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Whether you've been planning to build or expand
your distribution sSrstem uptown, downtown or out to the

suburbs, the improvements we've just made in our depend-

able Series 6500 Line Amplifiers means now you can afford

to go first class.
rVe've lowered the cost per mile a number of ways.

First by beefing up the 650Os signal output level. Now each

amplifier works harder. You'll need fewer. So a 6500 distribu-

tion system costs you less rrroney to buy.
To make the 6500 more stingy when it comes to

power consumption,we've improved the current load. So

besides getting a smaller bill from us for less amplifiers, you

get a smaller bill from your electric company for less power.

And we've toughed up *ris amplifier and redesigned

the power supply to bring you even more Scientific-Atlanta
dependability. As close to 100% as you can get. You save addi-

tional dollars on maintenance and replacement costs.
Of course we've been smart enough to leave well

enough alone. Such as the advantage ofour hybrid solid state

circuitry. And our basic design which easily permits

expansion anytime you want.
Send us your strand maps or call Doug Light at

!':J] iffi::?#:tiff ' o"'o S ci entif i c
nothing but good news. Atlan+^

tallglr racr

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-20OO,TWX 8IO-766-4912, Telex 054-2898

Er.op", Hindle House, Poyle Road, Colnbrook, Slough, SL3OAY England, Telephone Colnbrook 5424/5,Telex848561
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DOES YOUR PRESENT TAP OFFER
TAPERED COUNTERBORES?

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

1 . 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.

frernernAe', a/ gJ/g ane dc,hueo
,/ea tp ttiam y'o,aznUe,O.

RMS ELECTRONICS, INC.,50 ANTIN PL., BRONX, N.Y.,10462/CALL COLLECT I212I892.1OOOITELEX#224652-24 HOUR SERVICE/CABLE ADDRESS"RAMONICS"
CANADIAN REPRESENTATIVES:  DESKIN SALES CORP.  /  MEXICAN REPRESENTATTVES:  TV CABLE DE PROVINCIA S.  A . ,  MEXTCO CrrV,  Me i rcO
WORLDWIDE EXPORTS.  INCLUDING PUERTO RICO '  ROBURN AGENCIES INC.  /  CABLE ADDRESS:  , ,ROBURNAGE' .  

/  NEW YORK i l tex#zss Iq , , ioen ,Un, .
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Oakhas
what need

andin cablt
payTV

products
technology

facilities
Oak has what i t  takes to supply what you need, in
product, in counsel, and in service before and after
the sale. You make the best choice for your system
when you choose a warranted Oak product.

The Oak CATV Division's engineering design capa-
bi l i ty and world-wide research faci l i t ies, augmented
by a basic corporate expert ise in closely related
areas, give you state-of-the-art product backed by
expert service.

Oak's cable/pay TV products are manufactured at
company owned faci l i t ies, your assurance of com-
mitment, continuity and quali ty.

For complete information about any of these Oak
products, cal l  or write our CATV Division sales de-
partment.

Oak's complete line gives you these
excellent choices.

1. Mult i-Code.
Varactor converter decod ing specif ied
channels for  subscr ipt ion pay TV.

2. Econo-Code.
Single channel  mid-band converter-
decoder.

3. Toggle Switch Converter.
Designed for European cable systems.

4. Trimline l l  AFC Converter.
Choice of  26,  31 or  35 channel  set- top
converler.

5. Jewel Case AFC Converter.
Remote contro l ,  31 or  35 channels.

6. Econobloc ll Converter.
Convers ion of  11 mid-band f requencies
for 23-channel capacity.

7. Mini-Code.
Single channel  low-band decoder.

8. SCC Single Channel Converter.
Adds a midband channel  to  12-channel
systems.

9. Gamut 26 Converter.
26-channel ,  e lect romechanical  set- top
converter.

lltrl( hrhnl'ios lno.
CATV DIVISION
CRYSTAL LAKE,  ILL INOIS 60014
Telephone: 815-459'5OOO ! TWX| 910'6321-3353
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PUBLISHED MONTHLY, AS ITS OFFICIAL JOURNAL, BY THE COMMUNITY ANTENNA TELEVISION ASSOCIATION, INC.
OKLAHOMA CITY, OKLAHOMA AS A SERVICE TO ITS MEMBERS AND OTHERS PROVIDING CATV/MATV SERVICE TO
THE TELEVISION VIEWING PUBLIC LOCATED THROUGHOUT THE WORLD.
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Well, we did it. Small earth terminals for CATV are approved. Editor
in  Chief  Bob Cooper f inds At lanta 's  channel  17 programming
fascinating in Oklahoma (they are now on the air via the bird) but
(honest ly)  not  us ing the "smal l "  antenna shown in h is  hands on our
cover. See Coop's Cable Column, page45 here for the inside story of
how it al I happened.
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CATA- roRinl
KYLE D. MOORE, President of CATA, Inc.

Letting OurGuard Down
There is cause for temporary jubilation in the

cable camp. In a series of end-of-year and
end-of-tenure moves, the Federal Communica-
t ions Commission has freed some of us from
several different forms of bondage. First there
was a reprieve from the March 3'1,1977 franchise
deadline. Then there was the l i f t ing of the ban
against small CATV earth terminals (see Coop's
CableColumn, page45 here). Which was fol lowed
by the decision to al low Atlanta's channel 17
(WTCG) to assume the needed common carrier
status for i ts satel l i te distr ibution network.

Those of us who have labored hard and long to
turn back bureaucratic power abuses of our
modest, i  nsig n i f  icant master anten na busi nesses
can take some pride in the collective efforts that
went into each of these "victories". But we are
hardly out of the woods yet and this is no t ime to
turn away f rom the remaining threats to our f uture
existence, whereverthey may be.

Much might be made of the rush of last minute
business done by FCC Chairman Wiley, as he
heads for the big f lashing sign marked "E-X-|-T".

Why this man should suddenly give cable an
above board f air shake only after his own f uture as
a communications regulator has drawn to a close
is. .  . frankly, beyond your speculative powers.
Yet the why is exactly what must concern us now
as we are about to enter into a new, unknown and
even un-named regulatory era under a new Chief
Executive and a re-structured FCC.

lf this industry learned nothing else in the past
yeat, i t  did learn that poli t ics make the
Washington world go around, and by whatever
fashion or in whateverform, poli t ical "f r iends" are
good f riends to have. Starting at the top,
President-elect James Earl Carter is an unknown
factor in communications. l f  one was prone to
believe utterances of brother Billy Carter, one
would suspect that down deep Carter carried a
certain amount of malice and contemptousness
forthe exist ing broadcast structure in this nation.
Brother Bil ly believes al l  of the media, but
television in part icular, is troublesome and "too

big for its britches". lf the President shares any of
rthese beliefs (and there is not the sl ightest sound'indication 

he does), then the broadcasters and
the networks could be in for some tough years
ahead. A federal Justice Department determined
to give the networks f its would have no shortage
of materialfrom which towork.

Cable's impact on any portion of the Carter past
is unknown. Frankly, we just have not played that.

important a part in his past, so if we get any
attention (posit ive or negative) in the near future,
i t  wil l  probably be because (1) we present an
alternative to broadcasting (and that assumes
that Carter has any resentment for the existing
broadcast structure), or, (21 because somebody
close to him, within his present or future staff ,
takes an interest in our well  being. Like we said,
nobody knows. . .simply because there is
nothing to know; yet.

After the President, the next stop for us in the
Executive Branch is the presidential ly appointed
head or chairman of the FCC. Who wil l  he be? Or
more important, what wil l  he be? As this is writ ten
in mid-December, most of the conjecture about
f inding a replacement for Chairman Wiley centers
around f inding someone with extensive en-
gineering and/or common carrier experience.
There just may be such a person currently
working within the FCC. Or there may be such a
person in industry, say connected with MCI or
one of the other broadband bulk message delivery
firms. There may even be somebody within the
cable industry who f i ts such an outl ine. Or, al l  of
this mid-December conjecture may be a smoke
screen leading down a bl ind al ley.

Until we know who the new FCC leader is, we
cannot begin to guess how this new leader wil l
adapt to the myriad of practical problems facing
cable television as we head into the last 23% of
the 20th century.

All  of which leaves us guessing, and uncertain,
as to how our future regulatory problems may
develop, on the Executive branch side of
government. The same can hardly be said for our
immediate future over on the legislat ive side of
the equation.

Although Congress adjourned early in October
afterf inding itself unable to pass a cable f ine and
pole bi l l  (but adopting a new copyright bi l l  that
includes cable for the f irst t ime), and wil l  not
reconvene unti l  after this is in print, their
adjournment has hardly prevented things from
happening. With the new session of Congress
wil l  come no fewer than two cable bi l ls, and a
couple of cable-related bi l ls. And there wil l  be
hearings on a massive re-write of the communi-
cations law of the land; the act of 1934. l f  there is
a measure of unknowns over at the Executive
Branch of Government, vis-a-vis cable TV, there is
l i t t le on the legislat ive side. When the 94th
Congress adjourned, proponents of a "pole bi l l"
for cable said they would be back. Early in the new



session. We must take them at theirword.
When the 94th Congress adjourned, there was

every indication f rom both proponents in
Congress and over at the FCC that a f ine and
forfeiture bi l l  (standing alone, without poles)
would also be back, early. There have been no
substantive changes in the makeup of the various
committee groups that wil l  consider this type of
legislat ion, as a result of the recent national
election. So the people who were in place when
Congress adjourned wil l  be pretty much in place
when they reconvene. l t  looks l ike business as
usual .

Cable re la ted b i l ls  wi l l  inc lude a poss ib le  b i l l  to
change the status of VHF and UHF translators; i f
the FCC does not take some action of its own
prior to that t ime. Another cable related bi l l  wi l l
surface in the area of permitt ing funding of rural
cable type systems by some federal agency, and
REA is  a f  ront  runner  f  or  th is  "honor" .

But  the b ig daddy of  them al l  w i l l  be the
complete (they say) revision of the Communica-
t ions Act of 1934. There are various estimates of
how long this may take. Congressman Van
Deerl in, perhaps only part ial ly serious, has been
quoted as suggesting "i t  may be done by 1984".
Others, more optimistic, are saying it  is a
two-year project, and they speak in terms of a
1979 completion date.

Cable's part in the bi l l  is relatively minor; in the
scheme of how complex the act i tself is l ikely to
be. The 1934 act, adopted at a t ime when
communications was simple and special interest
groups such as broadcasters hardly well en-
trenched as effective lobbying forces, was really
acodif ication of an act f irst writ ten in ig2l . l t  took
seven years in that era to put the'27 (Radio) act
into f inal form. That does not suggest much hope
fora two yeart ime f rame this t ime around.

Cable's role in the early days look to be largely
advisory. A ten person advisory board has been
formed, with representatives from virtual ly al l
facets of the CATV business. CATA's representa-
t ive to this advisory group, General Counsel
Richard L. Brown, is l ikely to be attending
sessions for the group unti l  his six year old
daughter is well  into high school.

This is no time to let our guard down. Rather,
this is the t ime to be forging ahead with postive
programs to make ourselves known as business
people with an interest in poli t ics and an interest
in helping ourelected representatives reach their
constituentcy. That is the only way.you wil l  get
the ear of a "voter in Congress" when you need
him to l isten to your side of a problem. This is a
fresh new start with a whole new ballgame. Let's
al l  get out there and make our individual voices
heard this t ime around. I have the feeling that
before this game is over, we are going to need
every memberof ourcable team in the game.

I

Gans are Fine. but...

forLong'Term
PayTVSecurity!

Our unique cable trap* offers you:
r  Durabi l i ty  above and beyond any other  t rap on the

market  .  .  .  ( res is ts  moisture,  temperature var ia-
tions and it can survive a fall from a 200-foot tower)
and,  because of  our  more durable construct ion i t
wi l l  last  longer than the drop cable you are now
us ing .

r  A low prof i le  because i t  b lends in  wi th i ts
envi ronment  ( looks l ike the drop cable around i ts
i ns ta l l a t i on ) .

But fhat's not the whole story .. .
A long wi th the long term secur i ty ,  for  the same pr ice
you' re get t ing a t rap wi th deep-notch depth ( typ ical ly
greater  than 70dB) which does a bet ter  job of  e l imi-
nating R-rated audio complaints. And walt unti l you
hear our prices lor dual-channel traps!
For  a solut ion to your  Pay-TV secur i ty  problems,  jo in
the many other satisfied systems operators and call
or  wr i te  to:  Vi tek Electronics,  Inc. ,  200 Wood Avenue,
Middlesex, N.J. 08846 I ret: lZOt; 469-9400

VITEKELECTRONICS,
tNc.
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APICTURE THAT TRA'ELS
4416jo,0 MILESTHROUGH
SPACE DESERVES

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

AT A COST YOU
CAN AFFORD.

o

a

o

a

--

Wide choice of f lexible, modular sys-
tems can be designed for Your area,
your  needs.
INTELSAT qual i ty  in  a commercra l
earth station. ITT SPC has been re-
sponsible for 74 satel l i te communica-
t ions earth station instal lat ions
Antenna and electronic package relt-
ab le as only  an e lect ronic  gystem
manufacturei can make them SYstem
availabi l i ty 99 9% to 99 99%, depend-
ing on system configurations
Bet ter  marg in ensured bY suPer ior
G / f  a n d  s i d e l o b e  P e r f o r m a n c e
Threshold extension recelvers avall-
ao le.
Choice of antennas-4 5 and 1O meter.
Addi t ional  subcarr iers  avai lab le for
mul t ip le  sate l l i te  operat ion.  Upl inks
available for video broadcast.
Full  turnkey operation includes tratning
program and ongotng englneer lng as-
sistance. Flexible f inanctng and leas-
ing p lans avai lab le.

Give yourself the margin of confi-
dence with an ITT SPC earth station.
For detai ls, contact ITT SPace Com-
municat ions,  Inc,  69 SPr ing Street ,
Ramsey, New JerseY 07446. Tel (201)
825-1600 Telex 134552.

?

o Space Communications, Inc. III
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A few vcar" har-k we introduced
the frrst Wavetek sweep'signal gen-
FrAtnr  r ]cc icner - l  cnec i i i ca l l v  {o r  lhe

f -ATV 'ndr rq tn r  Th , r i  was  the  Mode l
IBOIA-a 1- to 500-MHz rnstrument
w' th an nntronal  raroe oJ 450 to
950 MHz, 75-ohm calibrated output,
bui l t - rn RF detector ,  and crysta l -
c n n t r n l l c r J  h r " d r r - m a . L e r  c r r c l c m  T t

also has a s imn-sween funct ton to
tec '  nncrat in . '  s \ /sremS wi th minrmum
subscriber interf erence.

Since then,  we've brought  out  a
few other CATV instruments Like
the Model  1850/  I860 an economi-
cal transmrtter/receiver combrnation
for continuous monitoring of CATV
srrste-r ner{nr-anr-e Tt feotures car-
r i o "  l o r r o l  r o r r ] i n a c  r l r n n  e a h l e  e o m -

n a n c : r i n n  ^ . . 1  t ' , . o 4  R F  I r i ^ ^ o .
v u , r J u | v r r  , e v  ,  ! r  , '  , v v L ,

crrcuit Frequency range is 5 to
350 MHz

A  l l  c r n r c e n c r c  n f f c r  t h c  r  r n i n r  r p

Wavetek "ti-f" nrlot r-arrter notch
Ii lter, and frve IF markers lor pro-
a F < c ^ r  a l r a n m e n t

The 1053/ l063 Comparison
T o c r  Q o f  n r a r r i r ] o c  l i l l  r n m  n a n c r i r n n

n n  h n t h  r h o  l n " "  a n r ' l  n a i n  n n r l c  a n d

is  ad ' r rsrahle lo  r -nrre late "out"  
con-

nector and cable differences. The
c p r  n n m n l e l o  r a r i l h  c r a r c c n  r n r ]  l a r n p

screen scope, is less than $2,000
F n r  " h o o r  a a n n n m \ /  r r c  n c r f o r m -L v v r r v r r r ]

. - ^ ^  + L ^ . ^ ' ^  - ^ , , ^ -  l - , ^ o 6  a n r r t h i n nO l l L U ,  t l l c l  q >  l l U v U l  U U L r r  u r r y ' r r r . - v

l ike our Model lO51-a 1- to 4OO-MFlz
sweeper with cahbrated output,

Our Model 1901B X-Y Display
f ) c c i l l n c e n n c  h a "  a  n  e a c r r - l n - r e a . l

I2-rnch CRT and comes in both
s inolc  a-d drra l - t rar-e vers ions.  I t 's
ideal for resolution of ampLifrer,
response cable return loss, or
a a n o u l  e r ^ / a a n  l c c t i n n

F - i n a l l , ,  , n r o  h a r r e  ^  r ^ , I " ^ l o  - o . i o -I  - r  r u r r  y  ,  u  v V  I  I U l g  D g l  1 9 )

n {  m in i a i r  r . o  i r  r r r e r - t r r ne  a t t enUa tO fSL u r r u L  L y P

t h a i  n n c r a i e  n r r e r  r a r i r ] e  f r e n r  r o n c r r

ranges.
Now that we'vc ootten that out of

or : r  qvqtem whv not  cret  Some of  our
en r r i nmpn t  i n t n  vn r  r r s  JU5 t  \M1" l [ g

WAVETEK, PO. Box l9O, Beech
Grove, lN ,46107 Phone
(3r7)783-3221 TWX 810 341-3266.
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KAY ilIODULAR CATV .l

NEW TO THE MARKET
NEW 9021 DIGITAL CAPTURE/RECEIVER

Captures the 2.5 mi l l isecond Simul-Sweep s ignal  and converts
the detected s imul-sweep analog s ignals to b inary form wi th a
fast ,  t rack ing I  b i t  A/D converter .  This  d ig i t ized in format ion is
stored in  a 256 word 8 b i t  memory.  The memory output  is  fed at  a
s low rate to a D/A converter  and the resul t ing analog s ignal
dr ives the sty lus to produce a hard copy pr int  of  the CATV
system's f requency response.  Sui ted for  both general
maintenance and Jor  system al ignment .  ls  bat tery operated and
weighs only 15 lbs. ,  so i t  can be taken to points inaccessib le to a
t ruck .
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9020 Summation
Sweep Receiver
Features a 40 dB post amplifier,4l
dB attenuator, markers, detector,
and t i l t  control.  Also bui l t- in +15
dBmV reference signal.
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9030 Cabl-yzer
Measures gain/loss and return loss
of active and oassive device. ln-
c ludes  a t tenuators ,  e lec t ron ic
switch, bridge, and detectors.

*ff:::r*,..,.

9040 Spectrum Analyzer
Features a 72 dB dynamic range,
phase lock, 1 kHz resolution, input
calibration and manual/automatic
filter control.

I

9059 Sweeper

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

Also complete l ine of
attenuato rs
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..WE SHOOT EVERY THIRD FCC INSPECTOR. . .
. . .and the second one just left"

o

This Year For Real
Here it  is the f irst of another year, and nearly

f ive ful l  years have passed since the Federal
Communications Commission came along and
announced a comprehensive set of rules and
regulations for the federal control of CATV.

Our subject is system compliance testing, the
process by and during which you determine,
fol lowing certain prescribed testing parameters,
whether your CATV system has technical
operating characterist ics equal to or better than
those prescribed in the "rules".

Now back in 1973, you were either a new
system (i.e. constructed after March 31, 1972) or
you were a grandfathered system. lf you were a
"new system", you were supposed to make your
FCC compliance tests at least once per year, and
no less often than at 15 month intervals. And,
when you made your tests, i t  was Your
responsibi l i ty to be sure that when the test results
were written down, that the test results indicated
that your system met or exceeded the actual FCC
"min imums" .

However, if you were a grandfathered system
( i .e .  one operat ing when the March 31,  1972 ru les
became effective), you were required to make
tests at least once per year, but, your test results
did not have to show compliance of your system
with the FCC "standards", at least not until March
31,1977.

This year lhe tests count. That means that this
year not only are the tests required, but the
results of the tests must show compliance of your
system with the standards of rule section 76.605.
Everyone should know what 76.605 says by now,
but in case you don't,  we have another look at i t
shor t ly .

So th is year:
(1) On or before March 31,1977 (but no f urther

back than January 1, 1976), you must have
made al l  tests required (and'as outl ined
here);

(2) And, your system must have ful l  compli-
ance with al l  sections l isted here.

And if you don't?
lf you don't make the tests as required, you run

the risk that sooner or later one of the growing

quanity of FCC field inspection vans (there are
four now, headquartered in Norfolk [Virginia],
Kansas City IMissouri] ,  San Francisco [Cali-
fornial and the most recent addit ion, out of
Atlanta [Georgia]) wil l  one day rol l  into your town
and ask to (1) see your current yeat FCC
compliance test results, and (2) then proceed to
check out your system for compliance. And it
does not take an FCC Field Off ice Bureau "van" to
stop by, each of the FCC'S 24 regional f ield
off ices (see separate l ist here) can (and wil l)  send
personnel "sans" vans out into the f ield to inspect
who is doing what where.

So they stop by and ask to see your tests
results. .  .and you have none. Then what? At the
present t ime, the next step would be a report f  rom
the f ield inspector to his immediate superior,
usually in his own FOB off ice. They "might"

re-ask you for the test results (there is always the
"chance" you may have "mis-placed" the tests
results, and "given ten days t ime you could f ind
them"), but there is no quarantee they would take
this intermediate step. l f  they really believe you
simply have not made your tests, then they wil l
f i le a report with the FOB headquarters in
Washington. There the Cable Television Bureau
wil l  be brought into the matter, and you can then
expect to receive a "Registered Letter/Return
Receipt Requested" from the Cable Television
Bureau.

In the letter you wil l  be asked "Why should you
be allowed to continue to operate your cable
television system. . .in light of your refusal to
abide by the rules and regulations of the Federal
Communications Commission?" In shofi,  you
havejust received step one of a "cease and desist
order", and you, l ike Howard Cushman of
Sausali to, Cali fornia (see December CATJ, page
10) are headed for court.

On the other hand, i f  the FCC receives their
much argued for authority from Congress to
assess f ines and forfeitures for rule infractions,
the "Registered Letter/Return Receipt request-
ed" you receive wil l  be a notice of "apparent rule
violation" and probably "an assessment of
f ine/ f  orfeiture".1 0



FCC FIELD OFFICES FOR 24 RADIO DISTRICTS

1) Customhouse, Boston, Mass. 02109 (223-6608)
2) 201 Yarick St., NYC, NY 10014 (620-5745)
3) 11425 James Byrne Federal Courthouse, 601

Market St., Philadelphia, Pa. 191 06 (597-441 0)
4) 819 Federal Bldg., Baltimore, Md.21201 (962-2727)
5)  Mi l i tary Circ le,  870 N.  Mi l i tary Hwy,  Norfo lk ,  Va.

(461 -4000)
6)  1602 Gasl ight  Twr,  235 Peachtree St .  NE, At lanta,

Ga. 30303 (526-6381)
7)  51 SW 1st ,  Miami,  F l .  33130 (SS0-5541)
8) 829 F. Edward Herbert Fed. Bdg, New Orleans, La.

70130 (589-2094)
9) New Federal Office Bdg, Housion, l,x. 270e2

(226-4306)
10) Cabell Fed. Courthouse, Dallas, Tx. 75202

(749-3244)
11 )  Room 1758 ,  U .S .  Cou r thouse ,  312  N .  Sp r i ng  S t . ,

Los Angeles, Ca. 90012 (688-3276)
1  2 )  Cus tomhouse ,  San  F ranc i sco ,  Ca .  941  1  1

(556-7700)
13) 1782 Fed. Off. Bdg, 1220 SW 3rd, Poriland, Or.

97204 (221-3097)
14) 3256 Federal Bdg., 91 5 Second Ave., Seattle, Wn.

98174 (442-7653)
15) U.S. Customhouse, Denver, Co. 80202 (837-4053)
16)  691 Fed.  Bdg.  & U.S.  Courthouse,  316 N.  Robert

St . ,  S l .  Paul ,  Mn.  55101 (725-7819)
17) Federal Bdg, Kansas City, Mo. 64106 (374-5226)
18) 230 S. Dearborn, Chicago, tt. 60604 (353-5388)
19) Federal Bdg, Detroit, Mi. 48226 (226-6077)
20) Federal Bdg, Buffalo, NY 14202 (842-3216\
21) Federal Bdg, Honolulu, Ha. 96808 (546-5640)
22) Federal Bdg, San Juan, PR 00903 (222-45621
23) U.S. Post Office & Courthouse, Anchorage, Ak.

99510 (272-1822\
24)  1919 M Sr.  NW, Washingron,  D.c.20554 (632-7000)

That's what can happen now, and what could
happen later, i f  you simply do not make the
required tests.

Now - suppose you make the tests, and f i l l  out
your "test logging forms" very accurately, even
r ight  down to admi t t ing in  your  " logging forms"
that (1) some port ions of your CATV system do
not meet FCC standards, or, (2)you cannot, to the
best of your measurement abil i t ies "be certain"
that some aspects of some tests meet al l  of the
FCC requirements? Then what happens when a
FCC man comes by to visit ,  inspects your test
results, and f inds your "honest" notation(s) that
imply the system may not meet FCC standards?

lf the FOB man is an inspector alone, without
test equipment, you may f ind him to be a pretty
decent chap who asks if he can re-check the test
results with you in that area. "Perhaps there is
something I can see that you have not seen" he
may suggest very honestly. The 1930's image of
an "Rl"  ( rad io inspector)suck ing on ' the s tem of  a
pipe and sincerely interested in your problems is
not lost, there are st i l l  a few such people around.
l f  you run in to such an "R1",  take h im up on h is
offer. Let your hair down and go ahead and work
with him; he may have some excellent advice for
you !

Or, the Rl may be your standard SOB (that 's
Son of a Broadcaster!) out to "make his quota"
and no matter what you say or how you say it ,  he
has predetermined that  you wi l l  be hung.  In  that
case,  you probably  wi l l  be hung wi th  our  own
honest  " test  logging"  in format ion;  inspi te  of  the
Fi f th  Amendment .

l f  you happen to draw an FOB van, chances are
pretty fair that they are out for blood and while
cer ta in ly  f  r iendly ,  they are in  your  town wi th  the i r
100 k i lobuck r ig  pr imar i ly  as a " f ie ld  hunt ing
exercise". No self respecting hunter comes back
empty handed.

The bottom l ine is that you are in double
jeopardy if  you get caught with no test results and
no technica l  compl iance,  but  your  shade of  gu i l t
is considerably l ighter when you have made the
tests and have indicated (honestly and accurately)
that the results do not always conform to FCC
standards, or, you cannot tel l  with the test
equipment you have access to whether your
system complies or not.

So do you make the tests this year?
Can you really afford not to make them?

Annual Changes
Each year for the past several years there have

been a couple of "editorial" changes in the rules,
changes made because FCC personnel receive
feedback f rom operators such as yourself
indicating that certain aspects of the present
rules are troublesome or burdensome. No, not al l
compla ints  resul t  in  "ed i tor ia l "  ru le  changes.  But
a surpr is ing number do.

An "editorial change" is a clever tactic middle
level FCC personnelemploy to get changes in the
ru les wi thout  go ing through a f  u l l  b lown (and t ime
consuming) "Notice of Proposed Rulemaking".
Basical ly, somebody wants to make a change in
the ex is t ing ru les.  Change a number,  a  word,  add
a couple of words. The proposed change is drawn
up, and circulated amongst al l  of the affected
part ies. Some of these are inside of the Cable
Bureau, but a considerable number are outside:
such as in the Broadcast Bureau, or Off ice and
Plans and Policy (OPP), or in some other FCC
fiefdom. After everyone concerned has "signed
off", the "editorial change" is prepared in f inal
form and released. There is no public input on
such a change, save of course the original"public" input that may have started the whole
th ing moving.

During 1976 we had both "editorial changes",
and regular "Rule Making Proposals" in the
technical area. Some of the former got through by
year's end, i t  appears doubtf ul any of the laterdid.
But many if  not most of the later proposed during
calendar year 1976 wil l  get through, we believe,
before many more months drag by. And
consequently we are dealing with both here.

(1) In Channel Flatness Test Parameters - Ef-
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fective December 3, 1976, the specif ied
f requency measurement points for in-chan-
nel flatness tests (76.605 [al t8l) has been
modif ied by editorial change to: Minus (-)
0 .50 MHz to Plus (  + )  3 .75 MHz.

How this got changed is as interesting as why'
We'l l  see why later in this report. As for the why'
anyone who has an off 'air television channel with
an immediate-lower (adjacent) channel signal
present on the antenna knows that special
precautions must be taken to keep the lower
adjacent channel sound carrier (signal) from
geit ing into the visual carrier of the subscriber's
iV receiver. ln a heterodyne processor, with
conversion to i . f '  and then back to a VHF TV

channel for cable distr ibution, the heterodyne
processor lower adjacent channel sound trap is
usually deep enough and sharp enough that the
lower immediately adjacent aural is control led
and does not cause herringbone interference on
the desired channel video signal, unless the
non-desired lower adjacent channel audio is just

tens of dB strongerthan the desired video signal '
But what happens if the CATV system does not

use (i .e. cannot afford) heterodyne processing
units? A couple of thousand systems have
on-channel "str ip-type" processing equipment'
And in order to clear out the lower adjacent sound
at the input to a strip, you need a deep-notch trap
ahead of the str ip. Only. '  .and this is the
rub. . . i f  you put  a  t rap on the lower adjacent
sound carrier, the in-channel f latness specif ica-
t ion we have had for sometime (which for
referencewas + /- 2.0 dB f rom minus [-] 0.75 MHz
to p lus t+ 14.0 MHz) could not  be met .  The lower
adjacent sound carrier trap simply was too broad
to al low trapping on the lower adjacent sound
(-1.25 MHz) without upsett ing the in-channel
f  la tness in  the -0.75 MHz region.

So if you were a "strip processor" manu'
facturer, such as Blonder Tongue or CADCO, you
could (conceiveably) be out of the str ip business
on March 31,1977; i f  the FCC held to i ts spec'
That is a hard blow to take, and it would be an
equally hard blow for the thousands of systems
using one or more on-channel str ip processors'
Ray St. Louis of Blonder Tongue Labs, Inc. made
it his personal project to see if  some common
sense could be pounded into the Cable Bureau
technical types on this one. Ray f irst tr ied to
show, using the best Lab gear he could lay his
hands on, what happened in the f ield when you
put a loweradjacent channel sound trap ahead of
a processor of the strip variety. He got nowhere.

Then he set the BT labs to work building a
proto-type on-channel strip processor that did
meet the + t- 2.0 dB f latness spec from minus
0.75 to plus 4.0. They made one work, but as Ray
very caref ul ly documented using a phase

analyzer, when you got the lower sideband
chopped off outside of the minus 0.75 MHz point,

you created such bad phase shift within the
picture carrier passband on the desired channel
that the result ing picture was smeared and of
much worse quali ty than it  needed to be.

That caught the attention of the Cable Bureau
technical types, who then went to some television
receiver people who had a computer. The
computercompared what would happen with two
different sets of parameters; where the passband
was minus 0.75 to  p lus 4.0 MHz and the CATV
on-channel str ip processer used very sharp, Hi-Q
traps to achieve the necessary reduction in the
lower ad jacent sound carrier level ,  and, where the
passband was minus 0.5 MHz to p lus 3.75 MHz,
but the traps for the lower adjacent aural/sound
carrier were not nearly so deep or steep skirted.
The computerconfirmed Ray St. Louis's f indings'
and on December 3rd an editorial change was
made in the rules. B-T, CADCO and others
manufacturing str ip amps were sti l l  in business
with their products, and those of you who have
bought and used on-channel str ip processing
through the Years were home f ree.

The alternative would have been that you would
have had to replace all of your strips with the more
expensive heterodyne processors.

(2) Subscriber lsolation Tests - Rule section' 
76.605 (a) (11) states that you shall  provide
measurement proof that there is no less
than 18 dB isolation between any two
subscribers on your cable. Last spring, by
editorial change, the procedure involving
this test was subtly changed so that the test
of this reali ty is no longer required if  your
'calculated isolation' exceeds this 18 dB
number.

This test means that if you were to inject a
signal anyplace within the spectrum of your cable
syltem (i.e. such as 50-220 MHz for a 12 channel
system), at a subscriber's drop end of cable, and
then run to any other subscriber drop on your

system, you should find that the iniected signal
ai measured at the other subscriber's drop(s) is at
least 18 dB lower in level than it  is at the injection
point. The purpose of this rule is to insure that
whatever may happen at a subscriber's drop (such
as the drop being unterminated, or shorted, or
such as a television receiver local osci l lator
running away and radiating signal back into the
Orop ciUte), i t  wil l  arr ive at another subscriber's
drop suff iciently attenuated (i .e. loss) so i t  wil l
not interfere with the service received by the
second subscriber.

Now going into the calculation of isolation' are
the fol lowing Parameters:

(a) First take the cable loss between the
injection point and the receiving point ( i 'e'
RF loss in the cables interconnecting the
two Points);

(b) And add to i t  any purposeful (or accidental)
isolation "loss", such as you have with and
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through a directional tap, hybrid coupler,
etc.

Under the editorial change, i f  you have a
di rect ional  tap and i t  has a min imum spec of  "18

dB port to port isolation", you are home free. The
data or spec sheet for the tap from the
manufacturer becomes part of your "test logging
f i le" and it 's presence there rel ieves you of having
to make annual subscriber isolation tests.

Pending Changes
ln addit ion to these two actual changes since

last we discussed CATV measurements, a
handf ul of addit ional changes are pending. Last
Apri l  (1976) in a Notice of Proposed Rule Making,
the Commission suggested making the fol lowing
changes:

(1) Fortechnical measurement purposes only,
define a cable system on the basis of a
"contiguous, closed system with RF
integr i ty  throughout  the whole p lant"  ( i .e .
one set of measurements, regardless of the
number of "communit ies" served);

(2) Modify the requirements of 76.605 (a) (2)
regarding f requency measurements for
cable carried translator signals. At the
present t ime the translator signals (which
do not have to maintain the same close
tolerances with their on-air operating
f requency as normal television stations) are
supposed to be on the cable-assigned
frequency plus or minus 25 kHz, just l ike
any other off-air TV signal.

As CATJ pointed out in some detai l  last
year(December, January, etc. issues) many
translators operate legally ( i .e. within their
tolerances); but are in fact as much as + /-
178 kHz of the normal assigned frequency
for cable carriage; well  outside of the + /-
25 kHz standard we are supposed to
respect. The Cable Bureau originally
intended to make the cable operator not
responsible for off-frequency operation
when it was a translator's off-the-air
tolerance frequency that was causing the
problem.
Now it appears, however, that the Cable
Bureau is having second thoughts about
th is .  When th is  Rule Making becomes f  ina l ,
i t  is l ikely that what we may see is a rule that
says that we are free of the obligation of re-
f requency-cycl ing a translatoras long as we
place the translator on a cable channel
where there is no adjacent channel on the
cable. But i f  we put the translator on the
cable with adjacent (translator or non-trans-
lator off-air) signals, then we must
somehow figure out how to keep the
converted (or off-air in the case of VHF
tran sl ators, w ithout convers ion) tran slators
within the + l- 25 kHz cable frequency

tolerance specif ied.
This may not make much sense; you can

register your thoughts on this matter with
Mr. Bob Powers at the Cable Television
Bureau, 1919 M Street NW, Washington,
D.C. 20554. He's the guy in charge of this
project at this point.

(3) The stabil i ty of set-top converters is
another one of those "gee who thought of
th is  one"  ru les.  The ru les a l low you to  use in
your system a set top converter provided
the set top converter ends up putt ing TV
signal into the cable subscriber's receiver
within + l- 250 kHz (a quarter of a
megahertz) of the cable-assigned f re-
quency.

The Commiss ion is  proposing to  change
that standard to become a "stabil i ty

standard" and not a frequency-output
standard. That is, recognizing that the "f ine
tuning control" on set-top converters often
allows the subscriber to move the output
frequency around as much as + /- 750kHz,
the Commission is proposing to make the
+ I - 25O kHz standard one for stabil i ty ; i .e.
the AFC in the converter should hold the
output + l- 250 kHz alter the f ine tuning
control has been set. And again, the
Commission would probably accept the
specification sheet of a manufacturer re-
garding this "standard", thereby rel ieving
the CATV system operator from making a
"stabil i ty measurement" as part of his FCC
compliance testing. At least that is the way
the Commiss ion th ink ing current ly  leans.

Note: Where the Commission proposes to
allow the CATV system operator to " lean on" the
specif ication sheet from a supplier as "proof" of
making the "standard", the measurement re-
sponsibi l i ty is by-passed. However, just because
you don't have to measure it  at regular intervals
(such as annually) does not mean that you,
ult imately, arc not responsible i f  the spec
(standard) is found (after FCC measurement)to be
not accurate. At thdt point it becomes the
system's responsibility to correct the problem,
promptly, to avoid further diff icult ies with the
Commiss ion.

(4) The fourth and last area proposed in April of
1976, but st i l l  not formally acted upon,
regards those few situations where the
CATV system operating in the same town as
a television station takes a direct video
(with audio) feed from the TV station at i ts
studio or transmitter, and uses that
video/audio to drive a modulator in the
CATV headend. Under the proposed
change, this type of feed would be included
in the 76.605 (a) (9) specif ication; which
requires that "signals f irst picked up within
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Grade B predicted contour of a television
stat ion shal l  have a min imum s ignal  to
noise ratio of 36 dB".

None of these four changes are off icial yet.
However, with the exception of the rather strange
approach to making the cable operator responsi-
ble f or the on-cable f requency of a translator ( i tem
2 here), it is a safe bet that before very long all of
these changes wil l  be formal. When that happens,
their effect on measurement techniques wil l
becomeformalalso. In the interim, we doubt very
much that you would be faulted for making your
1977 tests in compliance with the expected
changes, where they might affect you.
Test Procedures And'The Cookbook'

For three years now CATJ has prepared an
extensive set of step-by-step test instructions.
Hundreds of systems have fol lowed these
step-by-step instructions in making their own
tests. Addit ionally, CATJ has taken the in-print
CATJ materialand expanded upon that in a "CATJ
FCC Compliance Tests Cookbook" for three

years, and has made these test Cookbooks,
completewith test logging forms, available for a
nominalcharge.

The "CATJ FCC Compliance Tests Cookbook"
is again available this year. We have taken last
year's "Cookbook" and updated it  to include the
changes forthis year, plus, we have added several
new ways to perform several of the tests; some of
which are made fo l lowing techniques bui l t
around the CATJ/Laufer Economy Analyzer (see
September 1976 CATJ). This year's "Cookbook" is
therefore considerably more detailed than even
our 1976 "best sel ler", and as before, i t  includes
the necessary test logging forms and step-by-
step instructions to get you through the tests.
There are several techniques described foreach of
the tests, including where possible tests that
require nothing more sophist icated than a signal
level meter and CATJ's "FCC Tests Wallchart".
Complete information to order your own "1977

Cookbook" is found on the order card between
pages 8 and 9 of this issue.

CATV TESTS. OUICK REFERENCE CHECK LIST

This isan updated and current to December20,  1976 vers ion of  the CATV system test ing requi rements fora l l  systems
required to make FCC Technical  Compl iance Tests on or  before March 31 ,1977.

FCC Rule
Number

76.605
(a) (1 )

(a ) (2 )

(a ) (3 )

(a ) (4 )

(a ) (5 )

Annotated Requiremenls

Cable carr iage channels
shal l  be the same as of f -a i r
TV broadcast assignments
Actual frequency of cable
carr ied channels on VHF
channels 2-13 shal l  be
+ I - 25 kHz ot "zero offset"
TV broadcast channel
assignments
Frequency of aural carrier
reference video carrier shall
be  +  4 .500  MHz ,  +  l - 1kHz

Across 75 ohms of system,
minimum visual  s ignal  level
on any channel  at  sub-
scriber drop term ination
shall be not less than 0
dBmV (1 ,000 microvolts)
Maximum variation at sub-
sc r i be rd rooo f  +  l - 12d8
in 24 hour per iod;  maxi-
mum level difference of 3
dB between adjacent-in-
f requency visual carriers ;
maximum level  not  so h igh
as to cause degradation to
subscriber's reception
Aural carrier level shall be
between 13 and 17 dB (no
more,  no less- . ' )  below
same channel visual carrier
level

Who Applles

Everyone except on special
waivers

Everyone except on special
waivers

Everyone- no waivers ;
however, only required on
cable headend remodulated
broadcast  s ignals ( i .e .  s t r ip
and heterodyne processed
signals exempt)
Everyone-no waivers

Everyone-no waivers

Everyone except as noted
be low  ( - ' )

Frequency counter, transfer Written test
osci l la tor ,  beat ing wi th resul t
known broadcast signal as records
standard

Frequency counter Written test
result
recoros

Signal level meter Written test
result
records

Signal level meter with Written tesl
tests spread over 24 hour result

records,
chart
record ings

Written test
resu lt
records

How

See (a) (2)

Proof

See (a) (2)

o

1 4

i

i
(a) (6) Signal level meter



The testing information to fol low is primari ly
new information; information that has not
previously been published in CATJ or elsewhere
to the best of our knowledge. Most of these
techniques are either new techniques for the tests
you have been making al l  along, or are adapted
techniques reflecting changes in either test
equipment  avai lab i l i ty  ( i .e .  such as the CATJ/-
Laufer Economy Analyzer which is now in
widespread use) or testing standards (i .e. the
in-channel f latness tests). Readers are referenced
to the December1975 CATJ and theJanuary 1976
CATJ for a basic set of instructions involving
making the required tests using previously
developed techniques. l f  you wil l  marry "that
materjal" with what fol lows, you wil l  have a good
grasp of the testing requirements and the
measurement technique possibi l i t ies current to
1977. And again, this "marriage process" has
been done for you in the "CATJ 1977 FCC
Compliance Tests Cookbook" (see card between
pages 8-9 here).

Frequency Measurements - 76.605 (a)(1-2)
A television signal may not be directly

measured with a f requency counter simply
because of  the h igh amount  of  modulat ion
material present on the carrier. The most
acceptable techniques for measuring a visual
carrier are as f ol lows :

The TV carrier is processed throUgh a counter
(stripper) processor, a device which "strips" the
modulation from the carrier proper, leaving only
the CW (unmodulated) carrier behind. This carrier
may then be measured using a frequency countel
with sulficent frequency range, sensitivity and
accuracy to meet the measurement requirement.
Seediagram 1.

Or,  theTVcablechannel is  combined through a
2-way hybrid spl i t ter with a locally developed
carrier f rom a signal generator. The TV receiver is
uti f ized to display a "zero beat" condit ion
between the TV carrier and the signal generator
carrier (see diagram 2). The signal generator
simultaneously drives the TV receiver (through a

(a ) (7 )

(a)(8)

(a)(s)

(a )  (12)

(a) (10)
(a)  (1 1)

Hum modulat ion products
shal l  be no more than 5%
of the v isual  s ignal  level
With in a TV channel  6 MHz
passband,  f rom a point  0.5
MHz below the v isual  carr ier
to a point  3.75 MHz above
the visual carrier, the
response (passband) shal I
be " f  la t "  to  wi th in + l -  2 .0
d B
For a l l  Grade A or  B s ignals
taken off-air, or delivered
from "A" or "B" contour
pick-up point  v ia micro-
wave, signals shall have
signal to noise ratio of not
less than 36 dB
This ru le current ly  suspended
Between any two subscriber
terminals at drop termina-
t ion point ,  there shal l  be at
least 18 dB isolation across
CATV plant RF spectrum

From any portion of cable
system, inc l  uding customer
drops,  at  a d is tance of  10
feet on a test dipole ad-
justed for frequency, radi-
ated levels shall not exceed
-36 dBmV at channel 2
lowering to -48 dBmV at
channel ' l  3

Everyone-no waivers

Everyone-no waivers

Everyone-no waivers

for all systems (relates to
Everyone-no waivers

Everyone-no waivers

CW signal generator at
headend;  SLM plus VTVM
or scope at f ield test points

See text- introduce flat
reference signal at head-
end;  measuredegreeof
f latness of same signal at
test  point  locat ions

SLM measur ing s ignal  level
and then noise level  wi th
processor input terminated ;
algebraic computation ;
spectrum analyzer

inner-mod measurements)
Inject test signal at one
subscriber port ; use SLM
to measure at injection
point and again at second
location to determine
isolat ion
Use radiation/ leakage test
d ipole (wi th known gain
broadband amp) and SLM;
"Cuckoo" or "Sniffer" gen-
erator(s) and associated
receivers

Written test
resul t
records

Written test
resul t
records;
analyzer
d isp lay
photos

Written test
resu lt
recoros;
analyzer
d isp lay
photos

Written test
resu lt
records

Written test
result
records;
sworn
statement
of fact.

'.-The Commission is currently considering amending 76.605 (a) (6) rules so that where the cable system carries a channel
with no immediately-upper-adjacent cable signal, the cable system will no longer be required to reduce the aural carrier
level  by the prescr ibed 13-17 dB.  When th is  ru le becomes ef fect ive,  channels 4,  6 and 13 wi l l  automat ica l ly  become
exempt from this "reduced aural level" requirement (1 3 in the case channel J is not in use) and other channels wil l also
be exempt provided there is no adiacent channel on the next higher 6 MHz channel on the cable system.

z
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DIAGRAM I
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device such as a counter. In this case it  is the
frequency of the output of the signal generator
(unmodulated) which is read by the counter;
when the TV receiver shows both signals to be
"zero beat" (i.e. no beat bars present - see photo
2-A), the f requency of the signal generator at that
instant, as read by the counter, is also the
frequency of the TV carrier. This is sometimes
called a "transfer osci l lator" approach ; where the
external beat-generating signal generator is
"transferred" to the f requency of the actual carrier
being measured.

This same technique may be employed with a
spectrum analyzer in l ieu of a television receiver'
The procedure is the same as with a television
receiver; the external signal generator is tuned for
a "zero beat" (as indicated by the analyzer
display). See diagram 3.

Another technique, employed by systems on a
"thin" test equipment budget involves taking the
on-cable signal and using a television receiver to
beat the on-cable (converted f rom another
channel or locally modulated) signal against an
off-air broadcast signal (see diagram 4). The
visual beat pattern is compared against the

frequency beat portion of the "CATJ FCC Tests
Wallchart" and a determination made of the
apparent frequency difference between the two
carriers f rom the chart Photos.

Note that frequency measurement of cable TV
carried channels only aPPlies to:

(1) Broadcast (Class l) signals which are:
(A) Microwave delivered and modulated to

RF at the cable comPanY,
(B) Or, cable channels which are carried on

a differeHt channel than they are broad-
cast on.

Measurements are nol required on channels
carried on the same channel as they are received
off-the-air ( i .e. str ip processors and heterodyne
processors providing same channel in/same
channel out do not require frequency measure-
ments).
Aural Frequency Measurements - 76.605 (a) (3)

The aural carrier f requency is supposed to leave
the television broadcast transmitter 4.500 MHz
above the visual carrier f  requency, with a
maximum deviation of + /- 1 kHz.

DIAGRAM 4

To measure the precise f requency-offset
between the visual carrier and the aural carrier
requires simultaneous measurement of the visual
and aural carriers with two separate frequency
measurement systems, and subtracting the
visual indicated f requency f rom the aural
indicated frequency (which should equal 4.500
Mhz), or some method of determing the
"inter-carrier" relationship between the two
signals .

l f  you uti l ize a counter (str ipper) processor'
such as the Mid State Communications model

S P L I T T E R

DIAGRAM 2
hybrid combiner) and a frequency measuring

CATJ TESTS
WALL CHART

t-] -
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fl tl Etl
E f ] E N
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n t l n E
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SP-2, you automatical ly have the inter-carrier
signal brought out to drive a frequency counter
(see diagram 5). Any measurement of the audio
carrier of a TV signal requires a 10 second
averaging, that is, because of the high modula-
t ion index present with the FM sound, the actual
aural carrier f requency must be "averaged" by the
counter over a suff icient length of t ime to insure
that the average frequency measured, over a
measurement cycle, is in fact the carrier
frequency and not some instantaneous modula-
t ion index f requency.  ln  any counter  ut i l ized,
there must be a ten second (or longer) averaging
time constant in the counter or i t  is not usef ul for
aural carrier or inter-carrier (sound) frequency
measurement.

@ _ o
I  rv  necerven I  tooopr

lo 'oo,F,Ep) l________1ru
DIAGRAM 6

Another technique, which has been previously
discussed, is shown in diagram 6. A standard
television receiver is coupled to a relatively low
cost low frequency counter ( i .e. one capable of
handl ing up to  4.5 MHz).  A 1000 pF ceramic d isc
(coupling) capacitor taps into the receiver at the
discriminator (sound ratio detector) and the
signal i t  picks off there is uti l ized to drive the low
frequency (or other) frequency counter. Again,
the counter needs to have at least ten second
averaging to properly display the actual aural
( inter) carrier f  req uency.

Note: This measurement required only on
cable channels re-modulated at the system, and
only for Class | ( i .e. broadcast) signals.
The CATJ / Laufer Analyzer
As A Measurement Tool

One year ago, the CATJ/Laufer low cost
analyzer was more of a curiousity than a serious
measurement  too l .  Fol lowing the or ig ina l ly
published paper by Jerry Laufer in the July 1975
CATJ, a few dozen of these units were
constructed by CATV operators across the
country. However, during 1976 CATJ offered a"kit bui lding course" at this past summer's
CCOS-76 meeting, and there 25 CATV system
people constructed this kit  and took these low
cost analyzers home with them to put them to
work. Subsequently in our September (1976)
GATJ we re-visited the low cost analyzer and
offered complete parts kits to readers. 80 such
kits were ordered and shipped to system people

from Ontario to south Texas, Maine to Oregon.
With approximately 130-150 such kits now in
CATV system hands, the "day of the low cost
analyzer" is here and consequently several test
sequences buil t  around the convenience of this
instrument have been devised. Addit ionally, the
low cost analyzer is now a standard part of the"CATA Test Equipment Package" (see page 37
here th is  month) .

DIAGRAM A
O C  ( V  A N D  H }

COUPLED SCOPE

Reference is made to diagram "A". For those
who are not famil iar with the unit,  a varactor
tuning head from a Jerrold RSC series set top
converter is made to "sweep" through the TV
channels of interest (any single VHF channel up
to the f ul l  range of the RSC converter unit) by an
outboard "ramp generator". The output of the
ramp-tuned converter head is received at the i.f .
output channel of the RSC converter on a
standard signal level meter, which must have a
video output ( i .e. detector output). That video
(detected) output is in turn used to drive the
vert ical input circuit for a DC coupled scope. That
vert ical drive to the scope forms the "bl ips" or"signal present" l ines on the scope display
screen. Horizontal (sync) drive for the scope
comes f rom the ramp generator.
Visual Signal Level Siability - 76.605 (a) (5)

The rules require that within a 24 hour
measurement period that any Class | ( i .e.
broadcast)signals carried on the cable shall  stay
stabfe at test locations, within al2dB "window".

,i
L
I

AOD ldB STEP
ATTENUATOR

DIAGRAM 7
By uti l izing the low cost economy analyzer, al l

visual carrier signals carried by the system are
simultaneously displayed. Using a grease pencil
orfelt t ipped pen, the actual carrier levels present
are "marked" on the scope screen. Then by
insert ing a12dB pad (see diagram 7)the levels at
that moment are dropped by 12 dB and another
set of levels are shown and marked on the scope

q

z
(o

DIAGRAM 5

CATJ/LAUFER
RAMP VOLTAGE

GENERATOR
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screen. This becomes the "window" for the
measurements. l f  6 dB is now removed from the
pad (diagram 7), the signal levels wil l  return to a
point 50% between the two sets of marks.

The FCC does not specify how you are to
determine that  your  s ignals  s tay wi th in  a 12 dB
window wi th in  a24hour  per iod,  and lack ing the
equipment to perform chart recorded measure-
ments (see CATJ for October 1974, page 7, March
1976 pages 21 and 25, August 1976 page 42), you
are left with making "regular" SLM or spectrum
analyzer checks. The question is "how regular".
Some systems conduct tests or checks every
three hours lor 24 hours (that is 9 checks), and on
the other end of the scale some conduct two
checks in 24 hours. l f  you make checks at the start
of the 24 hour period (which ideally would be
around 7-8 AM), again at noon-1 PM, again at 5-6
PM and again at  9-10 PM, to  be completed wi th  a
last check at 7-8 AM on the second day (5 in al l)
that should catch the various temperature and
signal extremes you are l ikely to experience in a
typicalday.

DTAGRAM 8
Another way to check the system plant for

"stabil i ty" is to not fool around with the TV
carriers themselves, but rather to introduce at the
headend a "sweep signal" as shown in diagram 8.
The sweep s ignal  is  sent  throughout  the fu l l
plant, and it can be read on a spectrum analyzer
(including the low cost economy analyzer i f
certain precautions are taken), or even a signal
levelmeter .

H E A D E N D

Fol lowing d iagram 8,  i f  you are us ing the
CATJ/Laufer analyzer, introduce the sweep
signal source into the CATV plant through a
combiner input port. Adjust the sweep level so i t
is approximately 10 dB below the lowest TV
carrier level at this point ( i f  you are using another
analyzer such as a VSM-5, Kay P9040, etc. keep
your sweep level 30 dB below the lowest headend
TV carrier level). Adjust the sweep width and
tuning range to sweep trom 50-220 MHz (tor a12
channel system), or to coincide with the
bandwidth of your TV distr ibution plant. Adjust
the sweep rate to sweep through the frequency
range chosen in about 10-12 seconds t ime, and
place the sweep into the "tr iggered" mode.

With the analyzer at a test location, set the
analyzer system (CATJ / Laufer or other) to cover
the bandwidth of the headend sweeper. l f  using a
spectrum analyzer other than the CATJ/Laufer,
set for a repetition rate of 30-60 Hz. Now trigger
the sweep at the headend and as the sweep signal
moves through the spectrum a "sweep response
l ine"  wi l l  be "painted"  on the analyzer  d isp lay
face. Use a grease pencil or marking pen to trace
that  l ineas i tappears.

l f  you are using a CATJ/Laufer, analyzer, you
should assemble the test location package so
that you have a 1 dB step attenuator inserted
between the output of the RSC converter head
( i .e .  a t  the i . f .  output  channel  connector  o f  the
converter head) and the input of the signal level
meter. Start with 10 dB of attenuation in this
switchable pad, and when the test is repeated at
each measurement period, add or subtract
attenuation with the 1 dB pad to bring the
"painted swept response l ine" back even to the
f irst display. The amount of attenuation added or
subtracted to bring each successive measure-
ment "painted display" back in l ine with the f irst
display drawn on the CRT face is your amount of
"deviation" from the first test. Record that
amount for your test log book (see diagram 9

1 )  S E T  S W E E P  l O d B  B E L O W  H I G H E S T
T V  V I D E O  C A R R I E R  L E V E L  A S
MEASURED HEADEND OUTPUT
TEST POINT,

2) ADJUST SWEEP WIOTH AND TUNING
T O  C O I N C I D E  W I T H  T V  R A N G E
CARRIED ( i .e.  50-220 MHz)

3) AOJUST SWEEP RATE TO SWEEP
T H R U  F B E O U E N C Y  R A N G E  1 0 . 1 2
sEcoNDs.

4 }  P U T  S W E E P  I N T O  T R I G G E R E D
POSTTTON.

PLANT

1) ADJUST SWEEP RATE TO COINCIDE
WITH (2) AT HEADEND

2 )  W H E N  H E A D E N D  S W E E P  I S  T R I G G E R E O
SWEEP TRACE WI LL "PAINT" ON SCOPE
SCREEN AT TEST DROP

3) USE GREASE PENCIL TO RECORO SWEEP
L E V E L  R E C E I V E D ,  F I R S T  T E S T

4) IN SUBSEOUENT TESTS USE STEP
ATTENUATOR AFTER ANALYZER
T O  B R I N G  L A T E R  P A I N T E D  D I S P L A Y S
COINCIDENTAL WITH FIRST DISPLAY

5 )  d B  D I F F E R E N C E S O N  P A D  I S  R E F E R E N C E
FOR 24hr.  TEST SEOUENCES, TO CHECK
I 2 d B V A R I A T I O N  A L L O W E D

C)
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DC COUPLED SCOPE



C O M B I N I N G
N E T W O R K

C W  G E N E R A T O R

--r

H E A D E N D

1) INSERT UNI\4ODULATED (CW)
S I G N A L  A T  P R O P E R  L E V E L
{ S E E  T E X T }  A T  H E A D E N O

2 )  V E R I F Y  A C  C O N T E N T  O F
C W  S I G N A L  A T  H E A D E N D
( S E E  T E X T }

I 
VTVM

I
L _ _ _ _ _ _ _ _ _ _ > ,

P L A N T

I) TUNE SLIV] TO FREOUENCY
O F  C W  C A R R I E B  A N O  A D J U S T
ATTENUATION IN SLI\4 TO
" P E G "  S L M  M E T E R

2) WITH VTVM IN DC VOLTAGE
POSITION. RECORD DC VOLTAGE
L E V E  L

3} SWITCH VTVIV] TO AC VOLTAGE
(SAIVIE SCALE} ANO RECORD
L E V E L  P R E S E N T

4I HUM MOO IS AC VOLTAGE - ,^^
DC VOLTAGEDIAGRAM IO

here).
Hum Modulatlon Measurement - 76.605 (a) (7)

This measurement is required to indicate the
amount  of  AC (power l ine)component  s ignal  that
is  s l lpp ing through CATV system power suppty
components. This AC voltage acts as a"modulation source" and it  shows up on the
customer's receiver as alternating bars of black
and white (cal led 'hum mod'). When it  is very
severe, the presence of this AC signal on the TV
carrier causes the picture to distort (vert ical ly)
and the TV carrier sync to be masked (causing
ver t ica l  ro l l  o f  the p ic ture) .  Forafu l l  d iscuss ion of
thls, see pages 20-25 January 1976 CATJ.

By insert ing into the cable system an
unmodulated carrier, one known to be free of any
self contalned hum modulation at the headend,
you have a'carrier ' that should be free of any AC
modulat ion when i t  is  checked at  any point  wi th in
the cable plant. The only way a hum-free carrier
can leave the headend and turn up with hum mod
at a test location is for that carrier to be hum
modulated along the way by the plant electronics
(or passives!).

See diagram 10. lnsert the test carrier at the
headend (a pi lot carrier, i f  not modulated, can be
used) .  Ver i fy  the amount  of  hum mod bui l t - in to

OUTDOOB EOPT,

(SEE TEXT)

the test carrier by checking it  as described below
and as per diagraml0 (at the headend). Then go
into the p lant  and at  a test  locat ion insta l l  a  s ignal
level meter that has a video (detector) output jack.
Out  of  the v ideo output  jack on the SLM, run a
cable to an AC/DC voltmeter (VTVM). With the
VTVM in the DC voltage posit ion, read the amount
of DC voltage present. Without touching the SLM,
switch to the AC voltage and read the amount of
AC voltage present.

The hum mod present is equal to the AC voltage
present divided by the DC voltage present, t imes
100.  This  wi l l  be a f ract ion,  and to  comply wi th
FCC standards it  shall  be less than 5% (0.05).

An a l ternate technique ut i l izes an AC/DC
coupled osc i l loscope in  l ieu of  the AC/ DC VTVM,
for a f ul l  descript ion of this approach see pages
24-25, January1976CATJ, orthe"CATJ 1977 FCC
Tests Cookbook".

In Channel Frequency Response - 76.605 (a)(B)
Last year we said that this test was the most

diff  icult test of al l  to perform accurately, unless
you have access to simul-sweep equipment. And
although the FCC has changed the measurement"points"  for th is  test  th is  year ,  that  change in  no
way improves your chances of making this

swipr tru-cgnrurueL REsPoNsE TEsr

P B O C E S S I N G  E O U I P M E N T

' I )  I N S E R T  T E S T  S I G N A L
AT TP "A"

2) DETECT AND IvIEASURE
AT TP "8"

P L A N T  E O U I P M E N T

1 )  I N S E B T  T E S T  S I G N A L
AT TP "8"

2) DETECT AND IVlEASURE
AT TP "C"

z
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measurement properly or accurately, lacking
s im u l -sweep equipment .

The modif ied rule requires that from the input
to your antenna, through the antenna, a pre-amp
i f  you use one,  down the downl ine,  in to your
processing equipment and out of your processing
equipment  in to your  headend combiner ;  out  o f
your  combiner  and in to your  t runk,  through your
trunk passive and active equipment to your
trunk/bridger, through your bridger down your
feeder l ine through active and passive equipment
to the drop; through the subscriber tap-off device
down the drop l ine to  the F f  i t t ing on the end of
the drop l ine. .  . through this whole journey, the
maximum variat ion of yourchannel shall  be + | - 2
dB over a frequency width that extends from 0.5
MHz below the picture carrier to + 3.75 MHz
above the visual carrier f req uency.

That is some tr ick.
Measuring it  is even more of a tr ick.
For measurement purposes, we can separate

the three segments of the signal path into primary
components as fo l lows:

(1) The outdoor equipment ( i .e. antenna,
pre-amp,  downl ine) ;

(2) The headend processing equipment;
(3) The plant equipment.
The FCC allows you to take manufacturer's

data sheets for the outdoor equipment (see
diagram 11)  and to  "sum" the to ta l  in f luence of
each component. Your antenna data sheet may
have a 1 dB t i l t  towards the audio carrier (for
example), the pre-amplif ier may have a 1 dB t i l t
downwards towards the video carrier f  requency.
In theory, one would balance the other out. The
downl ine would in  theory be f  la t .

For headend processing equipment, you can
insert a test signal of one type or another at test
point  "A"  as shown in  d iagram 11,  and measure
the extent of f  latness over the required f requency
width at test point "B" (diagram 11). Whatever
type of f latness response you see here must be
added to the net effect of the outdoor equipment,
which you have calculated from the manufactur-
er's data sheets.

For the plant port ion, you can introduce your
test signal at the same test point "8" and move
your "reception equipment" to test point "C"

(diagram 11), which is the test (drop) location.
Again, the results obtained for this port ion of the
system test must be added to the prior results
with the outdoor port ion and the headend
processor port ion, i t  is the sum of al l  three
sections which determines the actual (calculated
and measured/averaged) " in channel f latness" for
the complete system.

Lacking simul-sweep equipment, virtual ly any
technique for making these tests involves taking
the channel out of service eithertemporari ly or for
an extended period of t ime. Unless you are
fortunate enough to be using a low level

simul-sweep set, you wil l  also be degrading the
quali ty of the customer's reception during these
tests.

It  has been shown that a wideband noise source
(such as the Sadelco 2608, or the wide band
source described in construction detai l  by Steve
Richey on page 29 of CATJ for October 1976) can
be introduced at a CATV headend and detected or
displayed by a good quali ty spectrum analyzer at
test  locat ions in  the p lant .  This  is  in  l ieu of  a
sweep s ignal ,  but  i t  requi res running or  operat ing
the wideband noise source at such a high level for
display ( lacking a log scale analyzer) as to
degrade (with noise) the customer pictures. l f  this
wideband noise source technique is employed,
you wil l  need to experiment with introducing it  at
test points A and B and checking for indicated
noise display at test points B and C respectively
to determine the lowest level you can run this
wideband noise through the plant, obtain an
adequate analyzer display, and still keep
customer dis-satisfaction at a minimum for the
testing period.
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DIAGRAM 12

Reference is made to diagram 12. There is some
confusion as to where the actual measurement
points within the channel begin and end. See
diagram 12-A. The standard television channel is
6.0 MHz wide.  See d iagram 12-B.  The v isual
carrier frequency is 1.25 MHz above the bottom
edge of the channel, the color (sub) carrier
frequency is 4.83 MHz above the bottom edge of
the channel, and the aural carrier is 5.75 MHz
above the bottom edge of the channel.

See diagram 12-C. There is a 3.58 MHz
frequency separation between the visual carrier
and the color (sub) carrier; and a 4.5 MHz
separation between the visual carrier and the20



S W E E P I N G  H E A D E N D  W I T H

ECONOMY ANALYZEB

N O R I V A L  " I N "
...+

auralcarrier.
See d iagram 12-D.  Wi lh in  the 6.0 MHz wide

channel, there is an FCC determined point that is
0.75 MHz above the bottom edge of the channel,
and another FCC determined point that is 5.0 MHz
above the bottom edge of the channel. These two
FCC determined points create a "window" inside
of which there is 4.25 MHz of spectrum space.
This is the "window" within which you must keep
your system response, from antenna input to
customer drop, l lat to within + /- 2.0d8.

See diagram 12-E. This "window" begins at a
point 0.5 MHz below the visual carrier frequency
and extends to a point 3.75 MHz above the visual
carrier f  requency.

Various techniques for making this measure-
ment, using signal generator carrier sources,
have been previously described in considerable
detail (see pages 28-31 January 1976 CATJ, and"CATJ 1977 FCC Tests Cookbook"). We will
describe an alternate approach uti l izing a sweep
signal generatorand the CATJ / Lauferanalyzer.

In diagram 13 a sweep signal is introduced into
the headend processing port ion of the plant via a
directional tap or other suitable isolation device.
The economy analyzer is connected to test point
B,  which is  the input  test  po int  on the channel
combiner, or the end of the inter-connecting l ine
that terminates the processing equipment in the
combiner (or input to DT used as port ion of
combin ing system).  So far  so good.  The only
problem is how do you know where the magic
+ 0.75and + 5.0 MHz points  are?

SWEEPING HEADEND AND PLANT

W I T H  E A N A L Y Z  E  R

This requi res some addi t ional  equipment .  Wi th
the economy analyzer, i f  you could introduce
some known "marker" signals, you could mark
them on the d isp lay wi th  a grease penci l /  mark ing
pen; and thereafter for that one channel you
would know where the "magic marks" are located.
We' l l  assume you have done th is ,  wi th  a s ignal
generatorand a counter, prior to start ing with the
sweep. Then introduce the sweep into the
appropriate input test point. Set the sweep width
to approximately 2 MHz above and below the f ul l  6
MHz channel  ( i .e .  10 MHz wide) .  Tr igger  the
sweep at a sweep rate of 12-15 seconds. A picture
wil l  be "painted" on the analyzer (scope) screen.
Repeat the sweep tr iggering two more t imes,
raising and lowering the sweep source by 2 dB
each t ime. As each sequence is painted on the
screen, take a grease pencil  and draw the display
on the CRT screen.

To repeat the test for the plant i tself ,  use the
same sequence substitut ing test point "8" as the
triggered sweep input and test point "C" as the
receiving location ( i .e. test drop location). Insert,
per diagram 14, a step attenuator ahead of the
economy analyzer package and tr igger the sweep
three t imes, once with 0 dB attenuation in the
l ine,  once wi th  2 dB at tenuat ion and once wi th  4
dB attenuation. Draw each display on the CRT,
thereby creating the "window" for the display
f latnesscheck. Or, alternately, i f  the sweep has a
calibrated output level control or you have an
external pad with 1 dB steps at the headend and
after the sweep, do the "window" set of three

z
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DIAGRAM 13

TEST POINT
I N S E R T I O N

DIAGRAM 14 21



TEST POINT INSERTION

POINT-TO-POINT CARRIER

IVIEASUREMENT APPROACH

TO IN-CHANNEL RESPONSE IESTS

tr iggered sweep originations at that point. This
"window dressing" is necessary with the
economy analyzer because the economy display
system does not have the nicely calibrated
display screen found with other analyzer
packages (i .e. such as'2 dB pervert ical division').

See diagram 15. The alternate approach,
covered in great detail on pages 28-31 of CATJ for
January 1976, requires the use of (1) a signal
generator, (2) a signal level meter, (3) a f requency
counter. .  .at the test input port; and, at the
"receiving end" ( i .e. the test point drop), a signal
level meter. This seemed l ike a diff icult way to go
last year, i t  is not that much better this year,
primari ly because it  requires that you operate the
signal generator at the same level as the real TV
carriers (which can be left on the system,
although herringbone patterns wil l  appearas long
as you are near the visual carrier frequency with
the signal generator). The signal generator is f irst
adjusted to a point (as read out by the counter) 0.5
M Hz below the visual carrier f requency. That level
is read by the SLM at the test drop. Then it is
wheeled up to the visual carrier f  requency and the
measurement repeated (this can be tough with the

DIAGRAM 15

TV signal st i l l  present, you may have to drop it
momentari ly). Next wheel i t  upwards to 2 MHz
above the visual carrierand measure the level with
the SLM. F inal ly ,  go up to  a point  3 .75 MHz above
thevisual carrierfrequency and repeat. Record al l
measured levels at the test point drop (the sLM at
the headend is in place to insure that the level at
the origination point, in the headend remains
constant; i t  would not do to have your signal
'source' varying in level while making this
measurement at the test point drop.).

When we reach this point, it becomes more and
more evident that the in-channel response tests
are no better off than lhey were lasl year. Using
the tr iggered sweep and economy analyzer is
perhaps sl ightly easier on the customers than
signal generator approach, but i t  is not much
better on the test technicians. Wideband noise is
in about the same boat. Al l  systems require two
people, one at the headend and one at the test
location, and communication between the two of
some sort. With three test locations involved,
there is a fair amount of set up, test and knock
down t ime per location.

There may be help on the way, but i t  is not here

ACCELERATED APPROACH TO

IN-CHANNEL RESPONSE TESTS

F
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yet. One suggested, but unproven technique, is
shown in diagram '16. A f lat i . f .  sweep signal
covering the normal i . f .  range is marked with
special "marker signals" al 42.0 and 46.25 MHz.
This  is  run in to an i . f .  in /VHF channel  out
upconverter box, not unlike one of the TOMCO
conversion boxes now available for headend
output  channel  se lect ion ( i .e .  such as the output
up converter portion of TOMCO's SR-2000
processor). By insert ing this known-f lat, known-
marked signal into the input to the processor test
point port ahead of the processor, an analyzer
(such as the economy analyzer) at the test point
location would see the sweep signal (tr iggered or
constant) plus the markers. By switching the
output  channel  to  the cable channels  to  be
measured, you have a method of switching
quickly f rom channel to channel, with the markers
intact.

Such an instrument does not now exist: but i t
could, with some not terr ibly clever packaging of
ex is t ing modules commonly avai lab le in  the
industry. Hopef ul ly before the FCC gets up a head
of  s team on enforc ing th is  s t i l l  impossib le  to
maketest ( impossible at least for most systems),
someone wi th in  the industry  wi l l  come up wi th  a
solution. Or, better yet, the FCC wil l  recognize
that  inspi te  of  best  in tent ions,  there is  s t i l l  no real
demonstrated need for this part icular test.

PAY TRAPS
THE ONLY EVERY CHANNEL

TRAP SOURCE*

*WRITE FOR "THE COMPLETE TRAPPER"
CATALOG OF,,HOW TO" AND HARDWARE.

Channel Price Delivery

2 & 5
Others

$3.75
$5.50

same day
2 weeks

TYFETfl::NY Nc
6743 KINNE STREET.

EAST SYRACUSE,  NEW YORK 13057
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SIGNAL SOURCE - Model TCS 1800
A laboratory necessig for sedous amplifier and system I broadband amplifiers. The modulation frequency is 15.75
design. Provides E CW or square wave modulated caniers for | (internal) or 10-100 kHz exlernal. Up to 4 TCS-1E00 sources
fasl, reliable check of inter-modulation and cross-modulalion I may be combined to provide 32 channels of simulated
performance throughout the complete speclrum of CATV I operation. A detailed technical paper explaing this unit is

available.

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

z
(o

23





3/b-
I

! t

. 1

SN'
\

S!.40?

AlIIElIlIA
PRT]TRRTII]OR
HUlilfRHrS0r

Offer ing excel lent performance, versat i l i ty,
ease of t ransportat ion and quick instal lat ion,
even in di f f icul t  locat ions, the Andrew 4.5
metre earth stat ion antenna has proved to be
the r ight choice for hundreds of appl icat ions.

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

ANDREW CORPORATION
10500 W. 153rd St . ,  Or land Park,  lL. ,  U.S.A.60462
Telephone: (31 2)  349-3300
ANDREW ANTENNA COMPANY LTD.
606 Beech St. ,  Whi tby,  Ontar io,  Canada L1N 5S2
Telephone: (416) 668-3348
ANDREW ANTENNAS
Lochgel ly ,  F i fe,  Great  Br i ta in KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS
171 Henty St . ,  Reservoir ,  Victor ia,  Austra l ia 3073
Telephone: (03) 460-1544
ANDREW ANTENAS LTDA.
Av.  Victor  Andrew,585, Caixa Postal  600.18100 Sorocaba-
SP-Brasi l  Telephone: (0152) 28900
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TARTH SINIO]I

Offshore
Dri l l ing Platform

Parking Lol

Remote Location in Alaska Building Rooftop



ANEWAPPROACH
TOSIGNALTONOISE

MEASUREMENTS

(Try This On For Size)

The November 1976 issue ol CATJ
contained a lengthy repoil on analyzel
techniques, and lhe specific problems
which adse when a CATV sYstem
engineer attempts to measure signal to
noise ratios with even the most
sophisticated analyzer inslruments avail'
able in the induslry todaY.

The bottom line is that because ol the
large amount of video inlomation
present wilh the RF waveform, il is
almost impossible to make meaningful
signalto noise measurements, unless lhe
television station coopelates in lhe
exercise by employing a lorm ol square
wave modulation. 0r, il the ofl-air signal
has a large amounl ol random ot
manmade noise married to the RF signal
presenl, you can determine the signal to
noise ralio; but by the time you reach
such a measurement plaleau, your signal
to noise ratio is typically under 40 dB.

ll may be, as we learned in November,
that without the cooperation ol the
broadcast slation (something that is not
leasible when you have a large number ol
channels to measure and the television
stations simullaneously have a large
number ol cable syslems utilizing their
signal) such measulements ale beyond
the capacity ol today's analyzer instru'
menls.

As often happens in a situation like
this, someone comes along with a lotally
different approach to signal to noise ratio
measurements. Ihe lollowing paper was
prepaled by Richard N. lawrence of
lenco, Inc. (Electronics Division), Jack-
son, Missouli; and was presented lo the
Central Canada Broadcaster's Associa'

by
Richard N. Lawrence
lenco, Inc. (Electronics Division)
Jackson, Missouri

F
(J

tion Engineering Section Gonvention lhis
pasl October.

Basically appearing as his paper was
odginally written, Mr. Lawrence suggests
that his lirm has developed a "magic

box" which may solve signal to noise
measurement ills for GATU systems' Ihe
unit described has applications lar
beyond normal CATU; one of the Prime
suppliers ol earth receiving terminals for
cable is cutrently evaluating this unil as a
possible addition to lheir present down
conveilel/receiver sYslem.

CAII willbe receiving one of the lenco
VNM-428 units sometime during Janu'
ary; and in our lab we will run the unil
through its paces and leporl back lo you
later this spdng on horv it works. We have
also been told that at least lwo prominent
state agencies with PUG type regulation
lor cable are culrently stailing to add the
VNM-428 unit to their mobile test vans
for cable syslems. And well lhey might,
lol as Mr. Lawlence Points oul, the
average set up lime lo make a signal to
noise tesl is around len seconds time;
and the resulting acculacy is within */'
0.s dB.

The continuing trend in mod-
ern television broadcasting,
cable TV, and closed-circuit
operations is toward greater
emphasis on technical quali tY.
Signal distort ions most dis-
turbing to the viewer, such as
hue shift ,  saturation changes,
group delay or quadrature dis-
tort ion, and now incidental
phase problems have been
subjected to considerable at-
tention by equiPment manu-
facturers, standards commit-
tees, and television Profes-
sional societies. As a result,  i t26

is now possible to switch f rom
channel to channel without
signif icant variat ions in colori-
metry or other viewer distor-
t ions. The only area that has not
been subjected to the attention
it deserves, unti l  .now, is the
simple and accurate measure-
ment of noise.

Random noise is a more insi-
dious form of signal interfer-
ence which characterist ical lY
accumulates in aging equiP-
ment or appears suddenlY due
to faulty comPonents. l t  is easY
to see 10' of Phase shift  on a
color bar pattern or image with
f lesh tones, even though it
represents only a 3oh error. I
think i t  is safe to saY that
almost every television station
or faci l i ty has at least one
vectorscopethatcan be used to
measure it .  l t  is much more
diff icult to subiectivelY assess
the difference between 40 dB
and 46 dB of signal to noise
ratio, notwithstanding the fact
that this is a ProPortionallY
much larger defect. Yet, verY
few broadcasters, cable com'
panies, microwave users, or
industrial system houses have
equipped themselves to accur-
ately measure noise. why is
this? l t  is because, unti l  now,
the accurate measurement of
video signal-to-noise ratios re-
quire expensive, non-Portable
equipment, that usually re-
quires the insertion of test
signals at one end of the
system, which requires the
system to be taken out of
service, and/or requires many
mathematical calculations to
determine the true value of the
noise ratio. Noise measure-
ments of television equiPment
has now come out of the
laboratory and entered the
operations f ield as a standard
"in-seryice" technique for ac-
curately assessing this import-
ant facet of signal quali tY. This
has happened because, as this
paper wil l  discuss, new and
simpler equipment has been
developed specif ical lY for this
purpose.
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PRESENT METHODS
There are three methods that

are presently used in the
television industry, TV noise
meter, visual noise compari-
son, and in some cases, the
spectrum analyzer. Al l  of these
techniques are now used in
broadcasting/cable but are l im-
ited to only certain applica-
t ions.

The most widely accepted
instrument for measurement of
noise in labs and network
technical centers is made in
West Germany by the Rohde
and Schwarz Company. This
noise meter is both rel iable and
precise but is not very portable
and is not designed for in-serv-
ice measurements. As a labor-
atory instrument mounted in a
19" rack and used for f lat grey
field tests, i t  has no equal and
remains the device most used
to calibrate other instruments.
However, television studios,
cable systems, and industrial
users need noise measuring
instruments that better suit
their part icular requirements
for portabil i ty, ease of opera-
t ion, accuracy, and most im-
portant, cost.

Other recent entries into this
f ield have been the Tektronix
Visual comparison techniques.
Tektronix has published ade-
quate information about the
useof these products, and they
certainly come closer than the
Rohde and Schwarz meter to
the needs of the general tele-
v i s i o n  i n d u s t r y  e n g i n e e r i n g
groups who operate and main-
tain equipment. However, they
require a special l ine-selection
oscil loscope as an accessory,
cannot measure in the presence
of chroma, are designed for
rack mounting, and specify an
accuracy of  on ly  + l -2d8.

The spectrum analyzer tech-
nique is designed basical ly for
RF Carrier-to-Noise measure-
ments, and is not applicable to
this paper except when carrier-
to -no i se  measuremen ts  a re
specif ical ly req u i red.

THE NEWAPPROACH
A new device has been

introduced which uti l izes a
different principle of operation
than any other instrument now
in use. The Lenco Model
VNM-428 Video Noise Meter
was designed specif ical ly for
the Video signal-to-noise meas-
urement requirements of TV
studios, microwave systems,
cable television and industrial
system users where portabil i ty,
s impl ic i ty  o f  operat ion and
accurate measurements are de-
sired at a relatively low cost.

One of the major features of
the device is the in-service
capabil i ty of making accurate,
real t ime signal-to-noise meas-
urements even on live off the air
signals. The noise meter is
small,  rugged, stable, and has a
buil t  in cal ibrator that insures
a c c u r a c y  o f  +  l -  0 . 5  d B
throughout the range of 20 dB
to 55 dB. The signal-to-noise
ratio is shown directly on a
large LED display and cali-
brated to FCC/ElA standards.
What's more, this is done with
any normal oscilloscope havi ng
a bandwidth of 5 MHz or more
with any composite video sig-
nal with an input level f  rom .5 V
p-p to  1 .5  V P-P.

DESCRIPTION OF
MEASUREMENT PROCESS

The Lenco Model VNM-428
Video Noise Meter employs the
tangential noise measurement
technique to circumvent the
problems tradit ionally associ-
ated with the osci l loscopic
measuremen t  o f  Gauss ian
noise in video waveforms.

During measurement, a vari-
ableand calibrated square wave
is added to the waveform under
test which results in the display
appearing as two identical
wavef orms, one displaced verti-
cally from the other by the
distanceequal to the amplitude
of the square wave. When the
amplitudeof the square wave is
large compared to the noise,
corresponding portions of the

Figure 1-A Typical video waveform
with SNR = approximately 39dB.

Figure 1-B Video wavelorm with
added square wav€ greater than twice
rms noise.

Figurel-C Squarewaveamplitude
just equal to lwice rms nolse.

two traces are separated by a
dark interval. As the amplitude
of the square wave is reduced,
the width of the dark band
decreases and f inal ly disap-
pears. At the point where the
dark band just disappears,
leaving a single trace with
uniform brightness in i ts cen-
tral region, the square wave
amplitude is equal to twice the
RMS noise voltage of the
s ignal .  The ampl i tude of  the
squarewave is measured by the
Noise Meter, converted to a
logarithmic scale, referenced to
the peak-to-peak signal, and
displayed on the digital panel
meter as the ratio of signal-to-
noise in decibels. The meter
can be calibrated to read
directly in either the EIA or
CCIR System M standards.
Normal factory cal ibration is in 27
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RELATIONSHIP BETWEEN CRT BRIGHTNESS

AND NOISE DISTRIBUTION OF TWO TRACES

a.  NOISE TRACES SEPARATED BY MORE THAN TWICE THEIR RMS LEVELS

that have been separated from
the s ignal  be ing measured.  In
thE LINE SELECT MOdE, A
delayed tr igger pulse is gener-
ated which permits osci l lo-
scope display of selected video
scanning l ines. This same
tr igger  pulse is  a lso used in  the
FIELD operating mode of the
meter.

The separated sync wave-
form a lso t r iggers a f l ip- f lop
which generates the square
wave used in measurement. In
thE LINE SELECT MOdE, thE
f l ip-f lop is switched once each
f  ie ld ,  and in  the LINE operat ing
mode it  is switched once each
l ine.  ln  the FIELD t r igger  mode,
the f l ip- f lop is  dr iven f rom a
free-running mult ivibrator os-
ci l lat ing at a f requency of
approximately 280 KHz. Square
waves from this f l ip-f lop are
ampl i f  ied and added to the
output  o f  the v ideo ampl i f  ier  to
form the signal displayed for
measurement. The amount of
square wave added is con-
t ro l led by the MEASURE con-
trol. The DC component of the
added square wave is obtained
by low pass f  i l ter ing wi th
subsequent application to a
logarithmic converter, the out-
put  o f  which contro ls  the
frequency of a mult ivibrator.
This mult ivibrator drives count-
ers in the integrated circuit

60.0dB

C)

the EIA/FCC System M stand-
ards. That is important. .  .un-
der normal waveform condi-
t ions, no mathematical calcula-
t ions or conversion factors are
requi red.

THEORY OF OPERATION
The mathematical eval uation

of the Tangential Noise Meas-
ur ing method,  inc lud ing the
relationship between trace sep-
arat ion and RMS noise is
expla ined wi th  the fo l lowing:

l f  the probabi l i ty  d is t r ibut ion
of  ampl i tudes in  random noise
is  Gaussian,  then the d is t r ibu-
t ion of brightness across the
noise trace displayed on an
osci l loscope wi l l  a lso,  to  a very
good approximation, be Gaus-
s ian.  This  re la t ionship may be
seen in  the graphs of  F igure 2 in
which the axis are labeled
interchangeably in terms of
trace brightness and probabil-
i ty  densi ty .  l f  two ident ica l
osci l loscope noise traces are
separated by more than twice
thei r  RMS vol tage,  the resul t
wi l l  be as shown in  the graph of
Figure 2-A. The dip between the
two peaks corresponds to the
narrow dark band seen between
the bright bands of the two
separated traces. when the
trace centers are separated by a
voltage equal to exactly twice
the RMS noise voltage of each,
the dip (dark band) disappears

DIAGRAM 2
as shown in  F igure 2-B.

FUNCTIONAL OPERATION
A f unctional block diagram of

the VNM-428 Video Noise Meter
is  shown in  F igure 3.  Power is
suppl ied to  the inst rument
through a signal primary trans-
former, recti f  ier and f i l ter sys-
tem. The output  o f  th is  Pr imarY
supply  is  a t  approx imate ly  + / -
18 volts. Proper operating volt-
ages are supplied to the various
sections of the instrument bY a
tracking + l- 12 volt regulator
and three + 5 volt regulators.

Osci l loscope t r igger  pu lses
are generated from composite
and vertical sync waveforms

V I D E O  I N

G N O

V N M _ 4 2 8  V I D E O  N O I S E  I V l E T E R  F U N C T I O N A L  B L O C K  D I A G R A M

R E F E R E N C E

l 6 . 9 d B
C A L
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NOISE VOLTAGE (DISPLACEMENT)

NOISE VOLTAGE {DISPLACEMENT}

b.  NOISE TRACES SEPARATED BY TWICE THEIR RMS LEVELS

D E L A Y E D
G A T E  G E N

L P F  F I L T E R

L O G  C O N V E R T E R  D I O D E

'l6.9dB

R A N G E

DIAGRAM 3
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which dr ives the d ig i ta l  panel
meter  LED disp lays.  A t imer
resets the counters to zero at
the beginning of each period
and, 0.1 second later, transfers
the contents of the counters to
latches which control the dis-
plays. This cycle repeats once
each 0.5 second,  cont inuously
d isp lay ing the ampl i tude of  the
added square wave, and there-
fore,  the Signal - to-Noise,  in
d B .

FILTER CORRECTION OF
COHERENT DISTORTIONS

The VNM-428 is designed to
measure random noise on any
composite video waveform. Be-
cause other distort ions that
could effect accurate signal-to-
noise measurements may be
present in the waveform three
modes of operation are offered.
ll line-rate disturbances such
as t i l t  or r inging exceed approx-
imately 50"/" of the peak-to-
peak noise voltage, the meas-
urement must be made in the
LINE or  LINE SELECT Mode.
Otherwise, l ine-rate disturb-
ances could cause a misleading
thickening of the waveform in
the f  ie ld  rate d isp lay.  This  a lso
holds true if  serious f ield-rate
disturbances such as hum or
vert ical t i l t  are present, again a
mis leading th ickening of  the
waveform in a l ine-rate display
can occur. In this case the
FIELD or  LINE SELECT mode
should be used.  l f  both l ine and
f ield-rate disturbances are pre-
sent, accurate signal-to-noise
readings wil l  be achieved in the
Ll N E SELECT operati ng mode.

Because discrete interfering
s ignals  such as in termodula-
t i o n  p r o d u c t s ,  c h r o m i n a n c e
subcarriers, and co-channel RF
interference can effect the
accuracy of a noise measure-
ment, the noise meter has three
buil t- in switchable f i l ters. They
are: a 4.2MHz Low Pass Fil ter,
a Chroma Notch Fil ter and, for
transmission noise measure-
ments,  a  Noise Weight ing F i l -
ter. Because of the many
applications for " in-service"
noise measurements and be-

cause discrete interference may
mask random noise on the
osci l loscope d isp lay,  these
highly  prec is ion f  i l ters  p lay an
important role in the overal l
inst rument  concept .  For  in-
stance, i f  the interference is
residual chrominance subcar-
r ier, i ts effect can be el iminated
by swi tch ing in  the CHROMA
notch f i l ter. l f  the frequency of
the interference is higher than
4.2 MHz, i ts effect can be
reduced or el iminated with the
low-pass f  i l ter .  l t  might  be wel l
to note here that any discrete
interference having a frequency
greaterthan about 500 Hz, less
than 4.2 MHz,  and outs ide the
band of the chroma notch f i l ter
must be separately reduced so
that i ts peak-to-peak amplitude
is less than the apparent noise
peaks by at least a factor of ten
to avoid contaminat ing the SNR
measurement.

The noise weight ing f  i l ter  a t -
tenuates high frequency noise
in accordance with CCIR Rec.
421 -2 .  Th i s  g i ves  added
" w e i g h t "  t o  l o w  f r e q u e n c y
noise, ref lecting i ts greater
v is ib i l i ty  in  a te lev is ion p ic ture.
Many experiments have shown
that a given amount of low-
lrequency noise causes a great-
er loss in picture quali ty than
does an equal amount of
high-frequency noise. Use of

the weight ing f  i l ter  permi ts
express ing the s ignal - to-noise
rat io  as a s ing le number which
is more closely related to
p ic ture qual i ty  than would be a
s imple power rat io .

The fol lowing general princi-
p les should be fo l lowed in
selecting f i l ters for a measure-
men t :
1. l f  the measurement is be-

ing made in accordance
with a part icular standard
such as EIA RS-250, select
the f i l ters appropriate to
that standard.

2. Use the 4.2 MHz low-pass
f i l terexcept when a broader
noise bandwidth is  speci f  i -
cal ly desired.

3.  Use the chroma notch f  i l ter
when measuring an encod-
ed co lor  s ignal .  An exam-
ple would be measur ing the
signal to noise ratio of a
camera, where residual
chroma in  the p ic ture could
destroy the measurement
accuracy.

4.  Use the weight ing f i l ter
only  when noise weight ing
is  speci f ica l ly  requi red to
conform to a standard or,
lacking a standard, when
an indicator of subjective
pic ture impai rment  is  more
useful than the actual ratio
of  s ignal  to  noise.

RF NOISE VIDEO NOISE WHITE NOISE
STANDARD SIGNAL BANDWIDTH BANDWIDTH WEIGHTING FACTOR
E I A -  S Y N C T I P T O

P E A K  W H I T E

C C I R  B L A N K I N G  T O
P E A K  W H I T E

R M S  C A R R I E R
NCTA* DURING PEAK

SYNC

R M S  C A R R I E R
TASO- DURING PEAK

SYNC

R M S  C A R R I E R

CTAC" DURING PEAK
SYNC

4 .0  MHz t  NOTDEFINED NONE

6.0  MHz  NOTDEFINED N O N E

3 .33  NOTDEFINED NONE

- FOR TELEVISION STANDARD SYSTEM M AS USED IN THE UNITED
STATES.

t  MEASUREMENT MAY BE MADE WITH BANDWIDTH OTHER THAN 4  MHz
AND RESULT ADJUSTED MATHEMATICALLY.

F I G U R E  4
R E L A T I O N S H I P S  A M O N G  S N R  S T A N D A R D S

4.2MHz

4.2MHz-

4 . 0  d B

6 . 1  d B .
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In any measurement, the fol-
l ow ing  genera l  p rocedure
should be fo l lowed:
1.  Determine which Por t ions

of the waveform contain al l
noise generated within the
system under test, and as
l i t t le  no ise as Possib le
generated outside that sys-
tem.

2. Determine which Port ions
of the waveform are least
d is turbed by r ing ing,  t i l t ,
hum and other coherent
disturbances.

3. Select measurement mode
and f i l ters based on the
above factors.

4.  l f  in  doubt ,  measure us ing
all  three available modes.
The most accurate result is
the one showing the h igh-
est signal-to-noise ratio
s ince th is  mode wi l l  have
been the least affected by
non-random d istu rbances.

STANDARDSAND
CONVERSION FACTORS

Numerous techniques and
standards have been estab-
l ished for the measurement of
signal-to-noise ratio in video
and television systems. The
most widely used are those of
the CCIR (Comite Consultati f
I n te rna t i ona l  des  Rad iocom-
munications), EIA (Electronic
Industries Association), TASO
(Television Allocations StudY
Organ ization), and CTAC (Cable
Television Advisory Commit-
tee, US-FCC). The CCIR and
EIA standards relate to base-
band video while the TASO, and
CTAC standards relate to radio
frequency signals. The differ-
enaes among standards in each
category result from different
def init ions of signal amPl i tude,
noise bandwidth, and noise
weighting characterist ics as
shown in Figure 4 for television
standard M as used in the
United States and Canada.
Translation among standards
within eaoh class is largelY a
matter of accommodating dif-
ferent definit ions. The VNM-
428 is normally calibrated to

measure video signal-to-noise
according to the EIA standard
definit ion, with automatic aP-
propriate modif ication when
the CCIR noise-weighting or
Chroma Notch f i l terare used.

The only conversion factor
required using the VNM-428
would be when the instrument
is used in coniunction with a
demodulator to measure car-
rier-to-noise ratios of a cable
system or tran$m itter outPut. In
order to relate Post-detection
signal-to-noise ratio to Pre-de-
tection carrier-to-noise ratio,
the effective noise bandwidth
of the demodulator must be
determined. Most television
demodulators of reasonable
quali ty wil l  have a noise band'
width of approximatelY 3.5
MHz. Because the VNM-428
reads signal-to-noise directly in
the EIA standards, convert ing
signal-to-no ise carrier-to-noise
perthe FCC/ NCTA standard is

cNR ____  r  sNR _ . -  +  3 .591  dBFCC- t EIA

The error introduced bY the
assumption of a demodulator
having a 3.5 MHz noise band-
width is not l lkely to be greater
than  +  / -0 .3dB .

There is another assumPtion
used in this new technique that

could require a conversion
factor to be con$idered. The
noise meter wil l  accept any
video input level from 0.5 Volts
peak-to-peak to over 1.5 Volts
peak-to-peak because the refer-
ence control cal ibrates the
instrument to refeience to a 1 .0
Volt peak-to-Peak signal. The
technique described here as'
sumes that the sync to video
ratio is correct. lf it is not
cQrrect, that is, i f  the signal to
be measured has actually only
35 IRE uni ts  of  sync,  the
conversion factor, F1, is as
shewn in  F igure 5.  ln  th is
example you would add a + 1 .3
dB to the noise meter reading.

APPLICATIONS
Nearly all video waveforms

encountered while using the
VNM-428 wil l  have originated in
either a televi$ion camera or a
test signalgenerator, and many
will have been subjected to
downstream Processing. This
usually takes the form of
regeneration of the sYnchron-
iz ing and b lank ing pulses and
color reference burst. Ag a
result, tho picturo portlon wlll
contain nolse from all parls In
thg genqration, recordlng, and
t ransmiss lon  cha in ,  wh i l e
blanklng and sync might only

20 30 40
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WHERE
DOESIT
HURT?

We'll find
out, If your
FSM 727 is in
bad shqpe,
send it in. We
ccn give it
new lile.
Tiexsccn provides c TYyo-
Week Factory Repcir Serv-
ice, usingr originol pqrts.
And it's Gucranteed. Your

GUARANTEE
Your repoired FSM 727 will Ieqve our
shipping dock no Iqter thqn two weeks
qller we receive it, or we will deduct 25%
lrom the cost ol reOo,ir.,

lHscan u

PROOF OF PERFORMANCE CATIBRATION SPECIAL!
ALIGN AND CATIBRATE $37.50 31

FSM 727
will be

repaired
qnd on its

wcry bqck to
you within

two weeK of
receipt or we deduct 25o/o
from the cost of repqir.

You'll feel better too.

Contqct:
Jim Woodruff
Texscqn Customer Service
Depcrtment
2446 North Shadelqnd Ave,
Indiqnapolis, Indiqnq, 46219
3r7-357-878r



contain noise contributed by transmission, these portions of Chicago. lf other lines are
the last segment. Signals the waveform wil l  be the most blanked or test signals are
broadcast by stations of the noise-free at the time of trans- inserted at other locations, the
major television networks may mission, and will most ac- noise performance of each
consist of as many as three or curately ref lect the CATV sys- segment of the network can be
four identif  iable port ions, each tem noise performance. determined from measure-
regenerated or inserted at a The VNM-428 can be used to ments made at Seattle.
different point in the chain, and measurethe noise performance Routine checks can be made
each carrying a different mix- of al l  or part of a long-distance to measure variat ions in video
ture of noise representing the microwave transmission sys- tape recorder signal-to-noise
performance of a dilferent part tem. Measurements made at ratio due to changes in head tip
of thechain. the system terminus can de- projection and wear, guide

In many applications of the termine the performance of the al ignment, record head current,
VNM-428, i t  wil l  be desired to overal l  system or of various carrierfrequency,tapeformula-
measure the signal-to-noise sections of the system if t ion, tapewear, etc.
ratio of only one aspect of the appropriate lines in the vertical Measurements of the signal-
generation and transmission interval are blanked at specif ic to-noiseratioof amonochrome
process. For example, meas- locations. For example, as- camera or of the Y channel or
urements made at a CATV sume it is desired to monitor a encoded output of a color
subscriber drop will likely be television microwave system camera may also be made by
designed to show the noise originating in New York with theVNM-428. Measurements of
performance of the CATV off-air baseband sections in Washing- non-composite color camera R,
pickup and distr ibution plant ton, D.G., Chicago, Denver and G, and B channels may also be
whi le  avoid ing noise in t ro-  Los Angeles,  and the terminus made i f  sync is  added to the
duced by cameras, video tape inSeatt le. Programsarerecord- waveform. In al l  cases, the
recorders, and microwave sys- ed, delayed and replayed in Los camera should be viewing
tems that preceded broadcast Angeles. lf line 18 is blanked or scene with large areas
of the signal. Since most otherwise reconstructed in unilorm black, white, or gray,
television broadcast stations Chicago, the noise seen on line and minumum color.
regenerate sync, blanking, and 18 in Seattle will all have been It must be remembered when
burst  immediate ly  pr ior  to  in t roduced downstream f rom determin ingthesignal - to-noise

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

Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve know whot you
need ond we l<now how to monufocture it. For
reliobiliry ond performonce.
The Weother Scon lll comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
metric Pressure, Vind Velociry, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.

o
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ments out of the laboratory and
puts i t  in to  the f ie ld  where i t
belongs. l t  has been shown that
you can select the best video
tape, optimize VTRs and cam-
eras, select the best camera
tubes, detect gradual fai lures
before they become serious,
monitor network performance,
perform proof-of-performance
measurements on incoming
equipment, make FCG proof of
performance tests on CATV
systems, and test the noise
performance of any other NTSC
system or piece of equipment.

Any television operation that
prides itself on the quali ty of i ts
signal needs to make periodic
checks of the noise character-
ist ics of their system. There is
now a proven technique that
makes this job easier and
sim pler than ever before.

ratio of a camera. measure-
ments made during blanking
wi l l  not  y ie ld  the in format ion of
interest, specif ical ly the noise
introduced by the pickup tube
and preamplif  iers.

CONCLUSION
This paper has attempted to

show that there is now a device
available to the television in-
dustry that brings the problem
of signal-to-noise measure-

l . r i l  O
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DIAGRAM 6

CATV HETERODYNE PROCESSOR FROM Q-BIT CORPORATION

.ds&
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Model QB-650 processor G\\S2 adds to Q-bit  Corporation headend capabil i t ies, and offers both f lexibi l i ty and performance.
Main frame conceot \- with modular internal construction:75 ohm connectors. and interface cabl inc between modulesMain frame concept with modular internal construction; 75 ohm connectors, and interface cabl ing between modules
al lows the system designer to configure a processor to his part icular needs and provides for simple servicing.

F E A T U R E  H I G H L I G H T s

. Design emphasis on rel iabi l i ty and serviceabil i ty with-
out sacri f  ic ing performance.

r Separate sound and video AGC - noise immune true
keyed AGC system with > 60 dB dynamic range.

o Up to +60 dBmV output with -20dBm in.

o Delay distort ion <t25 nsec, video response f lat from
- .75  MHz to  +4 .2  MHz.

r  lF  ou tpu t ,  subs t i tu te  lF  input  and lF  swi tch ing  con-
trols standard equipment.

t4il

o Automatic 24 Ydc standby power switching standard
equ ipment .

o Many options and accessories:
- high-level or looping output ampli f iers
-  ad jacent  channe l  lF  f i l te r
- phase lock output
- standby-power battery charger
- external t ime programmer for lF switching
-  more  op t ions  due in  la te  1977

Write or cal l  Hansel Mead for information on QB-650
and other CATV products.

P. O. Box 2208
Q.B lT  CORPORATION

Melbourne,  F lo r ida  32901 (30s)  727-r838
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Fran  k l y ,  o f  a l l  me te rs
checked to date, this is as high
a rating as we have seen. The
checks were repeated over a
several day period, and while
we did have a couple of
readings that were as much as
0.3 dB off, the average is as
given above. This was at the 0
dBmV input  level ,  f rom the
model950 calibrator.

Another problem with the
work horse 727 was the accur-
acy of the scale readings below
-3 (dBmV) on the meter scale.
As our extensive series on
signal level meters pointed out
more than two years ago (see
October, November, December
1 974 and January 1 975 issues of
CATJ), virtual ly al l  meters ex-
perience a l inearity problem in
the lower port ion of the scale
( i . e . t a r  l e f t  p o r t i o n ) .  I n  a
nutshell ,  readings taken left of
center are never as accurate in
terms of absolute levels or
relative dBs as readings taken
at center or r ight of center. In
the 727 checked some two
years ago, we found that below
-3 on the scale, the error was
greater  than the spec (+ / -  1 .5
dB) a l lowed.  In  the 7270 tested,
we found this not to be the
case.  Ut i l iz ing a lab qual i ty  1  dB
step attenuator ahead of the
7270, we took the 7270 input
level  down f rom +10 dBmV
(from the 950 calibrator) to - 5
dBmV. Here is what we found :

-  4 d B m V
5 dBmV

-  4 .1  dBmV
5.1  dBmV

The worst error found then,
was at the very top end of the
scale, and was on the order of
0.3 dB. The scale on the 7270,
l ike the 727, is not cal ibrated
between -5 and -10, except for
those two respective marks.
For al l  practical purposes,
when you need 1 dB step
accuracy with your readouts,
the7270 is a 15 dB reasonably
l inear meter range instrument.

The meter  i tse l f  ,  then,  inspi te
of  the manual 's  c la im of  + / -
1 .5 dB accuracy (which may
simply be a hold over from the
identical spec in the 727 man-
ual) appears to be much closer

to a 0.5 dB accuracy instru-
ment .  This  should prove to  be a
very-worthwhile improvement
tor727-f amily fans.

The other  major  change is  in
the attenuator system. The727
uti l ized a series of sl ide attenu-
ators,  one 10 dB s l ide swi tch
and four  20 dB s l ide swi tches
for a total of 90 dB f ront end at-
tenuation. The 7270 replaces
the sl ide attenuator switches
(which must  honest ly  be g iven
only  a middl in '  ra t ing for
serv iceabi l i ty  on the long haul ,
due to  dust  and moisture
accumulat ion in  the f  ie ld)  wi th  a
sealed rotary 90 dB attenuator
that has 10 dB steps (see
photo) .  This  is  a  lab qual i ty

Real Level
+ 1 0 d B m V

9 dBmV
8 dBmV
7 dBmv
6  dBmV
5 dBmV
4 dBmV
3 dBmV
2 dBmV
l  dBmV
0 d B m V

-  l  dBmV
2 dBmV
3 dBmV

Meter
Indicated Level

+  9 .7dBmV
8.8 dBmV
7.9 dBmv
7 .0  dBmV
6.0  dBmV
5.0  dBmV
4.0  dBmV
3.1  dBmV
2.1  dBmV
1 . 1  d B m V
0.0 dBmV

- 1 .0  dBmV
2.0  dBmV
3.0  dBmV

z
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@['m w&smil0ffiuD pmaGffis
(on state-of-the-art 1 977 products)

From America's Oldest
CATV Distributor!

Same Day Shipment-
Help When You Need It

(since 1949!)

Call or write: DAVCO,Inc., P.O. Box 861
Batesville, Arkansas 7250L
501-793-3816

THIS MONTH'S
SPECIALS

G 
* Matching Transformer model- 

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

* 2-Way Indoor Splitter model
DS-2F, $1.10 each in lots of 100

* F-59 Fittings with Ring, 7.5
cents each in lots of 1,000

* GF81 Fittings,18 cents each in
lots of 100
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attenuator, and it  should Prove
to hold up wel l  in  f  ie ld  use.

Other than that, the 7270 is
your basic 727. The manual is
virtual ly unchanged (i t  was an
excel lent  manual  go ing in) ,
on ly  minor  phys ica l  changes
have taken place (other than the
removal of the sl ide switch
attenuators the major change is
in  the decor  of  the outs ide of
the cabinet front door Panel
reflecting the Texscan/Theta-
Com new labeland name).

The UHF head is not cur-
rently available from Texscan/-
Theata-Com, but we under-
stand Jerrold st i l l  has a tair
supply of the UH-727 heads
available. A superband head for
channels  J  through 300 MHz is
available from Texscan /Theta-
Com as the 587270 head.
NO. . .older727 meters cannot
be updated, modif ied, etc. bY
you nor by the factorY (we saY
cannot be. . .are not being
accepted for modif ication bY
the factory is more accurate;
conceiveably, somebody could
do the peak detector mod if  they
really knew what they were
about). The price tag has gone
up by about  8%, i t  is  now a
$895.00 instrument rather than
a $825.00 instrument. A good
portion of this increase is found
in the lab qual i ty  10 dB step
rotary attenuator.

Interesting Canadian Additions
There are two rather interest-

ing test  equipment  addi t ions
from Canada this year; and
although not purely new since
12 months ago, neither has had
wide exposure in the United

States previously (although we
know our Canadian readers are
well aware of both). The two
units are manufactured by
Triple Crown Electronics, Inc.
(42 Racine Road, Rexdale,
Ontario MgW 2Z,3; 4161743-
1 481 ).

The model TCS-20 Band
Selector has more aPPlications
than you can throw a stick at;
pr imar i ly ,  i t  is  a  test  bench
instrument that al lows you to
throw a switch and select anY
one or more (up to four)
bandpass segments through
the device. There are f ive
switches on the TCS 420 (see
photo) ;  Swi tch one is  a  6 dB
pad; switch two is a low band
passband f i l ter. Switch three is
a midband passband f i l ter; and
switch four is a high band
passband f i l ter .  And f ina l ly
switch f ive is a superband
passband f i l ter. The insert ion
loss is  0 .5 dB at  300 MHz for  the
f  u l l  un i t  wi th  a l l  swi tches out  or
off ,  and the return loss (match)
is  18 dB.  Ripple throughout  the
50-300 MHz passband is plus or
minus 0.25 dB worst  case.

T h e  i n d i v i d u a l  s e l e c t a b l e
passbands are shown here in
diagram form. The unit was
designed as an operating ac-
cessory for the Triple Crown
Model  TCS 1800 Mul t i  Channel
Signal Source, but on the test
bench the abi l i ty  to  swi tch in
and out desired passband re-
sponses is very useful when
al ign ing broadband ampl i f iers
or  swi tch ing in  and out  mid or
super band sources and al ign-
ment  equipment .  Whi le  the uni t
is  factory  a l igned s imi lar  to  the

Triple Crown Eleclronics' TCS-420
switchable passband fi l ter covers low
band through superband in lour steps.

responses shown in the dia-
gram here, the adjustments for
al ignment of the passband
sections are largely available
through capped top panel holes
and touch up, or re-al ignment
to other nearby segments of the
band, is apparently no big deal.
The price is $95.00 per TCS-420
un i t .

Theother i tem of interest wil l
have l imited appeal; but for
those systems or MSO en-
gineering shops required to
p e r f o r m  i n t e r m o d u l a t i o n  o r
cross modulation checks, the
TCS-1 800 mult i-channel signal
source is certainly worth look-
ing  i n to .

Basical ly, what you have in
the TCS-1800 is a series of
quali ty signal sources, pack-
aged 8 to a rack. The signal
sources may be 15.75 kHz
modulated so that you have a
source of modulation for per-
forming cross mod checks. A
total of up to 32 f ul ly operation-
al test channels may be stacked
into the package, representing
a ful l  spectrum f rom 50 through
300 MHz.  Each RF module in  a
basic package of 8 modules has
a crystal control led osci l lator,
modulator and bandpass f i l ter.
The depth of modulation on
each RF channel is adjustable
and individual signal level ad-
justments are also provided for
each RF channel. Provision is
made for external video modu-
lation source (to complement
the internal 15.75 square wave
source) and for the addit ion of
externally developed signals
(such as CW pilot carriers). A
f ul ly descript ive manual de-
scribing the operation of the
unit and tests you can perform
is available from Triple Crown
Electronics; the price of the 8
channel package is $2250.

Sw2 "ON",

o
,_i)vi,
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Not Just AnotherYear
As is repeated often through-

out other test related features
this month, 1977 is not just
another year. l t  is a more
serious year, but i t  is also a
more diff icult year to make a
decision concerning testing.

For example. . . the FCC has
been trying to wrestle with the
matter of defining "what is a
cable television system" for
some months now. Way back in
Octoberthey were scheduled to
take up the pending review of
syste-m def init ion; but they
never got to i t .  Then in Novem-
berand then in December. l t  did
get some talk late in December,
just ahead of Christmas; but
not a f inal decision. Now here is
what that does to you.

(1) Suppose you have 249 or
fewer subscribers. Based
upon a l l  o f  the " in te l -

ligence" everyone seems
to share, the chances are
about 100 to 1 in favor of
your NOT being a cable
system; after the FCC
f ina l ly  gets  the i r  dec is ion
making hat on. That
means no FCC tests, no
more FCC forms, no fear
of FCC inspections. No
more 325's, no more
326's. .  .and no more
Gr id ley.

So what do you do right
now about tests? Do you
make them? Do you plan
to make them? Do you
even go so far as to order
a $25.00 CATJ Cookbook
tor 1977 tests? lf you are a
bett ing man, you don't
spend even $25.00 for a
test cookbook: unless
you just l ike to have it
handy as a reference
manual .

And you sit and wait.
And you think to yourself
"boy I wish they would
hurry up and make that
determination, because I
don't want to be a cable
system any longer. .  .".

(2) Suppose you have be-
tween 250 and 1,000 sub-
scribers. Based upon all

CATATESTPROGRAM
FOR 1977
(More and Better)

of the intel l igence that
seems to be "leaking" out
of the FCC, the chances
are about 10 to 1 that after
the FCC final ly makes
this much awaited decis-
ion, you wil l  st i l l  be some
type of cable system; but
(and th is  is  a  b ig  but ) ,  you
may not have to f i le al l  of
the forms or make al l  of
the tests that you pres-
ently do. That is a may,
not a certain fact.

But  unt i l  the decis ion
is  made;  unt i l  you know
for sure whether you are a
cable system f irst class, a
cab le  sys tem second
class or maybe even not a
cable system at al l  (there
is  a s l im chance th is
could happen), what do
you do? Do you contract
with somebody to come
in and make the 1977
tests? Do you buy new
test equipment that you
don't real ly need unless
you are making required
tests? Do you even buY a
CATJ Test Cookbook?

Al l  good quest ions.
There are no answers late
in December.

(3) Suppose you have 1,000
subscribers or more. A-
gain, based upon al l  of
the "intel l igence" gather-
ing apparatus at the dis-
posal of the industry, the
odds are around 100 to 1
that what you are now is
what you are going to be
after the much awaited
decis ion is  made.  In  other
words, with more than
999 subscribers off of
your headend, for test
and technical compliance
purposes, you wil l  st i l l  be
doing this year (and next

year) what you should
have been doing last year.
M a k i n g  t e s t s ,  p r o v i n g
compl iance,  and us ing a l l
o f  those manuals  and
t e x t b o o k s  a n d  e q u i p -
ment .

Now last year, to help our
typical ly smaller system, CATA
put together a complete set of
test equipment. We made ar-
rangements with Mid State
C o m m u n i c a t i o n s  i n  B e e c h
Grove, lndiana to package up
some gear f rom Tektron ix, f  rom
Wavetek. and from Mid State.
The gear was in fact a "test set",
al lowing cable system oper-
ators to use this "test set" to
make al l  of the required tests.
Approximately 40 companies
used the gear through 1976,
although many more than 40
CATV systems got checked
with the gear. The program
worked pretty well .  We found
out that most people could
make the required tests in 3-4
days t ime on a s ing le system;
and that two people working
together as a team could do two
systems in 4-5 days t ime; i f  the
systems were close together.

The CATA Test Equipment
Package is again available this
year. We are now taking "sign-

ups" and there is an order card
f or same between pages 8 and 9
in the front of CATJ here this
month (opposite page 9).

Here is what i t  entai ls.
(1) You receive the ful l  test

equipment package, al-
lowing you to make al l  re-
quired tests. The test
equipment  th is  year  in-
cludes the CATJ econ-
omy analyzer, a tr iggered
sweep package and for
radiation tests the new
Mid State Communica-
t ions "Cuckoo" package.

z
(o
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This is new gear this year,
in  addi t ion to  the SLM,
signal generator/cal ibra-
to r ,  Tek t ron i x  scope ,
f r e q u e n c y  c o u n t e r ,
counter / str ipper / pro-
cessor and the two-way
radio package (VHF FM).
E v e r y t h i n g  y o u  n e e d ,
p lus .  .  .

(2) Each system part icipat-
ing in the CATA Test
Equipment Program also
receives a customized
step-by-step set of in-
s t ruct ions;  a  complete
manual ,  o f  around 100
pages, that tel ls you what
to do, in what sequence,
and where, to make al l  of
the tests. The Test Man-
ual  is  prov ided in  dupl i -
cate. and it  includes test
logging forms on which
you record the tests as
you make the measure-
ments.

The price for 3-4 days of
testing t ime with the Package is
$500.00 for CATA member
systems and $600.00 for non-
CATA member systems. And

.  .  .and th is  is  a lso impof iant ,  i f
you have a "buddy", a system
down the road or over in the
next county that wants to work
with you on your tests (and you
wi th h im on h is  tests) ,  you get
the gear for f ive days t ime and
the second (or "buddy") system
gets his own customized man-
ual also. The extra charge for
the second system is $125.00
on top of the base rate for the
f irst system.

In 1976, of the 40 or so CATV
companies that made the tests
uti l izing the CATA Test Equip-
ment Package, approximately
50% had fewer than 1,000 sub-
scribers. This group of sys-
tems, as wellas others who are
in the same size-categorey,
may not have to do anything
this year. We won't know unti l
the FCC makes that fateful
dec is ion.

So what do you do now? lf
you are interested in being a
part of the 1977 CATA Test
Equipment Program, but you
are not sure because of your
system size whether you wil l
actually be required to make
tests (or al l  tests) this year. .  .

may we suggest that the f irst
th ing to  do is  to  ca l l  or  wr i te  us
at CATJ and have your name put
on the l ist as a "tenative"

sign-up. That means we know
you are interested, and wil l  in
fact take the package if it turns
out after the FCC gets al l  of
the i rdec is ion making done that
you do in fact need to make the
tests.

And if  you are over the 1,000
subscr iber  po int .  .wel l ,  the
odds are 100 to 1 that you are
stuck with the tests, so there is
no time like the present to sign
up! Now last year (1976) there
was no way that we could
bicyc le the equipment  around
to the 40 plus systems between
January 1 and March 31 ; so
CATA obtained from the FCC
special permission to al low
those systems who would be
receiving the equipment, on
schedule, after March 31 (1976),
the right to have waived the
March 31 deadline date. The
same practice applies this year.
Sign up,  and we wi l l  work out  a
schedule that makes sense to
everyone involved.

And good luck!

o
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SNR is  shown d i rec t l y  on  o  lo rge  LED d isp loy  w i th  on  occur -

ocy  o f  t  .5  dB be tween the  ronge o f  20  to  55  dB.  CCIR

stondord  low-poss  ond we igh t ing  f  i l te rs  ond o  chromo

notch  f i l te r  bu i l t  in .

PRICE $t,375.00
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Editor's Note:
For as far back as we can

remember. CATJ has nof made
it a practice to reprint material
appearing elsewhere previous-
ly. H owever, f or every rule there
is an exception. This art icle
originally appeared in the
March 1976 issue of Cable
Communicat ions,  a  Canadian
publ icat ion that  inc ludes c i rcu-
la t ion wi th in  the CATV industry
in  Canada.  We must  assume
most of our Canadian readers
have read this technical paper,
but we feel i t  is too good to
allow to pass unnoticed by our
American readers, or those in
30 other countries where CATJ
is received. This paper was
originally writ ten by David
Emberson,  of  Hami l ton,  On-
tario.

In the past, most systems
have been operated using one
of two basic methods, both of
which exhib i t  d i f ferent  mer i ts .
disadvantages but similar re-
su l ts .

As  many  f  ac to rs  have
changed recently, i t  becomes
necessary to evaluate these
changes. And in understanding
the aspects of these two
methods,  and in  the appl icat ion
of these new developments, i t
is possible to combine the best
of  both methods,  forming a
third method of system opera-
t ion and -  or ,  des ign.
METHOD#1

System operation based on
"lnput Oriented Levels" was
applied to early systems uti l iz-
ing tube type amplif  iers to
insure that the input levels were
maintained, preserving the sig-
n a l - t o - n o i s e  t h r o u g h o u t  t h e
system.

As mostsystems carried only
a few channels ,  the only  ind i -
cation of output capabil i ty was
perceptible Cross-M odulation.

High output levels were more
often detected by the resultant
"sync c l ipp ing" ,  which caused
pictures to rol l  vert ical ly. The
lack of Automatic Gain Control
(AGC) circuitry and the insta-
bi l i ty of electron tube circuits

PLANT DESIGN TO SAVE $$$

caused the amplif iers output
levels to vary constantly, us-
ually decreasing as the tubes
aged. lt was necessary to
mainta in proper  input  levels  to
prevent serious degradation of
the system signal to noise.

Output levels of preceeding
amplif  iers were adjusted to
ensure proper input levels to
the f  o l lowing ampl i f  ier  and
these input levels were main-
tained asf latas possibleacross
the spectrum. The output levels
of  d is t r ibut ion ampl i f iers  were
mainta ined at  h igher  levels  r
closer to the beginning of the
s y s t e m  a l l o w i n g  d i s t o r t i o n
products to increase more
quick ly  to  permiss ib le  levels ,
while distr ibution levels toward
the end of the system were
reduced relative to the amplif  ier
cascade by which it  was being
fed.  In  th is  manner  an at tempt
was made to maintain the levels
of  d is tor t ion throughout  the
system.

Ear l y  t rans i s to r  sys tems
were operated along similar
l ines, however, because of
substantial ly lower output cap-
abi l i t ies,  maximum output  lev-
els decreased, thus reducing
the operating gain of these
early transistor am pl i f  iers.

The design and maintenance
of such systems was compli-
cated and diff iculty arose in
a l lowing the use of  the ampl i -
f iers  maximum output  capabi l -
i ty because high input levels
which could resul t  in  the
generation of distort ion prod-
ucts  wi th in  the input  or  in ter -
mediate stages of amplif ica-
t ion, due to erroneous al loca-

Amplif ier Type
Trunk output(DBmV)

Trunk input(DBmV)
Br idger  output(DBmV)

Line Extender output

L ine Extender input

c h . 2  c h . 1 3
+ 2 5 t o  + 3 0  + 2 7 t o  + 3 8

(  + 10 to  + 17 depending on s lope)
+ 3 4 t o  + 3 8  + 4 0 t o  + 4 8
+ 3 4 t o  + 3 8  + 4 0 t o  + 4 8

( + 18 to + 30 depending on slope)

t ion of  S lope and/or  Gain
contro ls .

The technician had to under-
s tand the ampl i f  ier  des ign to  be
able to accurately determine
the operating levels for every
dis t r ibut ion ampl i f ier  locat ion,
or he would constantly refer to
h is  own f  ie ld  notes,  which were
always being up-dated to per-
mi t  compensat ion f  or  l ine loss
changes and temperature f luc-
tuat ions.

The main advantage of this
method was in  the fu l l  u t i l iza-
t ion of the capabil i t ies of every
dis t r ibut ion ampl i f ier  in  the
system.
METHOD#2

System operation based on
"Output Level Orientation" was
used to reduce the incidents
descr ibed in  Method #1.  In
method #2 each amplif ier of a
specif ic type operated at the
same output level regardless of
i ts  locat ion in  the system. The
input levels were al lowed to
vary over a range that was
mainly determined by the range
of  the Slope and gain contro ls
of the amplif ier. Typical levels
in  such system could be as
shown below:

(The below levels were also
determined by the degree of
channel  loading on the sys-
tem).

These levels were normally
calculated f or "worst-case" sit-
uations at the end of the system
with a f ixed number of  l ine
extenders permitted. These
same operating levels were
then appl ied throughout  the
entire system to ensure a
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system would operate within
the permissible levels of dis-
tort ion used in the "worst-case"

calcu lat ion.  Whi le  th is  method
contr ibuted to  the s impl ic i ty  o f
system design,  wasted amPl i -
f ier capabil i ty is considerable
unless d is t r ibut ion l ines are
extended beyond the "Prede-

termined number" of al lowable
l ine extenders. Provided, of
course, that the output levels
can be mainta ined us ing e i ther
thermal level compensation or
automat ic  ga in contro l .  Wi th-
out  such contro ls  the mainte-
nance of these extended l ine
extender cascades becomes
more d i f f icu l t  wi th  s ignal  and
tem perature f I  uctuati ons.

It is necessary that the
designer be aware of the
various distort ion factors so
that he may appreciate the con-
venience and so use the neces-
sary design charts provided by
the systems engineers.
CU RRENT AM P LI F I ER DES'GN

During the past four years
advances in sol id state devices
has produced the hybrid broad-

band ampl i f  ier  speci f ica l ly  de-
s igned for  use in  CATV amPl i -
f iers.

These devices general ly sur-
pass the performance of dis-
crete transistor ampl i f  iers.

Many such devices have been
produced each exhibit ing dif-
ferent performance character-
is t ics  for  no ise f igure,  ga in,
bandwidth and output  handl ing
c haracterist ics.

Knowing the layout of the
system, i t  is possible to calcu-
late the specif ications neces-
sary in each grouP of amPli-
f iers, to ensure that the permis-
s ib le  d is tor t ion levels  wi l l  be
met  in  any speci f ic  locat ion
wi th in  the system.
TRUNK/BR'DGERS YERSUS
LINE EXTENDERS

In rev iewing the ind iv idual

speci f icat ions for  ampl i f iers  i t
becomes apparent that l ine
extenders using state of the art
lO's can perform as good or
better than classical trunk am-
pl i f iers  us ing "non- lC"  des ign
and wil l  equal state of the art
t runkampl i f  iers  in  terms of  l .M.
perf ormance.

It was suspected that the
differences between the Trunk-
/Br idger  Combinat ion and the
current  h igh qual i ty  l ine ex-
tenders should bevery s l ight .

In the past, manufacturers
such as C-Cor produced separ-
ate uni ts  conta in ing t runk am-
pl i f iers  and br idger  ampl i f iers
in separate housings and cou-
pled the two feeding the bridger
amplif  ier f  rom a feeder port on
the t runk ampl i f  ier .

Such a conf  igurat ion was

B R I D G E R  O / P  L E V E L

T R U N K  I / P

L I N E  E X T E N D E R

L I N E  E X T E N D E R
" 8 "

IDEAL FOR FSM
CALIBRATION
EASIEST
CALIBRATOR
TO USE

Totally eliminates

cumbersome tuning required

by competitive calibralors

$adGIG0,lnc.
$adGlco,lnG,
sadelco,lnG.
Call/write for free color brochure

299 Park Ave.. Weehawken, N.J.07087
Tel. 201 -866-091 2
Avallable in Canada - Comm-Plex Electronics Ltd.
General representative for Europe:

Il+dB-fs#JftfiI
SPECTRUM
CALIBRATOR
MODEL
260-B

o

Tel. 041-22 65 01
Telex TELFI 78168

SPECIAL FEATURES:
o Exlremely Flat White Noise

generalor

o 73.5 MHz CW Relerence
Genelatol

a Pulsed RF Reference
Generator

o Precision Step Altenuator

o Ni-Cad Battery Powered
a Callbrate field slrenglh meters

o Determine peak readlng errors

o Measure gain, loss, and response

a An accurate standard signal source

Available at major CATV Distributors40 CATEC AG, Luzern, Switzerland, Habsburgerstr,22



simulated using two current
l ine extenders with "outboard"

couplers and spli t ters, result-
ing in a two output bridger/-
trunk combination.

The performance of these
line extenders was then directly
compared to that of a trunk/-
bridger combination.

The l ine extender configura-
t ions shown using the outboard
couplers spl i t ters in Figure #1
here-

The results of the compari-
son are shown in chart#1 .

"B" were adjusted for a flat
output from channel two to 300
MegaHertz of + 49 DBmV on
both outputs to faci l i tate the
test set-up.

Tests were made using an
EIE (RCA) A-B coaxial switch to
ensure equal condit ions for al l
measurements.

POWER CONSUMPTION
MEASUREMENIS

Power consumption is also
compared using a 60 volt
s i nuso ida l  t r ans f  o rmer  and

were of high quali ty, fused for
AC powering and using VSF
type connectors to faci l i tate the
assembly of the units. Mating
of the units f or l ine instal lat ion
was easy and the final assemb-
ly resulted in quite a visually
acceptable pabkage with all the
mounting brackets fal l ing "in-

l ine" .
B o t h  t h e  T r u n k /  B r i d g e r

Combination and the Line Ex-
tenders were capable of two-
way operation.
SUMMARY

In this part icular case the
equipment  used in  the L ine
Extender configuration were:
(a) Triple Crown Line Extenders
DL350/ DL352 and (b) Anaconda
Model2400 series Couplers and
Split ters.

Some of the reasons f or
using these part icular units are
as f  o l lows:  -
(a\ Line Extenders

(1)The Tr ip le  Crown L ine
Extender contains an in-
t e r - s t a g e a t t e n u a t o r ,
which permits gain re-
duct ion of  the uni t  to
about 22dB ot gain for
the Trunk Amplif  ier.

(2) The unit is competit ively
priced and readily avail-
ab le.

(3) The unit is also available
with inter-stageAGC.

(b) Couplers / Spl itters
(1)  Fusing is  impor tant  in

system design and the
Anaconda 2400 Series
Couplers/Spli t ters use a
standard AG type fuse
(available at most garag-
es and service stations).
The entire system can be
fused to permit isolation
of areas suffering AC
problems.

(2) LED indicators are avail-
able to give a visual indi-
cation of the powering.

(3) The boards in these units
can be changed or re-
placed without need to
change the housing or
the connectors.

These two types of units,
when mated together, mate
quite nicely and permit easy

PARAMETER MEASURED
Bandwidth
Frequency Response
Distorti on C haracteristics

Superband Composite T. B. /S.O.
Hig hband Gomposite T. B. / S.O.
Midband Composi te  T.  B.  /  S.O.
Lowband Composite T. B. / S.O

TC LE

50-300 50-300

+ . 2 5  + . 2 5

-68 -65

-58 -63
-55 -65

-65 -67

CHART#1
Itwas noted during the tests for
triple beat and second order,
that the grass or noise level
along the base line of the
display decreased about 2 dB
for the l ine extender combina-
t ion ind icat ing as l ight  improve-
ment in signal-to-noise ratio
over that of the Trunk Combina-
t ion.

Both the trunk amplif ier of
the Combination and Line Ex-
tender "A" were adjusted to the
trunk levels previously shown
with Channel Two output at
+2SDBmV, Channel Thirteen
at +29 DBmV and 300 MHz at
+31 DBmV.

Gurrent line extenders have
almost  30 dB of  ga in whi le  the
required operation f or trunk
transportation is closer to 20 dB
of gain. lt is necessary to
reduce the gain of the l ine
extender wi thou t excessive det-
riment to the noise factor of the
amplif ier and this is best ac-
complished by use of an
i n terstage attenuator.

The Bridger Amplif ier of the
combination and Line Extender

measuring the voltage drop
through a .51 ohm, 1 watt
resistor.

The Trunk/ Bridger Combina-
tion produced a voltage drop of
.14 volts indicating a current
draw of approximately2T5 M.A.

The Line Extender Combina-
tion produced a voltage drop of
.12 volts indicating a current
draw of 235 M.A.

Whi le  th is  is  not  to  be
considered an absolute read-
ing, i t  does indicate the power

'consumpt ion is  a lmost  equal
using this part icular type of l ine
extenders. These results are
expected to vary with different
models from various manu-
facturers.

The passive devices used

L
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access to the test points of the
ampl i f iers ,  both input  and out-
pu t .
CONCLUS/ON

This exercise began by com-
parison of distort ion products
of amplif iers. The tests, how-
ever, resulted in some rather
pleasant surprises !

(1)The resul ts  of  char t  1  were
impressive.

(2) The esthetic appearance of
the f ina l  assembly is  qu i te
acceptable.

(3) A cost savings of approxi-
mately 607o can be realized,
and cannot  be ignored,  and
the amplif  ier performance is

equivalent or even better.
Knowing that manufacturers

of high level l ine extenders are
using the best "state-of-the-

art" devices, new and different
ideas in System Design may be
generated, maintaining BP23
levels  whi le  a lso real iz ing sub-
stant ia lcostsav ings.

o

CATJLABREVIEW
Western's LogAntennas

Super Light
More than one year ago a

truck from Western Communi-
cation Services (San Angelo,
Texas) pulled up at that CATJ
Lab north of Oklahoma City and
dumped off a quad-set of four
high band logs. The truck was
on its way with around 200 feet
of tower on board to put in a
CATV headend for a new
system out in western Okla-
homa; and the antennas were
"on loan" for a CATJ Lab
evaluation.

Wel l ,  w inter  set  in  and the
antennas never quite got up.
They laid in a pasture for
awhile, and when some horses
started tripping over (and step-
p ing on)  the a luminum ele-
ments, we decided that the best
thing to do was to get them out
of the pasture and on one of the
towers. Which we set out to do
one Sunday in February. The
antenna array was bolted to-
gether and ready for tower
raising when the Oklahoma
weather soured and we had to
pul I  back for the t ime being.

Time being stretched out. .  .
so that come summer t ime the
assembled, but not instal led
array was sti l l  laying around at
the base of the tower. west-
ern's Richard Kil l ingsworth was
understanding but anxious to
haveourevaluation.

Recently we f inal ly got the
antennas instal led and checked
out. Now Western Communi-
cation Services manufactures a
rather extensive l ine of welded
aluminum logs;  cover ing the
usual selection of low band
channels (such as 2-4, 4-6) and
high band channels (7-13) and
so on. The antennas we have
borrowed for the past year-plus
are the (individually) WSA-7-13
logs;  but  which in  a dual  o f  two
(l ike in atwo stack array) are the
WDA-7-13 and in a quad array
the wQA-7-13. We checked the
four antennas we had on hand
out al l  three ways; alone, as a
dual array and as a quad array.

The f irst thing that surprises
you (we hesitate to use the word
amazes) is their l ightweight.
We've seen some mighty l ight
logs (such as CADCO's assem-
b le - i t - you rse l f  ve rs ion )  and
some mighty heavy logs (such
a s  S c i e n t i f  i c - A t l a n t a ' s  b u i l t -
I  ike-a-batt leship versions). We
have wrestled with these and
others on towers and as an
experienced tower hand who
does not hesitate to take 200
pounds of man 200 feet in the
air to t ighten an F f i t t ing or
hang out on a rope l ine for a
couple of hours adjusting an
afiay, we'vetr ied to manhandle
our share of antennas far above
mother earth. The l ightweight42

impressed us, although we
were concerned going in ihat
somehow l ight  meant  f l imsy.
Fear not, as we found out.

How l ight  is  a  s ing le s tack of
theWSA-7-13? Well,  we round-
ed up a 42 pound 5 year old
youngster who seldom l i f ts
anything heavier than her Rag-
gedy Ann doll  and asked her to
hold the antenna while we took
the picture. We shot f ive photos
in about three minutes t ime and
she d idn ' t  compla in.  The t ru th
of the matter is you can l i f t  a
s ing le s tack wi th  one hand h igh
above your head and not feel
u n c o m f o r t a b l e .  P e o p l e  w h o
have done gymnastic exercises
on towers moving antennas
around can appreciate that
statement.

Now as for rugged. The logs
are of conventional design; a
pairof "U" channels inverted so
the open mouth faces the open
mouth on each half.  Through
the outs ide l ip  a hole is
punched or  dr i l led and the
element inserted (see photos).
On the opposite side of the U
channel another hole l ines up
with the f irst and the element
sl ides through that hole as well,
f  lush wi th  the outer  wal l .  Then,
as the photos show, the ele-
ment is f irmed in place with
a luminum weld ing on both
sides of the channel. That
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makes a stout connection, and
even though we had an ugly
experience with a couple of
horses tromping al l  over the
antennas one day (and bending
a couple of elements), we had
no trouble putt ing them back
where they belong. You are not
l ikely to have any problems with
horses at 400 feet in the air, but
a large bird or chunk of ice f rom
a higher antenna on the tower
could do some damage; and its
nice to know the element is not
l ikely to snap; only bend a
l i t t le .

The back or "cold end" of the
log has some pretty stout
aluminum angle material weld-
ed into place to form two flat
surfaces through which the
mounting "U" or "C" bolts
slide. The antennas are rear
mounting, which means they
fasten to the tower leg or the
support pipes forthe quad array
when theantennaarray is offset
from the tower proper. Again,
see photo here.

Western runs the feedline

(RG-6) from the nose (or "hot

end" of the antenna) to the rear
over top of outside edge (top or
bottom support channel de-
pending upon your point of
view). l t  is held in place with a
generous supply of riveted
cl ips;  running the coax back
along the channel boom per-
forms the decoupling exercise
so necessary with logs (see
CATJ for September 1975, page
25 tor basic discussion of log
antenna design). The photo
here of the nose with feedline
connection shows the way
Wes te rn  wea the rp roo fs  the
connection between the feed-
l ine and the connection points;
this is how cruddy it  looked
after a year of pasture duty,
hanging around at the base of
the tower and after f inal ly
gett ing up on the tower and
then coming back down again.

Also note in the same photo
that the insulation material
holding the two channel booms
in place is r iveted into posit ion
with a surplus ( i .e. generous
number) of r ivets. We did some
"boom walking" on one anten-
na (close to the ground) just to
see if  i t  would support our 200
pounds out towards the end. l t
d id .

Performance
Our dad used to say "How it

looks isn't important son. . . i t
is how it works that counts".

Our dad wouldn't know a log
antenna if  i t  bit  him, but the
statement is apt none the less.
Western claims 12.0 dB gain for
their WSA-7-13 antennas; and
18 dB of  ga in for  the i r  quad
arruy. Now the text book says
that when you double the size
of the antenna array ( i .e. from
one stack to two stacks) that
you can theoretically pick up 3
dB of addit ional received signal
voltage. But in practice, i f  you
gain 2.5 dB you should count
your blessings. So if  one has
12.0 dB of gain (that 's possi-
ble), two would have 12.0 plus
2.5 or 14.5 dB of forward gain.
And i f  you had 14.5 dB of
forward gain with two, then four
antennas (double two) would be
14.5 p lus 2.5 or  17.0 dB of  ga in.
That is 1 dB less than Western
quotes.

In practice, we found that we
could not tel l  whether a single
antenna had 12.0 dB of  ga in
over  a tuned d ipo le;  or  11.5 or
12.5.  That  is  s imply  too c lose to
cal l  un less you are wi l l ing to
calibrate the antenna test range
(something we were not pre-
pared to do on a Sunday
afternoon). Western provides a
four port coupler ( i .e. a hybrid
splitter used "backwards" as a
combiner) for the quad log
afiay; and for the quad array
they also supply (as part of the
package) a welded and painted
steel support structure to al low
you to hang those two away-
from-tower members of the
quad instal lat ion. (We seem to
recall  that Scientif ic Atlanta
received some sort of patent on
the so called 'diamond quad'
array some years back; the
'diamond quad' being a part icu-
lar approach to stacking four
logs for an array that ends up
being two antennas high by two
antennas wide, with the two
high members being mounted
on the tower legs and the two
wide members being mounted
on the special clamped-to-tow-
er support ing structure. How
Western's mounting structure
interacts with that patent is
beyond us however.)
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The steel support structure
for the Western quad assembly
is one heavy brute. The young
lady pictured with the antenna
could not l i f t  even one end of i t
off the ground. Now normally
you would haul i t  to the top of
the tower or where you needed
i t  wi th  a winch l ine of  some
sort; i t 's not one of those
s t rap - i t - on -you r -back  and
c l imb  jobs .

When we got the quad array
hung we made some measure-
ments of the way it  performed;
again, subject to the non-cali-
bration of the antenna test
range on that parlicular Sun-
day.

(1) Antenna - Western

wQA-7-13
(2) Front to back - 32-34 dB
(3) Front to side - 33-35dB
(4) Match

C h a n n e l T - 1 8 d 8
Channel  10 -  19 dB
Channel  13 -  19 dB

(5) Gain
Approx imate -  17.0 dB

Synopsis
Western tel ls us that more

than 200 of their high band
quads are in use throughout the
country. Western goes back
more than 15 years with logs;
the i r  f i rs t  insta l la t ion is  s t i l l
providing faithf ul service in
west Texas. One interesting
aside;  the pr ic ing on the

Western logs is the same now
as it  was in 1974. That may not
sound l ikevery long ago.  .  .but
what else has stayed stationary
in that sametimeframe?

W e s t e r n  C o m m u n i c a t i o n
Service, Inc. is located at 320
W. 26th Street, San Angelo,
Texas (76901); 915 / 653-3363.
The pricing on the WSA-7-13
single antenna is  $162.50;  the
dual array (with combiner) is
$335.00. The WQA-7-13 high
band quad log is $907.50 and
that  inc ludes the combiner
system, and the heavy steel
mounting frame for the two
horizontal logs as well as
mounting for the vert ical ly
stacked logs.

TECHNICAL TOPICS
A FULL DIAL

Virtually every month there are a couple of
new television stations beginning operalions at
some point in the United States. And while most
new slations are non-commercial (ETV), there
are still occasional additional commercial sta-
tions showing up on the already crowded air-
waves.

The limitation for new station growth is large-
ly the limitation ol the "Allocations Table" adop-
ted back in 1952. By allocating VHF and UHF
channels on a community by community basis,
the FCC opted to avoid the AM radio approach
where new stations are squeezed in only where
it can be shown lhe new operation will not create
specilied amounts ol interference to existing AM
stations.

There obviously must be an end to such ex-
pansion, in as much as the 1952 allocations
table is inflexible. At the Dresent time there is an
FCC study underway which would re-structure
the allocations table in many regions of the
country, by'Lshort-spacing" some of the VHF
channel assignments, and allowing hyphenated
markets to utilized adjacent channels (example:
Channel I to Dallas, channel 9 to Fort Worth).
But this is still "study" and most observers leel
that very lew such "short-spaced" allocations
are l ikelyto fly at the Commission, given the re-
sistance of the existing telecasters to allow their
present allocations to be changed.

So where are we with the presenl allocations
table?

The following data is illustrative of that ques-
t i0n:
Commercial Ghannols:

V V U U
Markets Allocatod 0n Air Allocated 0n Air

1 -  50
51 -1 00

1 01 -329

Thus in the top 100 markets, there are no
VHF channel allocations not operating. In the
top 50 markets there are 82 UHF channels
either not operating, not in "CP" stalus or not
applied for. In the 51 st through 1 00th markets,
there are 83 UHF channels either not operaling,
not in CP status or not applied for. (ln the top
100 markets there are 35 UHF stations author-
ized [i.e. CP] but not operating, and 16 addi-
l ional channels "applied lor".)

In the 101st through 329 "markets" (it is
still dilficult t0 understand how Ely, Nevada and
similar town's with assignments can be consi-
dered "markets"), there are 14 VHF channels
available for commercial assignment, and 293
UHF channels available for commercial assign-
menl.

What aboul the ETV channels?
ETV Channels:

V V U U
Marksts Allocatod 0n Air Allocalod 0n Air

1- 50 29 26 97 52
51 -100  19  19  67  26

101-329 51 41 190 74
In the top 100 markets, there are 3 VHF ETV

assignments un-used (all in top 50 interestingly
enough) and 72 UHF assignments. ln the 101st
thr0ugh 329th "markets" there are g un-used
VHF ETV assignments and 1 03 un-used ETV as-
signments.

Nationwide then we have but 26 un-used VHF
assignments, commercial 0r ETV, of which 12
are.ETV. And we have 468 un-used UHF assign-
ments, ol which 293 are commercial and 175
are ETV.

There are presently 70 authorized (but not
operating) television CP's outstanding, ol which
53 are commercial (5 VHF and 48 UHF), and, 1 7
are ETV (3 VHF and 14 UHF). We also have 38
channels applied for but not granted, 24 arc
commercial (all UHF) and 14 are EfV (1 VHF
and 13 UHF).

0f 1 51 7 channel allocations, 91 5 stations are
on the air (as of September), or 60.31 %. 0f
1061 commercial allocations, 677 stations are
on the air, or 63.81 %. 0f 456 ETV allocations,
238 are on the air, or 52.19%.

0f the remaining VHF allocations (all ETV) in
the top 200 "markets", here is how they shape
up :

Dal las-For tWorth-(Denton)  . . . . .Channel  2
D e n v e r - ( B o u l d e r )  . . . . . .
Salt Lake City-(0gden). .
Amari l lo .
M ino t ,  N .  D.
B i l l i ngs ,  Mt .

. . . . . . C h a n n e l  1 2

. . , . , . C h a n n e l  9

. . . . , . C h a n n e l  2

. , . . . . C h a n n e l  6

. . . . . . C h a n n e l  1 1

-
F
()

1 6 1  1 6 1  1 8 5  6 3
1 1 1  1 1 1  1 4 4  5 0
236 224 217 75

Casper, Wy. . Channel 6
A number of markels have substantial (un-

used) UHF allocations remaining. In the top 100
markets Los Angeles has 3, San Francisco,
Cleveland, Houston, Baltimore, Miami, Atlanla,
and Indianaoolis 2 each. Seattle. Tamoa-St.
Pete 3, Harttord (et al), Kansas City, Denver
Nashvil le, New Orleans, Providence 2 each, 0k-
lahoma City, Greenville (et al, Charleston (et al)
3 each, Grand Rapids, Norfolk, Wichita 3 each,
Wilkes Bane-Scranton, Toledo, Omaha, Shreve-
port, Richmond, Raleigh 2 each, and so on. Salt
Lake City has five unused UHF commercial allo-
cations and 0rlando-et al market has live un-
used UHF allocations plus a sixth recently-dark
UHF. Another with a pot-lull of un-assigned
UHF channels is Springfield-Decaluret al (l l l i-
nois), with 1 v (used) and 8 UHF allocalions,'f ive remain unused.

Kraus Who?
"ln your March CATJ there is an

instructive article beginning on page g
ent i t led 'The AGC Antenna Fami ly ' .  In
this article there are several references
to the 'antenna genius Kraus'. This
suggests to me that this 'genius' may
have published some good works,
copies of  which should be on our44



bookshelves. Can you lead us to
them?"

Damien Lemay
Quebec-Telephone
Rimouski ,  Quebec
GsL 1W7

Damien:
Kraus is the 'fath€r' of many

important antenna discoveries; much
of his work has been done from the
University ol Ohlo where he holds
forth, as Director ol the Radio
Observatory. One ol the best all around
antenna reference works is 'Antenna
Engineering Handbook', Henry Jasik
(Editor), -published 

by McGraw-Hill,
Inc.; l ibrary of Congress number
59-14455. Kraus's works appears here.

Mad, Mad, Mad
"We have received one of your 'Dear

Former CATJ Subscriber' letters and

we are mad at ourselves for letting the
subscription to the best CATV maga-
z ine s l ide.  How could we remain in
business wi thout  CATJ?

We had been subscribing to seven
copies for the company; please let us
know what the total subscription fee is
for seven copies and we'l l re-order
immediately. CATJ is very valuable
reading material for our people."

J .  W i l l i amson
General Manager
Cam pbel I River TV Association
Campbel lRiver ,  B.C.

JW:
Because people do sometimgs for-

gel to respond to our first announce-
ment of subscription lapse, and our
second gentle reminder, that is why we
come back a month later or so wllh a
'Dear Former Subscriber' letter. No-
body likes to be a 'former' anythlng!
Any outfit with five or more copies to
the same address, in a single bundle,

is entit led to'Bulk Subscription' rates
to CATJ. For more details about this
'Bulk'plan (which saves you money),
drop CATJ's Peggy Jones a line at
CATJ, 4209 NW 23rd, Oklahoma City,
Oklahoma (73107).

Well established company needs
sales rep. for CATU test equipment
in different lerrilories ol U.S.
Interested sales rep. organizalions
must be specialists in GATV line.

P.O. BoX 645
PINEBROOK,
NEW JERSEY
07058

Gd%Des
cabile tr;:,,/' i *Y' i

hoh cooper editor in chiel
CA

Twinkle-Twinkle Litt le Bird
Wel l ,  i t  is  done.  In f ive months and

21 days, somehow, we pushed through
the Commission approval for small
earth terminals. lt was ouite an
experience.

Several hundred people were in-
volved at one ooint or another. A few
stuck i t  out  f rom the very beginning.
I 'm one of  those.

At the Western Gable Television
show in Anaheim in 1975 (that's a 5) |
ran into a sales-engineering type from

Prodelin at Santa Clara, California. His
name was Jerry Pell, Jerry was in
Anaheim wi thout  "por t fo l io" ,  which
meant he was drinking other people's
beer because his company did not have
a booth of their own. There was no
reason for them to have one at
Anaheim in '75, in the CATV product
l ine the company had but  a smal l
number of CARS band microwave
antennas, and in the fall of that year
there was something less than a gold

rush underway for that segment of the
industry .  However,  in  a f  i le  f  o lder  Jerry
carried about a set of fading blue-
pr ints ,  for  a 15 foot  (4.57 meter)  4 GHz
antenna. The word was around that
Jerry was pushing "small earth term-
inals ,  but  as Anaheim '75 was upon us
there were but four or f ive operating
CATV terminals, and they were all the
big 10 meter S-A jobs. Jerry attracted
my attention primarily because he had
the gall to be suggesting that the CATV
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wor ld  d idn ' t  rea l l y  need the  b ig  10
meter  an tennas (someth ing  I  iden t i f ied
wi th ) .  and because he  d idn ' t  seem to
be in  a  b ig  hur ry .  P lus  he  was fun  to
ta lk  w i th .  Anyone who has  hau led
home from work a $1 3,000 spectrum
analyzer to tune up a rooftop 40 meter
ham d ipo le  can ' t  be  a l l  bad .  And Jer ry
isn ' t  even a  ham,  h is  w i fe  i s .

In  the  rush  o f  th is  pas t  spr ing ,  our
CATJ coverage of the Tulsa f irst-for-
Andrew 10 meter  d ish  ins ta l la t ion
(February 1976 CATJ) and the on-rush
of  NCTA's  Da l las  c lambake,  I  a l lowed
Jer ry  and h is  faded b luepr in ts  to  s l ip
in to  the  back  recesses  o f  my mind.
Unt i l  I  ran  in to  h im aga in  in  Da l las ,  th is
t ime s i t t ing  in  the  TOMCO booth
s ipp ing  on  a  beer  and s t i l l  car ry ing
around the faded 4.57 meter 4 GHz
antenna b lueor in ts .

"How's the 4.5 meter business
Jere?" asked l .  Jerry sat his beer down
on a  TOMCO tab le  and mot ioned fo r
me to  fo l low h im out  o f  Tom Olson 's
l ine  o f  f  i re .

"We've got to gel this program off
theground Coop. "  I  nodded.  "Got  any
ideas?" asked l .

"Some big people are interested"
said he. "People l ike TelePrompTer."

"Anyone e lse?"  asked I  innocent ly .
"Try on HBO for size."
"Jerry" said |  "there are a couple of

peop le  qu ie t l y  opera t ing  or  a lmost
ready to operate terminals with 12-1 5
foot antennas. I 've played with some
surp lus  rece iv ing  equ ipment  and a
smal l  6  foo t  surp lus  an tenna I
sc rounged th rough some Ham bud-
d ies .  .  .and there  is  some s igna l  there ,
even w i th  tha t  lash  up . "

"OK. .  .how do we get lhe FCC to
al low us to use smaller terminals?"
Jerry's employer Prodelin was kind of
locked in  on  the i r  4 .57  meter  f  iberg lass
design. There was some speculat ion

that if you used fiberglass techniques
and got  in to much b igger  s izes than
the 4.5 meter nominal area, there
might  be some problems.  l f  Jerry Pel l
and Prodel in  were going to get  in to the
smal l  terminal  business,  the FCC
obviously had to get "oft" of the 9
meter "standard".

And so Jerry and I and several cans
of Coors worked out a plan. Prodelin
would invest  some bucks at  thei r  Santa
Clara,  Cal i forn ia p lant  and put  in  an
"exper imenta l "  insta l la t ion ( l  t r ied to
convince Jerry i t  should be at  CATJ's
Lab near Oklahoma Ci ty ,  but  fa i led l ) .
"Then i f  i t  works,  and I  th ink i t  wi l l ,
we' l l  g ive the insta l la t ion wide ex-
posure in  CATJ.  l f  we show enough
people that it does work and that the
pr ice is  s igni f icant ly  lower than the
present  1 0 or  1 1 meterantennas,  I  th ink
we stand a chance of getting the FCC
to change the standard."

By May Prodelin had an operating
4.57 meter  terminal .  The June 1976
CATJ reported on that event, and we
spent several pages editorially, on
purpose as i t  were,  d iscussing why
smal l  terminals would be feasib le and
who was trying to do something about
i t .  And  then  l a te  i n  May  wh i l e  U .S .
Congressman Lionel Van Deerlin was
hold ing hear ings wi th h is  House
Subcommit tee on Communicat ions,
we had a golden opportuni ty  to focus
"of f  ic ia l "  Washington at tent ion on
smal l  terminals.  Pr ior  to  the hear ings,
through a f r iendly in termediary,  CATA
had arranged for one of the Congress-
men to ask us some "quest ions"  whi le
CATA was on the "witness stand"
before the Van Deerlin group. The
quest ions came dur ing a per iod when
CATA Counsel Rick Brown and CATA
President Kyle Moore were offering
test imony.  Brown,  on cue,  mot ioned
lor me to join them at the front table.

"Mr. Cooper is our Executive Director
and Edi tor  of  the industry 's  technical
magazine CATJ. He can answer your
quest ions "  Which I  d id,  exto l l ing the
terr ib le s i tuat ion smal l  and rura l  cable
system operators found themselves
in;  anxious to have "pay cable"  and a l l
of the other program services sure to be
of  fered v ia sate l l i te ,  but  unable to pony
up the then low-ball $70,000 entry fee.
Congressman Van Deerlin showed real
interest. So did Congressman Frey.
And Van Deerlin directed his staff
counsel  to  make a " formal  inqui ry"  at
the FCC as to "why there is a need for
th is  I  meter  s tandard business."  And
that  put  the Commission "on not ice"
that we were indeed selious about
sma l l t e rm ina l s .

Unde rs tandab l y ,  no t  eve ryone
shared our interest in smaller anten-
nas.  The more noise we made,  the
more flack we drew. Bell was against
us.  ABC was equal ly  upset  wi th the
proposal . And then came CCOS-76.

Way back in  Dal las in  Apr i l ,  Jerry
Pel l  was one of  the f i rs t  to  be to ld
about  CATA's p lans to hold a "nat ional

seminar" .  "How would you l ike to
demonstrate your 4.5 meter term inal to
several hundred cable ooerators?"
asked we of Jerry. His big hands
tightened on the beer can he was
hold ing and i t  co l lapsed.  And so at
CCOS-76 there was not one but two
operating 4.5 meter (give or take a few
tenth 's  of  a meter)  terminals,  both the
Prodelin and Andrew terminals worked
so well that nobody seeing them
operate ser iously  quest ioned thei r
abil ity to produce cable-saleable pic-
tures. And CCOS-76 came some six
weeks afler CATA had fi led (on June
24th)  a formal  (meaning the FCC could
not  duck i t )  "Pet i t ion For  Rulemaking
or a Declaratory Ruling" requesting
deep-s ix ing of  the then I  meter
standard. CCOS-76 was also about the
time that another early starter, Howard
Hubbard of  Antennas For  Communi-
cat ions (AFC) pul led of f  a  n ice coup of
h is  own for  smal l  terminals,  Hubbard
provided a small horn type antenna
terminal, parked on the front door-
steps of  Gongress,  so that  dur ing a
later  session of  the cont inuing Van
Deerlin hearings a cable man from San
Diego could " test i fy"  v ia sate l l i te .  This
was a dramatic moment for cable, and
Hubbard deserved all of the credit for
making it work (although he got very.
l itt le credil). Some time orior to that
Hubbard demonstration, he had first
contacted us. lt was in March, right
after CATJ did the story on the Tulsa
installation by Andrew. "You people
lhink the sun rises and falls on those
darn dishes" offered the usually
d igni f ied Hubbard.  And he proceeded
to inundate us with stack after stack of
engineering, performance and sales
literature for his "horn antennas", the
stack grew each week and now, some
nine months after it f irst beoan to

..BROWN'S MINI-MIZER ELIMINATED
POWER SURGE OUTAGES. . ."

"TV Signal Service f irst instal led the Brown
Min i -Mizer  in  March  1974 a t  a l l  p lan t  power  supp ly
locations where l ine surges and l ightning surges
caused unexpected service outages. The Mini-Mizer
has cured our outage problems; we no longer reset
breakers and change fuses during storms. We
recommend the  Min i -Mizer .  .  . "

T. C. Masters
TV Signal Service
Mena, Arkansas

Are you slill experiencing plant or headend outages becausO of unconholled
power line surges 0r lightning strikes? For hundreds of CAIU syslems, this is a
problem of the past. There is a full line ol Brown Electronics Mini-Mizets
(patented circuit) available lor all planl and headend application. Gall or write
for complete informalion.

BROWN ELECTRONICS
Barbourville, Kentucky 409$

Artemus Road
@061 ffi-5231
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arrive, we are just approaching the
bottom of the stack.

So there were three musketeers.
Pe l l ,  h is  beer  and h is  b luepr in ts .
Hubbard  w i th  h is  horn  an tennas ( reca l l
i f  you  w i l l  tha t  Ga i thersburg ,  Mary land
f i led  an  app l ica t ion  fo r  a  horn  type
TVRO back in February of 1976; i t  was
a Hubbard /AFC horn)  ;  and me.

Dur ing  the  summer ,  as  the  pro jec t
"matured" we became four. CATA's
Associate General Counsel Steve
Effros has always carr ied a more than
casual interest in electronics. Steve's
Washington apartment houses one of
the f inest quad stereo systems we have
ever heard and the walls and shelves
are  l ined  w i th  e lec t ron ic  th is  and
electronic that. l f  Steve ever cranked
up the  vo lume cont ro l  on  h is  quad
sys tem fu l l  bore ,  the  f ron t  ga te  guards
at  the  Whi te  House,  some mi les  away,
wou ld  ins tan t ly  sound the  red  a le r t .
For years prior to his associat ion with
CATA he would seek me out at industry
convent ions  and together  we wou ld
wander  the  a is le  ways  o f  the  exh ib i t
f loor pouring over the latest and
newest  techno logy  the  supp l ie rs  had
to offer. Once in Texas at a Texas State
Convent ion  Steve po in ted  ou t  a  non-
dup l ica t ion  swi tcher  bu i l t  by  some guy
in  h is  workshop down Waco way.  " l t

says  i t  i s  f  u l l y  au tomat ic  and needs no
programming.  What  w i l l  tha t  do  to
cable operators that are griping about
non-dup protection mechanics" Steve
wondered.  We t r ied  to  dodge the  issue
but  he  saw th rough us .  "Wai t  un t i l  I  ge t
back to the Bureau (he was employed
by the  FCC a t  the  t ime)  and te l l  them
that you guys don't  have a leg to stand
on anymore ! "  One th ing  you have to
observe about Steve; he always gives
h is  fu l l  emot ion  to  whomever  i t  i s
p a y i n g  h i s  b i l l s .

For tunate ly  fo r  the  cab le  te lev is ion
industry, Steve was on our side this
fa l l .  S ing le  handed ly ,  o f ten  w i thout
much fo rmal  he lp  and armed on ly  w i th
alot of sheer guts and determination he
s ta lked the  ha l l s  o f  the  8 th  f loor  a t  the
Commiss ion  answer ing  th is  eng i -
neer 's  ques t ions  and pu t t ing  ou t  the
brush f i res.We'd hate to have to recount
how many "ups"  and "downs"  smal l
ear th  te rmina ls  went  th rough dur ing
the  progress ing  weeks  o f  fa l l .  One day
"we had i t  made", and the next day " i t

looks lost".  Steve arranged for numer-
ous representatives of the earth
te rmina l  indus t ry  to  meet  w i th  FCC
of f i c ia ls  and eng ineers ,  to  see tha t
questions and concerns and fears were
answered; before they got out of hand
and became a type of bureaucratic
brushf ire which rages so many places
at  once tha t  you  can ' t  s tamp i t  ou t .  H is
electronics hobby bent served him
w e l l . . . d u r i n g  t h e  f a l l ,  e x p o s e d  t o
every possible engineering argument
against small  terminals, Steve Effros
earned his "honorary degree in satel-

l i te  eng ineer ing" .  He is  the  c loses t
th ing  there  is  today  to  a  wa lk ing- ta lk -
ing  a t to rney  in  Wash ing ton  w i th  an
engineer's appreciat ion for small  earth
te rmina ls .

December 6th started out as one of
those "up" days. Steve Effros was in
Eugene,  Oregon conduct ing  a  Min i -
CCOS f  o r  CATA;  I  was  in  Wash ing ton .
lhad bumped in to  Howard  Hubbard  a t
one o f  those sa lesman 's  Ho l iday  lnns
by accident, and at breakfast we spent
an  hour  congra tu la t ing  each o ther  on
the  good fo r tune o f  ge t t ing  smal l
terminals "almost approved". Howard
was go ing  to  s tay  on  un t i l  the
7 th .  .  .he  had seen i t  th rough th is  fa r
and one more day seemed l ike a
wor thwh i le  wa i t .  I  went  over  to  the
Commiss ion  on  some o ther  bus iness .

I t  was  wh i le  I  was  there ,  s i t t ing
ta lk ing  mic rocomputers  w i th  a  n ice
fel low at the Cable Bureau that a f  lag
went up. Copies of the December 7th
document  were  ou t  and be ing  s tud ied
by  numerous  peop le  in  the  Commis-
sion. "See here, i t  says that there wil l
be no restr ict ions on lerminal size"
sa id  our  f r iend .  We smi led .  "These

standards are a l i t t le hard to l igure
however. .  ." .  We sat up straight.
"What standards?"

"Right here, 14 dB carr ier to noise,
18 dB carr ier to interlerence. .  .and 52
dB signal to noise. Can you do lhat
with a small  terminal?"

We tu rned wh i te .  14  dB car r ie r  to
no ise  and 52  dB s igna l  to  no ise  d idn ' t
play. The very adequate CCOS-76
s igna ls  had maybe 10-1  1  dB car r ie r  to
no ise  (w i th  th resho ld  ex tens ion  re -
ceivers) and perhaps 49-50 dB signal to
notse .

Oops.  The Lord  g ive th  w i th  one hand
(no res t r i c t ions  on  te rmina l  s ize)  and
taketh away with the other (1 4/52 dB
etc.).  We turned white, excused
ourselves and beat i t  out of the
bu i ld ing .  S teve ,  our  wa lk ing- ta lk ing
entree card into any off ice at the
Commiss ion  was ou t  o f  town.  Genera l
Counsel Brown was involved in a
meet ing  he  cou ld  no t  ge t  ou t  o f ,  and
Tuesday was only hours away. We put
in a rush cal l  to Howard Hubbard and
exp la ined par t  o f  the  prob lem to  h im.

Then the CATV industry got lucky.
By some f luke, bureaucratic snafu
perhaps, someone had forgotten to
"serve" the Broadcast Bureau with a
copy of the December 7th document
for "advance review". The Broadcast
Bureau,  on  the i r  own and w i th  no
prodd ing ,  p r imar i l y  to  exerc ise  the i r
muscle and show everyone they had
power  in te rna l l y  w i th in  the  Commis-
sion got the matter postponed one
week. They apparently had no real
p rob lems w i th  the  ru l ing ;  they  jus t
wanted to be served and recognized.

Steve's return f rom Oregon signaled
our  t ro t t ing  ou t  the  b ig  guns .  S teve
went r ight to Don Buscher of ITT Space

Communica t ions ,  Inc .  and Don f i red
up h is  computer .  Wi th in  minu tes  Steve
was armed with every possible com-
puter  der ived  argument  why 14  dB
car r ie r  to  no ise  and 52  dB s igna l  to
noise did not translate to 4.5 meter
d ishes .  l t  took  Steve a  coup le  o f  days
of  add i t iona l  leg  and mouthwork  to
convince everyone he had the real
fac ts ,  bu t  aga in  E f f ros  came th rough.
When he go t  done and ITT 's  computer
coo led  down,  the  s tandards  " tha t  on ly
a  s ix  meter  an tenna manufac turer
cou ld  love"  were  gone.

And tha t ' s  how i t  happened.  T-z ip .
Nobody opposed smal l  te rmina ls .  And
those were  the  peop le  invo lved,  g ive  or
take a few dozen other imoortant
peop le ,  some o f  who he lped and some
who got  in  the  way,  e i ther  acc ident ia l l y
or on purpose. And give or take a few
thousand man hours  o f  devot ion  by
what  was th rough i t  a l l  a  smal l  cadre  o f
peop le ,  some o f  whom never  met  o r
ta lked  w i th  one another  th rough i t  a l l .

So when you get your f  i rst pictures
sp i l l i ng  ou t  o f  your  own smal l
te rmina l ,  you  migh t  pause a  moment
and gaze skywards towards the twink-
l ing  b i rd  and say  a  few s i len t  p rayers
fo r  Jer ry  Pe l l  and h is  beer  s ta ined
b luepr in ts ,  o r  Howard  Hubbard  and h is
persistence, or Steve Effros and his
quad stereo system. And i f  you have a
few seconds left  over before the Mayor
th rows the  swi tch  ac t iva t ing  your
sa te l l i te  de l i vered  channe l ,  you  migh t
say a few kind words for me also. As
you are  do ing  th is  w i th  your  new smal l
te rmina l  ,  I  w i l l  p robab ly  be  up  to  my
e lbows in  r ipped and bent  meta l  as  I
con t inue work ing  on  re -sur fac ing  a  war
surp lus  15  foo t  d ish  I  sa lvaged f rom
some Ham f r iends  th is  fa l l .  One o f
these days the CATJ Lab WILL have i ts
own opera t ing  TVRO smal l  te rmina l .  I
won't be satisi f  ied unti l  we do.

FOR SALE

2l Commander I's
I Uersa lift mounted

on'70 3/4 ton Cheverolel

CALL

(817)865-7520

orWrite
P.O.  Box757

Gatesvil le, Tx.76528
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Andrew Corp., 10500 W. 153rd St.,  0rland Park, lL. 60462 (M2, M3, M9 Satel l i te Terminals) 312-349-3300
Anixler-Pruzan, Inc., 1963 First Ave. S., Seatt le, WA. 98134 (Dl) 206-624-0505
Avantek, Inc., 3175 Borvers Avenue, Santa Clara, CA. 95051 (M8) 408-249-0700
Belden Corp., Electronic Division, Box 1327, Richmond, lN. 47374 (M3) 317-966-6661
BLoNDER-T0NGUE LAB0RAToRIES, 0ne Jake Brown Rd., 0ld Bridge, N.J. 08857 (Mr, M2, M4, M5, M6, M7) 201-679-4000
BR0ADBAND ENGINEERING, lNC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement pai ls) 305-844-2458
CALIF0RNIA MICROWAVE, lNC., 455 West Maude Ave., Sunnyvale, CA. 94086 (M9 Satel l i te Terminals) 408-732-4000
CATEL, 1400-D Stierl in Road, Mt. View, CA. 94043 (M4, M9) 415-965-9003
CCS HATFIELD/CATV DlV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201-272-3850
C-C0R ELECTR0NICS, Inc., 60 Decibel Rd., State Collese, PA. 16801 (Ml, M4, M5, Sl,  52, 58) 814-238-2461
C0MMUNICATI0N EQUITY ASSOCIATES, 8200 Normandale Blvd., Suite 323, Bloomington, MN. 55435 (53) 612-831-4522
C0MM/SC0PE C0MPANY, P.0. Box 2406, Hickory, N.C. 28601 (M3) 704-328-5271
ComSonics, Inc., P.0. Box 1106, Harrisonburg, VA. 22801 (M8, M9, S8, Sg) 703-434-5965
DAVCO, lNC., P.0. Box 861, Balesvi l le, AR. 72501 (Dl, Sr, 52, 58) 501-793-3816
EAGLE C0M-TR0NlCS, lNC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TU Delivery systems & products) 315-682-2650
FARIN0N ELECTRIC, l69l Bayport,  San Carlos, CA.94070 (M9, 59) 415-592-4120
GILBERT ENGINEERING C0., P.0. Box 14149, Phoenix, A2.85063 (W)602-272-6871
H0ME BoX 0FFlCE, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dallas, TX 75251 (S4) 214-387-8557
ITT SPACE COMMUNICATI0NS, lNC., 69 Spring St.,  Ramsey, N.J. 07446 (Mg) 201-825-1600
Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (03, D5, D6,D71717-263-8258
JERROLD Electronics Corp., 200 Witner Road, Horsham, PA. 19044 (Ml, M2, M4, M5, M6, M7, D3, 08, S1, 52, 33, 58) 215-674-4800
LARSON ELECTRONICS, 3l l  S. Locust St.,  Denlon,lX.76201 (M9 Standby Power) 817-387-0002
LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
Magnavox CATV Division, 133 West Seneca St.,  Manlius, N.Y. 13104 (Ml) 315-682-9105
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass f i l ters) 315-437-4529
MID STATE Gommunications, Inc. P.0. Box 203, Beech Grove, lN. 46107 (M8) 317-786-9537
MSI TEtEVlSl0N, 4788 South State St.,  Salt Lake City, UT 84107 (M9 Digital Uideo Equip.) 801-262-8475
OAK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL. 60014 (Ml, M9 Gonverters, 33) 815-459-5000
PRODELIN, lNC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, ] l7,SZ) 408-244-4720
Q-BlT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305-727-1838
RICHEY DEVEL0PMENT C0RP. ,  1436 S.W.  44 th ,  0k lahoma Ci ty ,  0K.  73119 (Ml ,  M4,  M8,  58)  405-681-5343
RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212-892-1000
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201-866-0912
Scienti f ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (Ml, M2, M4, M8, Sl,  52, 33, S8) 404-449-2000
SITC0 Antennas, P.0. Box 20456, Port land, OR.97220 (D2, D3, D4,05, D6, D7, D9, M2, M4, M5, M6, Mg) 503-253.2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
IEXSGAN Corp., 2446 N. Shadeland Ave., lndianapolis, lN. 46219 (M8, bandpass l i l ters) 317-357-8781
Theta-Com, P.0. Box 9728, Phoenix, AZ. 85068 (Ml, M4, i l5, M7, M8, Sl,  32, 53, 38, AML MICR0WAVE) 602-944-4411
TIMES WIRE & CABLE C0.,358 Hall  Avenue, Wall inglord, CT. 06492 (M3) 203-265-2361
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0.80204 (56) 303-573-1433
Tocom, lnc., P.0. Box 47066, Dallas, TX.75247 (Ml, M4, M5, Converters) 214-438-7691
T0MCO C0MMUNICATIONS, lNC., 1132 Independence Ave., Mt. View, CA, 94043 (M4, M5, M9) 415-969-3042
Toner Gable Equipment, lnc.,4l8 Caredean Drive, Horsham, PA. 19044 (02, D3, 04, D5, D6, D7) 215-675-2053
Triple Crown Electronics, Inc., 42 Racine Rd., Rexdale, 0ntario, Canada MgW 223 (M4, M8) (461 ) 743-1481
Van Ladder, lnc., P.0. Box 709, Spencer, lowa 51301 (M9, automated ladder equipmenl)7L2-262-5810
VITEK ELECTRONICS, lNC., 200 Wood Ave., Middlesex, N.J. 201-469-9400
WAVETEK fndiana,66 N. First Ave., Beech Grove, lN. 46107 (MA)317-783-32?l
WEATHERSCAN, Loop 132 - Throckmorton Hwy., olney, TX. 76374 (D9, Sony Equip. Dist. ,  Mg Weather Channel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915-655-6262/653-3363

NOTE: Associates listod in bold lace are Gharter Members

o

Distributors:

D1-Full  CATV equipment l ine
D2-CATV antennas
D3-CATV cable
D4-CATV ampli f iers
D5-CATV passives
D6-CATV hardware
D7-CATV connectors
D8-CATV test equipment

Manulacturers:

M1-Full  CATV equipment l ine
M2-CATV antennas
M3-CATV cable
M4-CATV ampli f iers
M5-CATV oassives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment

Service Flrms:

Sl-CATV contracting
S2-CATV construction
S3-CATV f inancing
S4-CATV software
S5-CATV bi l l ing services
S6-CATV publishing
S7-CATV drop instal lat ion
S8-CATV engineering
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O ELIMINATES FLAGGING
O STOPS COMPLAINTS
O OPERATES EASILY & EFFE

THE PRACTICAL APP
CORRECTI NG THE TI ME B
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4788 SOUTH STATE STREET
SALT LAKE CITY, UTAH 84107
(8O1) 262-8475TELEVISION
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Alf D Oll lY ;7.25 (5.50.)
No other tap provides this protection:

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

o *With a standard irridite finish

Im mediate Delivery 4all 61 4 17 56-9222

4 ATV
ARVIN SYSTEMS, INC.

An Arvin industries Subsidiary
P.O. Box 200, Lancaster, Ohio 43130

McDONOUGH COMMUNICATIONS. tNC. AD NO. 11-AC-930




