta l l ing  the
translator is that it serues Eorne-
body dftectly, not through the
at tached cus tomers  a t  the
CATV system some miles dis-
tan t .  Severa l  opera tors  we
talked with, who are doing this
today ,  admi t  tha t  they  have
gone out and provided a UHF
antenna and some tun ing  in -
structions for a few farm houses
along the path from the transla-
tor to the CATV headend, "Just

to insure that we have legiti-
mate homes being served by the
translator, homes that are not
interfaced with the cable sys-
tem." Most operators maintain
letters of "thanks" in their files,
from the farm house dwellers
served, just as a "back up" to
the possibility that at some fu-
ture date the FCC might find
the installation suspeet. Others
go through the subterfuge of
getting the translator licenses in
the name of somebody else in
the i r  bus iness  or  fami ly ,  a l -

though as long as the translator
and cable do not serve (i.e. are
not licensed to) the scnrle com-
munity, this is not reallg neces-
sary.

Some translator businesses
are run very well, and they ac-
tuallg make money. That is, to
be sure ,  the  except ion .  But
CATJ found one thiee-channel
(UHF)  t rans la to r  ins ta l la t ion
that is owned by a group not
(originally)in the cable business
that operates in a region where
the  pr inc ipa l  t rans la to r  com-
munity has a cable system. The
cable system has some 1500 sub-

scribers, and the translator has
around 500 in - town pay ing
v iewers  as  we l l .  Outs ide  o f
town, where the cable company
does not serve, the translator
company has onother 500 "sub-

scr ibers" .  Us ing  th is  th ree-
t rans la to r  ( i .e .  a l l  ne tworks)
base, this particular translator
operation has also gone into four
nearby (25-40 mile) small towns
of from 150 to 500 homes each.
Using their ouyn translator sig-
nals, they have applie d f.or regu-
lnr cable franchises, and built
the communities following ac-
cepted  CATV prac t ices .  Th is

tllore dBs
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Typical Performance:
System Miles: 200
System Bandwidth: 54-300 MHz
Channels: 35
Maximum Trunk Cascade: 25

The Total System Meets:
CarrierlThermal Noise: 44 dB
Carrier/Synchronous Cross-Mod:

50 dB
Carrier/Composite Triple Beat:

53  dB
Carrier/Second-Order Beat: 63 dB

System Statistics:
Trunk amplif iers per system mile:
0.55; l ine extenders per system
mi le:  1.89;  subscr iber  drops
per system mile: 100.

fhls system uses a
maximum ot two line extenders
in cascade.

o GENERAL INSTRUMENT comDonv

JERROLD ELECTRONICS/200 Witmer Road / Horsham, Pa. 19044 / (215) 674-4800
The only tolal-systerns CATV manutacturer.
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may be part of the reason their
translator business is viable and
actually making money, when so
many are not. The incentive to
keep the translator signals look-
ing good is very high, not only to
keep the  approx imate ly  1 ,000
t rans la to r  homes in  the
translator-licensed town happy,
but because around the transla-
tor town f.our additional towns
with an additional 1,000 or so
cable customers are dependent
uponthe translators for service.

DirtA Word

For more than a decade. the
very mention of the word trans-
lator in a cable meeting has been
reason fo r  os te rs iz ing  the
speaker .  That  s t igma is  s f i l l
there. But the fact remains that
qu ie t l y  (very  qu ie t l y )  some
cable operators have found that

without a friendly boost from a
translator or two, their cable
business might not be nearly as
viable as it now is. And if the
signals brought in by translator
are critical to the survival of the
cable system, then the quality of
the translator signals is of para-
mount importance to the cable
opera tor .  Which  usua l ly  bo i l s
down to  the  cab le  opera tor ,
where  poss ib le ,  own ing  and
operating and maintaini,ng
(maintaining rs the key word)
the translators himself. For like
the translator people who have
also gone into the cable busi-
ness. unless the translators are
main ta ined and kept  runn ing
properlg, the quality of the pic-
tures through them deteriorates
badly and quickly. That fact has
contributed to the majority of
the  prob lems most  t rans la to r

systems have had in keeping
their own supporters.

The cable operator, with the
test equipment and personnel
and expertise, was and always
has been a "logical owner" of
translator systems. Perhaps, in
the gradual shifting of positions
in the industry, the day will re-
turn where the FCC recognizes
that the best public interest is
served when the public gets the
best possible picture quality the
highest possible percentage of
the time. If thi"s rne&ns full-time
maintenance personnel, and full-
time maintenance responsibility
for the cablc operafor, that just
may be the reason why the Com-
mission will one day re-visit the"separation of powers" that now
officially exists between transla-
tor operations and cable opera-
tions.

WHEN IS AN ANALYZER.ENOUGH' ANALYZER?
VSM-5 Review

The Test Box

If and when a CATV system
determines that it is sufficiently
moved by FCC dictums concern-
ing annualized system perfor-
mance tes ts  to  do  someth ing
about those tests, one of the
first things a system so inclined
must do is to sit down and map
out the test requirements, and
the equipment on hand to make
the required tests.

If there is a singulnr piece of
test equipment on the market
today which offers the capabil-
ity of making oll tests (including
a couple which the FCC has sus-
pended from the active roster
for the time being), it is the
T E X S C A N / J E R R O L D  m o d e l
VSM-5 spectrum analyzer (field
s t rength  meter ) .  Long t ime
readers of CATJ will recall that
in a past issue (January 1975)
CATJ wrapped up a then run-

-

o

ning four month series on field
strength meters with an analyt-
ical look at the low-cost analyzer
o f fe r ing  f rom TEXSCAN/
JERROLD; the VSM-I unit. At
the time we poked some harm-
less fun at Texscan and Jerrold
suggesting that they were de-
termined to call the VSM-1 ana-
lyzer a f ie ld strength meter
(which they still do on the front
panel of the unit) largely be-
cause we felt they might not
want the "real purists" in the
crowd who were accustomed to
$ 7 , 5 0 0 . 0 0  d o  e v e r y t h i n g  a n a -
lyzers to turn their noses up at a
lbw-cost "everyman's" sort of
analyzer.

Now with the VSM-5 in hand,
we note with interest that this
hold-its-own against all comers
do everything box is, like the
VSM- l  jun io r  member  o f  the

family, stil l being touted as a" f ie ld  s t rength  meter . "  Ap-
parently they know something
we do not about the marketing
program for analyzers!

If the VSM-1 is not enough
machine for the $7,500.00 fan-
ciers, the VSM-5 can hardly be
faulted for the lackings of the
smaller brother version. If the
V SM-1 will not read co-channel
or intermod beats to the satis-
fa etion of the e nthusiasts of sueh
measurements, the VSM-5 wtll.

Insp i te  o f  i t s  "be t te r - than"

s  pec i f  i ca t ion ,  v is -a -v is  the
VSM-1 "everyman's analyzer,"
the VSM-5 is stil l in a relatively
compact, battery operated and
field portable package. In short,
it goes with you and operates
even where 110 VAC power is
not available and without cum-
bersome external battery packs,
inverters and the like. And the
price. . .well, it is more money
than the VSM-I, but it is also a
whole lot less than the $7.500.00
machines.

Hou; It Works

At  the  r i sk  o f  tu rn ing  o f f
readers who by now may figure
"all speetrum analyzers are born



(VSM-5 BLOCK DIAGRAM)

DIAGRAM I

6dB CAL CONTROL

under the same sign," referenee
is made to diagram t here. The
first unit the input signal en-
counters in its quite long trek
through the innards of the "5" is
the input attenuator,  a push
button job that gives you vari-
ous 1 dB step options from 1 dB
through 62 dB. This gets the in-
put signal in line for the display
sect ion, and as the manual
warns repeatedly, it allows you
to "pad down" any fat input sig-
nals so as to not (1) overload the
mixer, thereby creating inter-
mod products within the VSM-5
(this causes little blips to appear
which look for the world like
real life signals, but which are
instead merely spurious beat
products created by overdriving
the VSM-5), and, (2) (so as to)
not create such a high signal
level within the VSM-5 that
something goes on the fritz in-
side.

In a word, don't ever dump
the 4-5 watt output of a CB set
directly into the VSM-5. You
will long regret the act.

The first mixer receives the
input signal (after suitable pad-
dingl ond from a local oscillator
chain a 650-1000 MHz drive sig-
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SECOND LOCAL
OSCI LLATOR

586MHz {2N5160}

(CRYSTAL)
I F  F I L T E R

S E L E C T I O N

Device - Texscan VSM-S Spectrum Analyzer
Frequency Range - 4 to 350 MHz
Froquency Programming - Three programmable bands (B,C,D) front panel adjustable to cover

any portion of 4-350 MHz
Dispersion - 3,15 and 200 kHz per division; 1,10 and 35 MHz per division, conlinuously

variable and CW
Frequency Accuracy - + /- 5.0 MHz with front panel calibration and tape-rule dial
Frequency Stability - After 10 minute warmup, 10 kHz per minute
Besiduaf FM - Less than 10 kHz p/t/p; 200 Hz with phase lock
Rosolution - Lf. bandwidths ol 200 kHz, 10 kHz and 0.5 kHz at 3 dB points; 60 dB to 3 dB

selectivity ratio 20/1
Noiso Amplitudo (i.e. noise lloor) - -45 dBmV maximum
Noise Sidebands - Greaterthan 72 dB below CW signal-level, +/- 15 kHz from CW signal
Input lmpedance - 75 ohms, unbalanced, 18 dB return loss or better with 10 dB input

attenuation (or more)
Frequency Malkors - 1, 10 and 50 MHz
Marker Accuracy - +/- 0.01 % (i.e.35 kHz at 350 MHz)
MeasuromBnl Range - -50 dBmV t0 +72 dBmV
Frequency Response - With 10 dB input atlenuation, +/- 1 dB from 10 lo 350 MHz
AmplitudB Accuracy - For 60 dB log range, +/- 2dB plus lrequency response error
Amplitude Calibration - 60 dB log scale calibrated Jrom -50 dBmV to + 10 dBmV; 30 dB log

scale calibrated -50 dBmV to -20 dBmV (add input altenuation Jor absoluls level readings)
Selectable Attsnualion - 62 dB total in 1 dB steos
lM Distortion - For two + 10 dBmV input signals separated by 1.5 MHz 0r more, third order

lM is down 70 dB or more. At separations under 1.5 MHz, third order is down 60 dB or more.
For two +10 dBmV signals the second order is down 55 dB or more.

Sweep Rate - Continuously variable lrom 0.3 to 30 Hz per second
operating Tsmperature Bange - 0 to 110 degrees F
Powering - Inlernal rechargeable batteries (with accessory charger) provide 3 hours conlinu-

ous duty use; inlermittent use adequate for full day ol normal lesling sequences
Dimensions - 8 inches by 13 inches by 10.5 inches
Weight - Approximately 27 pounds including 5 pounds ol batteries
Price - $3950.00
Source - TEXSCAN Corporation or

2446 N. Shadeland Avenue
Indianapolis, Indiana
4621 I
(317/357-8781 )

JERR0LD Eloctronics Corp.
200 Witmer Road
Horsham, Pa. 19044
( 21 s/674-4800)
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strength meter!

nal, the oscillator range driving
the first mixer is either CW
( s i n g l e  f r e q u e n c y ,  f i x e d )  o r
swept within the 650-1000 MHz
range. The first mixer is of the
genera l  fami ly  o f  doub le  ba l -
a n c e d  m i x e r s  m e a n i n g  i t  i s
about as modern as state-of-the-
art allows. and it has a number

of unique mixer features that in-
sure it mixes properly with as
few undesired output signals as
possible.

Following the first mixer is a
b a n d p a s s  f i l t e r  t u n e d  t o  6 5 0
MHz and the filter in turn loads
into a 650 MHz input circuit on
lhe second mixer. So far we

have been totally passive (i.e. no
signal amplification). The sec-
ond mixer sees the 650 MHz in-
put signal from the first mixer
(via the 650 MHz bandpass fil-
ter) at one port, and a fixed sin-
gle frequency local oscillator at
586 MHz in the opposite inPut
port. The output port has a 64
MHz signal (650 586) and a 7I4
MHz signal. The two are easily
separated with a 64 MHz tuned
network.

We are still totally passiue for
the signal fktu.

At this point some amplifica-
tion is needed, and at 64 MHz
there is a stage of i.f. amplifica-
tion utilizing the now popular
Amperex ATF series IC device
(ATF-417). Still, the i.f. is pretty
high for good resolution so now
we head fo r  the  th i rd  mixer
stage, another double balanced
unit that sees the 64 MHz i.f.
signal at one port, a crystal con-
trolled 54 MHz signal at the sec-
ond (input) port, and from the
output spews forth a 10 MHz
signal.

Up to this point we have been
dealing with pretty straight for-
ward signal amplification, filter-

TEXSCAN VSM-5 P0RTABLE SPECTRUM ANALYZEB - alth0ugh some people st i l l  cal l  i l  a f ield

IDEAL FOR FSM
CALIBRATION
EASIEST
CALIBRATOR
TO USE

Totally eliminales
cumbersome tuning required
by compelitive calibralors

$tilclG0,lnc.
$adGlG0,lllG.
$ailGlG0,lltG.
Oall/wrlte for free color brochure

299 Park Ave., Weehawken, N.J.07087
Tel.201€66-0912
Avallable In Canada-Comm-Pler Elcctrpnlcs Lld.
Ggneral r€presenlativo for Europe: r ,-
cArEC AG, Luzern, s*it"erl-ni,'ri"bsburse'str,22 | l3i;lti;1?firllt

V*dB-f8#fftfiI
SPECTRUM
CALIBRATOR
MODEL
260-B

-
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SPECIAL FEATURES:
o Extremely Flat White Noise

generalor

a 73.5 MHz CW Reference
Genetalor

a Pulsed RF Reference
Generatot

o Precision Slep Allenuator

a Ni-Cad Batlery Powered

a Calibrate lield strength meters

o Determine peak reading erlols

a Measure gain, loss, and lesponse

a An accurate standard signal source

Available at maior CATV Distributors



ATTENUAToRS - and to right lrom lop to bot-
tom, intornal 64 MHz i.f. amplifier Galibrato
slug, CRT intonsity contlol, vsrtical and horizon-
tal display centering slugs, line luning and
coarse tuning lor tuneable RF range solection.

ing and mixing techniques. The
VSM-5 to this point is not aII
that much different than say a
Blonder Tongue UX-3 converter
(see June 1976 CATJ, pages 18
to 29). Of course there are more
conversions, but the principals
of a UHF to VHF converter are
followed closely in the analyzer
to this point.

The i.f. bandwidth of the 10
MHz amplifier is 200 kHz, that
,is, the gain bandwidth product
of the MC 15506 10 MHz i.f.
amplifier is 200 kHz wide at the
3 dB points. This is too narrow
for a 4 MHz broad TV channel to
pass of course, but for a bunch of
carriers with nothing broader
than a typical FM modulation
produet, it is plenty wide. The
trick to a high caliber spectrum
analyzer is to produce sufficient
select iv i ty so that several
carriers, close together in fre-

FRE0 DIAL - with lrequency calibration slug
(lower lett), 30 or 60 dB log display switch, 10
Hz and 1 kHz fiher swilch, and far right, tuning
control.

quency, can be individual ly"seen" or displayed on the CRT.
Part of this is accomplished by
taking a set of narrow i.f. seg-
ments "out of' the 200 kHz wide
i.f. of the 10 MHz i.f. amplifier.
Therefore immediately follow-
ing the 10 MHz i.f. there are se-
lectable i.f. bandwidths of 200
kHz (the bandwidth of the i.f.
amplifier itself), 10 kHz and 0.5
kHz, the latter two are crystal
filter networks, not unlike those
found in communicat ion re-
ceivers. The i.f. filter section
sends the by now shaped and
filtered signal(s) on to the heart
of the vertical display circuit,
the log(arithmic) amplifier. Now
for the display to be really use-
ful, we have to develop a way to
"compress" the vertical scale so
that very fat  s ignals do not
bump off the top of. the CRT
while at the same time very
weak signals have get to appear
poking above the bottom of the
CRT. The log amplifier makes
all of this possible by tailoring
the display range signal voltage
with a 30 dB gain voltage shot.

Wel l ,  ac tua l l y ,  there  are  two
separate parallel type amplifiers
in the log amp section, the 10
MHz (filtered) i.f. drives a pair
of 30 dB stages. The two paral-
leled stages are "summed" (or
added) in a elever device known
as a differential (output). The
output voltage that appears as a
vertical (signal "present") line
on the CRT is proportional to
the sum of the logs (that's arith-
met ic  ta lk ,  no t  Pau l  Bunyan
talk) of the input voltages to the
twin (or parallel) stages.

Now the really clever part.
The summed outputs of the log
amp now drives a special differ-
ential - input/ differential -
output wideband IC ampl i f ier
which has twin outputs itself.
These twin outputs in turn drive
a set of HP2800 hot carrier di-
odes which are linear detectors.
The detector diode sets are
added and the combined output
bbcomes the DC drive signal for
the vertical amplifier that cre-
ates the vertical (base line up-
wards)  d isp lay  s igna l  on  the
CRT.

From this point on we are
either purely in the video tech-

nology area (with many similari-
ties to basic TV set design) or
we are in the "frosting" area.

The frost ing area includes
things like the 1,10 and 50 MHz
(comb) generator markers, the
phase lock circuitry and so on.
The phase lock area is of some
interest because it is this add-on
that creates the stabiktE that is
so necessary for field measure-
ments of closely spaced (in fre-
quency) signals.

PRIMARY oPERATING C0NTR0IS - top two
rows of slugs markod "8", "C" and "0"
allow you to sel ('l) center froqusncy lor sweep
range for respeclive three pro-sol bands, and
(2) dispersion (0r scan width) for each.

The phase lock technique is
one of comparing an unknown
signal or uoltage with a known
(stable and regulated) signal or
vo l tage.  For  example ,  in  the
VSM-5 there is a 200 kHz refer-
enee oscillators with exceptional
stability. The frequency and the
phase of the first local oscillator
(the one operating in the 650-
1000 MHz range) is electroni-
cally compared to the frequency
and phase of the 200 kHz refer-
ence oscillator. If the circuitry
finds there is a difference in
either frequency (by compari-
son) or phase (by comparison)
an adjusting voltage (called an
error voltage, which is itself a
mis-nomer) is created. This ad-
justing (enor) voltage is applied
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to the 650-1000 MHz local oscil-
lator to correct the detected fre-
quency  and/or  phase er ro r .
Once the frequency/phase be-
tween the two is "locked" to-
gether, the local oscillator in the
650-1000 MHz region continues
to track or hold with the refer-
ence oscillator. One might won-
der how a 200 kHz reference os-
cillator can be possibly precise
enough to insure that a 650 or
1000 MHz second oscillator is
not "wandering." By taking a 1
MHz in te rna l l y  genera ted
(comb) signal and heterodying it
against the 650-1000 MHz first
local oscillator signal, and then
dividing the 1 MHz comb signal
by 5 (through a frequency di-
vider network) the comparison
is actually made at a much lower
frequency.

The wonder of all of this is
that after all of this magic, you
can still pick up the box that
houses all of the electronics nee-
essary to do this complex work,
that you can operate the box in
the rain or snow or sleet from a
portable self contained supply,
and you can use the box on the
pole or in the bucket truck with
the same inherent accuracy that
you might find in a sterile kind
of lab environment!

The Machine In Use

The VSM-S has its detractors.
People who find it not adequate
Iike to point at their $7,500. or
$13,000. machines as the "only

way to go." Perhaps it is fairer
to say that ony machine that
cos ts  less  than $7 .500.  o r
$13,000. has its detractors for
surely the VSM-5 has not and
should not be singled out for any
failings.

True. . . and that we always
try to be. . . that there are some
things you cannot do with the
VSM-5 which yov coxl do with
say. . .a Hewlett Packard ma-
chine. Perhaps it would be fair
to say that in a succession of test
instruments which you may be
fortunate enough to go through
in your CATV life, the VSM-5
will be the penultimate maehine
for you. Penultimate you will
have to look up in Webster.

Or, it may be Eoar ultimate

SINGLE CHANNEL DISPLAY - level is -20
dBmV and color sub-canier is baroly oul 0l
noise (iust left ol aural canier).

machine. It largely depends on
whether you find yourself satis-
fied with a 50 eent cigar or a
$5.00 cigar. Like George Burns
says, they both fit into his cigar
holder.

The VSM-S is a Lot of bor for
the money. The very complete
manual (which we suspect has
some of Raleigh B. Stelle's han-
diwork in it) tells you almost
everything you would ever want
to know about the unit, although
the theory of operation section
does not track completely with
the  schemat ic  d iagram.  The
manual also has a comprehen-
sive section dealing with how
you can set up the VSM-5 to
make every test which the FCC
requires, including the less-than
popu lar  co-channe l  and in te r -
mod tests.

In making signal level checks,
signal-to-noise level measure-
ments ,  channe l  f requency  re -
sponse checks (requires an ex-
ternal broadband VHF sweep as
well), hum modulation checks,
rad ia t ion  measurements  and
subscribers isolation cheeks, the
VSM-5 type of machine is with-
out a doubt the fastest (accur-
ate) way to come down the pike.

The intermod beat and co-
ehanne l  tes ts  (bo th  a re  per -
formed in the same manner and
indeed could be performed at
the same time) are not compli-
cated to make with the VSM-5,
but are (in our opini,onl subject
to a fair amount of operator er-
ror. This is perhaps the region
of VSM-5 capability where the
$7,500. and $13,000. box users
find the greatest picky-picky-
picky faults with the VSM-5. To
read. accuratelE the location and
level of very weak signals which
are often very close in fre-

quency to desired signals is
largely a function of the selec-
tivity and log scale range of the
spectrum analyzer.

For reasons best known to the
drafters of the "document" the
FCC requ i res  tha t  any  co-
channels signals be down no less
than 36 dB when you first take
the cable earried signal out of
the  e ther  w i th in  the  Grade
B contour of the station. The
tgpical co-channel situation off-
sets adjacent - geographically-
assigned stations on the same
channel by 10 or 20 kHz. This
means that if you are going to
accurately measure the relative
signal voltage level difference
between two car r ie rs  say  10
kHz apart, your analyzer needs
to be able to resolve or separate
two signals that close together
but separated by no less than 36
dB in amplitude (and preferably
more thon 36 dB in amplitude in
as much as that is the go-no go
point).

The VSM-5 will do this, the
"everyman's analyzer" VSM-1
will not. And the higher priced
units will also do this. Where do
they differ then, after you leave
the VSM-1 grade of instrument?
Primarily in how far dourn you
can detect and measure a car-
rier say 10 kHz removed from a
desired carrier. With the VSM-5
it is approximately 67 dB down
or to put it another way, if the
10 kHz in frequency removed
signal is more thon 67 dB below
the level of the desired carrier,
you won't be able to display it on
the CRT. Seemingly, for most
fe l lows,  tha t  shou ld  be  ade-
quate. It is not state-of-the-art
however, and that is probably
the primary reason people who
clnimthey will settle for nothing
less than a $13,000. box look
down their nose at the VSM-5
type of machine. State-of-the-art
is someplace up there in the 100
dB down (at 10 kHz removed)
region.

The question is, how many
system operators needthat kind
of resolution? You can answer
t h a n  o n e  f o r  y o u r s e l f  . . . w e
won't prod you.

Because the VSM-5 is a field
usable machine, people natur-
al ly wonder how wel l  i t  wi l l



stand up to the normal shocks
and r igors of f ie ld use. The
manual has some sage advice
that frankly you should repeat
to anyone handling ang of. your
test equipment:

" P er s onne I unfamili,ar wit h
el,ectroni,c'instruments should,
be instructed to auoid. droppi,ng,
throwing, bounc'ing, strilting or
other"wise mishandl:ing the unit.
When transporting the unit in a
uehiclc, care should, be taken to
cushi,on it against seuere shocks
that might occur."

Does that mean that you haul
a special container lined with 3
inch  foam rubber  a round to
transport the VSM-5? Not nec-
essarily, although that is not a
bad idea. If the unit has a desig-
nated place on the service truck,
a spot where three bolt elamps
and come-alongs are not going
to get tossed in the hurry to
beat the rest of the crew to the
watering hole at the end of the
day, chances are the VSM-5 will
l as t  much longer  fo r  you .
Frankly, it needs to be treated
wi th  the  same respec t  w i th
which you (hopefully) treat your
Sony por tab le  co lo r  rece iver ,
maybe even a little more since
unlike the Sony, you will not
f ind  a  ne ighborhood serv ice
shop on every fourth corner.

So much for the lecture. Just
because Texscan/Jerrold inszsts
on labeling the front of the unit"Field Strength Meter" does not
mean that you are free to treat
it like your battered old SLM!

Back  fo r  a  moment  to  the
close-to-carrier measurements.
As anyone who has played about
with an analyzer is well aware,
those beats which fall in close to
the visual carrier are the worst
ones to decipher with accuracy.
The frequency-related (i.e. re-
lated in your mind because of
known FCC/DOT frequency off-
set assignments) at 10 and 20
kHz offset are enough of a pain
evenwith the phase lock circuit.
But at least you know tphere lo
look for them on the screen,
once you have identified the vis-
ual carrier itself. Bfi with the
visual carrier one o/so lzas those
dra t ted  15 .75  kHz s idebands
created by the TV transmitter's
horizontal syne pulses. As the

CARRIER AND 15.75 SIDEBANDS - nots that
sidebands progressively more removed lrom
video carrier frequency (cenler of display) are
progressively lower in amplitude.

not so hot photo and drawing
he re  dep i c t ,  t hey  a re  res t i ng
either side of the visual carrier
at precise frequency intervals.
The drawing (diagram 2) i l lus-

t rates better than we could
manage at the CATJ Lab how a
carrier not frequency related to
either co-channel offset or the
15.75 kHz sidebands might ap-
pear. In diagram 2 it is con-
veniently mid-l5.75 spaced so it
shows up as a non-consecutive
carrier present approximately
39 kHz aboue the visual carrier.
If the visual earrier level in our
drawing was 0 dBmV at this
point, the intermod beat would
be down (right hand scale on
CRT display) 50 dB. Now as we
move closer and closer to the
actual carrier itself, which we
shall assume is stronger on our
display than any of the 15.75
sidebands, we begin to run into

Oak designs with your boltom
line in mind I  These Oak Pay TV
products help you increase sub.
scf lber revenue, without ex-
cessive equipment cost or rebui ld,
without sacr i f ic ing channel
capacrty or requir ing dedicated
channels,  and with minimum head-
end equipment inveslment.

You can choose the Econo-Code
single channel converter-decoder,
the SCC single channel converter.
or the Mult i -Code mult i .channel

convener-deCoder Wilh the
Econo-Code or Mult i -Code, you re
sure ot sscure scrambl ing, un-
scrambl ing with perfect picture
qual i ty,  and headend control  of
the scrambled signal,  A single de-
tented rotary selector on each unit
controls both standard and pre-
mium channel select ion, with auto-
matic unscrambl ing ol  premium
channels.  The SCC converts one
mid-band channel to Pay TV
and al lows for l ine tuning of
' ' p r e m i u m "  

v i e w i n g .

Al l  Oak units are housed in
attractave, compact cabinets with
leatherette-type t inish, and are
manufactured in Oak-owned
faci l i t ies.

Our knowledgeable f ie ld engi-
neers wi l l  help you decide which
approach. and which terminal
type, ts most appropnate to the
needs and prof i tabi l i ty ol  your
system. For l i teraturc or
technical  advice, cal l  the Oak
CATV Division today, or your
nearest Oak sales ol l ice.

ECONO-CODE
Shgle Chann6l Conveds?D6coder
Increa*s revenue In l2,channel or other
non-conveier syslems Oak orovides
scrambler and modulalor tor headend
conlrol ot vrdeo scrambling. Two-position
switch allows selection ol standard of

scc
Slnglo Cnsnnsl Conv6d6r'
Adds  a  channe l  lo r  subscr ip t ion  Pay  fV
by conveding one mid-band channet to
Channe l  3  o r  4  u t i l i z ino  a  mid-band modu-
lator. Simple to conneit, simple ro use:
Mo-po$non switch selects standard or

MULTI-CODE
Mu[€hannsl ConvedsFoocd.r
Decdes channels specilid by the system
operator lor secure scramblina. Incor-
porares an Oak Jewet Case AFt remote
or Trimline AFC varactor conveder to
provde basrc  conved€r  lunc t ions ,  Econom-
ical scrambler and modutator afe providd
lor headend conlrol ot vrd@ scrambtng.

CATV DIVISION/cnvsrae LAKE, rLLrNors 6@14
rd.&: AlH6g.ffi. lu: er@33$
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the resolut ion problem. At 15
kHz either side of the carrier,
the VSM-S can detect ( i .e.  dis-
play) the presence of culprit car-
riers that are approximately 72
dB lower in amplitude than the
main carrier.
By 10 kHz away, we are down to
67 dB amplitude differential for
d isp lay  coherency .  A t  5  kHz
away we are down to approxi-
mately 62 dB. Obviously at some
point below 5 kHz away we lost
the  ab i l i t y  to  reso lve  s igna ls
that are anything but almost the
same level; and even at that, at
some point the two carriers are
going to "marry" as in one or be
lost in "noise sidebands," and we
can no longer separate them.

Ang onalgzer has this prob-
lnm. . .a t  some po in t .  The in -
finite analyzer (i.e. the machine
that can resolve VHF carriers
only hertz apart and widely sep-
arated in amplitude) is not yet a
reality in the CATV world, or
any other for that matter.

We dwell on this point largely
because there tends to be con-
fusion amongst those now look-
ing seriously for perhaps the
first time at analyzers over this
very point. It is a trade-off, yes.
You spend more  money fo r
better ability to resolve closely
spaced-in-frequency but widely
separated - in - Ievel carriers.

Where you draw the line on how
much you will spend will depend
largely on where you draw the
l ine as to your real require-
ments. Everyone would like to
own an ultimate machine, but
when was the last time you ob-
served a water buffalo flying!

One Cute Test

There is one "cute" test with
the VSM-S which we particu-
larly like. That is the hum-mod
test. Having lugged our share of
d isp lay  scopes and por tab le
power  packs  and ca l ib ra t ion
equ ipment  in to  unsuspect ing
subscribers'homes to check for
whether or not we met the 5o/o
hum mod tes t ,  we were  de-
lighted to find that to make a
hum-mod check on your system
with the VSM-5 you need the
following:

(1) A CW carrier on the sys-
tem (i.e. a pilot carrier)

(2) The VSM-5.
You set the VSM-5 up as you

would to read the level of say a
single visual (or whatever) car-
r ie r .  Then you press  a  red
co lo red  bu t ton  marked HUM.
Looking at the display screen,
you observe whether the flat
trace line (flat with respect to
horizontal-straight) is out of flat
at all. If it is, you observe how
mang graticule marks ot parts

of a graticule mark it deviates
and that is your hum-mod as a
percentage.

Akgnment

Anyone getting into regular
analyzer use should be just as
concerned about the mainten-
rnce on the unit as he is on the
day-to-day operating capabili-
ties of the device. For, while it is
unlikely anybody will play drop
kick with the VSM-5 and then
attempt to patch back together
the parts into a working ma-
chine, we all know and erpect Lo
find occasional adjustments that
should be made to keep a unit as
complex as the VSM-5 function-
ing according to specifications.

Can gou do it in a normal
CATV shop?

The normal manual for the
VSM-5 contains general instruc-
tions for field adjustment of the
following areas:

(1) Low-voltage power supply
settings

(2) High-voltage power supply
settings

(3) CRT focus adjustment
(4) CRT intensity (i.e. brill i-

ance of display) adjustment
(5)  Rate  genera tor  ad jus t -

ment (the rate generator pro-
v ides  the  t imed waveforms
which drive the horizontal cir-
cuits of the CRT and the varac-
tor drive for the diodes which
sweep the 650-1000 MHz first
local oscillator to 'scan' the ana-
lyzer  th rough the  f requency
coverage range,

(6 )  Hor izon ta l  Ga in  ad jus t -
ment

(7) 30 dB offset adjustment
(operating adjustment for the 30
dB Iog amplifier).

What  you can??o l  do ,  w i th
VSM-5 manual information sup-
plied, is fiddle with the RF (in-
c lud ing  a t tenuators ,  m ixers ,
bandpass filters and any RF/i.f.
ga in  s tages) ,  the  de tec tor  o r
varac tor  d r ive  c i rcu i ts  (o ther
than the  ra te  genera tor  tha t
provides driue to the varaetor
drive circuits).

The power supplies are prob-
ably the most common adjust-
ment points, there are supplies
delivering +26.2, +11.3, +9.2,
*5.3 and -3.7V DC. There is
also a high-voltage supply that
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delivers +4250 volts to the CRT
anode. Instructions indicate that
you must have (lower) voltage-
reading capabilities down to .05
volts / .1 volt accuracy. This
type of accuracy is not cornnl,on
un less  you have one o f  the
newer  d ig i ta l  vo l tmeters ;  so
when you are  p lann ing  your
VSM-5 test equipmenL budget,
if you don't have a DVM in the
shop, include that in gour bud-
get amount.

Other than the DVI\{, you will
also need the ability to read a 60
microamp current for the inten-
s i ty  ad jus tment ,  a  Tek t ron ix
545 equivalency scope to set the
rate generator, a 5 kV probe for
the VTVM/DVM measurement
of the CRT anode voltage, and a
ca l ib ra ted  s igna l  leve l  source
capab le  o f  p rov id ing  a  (ca l i -
b ra ted)  -50  dBmV leve l  RF
carrier for the 30 dB offset ad-
justment.

Finally, the manual suggests
that you should also have a fre-

quency counter "good to 1000
MHz", but then the manual ne-
glects to tell you what to do with
it. Setting up the 650-1000 MHz
first LO (in the CW mode), the
586 MHz second LO and the 54
MHz third LO plus the 1,10 and
50 MHz birdy markers seem Iike
natural spots for a counter's use.
But usi thozl  manual instruc-
tions, or even diseussion, you
probably would be better off to
Ieave them alone anyhow. If you
need to determine whether or
not either the 650-1000 or 586
MHz oscillators are functioning,
a piece of RG-59 as a probe in-
serted nearby to the circuit, and
coupled to a $59.00 drug store
TV with a UHF tuner would tell
you that. Setting the 54 and 10
MHz oscillators (the 1 and 50
MHz markers are derived from
the 10 MHz base) are crystal
controlled, and for general all
around work even if you knew
what to do when you got into
the package, a 100 MHz counter

would more than suffice here.
The bottom line of test equip-

ment is that you really should
plan your own entry into any
spectrum analyzer area by in-
cl;uding the necessary analyzer
test equipment, sort of to test
the test equipment. It is kind of
foolish to graduate into the ana-
lyzer era without being able to
maintain your choice of unit in
proper operating calibration.

SAnopsis

The previous CATJ review of
the VSM-1 (see CATJ for Janu-
ary, 1975) touted that unit be-
cause it brings visual displays of
wide band signal levels to the
hands of the system technician
and engineer. Where the user
migh-t find the VSM-1 lacking
(i.e. for some of the FCC testing
r e q u i r e m e n t s ) ,  t h e  V S M - b
should fil l the bill.

TECHNICAL TOPICS

l

j

WHEBE Y()U FIND IT

"Have just read y0ur extremely interesting' l \4argin of CATV'; in which you made reterence
t0 a part icular phenomenon cal led 'Knife Edge
Refraction. '  I  couldn't  help but recal l  some dis-
tant but lotal ly regular reception that occured
when I was l iving in Menl0 Park, Cali fornia.
Menlo Park is .171 air l ine miles from the Bear
l \ i l 0un tarn  (Ca l i fo rn ia )  t ransmi t te r  s i te  o f
KMJ-TV, channel 24 in Fresno. In spite of this
considerable dislance, KIVIJ-TV was a regular
signal at l \ i lenl0 Park using a CW-1001 antenna
and a 15 dB gain pre-ampli f ier (see photo).

I t  you l00k at a map, you f ind that the KMJ
signal crosses over 4,2.13 foot tal l  Mount Hamil-
ton (Lick 0bservatory is there). Because the
Fresno transmitter si te is 3,713 feet above sea
level, the Mount Hamilton on-oath orotrusion
can be 'seen' by both ends ol the circuit ;  i .e.
the KMJ transmitt ing antenna and my location at
Menlo Park. 0l special interest perhaps is lhe
tact lhat at Lick observatory lhere are three
massive metal l ic domes (0art 0f the observa-
tory). Perhaps the peak plus the domes created
the knife edge situation.

While l iv ing in Menlo Park and doing home
antenna instal lat ions, I  found that Menlo Park is
the cenler 0f the Kl\4J signal; north or south of
the community and KMJ disappears. And the
two other Fresno UHF transmitters, located 30
miles north ol KMJ's site, were not received;
not even a trace. Their oalh t0 Menlo Park fel l
far north of l \4ount Hamilton of course.

Because Fresno was the closest TV market
carrying the local ly blacked-0ut 0akland Raider

(i .e. unsold out) footbal l  games, i t  was espe-
cial ly pleasing t0 be able to sit  there within ear
shot 0{ the Raider home games and enjoy the
games from Fresno!

John S.  Ph i l l i ps
PHILLIPS TELEVISION SYSTEMS

Pleasanton, Ca. 94566

John -
That story reminds us ol "our" favorile

knife-edge story. Seems a fellow building a
CATV system in Angels Camp, Calilornia had
found an area measuring 20 fset by 25 feet
adiacent t0 his headend where ho too found
KMJ's channel 24 signal; al l  alone ( i .e. no othel
Fresno signals), at a 126 mile distance. He
inslalled a 7 foot parabolic but had only 30-40
microvo l ts  o l  s igna l  (a l though i t  was  rock
steady). So he built one 0f lhe early fore-runners
lo the modsrn day 20 fool parabolic antenna
(see CATJ for July 1974) which just about f i l led

up the area where he had lound signal. Then
because thsre were horses and caltle running
loose in lhe l ield where his headend was, he
c0nstructed a simple three wire barbed fence
around lhe antenna. As he was l inishing up the
antenna a local resident drove lo lhe top of the
hi l l ,  cl imbed out ol his pick-up truck and
slrolled over.

"That ' s  one o f  them radar  th ings ,  a in ' t  i l , "
the local resident queried.

The cable operator glanced up, lo0ked at his
new twenly toot redsrood strut dish and an-
swered alfirmalively.

" l  was in lhe Navy and we used to have them
0n the ship," lhe local went on; "Boy-howdy

they were powerful things."
A l iendish gl int entered the cable man's eye

as lhe local proceeded lo crawl through the new
barbed-wire lence and stroll into the focal point
area ol lhe anlenna.

"Do you recal l  what they taught you in the
N a v y  a b o u t  g e t t i n g  t o o  c l o s e  t o  t h e s e  a n -
lennas?" the cable man asked."You mean about gett ing steri le or some-
thing?" the local asked, as he walked around
the small  feed antenna, studying i t ."Yup - that 's what I  mean, " responded the
cable man.

"Yeh, they told us that the radar antennas
were so powerful that if a fella got in front of
them he might never be able to have any chi l-
dren," remembered the local. "Say, how long
would a fel la have to stand here before that
hapoened? "

The cable operator smiled. " l 'd say you've
gol maybe ten more seconds. .  .  "
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Within ten seconds lhe local was over the top
of the fence, into his beat up old pick up truck
and headed back down the hi l l .

And lhe cable operator never had anolher
visitor at his headend site and years laler people
in Angels Camp st i l l  cautioned others about lour-
neying t0 the "top 0f TV hi l l ."  P.S. The local
ex-Navy man has had four kids in the interim
and al l  are healthy, normal kids; well ,  as normal
as one could expect with him as their Dad!

CHART RECORDER FAN

"Recent arl icles on CATV systems uti l iz ing
chart recording syslems lo supplement tedious
system performance test ing, and t0 faci l i tate
day to day complaints and problems at specif ic
subscriber locations oromoted Lakeland Cable-
visi0n to Invest in a chart recorder.

We chose the Heathkit  Str ip Chart Recorder
model lR-. lBM, a kit .  This is a less expensive
cha( recorder than CATJ has previously re'
viewed (see CATJ lor May 1975 and March
1976), but i t  l i ts our needs perfect ly. Now that
our system has been using the unit for several
monlhs, we wonder how we ever got along
without l l !

DIAGRAM I
The lR-18 uti l izes 10 inch wide recording

paper, with a 140 foot rol l .  The chart paper is
scaled Jrom 0 t0 100. This is a mult iole soeed
recorder that has 12 speeds from 5 lo 200
seconds per inch and 5 t0 200 minutes per inch.

ln our syslem we wished t0 "mate" the
lR-1BM with our Jerrold 704 signal level meter.
The chart recorder reouires a 10 mV balanced
input l ine for proper operal ion, so we set out to
f ind such a signal source in the Jerrold 704.

See diagram 1 . V4, a I  2AU7, has the proper
vol lage source, although the voltage present is

DIAGRAM 2
too high t0 drive the 10 mV input 0f the chart
recorder. You can solder two wires to pins 3 and
B of the 1 2AUZ to bring out the necessary drive
voltage for the chart recorder. Bring them out
into a sel oJ 704 mounted banana jacks, or into a
C i n c h  J o n e s  p l u g ,  0 r  m o s t  a n y  t w 0 - c i r c u i t
(open)'plug you may have handy. Take care
however, not to short the two take off leads
together as this might damage the 12AU7.

To bring the voltage down to the 1 0 mV range
requ i red  to  d r ive  the  lR-18,  see  d iagram 2 .  Th is
is a voltage divider circuit  that provides the
proper l0 mV "signal" for operation ol the
chart recorder.

The recorder has the capacity lo record any
signal-vl l tage in the 1 mV to 10 mV range. We
chose the 1 0 mV range because i t  seems to offer
adequate sensit ivi ty for our purposes. By oper-
al ing the 704 s0 that i t  reads around 0 dBmV
real signal level,  you can manually adjust the
lR-18 controls so that the recording l ine is on
virtual ly any posit ion on the chart recorder
0a0er .

For slow recording speeds, we have found
thal a bal l  ooinl oen sold under lhe Pentel label
is superior lo most recording applications. A
regular ink pen wil l  dig into lhe paper at slow
chart recording speeds and felt  t ip pens we have
tr ied tend to blot when l irst used and then dry
out. Al lernately, Heath has special pens they
sel l  for us with the recorder.

Anyone having any problems is invited t0 give
u s  a  c a l l . "

Garret W. Johnson
Lakeland Cablevision, Inc.
Detroit  Lakes. Mn. 56501

Garrel -
We are pleased that the industry is beginning

t0 make use 0l the charl recorder device for
system maintenance. As you note, 0nce a per-
son has used 0ne, he instantly wonders how he
ever gol along without it. The price ol the
lR-18M kit  from Heath, incidental ly, is $189.95.
lf a system put it into service only one hour per
wr:ek, in 0ne year's t ime you would pay lor the
machine al a rate 0l less than $4.00 oer hour.

KUDOS TO KYLE

"The July CATJ CATA-torial deal ing with the
history of small  lown theater operations was
square on the mark. I  have l ived in the theater
business al l  of my l i fe, although cable TV has
become an equally important part of my l i fe in
recent years. Perhaps lhe independent program
producers wil l  save small  town theaters .  per-
haps  no t .

In the meanlime, we l ike many other smaller-
town CATV system operators will move ahead
(with caution as you suggest) into the Pay Cabte
area. Atter several decades of battling with the
movie going public who complain i f  you show
fairy tales, or complain i l  you show too much

vi0lence, and spits on your l loors and st icks
gum 0n your seats. there is a part icular joy
a b 0 u t  d e l i v e r i n g  t h e  m o v i e s  i n t o  t h e i r  o w n
homes, where they can clean up their own f loors
and pee l  the  gum o f l  the i r  own cha i rs ! "

John Thompson
Atoka Cablevision

.  A toka ,0k .74525

And write on their own restroom walls!

An Honest Reply to An Honest Report

An art icle enti t led, "Where are we with l \ i lul t i -
mode? (An honest phase l l  report)" appeared in
the March 1976 issue of CATJ. The art icle starts
with a statement that a horizontal ly polarized
wave Jront beyond the visual horizon area n0
longer remains horizontal ly polarized. lnteres-
t ingly, this phenomenon has troubled antenna
engineers for the past seventy years. The prob-
lem f irst arose when i t  was f0und that at a large
distance from a lransmitt ing "Beverage An-
tenna" (a simple long horizontal wire antenna
over ground) the polarization is no longer hori-
zontal but vert ical.  In facl better reception was
obtained by a vert ical ly polarized antenna, than
wilh a horizontal ly polarized antenna. Sommer-
f ield (1 ) was the f irst to explain the phen0men0n
theoretical ly in 1908. Recently Sarkar and Strait
(2) have published quite a few reports which
actual ly compute lhe transmitted l ield strength
at various distances for any degree 0t vert ical ly
or horizontal ly polarized antennas. l l  can be
shown that the rat io of the vert ical ly polarized
wave f ield strength to the h0riz0ntal ly polarized
wave transmitted from a horizontal ly polarized
transmitter is approximately proport ional to the
ral io of the horizontal distance between the
transmitt ing and the receiving antenna, to the
v e r t i c a l  h e i g h t  o f  t h e  h o r i z o n t a l l y  p o l a r i z e d
transmitt ing antenna above earth. l t  is also true
that the depolarization elfects would be more
pronounced for high frequency ol operation and
{or high c0nductivi ty and dielectr ic constant of
the earth. For example, depolarization effects
would be more pronounced over sea water than
over a deserl terrain . for the same operating
frequency, In fact, this possibly could be the
reason why lading appeared due to depolariza-
t ion for lhe ( i l lustrated) KGO channel 7 in San
Francisco over a 1 00 mile path over wet gr0und
as the conductivi ty ol wet ground is much more
than that of dry ground. The randomness of the
fading could be explained due to the change ot
the relract ive index oJ air depending on the
condit ioni of that day.

From the above discussion i t  is quite apparent
that a circularly polarized antenna would give a
better receplion in the fr inge areas than horizon-
tal ly polarized anlennas.

Next the authors o{ the art icle in the l \ i larch
issue g0 0n t0 explain why two hel ices are bad
and that the boltom l ine of stacking circular
antennas by this way is that you do i t  in mul-

(1) A. Sommerleld, "Part ial Differential Equa-
t ions in Physics," Academic Press, New
York 1964

(2) T.K. Sarkar and B.J. Strait ,  "Analysis ol
Arbitrarily 0riented Thin Wire Anlenna Ar-
rays 0ver lmperfecl Ground Planes," on
Contract F19628-73-C-0047, AFCRL-TR-
75-0641, Syracuse University, Syracuse,
New York 13210, December 1975.
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tiples of four. They even went on to explain why
lhere is a problem with two helices by quoting
an example from Kraus even though it was inap-
plicable t0 their experiments. Their explanation
01 the observed facls were qui le erroneous.

DIAGRAM I

First the problem they experienced with two
helices was not that they were combining a r ight
handed hel ix and a left  handed hel ix to produce
linear polarization, but they were improperly
phasing the two hel ices wound in the same
direction, lor proper phasing they have to be
combined in the fol lowing way as shown in
Diagram 1. Instead ol combining them as pre-
sented in Diagram 1, i l  they are combined as
shown in Diagram 2, then i t  is quite clear that
the two voltages at the terminals ol the helices
would be 1 80" oul ol ohase and there would be
very little output. The authors probably drew
t h e i r  c o n c l u s i o n s  t h a t  t w 0  h e l i c e s  a r e  b a d
(which is completely wrong!) lrom such a sel-up
as explained in Diagram 2. For other orientat ions
the phase of the two voltages developed at the
terminals 0f the hel ix would be di lJerent. At
TAC0,  we have done ex tens ive  work  w i th
helices and we have found that if two helices
w0und in  the  same d i rec t ion  are  proper ly
phased then the gain would be 3db more than
an individual one. In a similar fashion an array ol
three hel ices can be obtained. In fact, at TACo
we do make tr i-hel ical antennas model Nos.
D-1386 and D-1387 lor telemetry and other ap-
pl icat ions. Hence the statement that hel ices
have to be stacked in multioles of four is com-
pletely false. l l  for any reason the lour hel ices
(as the authors claimed t0 be working) wound in
the same direct ion are not properly phased as
explained in the previous paragraphs then there
would be problems even with mult iples of lour.

The greatest advantage of the hel ical an-
tennas are that for half oower beam width for
both t ield comoonents ( i .e. tor both horizontal
and vert ical polarization), the axial rat i0 in the
direct ion of the hel ix axis and SWR change very
l i t t le over almost a 55% bandwidth. Hence the
hi-VHF, lo-VHF and the UHF band can be
covered by one hel ix in each band.

The hel ix may be quite bulky for the VHF
bands. But J0r the UHF band where most of the
problems occur, the length of the hel ix would be
approximately 30" with the diamter ot the
ground plane being approximately 19". Hence
this is a very practical and useiul anlenna in the
UHF range. We might have a l i t t le problem at the
ends ol the UHF band since lhe UHF bandwidth
is 61 .8%. But the hel ices could be designed to
include one ol the ends of the UHF band.

Next the authors mention about the possibi l i ty
of using a 0UAD antenna for circular polariza-
t ion. First ol al l  the 0UAD gives only l inear
polarizal ion. The cross-polarized component of
a quad is extremely small because the voltages

generated on the vert ical arms o{ the quad are in
phase 0pposit ion to each other. Hence accord-
ing t0 diagram 11 presented by the authors,
there is no way that the oUAD could del iver an
appreciable vert ical ly polarized voltage at the
lerminals.

The cross-polarized Yagis seem altraclive
since everybody in the TV area are quite famil iar
with them, but i l  seems that they are qui le
touchy and i t  is extremely dit f icult  to phase them
appr0priately lor circular polarization over a
large band of frequencies.

Hence i t  seems that the hel ix has a great
potential i ty t0 generate circular polarizal ion over
a broad band without impair ing i ts f ield pattern.

Tapan K. Sarkar
Technical Aooliance

Corooration
S h e r b u r n e .  N . Y . 1 3 4 6 0

Mr. Sarkar -
Marconi once observed to a gent by lhe name

ol Godley who rvas about l0 iourney t0 Scoiland
t0 lislen for the first Trans-atlanlic shortwave
radio signals, " My boy, we are all but amateurs
and I too am one." To that we would add,' 'Some o1 us are more amateur at our endeavors
than 0thers, and to this end we would hooe that
those who are more proficient would not belittle
the attempts 0f those less capable. .  .1or they
(l ike Godley) might just possibly discover some-
thing worth pursuing."

Beverage anlennas (which incidental ly Godley
employed in Scotland in his f irst-ever-receplion
ol shortwave signals across the Atlantic) may be
a whole-lot-more complicalod than the 'simple'
you attribulo to thom. one could drau, a mathe-
matical analysis 0f the Beverage and conclude
with some 'h0nesty' that this antenna might
well be considered a helice in disguise; espe-

cially when one considers the very real ground
ellects ol such an anlenna. (A Beverage antenna
is a design that stretches a very long wire in a
straight l ine lrom receiver towards the transmit-
ter; the transmilter-end of the Beverage antenna
is gr0unded, through an impedance nelwork
approximating the load effect of the anlenna
itsel l ,  The receiver end is inductively coupled to
the receiver. Beverage antennas are employed
widely for LF and low HF work and probably
remain loday one of the most effect ive 'simple'

antennas lor long-haul work in the 50-2,000
kHz range.) But to assume lhat signal polariza-
lion integrity as observed wilh Beverage an-
tennas in the 19 ought-ought era is comparable
t0 lhe polarization integrity problems al VHF and
UHF is, we feel,  a mistake. As generations ol'amateurs' have discovered and re-discovered,
skywave ( i .e. HF via skip) transmissi0ns are
anything but polarizalion-constanl. This is true
at 100 kHz and this is true at 100 MHz. This is
not at issue; for multi-path effecls created by
multiple rellection points within the ionosphere
seld0m il ever have any bearing upon tropos-
pheric palhs such as we must contend with al
VHF and UHF.

As noled, in the March report, we reported
0ur observalion that two helices were bad but
one or four were good. You take exceplion to
this. In our tests, repeated ovet several months,
here is whal we found. By observing the 205
mile path signal level on K0DE, channel 12, in
Jopl in, Missouri,  we were able l0 simultan-
eously observe the signal levels on an " in-l ine"

c h a n n e l  1 1  i n  T u l s a , 0 k l a h o m a .  W h e n  w e
swilched lrom a single circular anlenna to lu,o
anlennas ( i .e. stacked), the channel 11 signal
(87 miles) went UP by the expected stacking
gain ol 2.5-3.0 dB. But at the very same l ime,
the channel 12 signal, over the longer 205 mile

DIAGRAM 2

RmL illictouaue is
n0uf tulice as
Better bg 0

We've been doing a l i t t le mult ip ly ing too!AML receiver sensi-
t iv i ty has been doubled. The noise f igure has been improved
by 3dB. And look at these improvements: r  Reduces size and
cost of antennas required for the same performance r lm-
proves signal- to-noise rat io r  lmproves propagat ion rel iabi l i ty
and reduces durat ion of s ignal fades r Your signal reaches
more distant receiving points r  Spl i ts power into twice as
many direct ions r  lmproved performance is compatible to
existing Theta-Com systems on a retrofit basis. And, as al-
ways, AML is the only operable system currently approved for
LDS appl icat ions. Cal l  us tol l - f  ree at 800-528-6048. Today.

More than 100 AML systems delivered. Most in the world!

The AlhAmerican CATV Manulacturing Company

TH€TA-COM
A subs id ia ry  o f  HUGHES AIRCBAFT COMPANY

P,O. Box 9728/ Phoenix, Arizona 85068.

In  Canada,  AML equ ipment  i s  d is t r ibu ted  to  the  CATV indus l ry  by  Welsh  Communica t ions  Company.



path, went down. And i l  you did inslantaneous
measuremenls, there were t imes where i t  was
as much as 20 dB lower in level with two an-
tennas than i t  was with a single antenna. l l ,  as
you suggest, lhe antennas were " improperly

phased," one would logical ly expect both sig-
nals to g0 down by a similar amount. Yet they
did not. T0 which we deduced that by phasing
lhe two circular- l0gs, we had in lact destr0yed
the circular integri ty 0f the singular antenna(s).
We stick by that observation, especially when
we subsequently found thal lhere are occasions
(perhaps  1-1 .5% o f  the  to ta l  t ime)  where  the
lwo anlennas did produce 2.5 t0 3.0 dB addi-
t ional path gain.

Al l  of this suggets to us thal lhe antennas
were lunctioning c0rrecl ly but that perhaps we
do not yet understand the modulat ing-inf luence
ol the transmission medium; the troposphere.

ON THE FLIP-FLOP

"Pleased to see arl icles on use oi quads and
helical antennas in CATJ (see october 1975 and
March 1976 CATJ). This reinlorces our own
confidence as we have been using quad an-
tennas for three years on Buffalo slal ions (155
mi les)  and our  f ind ings  agree w i th  those in  the
CATJ art icles. We are planning construction of a
hel ical antenna (per CATJ l \4arch) on one Bulfalo
channel CATJ is lhe best technical magazine on
CATV ava i lab le .  Keep up  the  exce l len l  work l "

M.A.  Spence
l\4aclean Hunter Cable TV

Mid land,0n tar io
L4R 1 Z5

Mr. Spence -
Anyone planning c0nstruction ol hel ical an-

lennas would d0 well  t0 see page 60 ol Apri l
(1976) CATJ as well ,  updating our delai led con-
strucl ion plans in the March issue.

NOT RENEWING

"l am not re-newing my CATJ subscript ion
because after 23 years in the CATV business I
am gett ing out. The New York State Equalization
a n d  T a x  B o a r d  r a i s e d  m y  t a x  a s s e s s m e n t
$11,000.  las t  year .  I  so ld  my en l i re  sys lem,
with new cable and 0n my own poles, for
$1  3 ,000. ,  o r  the  equ iva len t  o f  one year 's  cab le
service gross income. I  sold i t  for 29% down
and the balance so the baslards won't get i t
a l l .  I  am qu i l t ing  in  d isgus t  I ' ve  had i t . "

H . H .  H a m m e l
L ind ley ,  N.Y.

1 485B

Mr.  Hammel  -
In the last ten years, six out 0f every ten new

'lobs' were created by lhe federal governmenl.
Therefore the maiority ol the "new" lax payers
are now paid for their endeavors by the tax
col lect ion agency. Your lormer 220 subscriber
system is but a sacrificial offering t0 the increas-
ing expansion 0f big government, at both state
and federal levels. We lear the worst is yet lo
c0me.

()NE MAN'S BALANCE

" Recently CATJ carr ied discussions concern-
ing the instant problem presented when some-
one tr ies to make cri t ical ( in level accuracy)
CATV l ine radiat ion measurements (to check for
compliance with FCC requirements), when one
is using a balanced type ol 75 ohm dipole (and

conversely an unbalanced 75 ohm downline and
meter  ins l rument ) .

The enclosed data shows a very high quali ty
straighl 75 ohm balanced (one side) to unbal-
anced (other side) transformer which can be put
together in the CATV system shop. The mea-
sured soecif icat ions are as fol lows:

I ! 1 E A D ' S  T R A N S F O R M E R

First District

K1AGP - Bruce K. Scott,  Box 934, Bangor,
l \4e. 04401. Active al l  bands CW, 75 and 40
SSB and 2 meters. Chie,f engineer WLBZ-TV and
mainlains CATV system at Main Air National
Guard in Bangor; maintains 34/94 repeater at
WLBZ.TV site.
K18N0 -  J im Monahan,  20  Ed l le  Ave. ,  E .
Norwalk, Ct. 0perates 40 CW, Production man-
ager Inlernal ional Nl icrowave Corp.
WAlMNL - Stanley P. Lapin, 176 Broadway,
New York ,  N,Y.  10038.  Opera tes  80-10 and 2
meters; VP Engineering Microband (MDS).

Second District

WB2YIK - Wil l iam D. Cooley, 300 First Ave.,
Vestal,  N,Y. 13850. 0perates 80-3/4 meters,
ATV, RTTY, FM, SSB, CW and OSCAR. Techni-
c i a n  l o r  N e w c h a n n e l s  C o r p . ,  i n t e r e s t e d  i n
s Keos.
VP2SM/W2 - Vincent L. Bacchus, 130-72
227th  St . ,  Laure l ton ,  N.Y.  1 .1413.  opera tes
80-10 meters ,  most ly  14 .280,  SSB,  CW,  RTTY.
Manager Field Repair and Service Department,
C0RAL; interested in weekend skeds.

Third District

W 3 H T E  -  T o n y  R u t k o w s k i ,  %  F C C  C a b l e
Television Bureau. 1919 l \ i l  Street NW, Wash-
inglon, D.C. 20554. 0perates 40 CW, employed
in Cable Television Bureau engineering group.

Fourth District

K40WK - Grady E. Gardner, Jr.,  Rt. 1, Box
287, Laurinburg, N.C. 28352. 0perates B0-3/4
m e t e r s ,  S S B ,  A T V ,  R T T Y , 0 S C A R .  c e n e r a l
Nlanager Communily Antenna, Inc., interested
in skeds, operates 07/67 repeater on CATV
headend lower.

Fitth District

KSBFI - RobertT, Wil l iams, 16922 Creekl ine
Drive, Friendswood, Tx. 0perales 75 and l5
meters; Manager Engineering, Cablevision Con-
struct ion Corooration.
WBSKEJ - Russel l  H. Dodson, 403 N. West,
Cordel l ,  0k. Operates 80-1 0 and 2 meters; Chief
t e c h n i c a l  s t a f f ,  D o r a t e ,  I n c . ;  i n t e r e s t e d  i n
s Keos.
WASMYF -  C.L .  "Brownie"  Brownlow,  403
E. Main, ElDorado, 0k. 73537. Operates 75 thru
2 meters. Owner El Dorado TV svstem: inter-
ested in skeds.

Sixth District

WAOBIN - James R. Meek, 1129 Piedmont
Ave., Pacif ic Grove, Ca. operates 80-10 and 2
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Conversion loss
RTL (match)
Bandwidth

Less  than 0 .1  dB
Greater than 25 dB
5 to  800 MHz

The unit shown here was construcled on a
p iece  o f  c i rcu i t  board  (G-10 w i l l  do) ,  s ing le
sided. The windings are loose-twisted number
30 w i re  b i - l i l a r  wound on  an  M0:850 bead.

Hansel Mead
0-BlT Corporation

Melbourne.  F | .32901

Hansel -
0f al l  ol  the busy suppliers we know, you are

the most consistently "helpful" t0 the guy al
the system-bench we have run across. Thanks
lor your genuine concern for the guy at the
be nch !

MORE HAMS

The June 1976 issue ol CATJ contained an
up-dated l ist ing of Ham (or amateur) radio oper-
ators employed in CATV and related industr ies,
largely people who are Ham radio operators, and
who also read CATJ. This was the outgrowth of
a February 1976 CATJ "card query" in which
we asked readers to register wi lh us i f  they
happened to be amateur radio operators, prom-
ising nothing in return but the 0pportunity to be
put in touch with fel low "CATV types" who
shared the common interest.

At the 1 976 industry annual gathering in Dal-
las, the lolks at T0MC0 (Mountain View, Cali-
Jornia, supplier ol headend gear) al lowed us to
set up a small  registrat ion area where hams in
attendance could register with us, and receive a
nice three inch mult i-colored badge that identi-
f ies a lel low as a "Ham ln CATV".

From l i t t le acorns large trees do grow. And
thus we come to this up-dated l ist 0l "addi-

t ions" to the CATJ Hams In CATV Roster. To
make this l ist work properly, add al l  of the
fol lowing to the June CATJ l ist ing appearing on
pages 44 to 46.44



meters. Bench tech, MPTV.
W6BWB - Jay Shaffer, Felton, Ca. 95018.
0perates 80-3/4 meters. Bench tech, Tele-
PromoTer of Santa Cruz.
WGCMJ - Paul E. Leake, Sacramento Armv
Depot, Sacramento, Ca. 95813. Operates HF
SSB/CW and  2  me te rs .  P ro jec t  eng inee r ,
AFRTS.
WAOCXN - Joachim H. Hofmann, 1752 Mes-
cal St., Seaside, Ca. 0perates 80, 40, i5, 10
and 2 meters. Chief lech, Monterey peninsula
TV.
WODFI - George E. Sears, 225 Union Ave.
#139A, Campbell, Ca. 95008. Inactive, but re-
lurning to air soon. Manager, Special projects,
video and microwave, Gil l Cable.
WBOEKU - Bruce Schirmer, 2641 Carol Dr.,
San Jose, Ca. 95125. 0perates 146 and 440
MHz; Engineer, T0MC0.
WAOELI - Walter L. Mortimer, 1438 Sacra-
mento St., Redding, Ca. 96001. Operates 10-
1 5-20 meters. System Tech, Finer Living; inter
ested in skeds.
KOHJU - "Jr." Ruchuck, Box 532, Felton,
Ca. 95018. 0perates 80-10 SSB/CW and 2 FM.
TelePrompTer CATV, Sanla Cruz.
WAOKYZ -  Edward  K .  T ip te r ,  Box  1613 ,
Ridecresl, Ca. 93555. Operates 144,220 and
432 MHz. Engineer, China Lake Cablevision.
WOLWA - Robert J. Kreis, Sacramento Armv
Depot, Sacramento, Ca. 95813. 0oerates 80-
10, 6 and 2 melers. Radio-TV Engineer, U.S.
Departmenl ol Defense.
WGNTI - Ronald L. Manning, Sacramento
Army Depot, Sacramento, Ca. 95813. operates"all" bands. Project Engineer, AFRTS.

Seventh District

WTILH -  Se rg  T i ckno r ,  P .0 .  Box  21652 ,

Phoenix, Az. 85036. 0perates 80-6 meters.
President, Wideband Engineering, Inc.
WTKGZ - Hilmer Taxdahl, 21617-881h Ave-
nue West, Edmonds, Wn. 98020. 0perates 80-
10 meters and 2 meter FM. With Cablevision
Services.
WA7Z|O - Larry E. Royal, 2500 NW Regency
#91,  Bend,  0r .97701.  0perates 40 and 15 CW.
Technician, Central 0reg0n C0mmunications
Systems; interested in skeds.
W7Z0B - Jack C. McKenna. Box 267. Mt.
Vernon, 0r.97865. ooerates 75 and 2 meters.
0wner Blue Mtn. TV Cable Co.; interested in
skeds.

Ninth District

WA9HCU - Charles Nydegger, 122 S. Wash-
ington St . ,  Crawlordsvi l le ,  In .  47933.  Ai l
bands, especially 6 and 2 meters. Engineer,
Crawfordsvil le Community Cable.
WB9MEM -  A rno ld  Hobson .  J r . .  122  S .
Washington St., Crawfordsvil le, In. 47933. Ac-
tive 6 and 2 meters; Technician, Crawfordsvil le
Community Cable.
W9NKX - Anlhony C. Fratia, 633 W. Center
St . ,  Paxton,  l l .  Operates 75,  40,20,10 and 2
meters. Co-owner Paxton Communitv Antenna
System.
WA9OGD - Red Hurmon, 413 Chesnut St.,
Fairbury, l l . 61739. 0perates 160-10 meters.
Chief Technician, Cable Television Company of
l l l ino is .

Tenth District

WCAKB - Neil A. Webster, 314 S. River Park
Dr., Guttenberg, la. 52052. operales 80, 75,

40, 20 and 10 meters. Partner. Guttenbero TV
Cable System; interesled in skeds.
K0ELB - Vernon Duffy, Mexico, Mo. 65265.
Operates 75-10 meters, SSB. Consultant, See
TV Co.
WBCJAE - Ron Hutsel, Mexico, Mo. 65265.
Operates 160-10 and 2 meters. Plant Mainten-
ance, See TV Co.
W0KMJ - Ernest A. Sivesind, 901 Walnut
S t . ,  Deco rah ,  l owa .  0pe ra tes  80 -2  me te rs ;
0wner J and E Cable Co., Inc.
K6MUL - Bil l Clough, Mexico, Mo. 65265.
0perates 75, 40, 15 and 10 meler SSB and
SSTV and 2 meters. Chief Tech, See TV Co.

Canadian

VE2ARN - Peter Hame, 149 Princioale, Ste.
Agathe, Des Monts, P.0. operates 2 meters.
owner Laurentide Cable Ltd.
VE3AON - lan MacFarquhar, 1906-40 High
Park  Ave. ,  Toronto ,on t .  Sa les  Eng ineer ing ,
Comm-Plex Electronics, Ltd.
VESEA -  M.A.  Spence,  410 E l izabeth  St . ,
Midland, 0ntario L4R 125 Manager, Maclean
Hunter Cable TV.
VE3HHV - Norman Duncan, 238 Cranbrooke
Ave. ,  Toronto ,Ont .  M5M 1M7.  Ooera tes  20 .  15
and 10 meters. Marketing Representative, Ana-
conda CATV Ltd.
VE3AMJ - Nick Waite, 93 Victoria St.,  W.
A l l i son ,Ont .0pera tes  160 CW/SSB and 2  FM.
Manager of Borden Cable Television Ltd.; inter-
ested in skeds.
VE50Z - Denny Tretiak, 2034 Wascana St.,
Regina, Sask. 0perales 80 and 20 meters; De-
s ign  Eng ineer ,  Sask .  Te l .

6743 KINNE ST, EAST SYRACUSE, NEW YORK I3057
TEL (3r5) 437-4529

The quality of LRC connectors compared to other con-
nectors has made the cost/performance value of LRC
connectors virtually irresistible. CATV CONNECTORS
lS OUR BUSINESS. We bel ieve our advancements in
the CATV connector industry are unsurpassed. Many
manufacturers have copied our ideas. However, we
know we maintain the highest performance standards
in the industry. The time has come to make the LRC
comoanson.

How many of these features does your
present connector have?

Features LRC vs.Others

1. 6262 Aluninum tor Corrosion nesistance
2. Stainless Stcel nadiation Sleey€s
3, Positiyo Stops (l{0 Torque lvrenches 0r

S!ecial Tools)
4. Size(ErsyAssonbly)
5. Controlled o-ring C0mpression (Positive Soal)
6. Captive Parts
7. Reusalle (Cannot overtighten)

v

v

v
v
v
v

Call the CATV Connector Specialists.

I R C  E L E c r R o N r c s ,  r N c .
901 SOUTH AVE.. HORSEHEAOS. t{.Y.lrlEas PHOI{E 607-n$3aaa
AVAILABIE lN EURoPE THRU: €l.ctro Service X.V., Xl.iN lic0wrrdijt €, B 2m ticheletr, Selglum

o
(o

c')ffictPo\.v?';fi co.
45



F

o

Optical (Fiber) Aduances

One of the most touted opera-
tional advantages of a CATV sys-
tem is its ability to carry a wide
spectrum of signals (typically 50-
300 MHz in a modern system)
s imu l taneous ly .  The prac t ica l
limits of wide spectrum carriage
are lnrgelg actiue elcctron'ics;
that is, the cable itself has no
particular characteristics which
limit useful spectrum space to
the 50-300 MHz range. Rather,
the amplifiers which show up at
regular intervals along the sys-
tem are by nature limited to use-
ful amplification curves in some
portion of the total spectrum
which is smaller than the typical
cable-useful spectrum.

As much as cable exceeds the
channel capacity of a single tele-
vision station (i.e. 40 plus chan-
nels for one facility versus a sin-
gl,e channelper station for broad-
cast TV), the same ratio exists in
another order of magnitude with
a  new emerg ing  techno logy
known as fiber opti,cs.

Fiber optics teehnology is ap-

CATV vs. FIBER OPTICS

proximately ten years old. In a
fiber optics system, the trans-
mission medium is a glass-type
"cable" which replaces the fami-
liar "coaxial" cable utilized pres-
ently in CATV. The frequency
range of signals "carried" by a
fiber-optics cable system is in the
"light range." That is, rather
than carrying RF signals as we
know them, in our present 50-300
MHz region, all "carriers" trans-
ported by f iber-opt ic "cables"

are in the micron-meter (micro-
meter) region (a micron-meter is
1/1,000,000 or one-millionth of a
meter). Frequencies in this re-
gion are far above that range
normally associated with "RF"

(for comparison, 100 MHz is ap-
proximately the wavelength
equivalent of 3 meters; UHF TV
is in the 0.7 to 0.5 meter region.)

At such exceedingly high fre-
quencies, normal coaxial cable
techniques simply will not func-
tion. On the other hand, anyone
with a powerful spotlight on a
dark night is "transmitting" a"signal" in the same general fre-

quency-range as we are dealing
with in a fiber-optics transmis-
sion system.

A standard television signal
requires a 6 MHz wide spectrum
for full carriage of all necessary
modulation information. With-
out regard to receiver interfaces
or ampl i f ier capabi l i t ies, the
modern CATV system is capablc
of transporting 41-plus such 6
MHz wide channels in the 50-300
MHz region. This would be a "ful-

Iy loaded" system based upon
current CATV technology.

The fiber-optics bandwidth is
measured in terms of "thousands

of megacyele - equivalents."
Rather than the capacity to car-
ry (i.e. transport) say 41 TV
channels simultaneously, the fi
ber-optics transmission medium
is capable of handling perhaps a
thousand channels at one time.
Obviously, that is more channels
than anyone could ever use for
standard television signal trans-
portation; but the capacity zs
there.

The development of the fiber-
optics transmission medium, or
the "cable," has been underway
for about ten years. In the earli-
est "cables" the losses per incre-
ment of measurement (typically
measured in dB loses per foot in
the early days; then per hundred
feet and most recently per kilo-
meter) were very high. Today
the advances in fiber-optic "ea-

ble" technology has advanced so
far so fast that the losses being
quoted are down in the 1-3 dB
per kilometer range. A kilome-
ter is equivalent to 1,000 meters
or roughly 3274 f.eeL.

The earliest fiber optic cable
commercial ly avai lable, Cor-
guid,e (Owens-Corning), now has
losses of approximately 20 dB
per kilometer; and it is priced at
around 70 cents per foot. This is
commercial cable you can buy
today. At the same time Sie-
men's has developed in their lab
a 1.35 dB per kilometer cable,
Corning has another laboratory
cable with 2.0 dB per km and Bell
Labs reports a 1.06 dB cable per
km.

Additionally, Corning believes
the present Corguide cable will
come down to 10 cents per foot
(for the 20 dB per km loss cable)



shortly, as production increases.
So today you can build a fiber

optic transmission medium, with
20 dB loss every 3,274feet, for 70
cents a foot for the "cable"; and
shortly you will be able to build
the same system at 10 cents per
foot for the cable. This compares
favorable with a .500 style trunk
line for pricing (roughly $100.00
per thousand feet) but losses
(0.61 dB per 100 feet) are far
better (i.e. lower). The trade off,
interfacing not included, is that
rather than carrying 250 MHz of
spectrum (with a capacity of 41
TV channels) the fiber optic "ea-

ble" would be capable of several
thousand "MHz"  o f  spec t rum
space with the capacity for per-
haps 1,000 channels.

When the 1-3 dB per km cables
become ava i lab le  (and tha t
should be within 1-3 years) at
prices near those of the present
Corguide "cable," the long-haul
advantages  to  f iber -op t ic  sys-
tems become ev ident .  I f  you
were spacing "amplifiers" at the
present22 dB spacing employed
by many CATV systems, you
would go 24,009 feet between
amplifiers (4.55 miles).

All of this sounds a little bit
like a fairy tale.It would be if the
commercial interest in fiber-op-
tics were not so high. In particu-
lar, the telephone industries are
looking at the ability to multi
plex hundreds of thousands of
telephone eonversations al,ong
wi,thhundreds of TV channels all
on one f iber-opt ic cable. One
whole large metropolitan area
such as Tulsa could be served
with a single "cable." With those
kind of rewards at the end of the
R and D period, the investments
in time and dollars at this point
seem minuscule by comparison.

The "cable" is only part of the
new hardware or technology re-
quired. One early problem, for
example, was "splicing" sections
of cable together. Unlike CATV
splicing where fittings can be
employed, the fiber optic system
employs coherent strands of fi-
berglas mater ial .  The l ight
beams travel through these
strands and when there is a junc-
tion or splice the coherent light
from one strand must mate exac-
t l y  w i th  the  cor respond ing
strand in the second piece of ca-
ble. Otherwise there are high

"splice,/transfer" losses. The so-
lut ion to this problem comes
from an apparently little known
eompany in Banning, California
called Deutsch Company. Early
attempts at splicing cables in-
volved grinding down the ends,
buffing them to a smooth close
tolerance finish and then glueing
the two ends together; preciselg.
That was a bad, critical (for field
app l ica t ion) ,  lossy  approach.
The Deutsch people have devel-
oped a plastic cylinder that al-
lows a matrixing of the two ends
together in a "butting" arrange-
ment; and connector losses are.
now down to 0.3 dB per "splice

connection".
Getting signals into and out of

the fiber optic cable is another
problem to be total ly solved.
Light sources are introduced in-
to one end, carried by the fiber
optic cable as long as the source
power overcomes the cable at-
tenuation; and then a "line ampli-
fier" is required to re-amplify ihe
a t tenuated  s igna l .  So  fa r  i t
sounds like a CATV plant. A line
amplifier is more of an optical
box than an electronics box how-
ever; it takes coherent light at a

I

Headend and distr ibution l ine oulages cosl you customer good wil l  and they
c0st money. A CATV system with unreliable service will never reach its true
potential salurat ion. Brown Eleclronics cures headend and distr ibution olant
outages due t0 l ightning and AC switching spikes with the ful l  Mini-Mizer
l ine-up 0f power protection syslems. Ful l  one-year guaranlee, patented
circuitry works for you twenly-four hours per day to prevent AC supplies and
fuses from going on the fr i tz when l ightning str ikes or AC sources develo0
large transients. Models for every appl icat ion, including 240 VAC primary
and microwave sites.

BROWN ELECTRONICS
Artemus Road
Barbouruille, Kentucky
lng$
G(n sr6-5:23'

The f irst l i f t  mounted far forward to give you the eff iciency, the
convenience of a one man aerial bucket l i f t  on a van with no sig-
nif icant loss of capacity. 30, working height, plus al l  the features,
a l l  the  s tab i l i t y ,  a l l  the  in tegr i t y  you ,ve  come to  expec t  f rom
Durne l l .

Cal l  or write for an eye-opening demonstrat ion.

DAilIEI I en g ineerin g, inc.
Phone712/852-2611 .  Broadway (Hwy.4)  South  .  Emmetsburg ,  towa 50536
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Andrew Corp., 10500 W. 153rd St., orland Park, lL. 60462 (t$2, ttt3,MgSateilite Terminats)
Anixter-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (01)
Avanlek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (lil8)
Boldon Corp., Eloctronlc Dlvlslon, Box 1327, Richmond, tN. 47374 (M3)
BLoNDER-ToNGUE LABoRAToRIES, one Jake Brown Rd., old Bridge, N.J. 08857 (rill, titz, it4, Mb, M6, M7)
BRoADBAND ENGINEERING,1NC.,535 E. Indiantown Td., Jupiter, F1.33458 (09, r0placomont parts)
Burnup & Sims, Box 2431, W. Palm 8each, Fl.33401 (S2, 57, SB)
CALIFoRNIA MICRoWAVE, lNC., 455 West Maude Ave., Sunnyvale, CA 94086 (tttg) (Satolllt8 Tsrminals)
CATEL, 1400-D Stierlin Road, Mt. View, CA. 94;43 (it4, itg)
CCS HATFIELD/CATV DlV. 5707 W. Buckeye Rd., Phoenix, AZ 85063 (Mg)
Cerro Communications Products, Halls Mill Road, Freehold, N.J. 07729 (M3, tili, li7)
C-CoR ELECTRoNICS, lnc.,60 Decibet Rd., Srare Coilege, pA.16801 (M1, i l4, i tb, S1, 52, 58)
C0MMUNICATI0N EoUITY ASSoCIATES 8200 Normandate Btvd., Suite 323, Bloomington, MN 55435 (Sg)
Co|\4M/SCoPE CoMPANY, P.0. 8ox 2406, Hickory, NC. 28601 (M3)
ComSonics, Inc., P.0. Box 1106, Harrisonburg, VA.22801 (M8, M9, S8, S9)
CoRAL, lNC., 400 Ninth Street, Hoboken, N.J. 07030 (Ml, M4, Mb, M6, i l t7, Dg)
DAVCo, lNC., P.0. Box 861 Batesvi l le, AR.72501 (01, S1, S2, SB)
DELTA BENCo CASCADE lNC., 40 Comet Ave., Buflato, NY. 14216 (M4, M7, i t8, 03, S8)
EI{TR0N, l ]{C.,70-31 84th Street, Glendale, N.Y.11227 ( i l4, i ls,04, Db, S8)
FARINoN ELECTRIC, 1691 Bayport, San Carlos, CA 94070 (t19, Sg)
GA[4C0 INDUSTRIES, lNC., 317 Cox St.,  Roselle, N.J. 07203 (M5)
ITT SPACE CoMMUNICATIoNS, lNC., 69 Spring St.,  Ramsey, N.J. 07446 ( i l tg)
Jeny Conn & Assoclalos, 550 Cleveland Ave., Chambersbutg, PA.17201 (03, 05, 06, D7)
JERR0LD Elsctronlcs Corp., 200 Witner Road, Horsham, PA. 19044 (i,|1, ilz, M4, Mb, M6, ttl7, 03, DB, S1, 52, S3, SO)
Kay Electronics Corp., 12 Maple Avenue, Pine Brook, N.J.07058 ( l l l8)
LRC Electronics, Inc., 901 South Aye., Horseheads, N.Y. 14845 (M7)
l4agnavox CATV Division, 133 West Seneca St., Manlius, N.Y. 13104 (lll1)
Micr0wav6 Flltor Co., 6743 Kinne St., Box 103, E. Syracuse, N.Y. 13057 (M5, b.ndpass flnors)
MID STATE Communlcatlons, Inc., P.0. Box 203, Beech crove, lN. 46107 (M8)
oAK INDUSTRTES |NC./CATV DtV., Crystat Lake, tL 60014 (]rt l ,  M4, M9, 51, S3)
Pro-Com Electronics, P.0. Box 427, Poughkeepsie, N.Y. 12601 (il5)
PRoDELIN, lNC.,1350 Duane Avenue, Santa Clara, CA.95050 (M2, M3, M7, 52)
0-BlT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (lil4)
0E lilanufacturlng Co., gox227, New Berlin, PA. 17855 (il19, tools & oqulpmont)
RICHEY DEVELoPMENT CoRP. ,1436 S.W.44rh ,ok tahoma Ci ry ,0k .79119 (M1,  M4,  MS,  SS)
Rll ls CATV Dlvlslon,50 Antin Place, Bronx, N.Y.10462 ( i i l5, i l7)
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8)
scientilicAtlantalnc., 3845 Pteasanldate Rd., Ailanta, GA.30340 (Ml, itz, ttt4, ttl8, sl, s2, s3, s8)
SITCo Antennas, P.0. Box 20456, Portland, 0R. 97220 (D2, D3, 04, 05, 06, 07, 09, M2, it4, tits, M6, lttg)
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3)
TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (i18, bandpass flltors)
Thsta-Com, P.0. Box 9728, Ph0enix, A2.85068 (t11, l{14, M5, M7, M8, S1, S2, S3, S8, A]{tL t[tcrowavo)
TllilEs wlRE & CABLE C0., 358 Halt Avenue, Wailingford, CT. 06492 (M3)
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0. 80204 (SO)
Tocom, lnc., P.0. Box 47066, Dallas, TX. 75247 (n1, il14, M5, Convoriors)
T0MC0 CoMMUNICATI0NS, lNC., 1132 Independence Ave., Mt. View, CA. 94043 (M4, M5, t tg)
Tonsr Cablo Equlpmsnt, Inc.,418 Caredean orive, Horsham, PA.19044 (02,03,04,05,06, D7)
Van Ladder, Inc., P.0. fux 709, Spencer, lowa 51301 (M9, automatod laddsr oquipmoni)
WAVEIEX Indiana,66 N. First Ave., Beech Grove, |N.46107 ( l i l8)
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towors)

(NoTE: Assoclatos llsl0d In bold faco aro Chador l[0mbors)

Dlslrlbulors:

Dl-Full CAW equipmenl line
D2-CAW anlennas
D3-CATV cable
D4-CAW amolifiers
D5-CATV passives
06-CAW hardware
D7-CATV connectors
D8-CATV lest equipment

ilanulscturorr:

M1-Full CAW equipment line
M2-CAW antennas
M3-CATV cable
M4-CAW amoliliers
Ms-CAW passives
M6-CAW hardwars
M7-CATV conneclors
M8-CAW tesl equipment

Sorvlcs Fllms:

51-CAW contracting
52-CATV construclion
53-CATV linancing
S4-CATV soltware
35-CATV billing sewices
56-CATV publishing
57-CAW droo installation
58-CAW enginesring

C)

Iow level,  ampl i f ies the l ight
waves toa higher level, and then
sends them on down the "Cable"

to the next amplifier. To modu-
late the light beam, a multiplex-
ing approach is used wherein all
ofthe desired earriers (such as at
the head end) are introduced at
one time into the cable via the
light transportation mode. This

is not dissimilar to the AML op-
proachto CATV microwave. But
the input transdueer or the out-
-put point(s) demodulator is un-
like anything we are familiar
with.

The fiber optics rate of tech-
nology advancement is so rapid
that at the present time there
are studies underway to deal

with the practical problems of
protecting fiber optic cable from
the environment. Two installa-
tions are nearing completion in
the United States; one by Bell
near Atlanta and another by
GTE in California. Other sys-
tems, including one long-haul
pystem, are under construction
in Europe.48
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AT$+ilsEICH*

o One moving part insures long-term reliability o Self-cleaning contacts
o Standard F Connectors allow easy installation o ldeal for

Head-end switching o Remote control model available (DC operated)
*Quantity discounts available.

lmmediate Delivery -Call 51 3 I 258-21 81

An Arvin Industries Subsidiary
P.O. Box 3005, Dayton, Ohio 45431




