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SRITIASAR 4.$Zmerer
earth station anlenna system

meetsfGGandCGIB
I

without qua Iification.

MASAR
PERFORMANCE
T h e  P r o d e l i n  E a r t h  S t a t i o n  A n t e n n a
Systems,  th rough the  use  o f  a  h igh ly
e f f i c ien t  p r ime focus  feed and MASAR
Reflector, meets al l  FCC regulat ions,
including Part 25, Paragraph 209. No
averaging of side lobe peaks and val-
leys is necessary to meet the 32-ZE
log 0 curve. Measured patterns on f i le
with the FCC show that no side lobe
peak exceeds the curve as defined and
spec i f ied  by  the  FCC and CCIR.

Wri te  o r  ca l l  fo r  de ta i led  in fo rmat ion :

P0. Box 131, Hightstown, N.J. 08b20, (609) 448-2800, Telex: 843494
1350 Duane Ave., Santa Clara, Cati f .  95050, (4081 244.47Z0,Telex: 346453 Pnodelin

ANTENNA AND TRANSMISSION LINE SYSTEM DESIGNERS/MANUFACTURERS/INSTALLERS



DOES YOUR PRESENT TAP OFFER
TAPERED COUNTERBORES?

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

RMScATV DtrllstoN

1 .

2 .

3.

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.

ane de,/hne

RMS ELECTBONTCS, tNC.,50 ANTTN pL., BRONX, N.y.,10462/CALL COLLECT (212)892.1OOO1'TELEX#224652-24 HOUR SERVICE/CABLE AOORESS"RAMONTCS"
CANADIAN REPRESENTATIVES:  DESKIN SALES CORP.  /  MEXICAN REPRESENTATIVES:  TV CABLE OE PROVINCIA S.  A . ,  MEXICO CITY.  MEXICO
WORLDWf DE EXPORTS .  tNCLUDING PUEFTO RICO -  ROBURN AGENCI  ES lNC.  /  CABLE ADDR ESS:  "ROBURNAGE" /  NEW YOR K TELEX#23574 "ROBR'UR"

:
ELECTRoT{rCS, rt{C.
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CATA 
- TORinl K'LE D. MooRE, president or cArA, Inc.

0rdedy Transition

Slightly more than four years ago this month I and approximately
30 other non-aligned, concerned CATV system operators met in
Dallas, Texas and CATA was born.

ln the early days of formation little attention 0r concern was given
to "what next" or "what happens after copyright is over". Our goal
then was simply to stop or severely curtail the direction the
copyright-for-cable march was headed.

Through the balance of the summer of 1973 and the fall of the
same year CATA grew by opening a very small one-person office in
0klahoma City, hiring a young lady to coordinate mailings and
answer the telephone, and by my personally traveling over some
twenty five thousand miles of U.S. countryside to attend CATV
meetings from 0regon to Pennsylvania and Michigan to Texas. The
founders had determined that there should be a set of by-laws,
there should be a non-profit corporate umbrella covering everythtng
we might try to do as an organized group, and there should be an
attempt to clearly define what it is we are and more importantly
what we are not.

ln the late winter of 1974 a group of operators, comprtsed of
Warren Fribley from New York, Bill Risden from Kentucky, Ben
Campbell from Texas and Bunk Dodson and myself from Oklahoma

met in 0klahoma City to thrash out the by-laws and the articles of
incorporation for CATA. lt was at this meeting that the group of
founding fathers authorized the creation of CATJ, the CATA
Newsletter (for members only) and a better definition of our goals
and aspirations was set down on paper. lt was at this time that
many of the present elements of the "CATA family" were put in
place; Celeste Rule became our office manager, Bob Cooper
volunteered his "spare time" to create CATJ (Bob was still President
of CADC0 at the time) and even our part-time office person Janet
Stone began work at CATA.

I have been President of CATA for far too long. I accepted the lob
initially because ol two reasons: (l) | had started CATA and I did.
want to see it get off on the proper foundation which I felt most if
not all operators I had talked with wanted from their new trade
organization, and, (2) nobody else wanted the iob! In the ensuing
three and one half years CATA has grown to more than 600 member
systems. CATJ has become one of if not the most respected and
best-read (world wide) industry publication, and we have passed
through numerous battles together. Copyright finally went through,
although severely modified I believe by CATA's presence on the
scene. Gridley came along.. .and whi le i t  is st i l la l ive, the goal i t  set
out to accomplish (no regulation for small systems) is all but secure.
Fines and forfeitures were beat back by a clutch hit in the ninth
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inning. Smal l  earth terminals,  exposed and pushed by CAIA, are
now a reality. We are started on the re-write of a new
Communicat ions Act. . .and for the f i rst  t ime in f ive or six years I
see and hear talk about new smal l  system construct ion once again.

At the same time CATA has developed an excellent group of
member-selected Directors. l 've watched with both admiration and
some awe as the last three semi-annual meetings of the Board of
Directors has progressively improved meeting for meeting until the
most recent meeting, held during CC0S-77, exhibi ted a t ighf ly kni t ,
smooth operating bunch of very dedicated people seriously
interested and concerned for cable's future. Not everyone of these
Directors was "willing" to serve on the Board when they first joined;
many had to be talked or even coerced into giving up iome of their
t ime, energies and talent for the good of the industry.  Thankful ly
that period is now well past; as my mind "circles the table" of those
who sit and represent you, the system operator, I know well that
now we have our future in good hands.

It has been no secret amongst the Board that I have wanted to
step down, to see that someone else has the opportunity to serve
and represent the nat ion's independent cable operators at the
seemingly endless ser ies of Washington meetings and industry
gatherings. I came very close to insisting that the Board accept my
wil l th is past winter dur ing our Des IVloines meeting, but agreed to
stay on as President when Directors Kee, Haimowitz and Edwards
requested sufficient time to review the CATA by-laws and to insure
that in my stepping down there would be an orderly transi t ion of the
leadership of CATA.

The July CCOS Board Meeting finalized that step. The By-Laws
have been modified so that a new position of Chairman of the Board
has been created; sort of a place where old or former Association
Presidents go off to wind down before being allowed to return to the
totally private life. The Board created the post and elevated me to it;
while they also debated the nomination of a new president.
Founding Director Ben Campbel l ,  who headquarters in Dal las, Texas,
was nominated by the Board to replace me as President. By the
CATA by-laws each member system will have the opportunity to vote
on the presidency position, and to create a field slate if they so
wish, before the middle of September. Regardless of how i t  turns
out, the new CATA President will assume office at CC0S-78 and I
wi l l  begin my f inalyear of wind down as Chairman of the Board. In
the future CATA Presidents will serve a two year term; and they will
continue to be elected by member systems on a one-system/one-
vote oroced ure.

As lwind down my last year as President there are st i l l  many
things I would like to see accomplished. For one, CATA needs better
support in the middle-ranks of systems; systems in the 2,000 to
10,000 subscriber range, who feel uncomfortable and inadequately
represented elsewhere should find CATA to their liking. For another,
I  would l ike to see a 'History of CATA' prepared, for publ icat ion in
CATJ, so that the events that have shaped our l ives and our industry
during the first four years of CATA are not forgotten or distorted by
time as we begin to forget how it really was. But most of all I
would l ike the opportunity to personal ly thank each and every
independent cable businessman who has helped create CATA and
to keep i t  running. There is no way I  can do this on a one for one
basis of course; but the doormat is always open at my Cordel l ,
0klahoma home should you ever be in the vic ini ty.  l .am hardly ready
to ret i re from either l i fe or the cable business, but the rocking chair
does look more appeal ing with each passing year!

During this year of orderly transition I urge every system operator
to do his share to see that CATA continues to be a progressive, open-
minded and down-to-earth cable businessman's trade associat ion.
We are truly alive and well from coast to coast and border to border;
let 's stay healthy and alert !

"CONG RATULATIONS BEN"- " thank  you Ky te . "

It works. . o

P.IOOO VTDEO CASSETTE PROGRAMMER

and worlts. o o
.Dig i ta l  Clock-Crysta l  T ime Base
.Standby Battery For Logic Protection
.Modular  Construct ion
oThumb Wheel  Star t  T ime Select ion

whenyouneed
it most. . .
oNo UCR Modi f icat ions
.Can Be Configured To Meet Any

Application
oRel iable!

ITWORKS!
CRC Elecfronics, lnc.

P.O. Box855
Waianae, Hawaii 96792

(EO8) 66E-r227
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As simple os C-CORS two-yeor wqrronty is...
. . . it's caused guite a flood of questions and comments. We appreciate your interest, and we would like to show our appre-
ciation by filling you in.on some of the behind-the-scenes facts that allow us to offer this straightforward, but revolutionary
wa rran ty. ( Com peti tors, tak e h eed. )

T H E  S I M P L E  F A C T S
Q. WhV has C-COR offered a two-year warranty?
A .  T o  g e t  y o ! r  a t t e t r t i o r r .  S o t l r e  p e o p l e  a r e  s k e p t i c a l  t h a t  t h e r e

i s  r n u c h  d i f  f  e r e r r c e  i n  m a  j o r  n l a t r r : f a c t u r e r s ' e q r - r i p m e n t .
There  is  a  d r f  fe rer r t :e  and we war r t  to  demorrs t ra te  tha t  by

. u ' l r  o w |  f a , t h  r ' t  u u r  c q . l i p j ' r e r l t
Q. Under what circumstances is the two-year warranty valid?
A.  The two 'year  war ran ty  app l ies  to  any  C-COR manufac tured

produc t .  l t  covers  any  quant i t y  and any  type  o f  purchase
f  r o m  C - C O R ,  b e  i t  a  b i l l - o f - m a t e r i a l ,  t u r n k e y ,  o r  K e y  C a s e .

Q: lsn't this going to cost C COR a lot of money?
A No.  C-COR's  war ran ty  cos ts  have been s tead i l y  decreas ing .

We are  conf  iden t  tha t  our  two-vear  war ran tv  w i l l  cos t  us
less  than 50% add i t iona l  over  the  low one-year  war ran ty
cos ts .  Th is  i s  a  smal l  p r ice  to  pay  fo r  ge t t ing  your  a t ten t ion .

T H E  B E H I N D . T H E  S C E N E S  F A C T S
O: Why is C-COR equipment so reliable?
A .  T h e  r n a i o r  r e a s o n s  f o r  o u r  o u t s t a n d i n g  r e l i a b i l i t y  a r e

1 )  E x c e p t i o n a l  t h e r m a l  d e s r g l r ;
2 )  T o t a l  u s e  o f  g o l d  m e t a l l i z e d  a n d  g o l d  b o r r d e d  s o i i d

s ta te  dev ices ,  t rans is to rs ,  and hybr ids ;
3 )  A  r u g g u d ,  r e l i a b l p  p o w e r  s . r p p l V ,  d n d
4 )  A n  e x c e p t i o n a l l y  s t a b l e  a u t o m a t i c  l e v e l  c o n t r o l  s y s t e r n .

O; How does thermal design affect the life of electronic
equipment?

A.  The chemica l  ra te  law saVS tha t  fo r  an  inc rease o f  lO 'C,  the
ra te  o f  chemica l  ac t i v i t y  i s  doub led .  There f  o re ,  the  l i fe  o f  any
c o m p o n e n t  i n  y o u r  e q u i p m e n t  w i l l  b e  c u t  r n  h a l f  f o r  e a c h
increase o f  approx imate ly  1o 'c  in  opera t ing  tempera ture .

Q. What is so unique about C-COR's thermal design?
A  A l l  o f  t h e  R F  d e v i c e s  a n d  o t h e r  s o l i d  s t a t e  d e v i c e s  i n  C - C O R ' s

e q u i p m e n t  a r e  c o n d u c t i v e l y  c o u p l e d  w i t h  t h e  c a s t i n g ,  w h i c h
d iss ipa tes  the  heat  to  the  ou ts ide  a tmosphere .  In  C COR

e q u i p m e n t ,  t e  m p e r a t u r e  r i s e  i s  h e  l d  b e l o w  I 3  " C .  N o  o t h e r
manufac turer  has  tempera ture  r i ses  thas  low.

Q: What is this thing about gold devices?
A.  A  major  RF dev ice  manufac turer  has  conc luded tha t  the

m i x t u r e  o f  g o l d  a n d  a l u m i n u m  l e a d s  t o  m e t a l  m i g r a t i o t r  a n d

d e c r e a s e s  r e l i a b i l i t y  l t  i s  C - C O R ' s  e x p e r i e n c e  t h a t  w h e n  t h e
manufac turer  went  to  a  to ta l  go ld  sys tem o f  go ld  w i res  and
g o l d  m e t a l l i z a t i o n ,  t h e  f a i l u r e  r a t e  d r a s t i c a l l y  d e c r e a s e d .  T w o
m a j o r  h y b r i d  m a n u f a c t u r e r s  n o w  u t i l i z e  a  t o t a l  g o l d  s y s t e m .

O: How are C-COR's power supplies protected?
A .  C - C O R ' s  f a m o u s  s u r g e  p r o t e c t i o n  m o d u l e  i s  s u p p l i e d  t o  t h e

secondarv  o f  the  power  t rans former  to  absorb ,  as  an  ac

erowbar ,  overvo l tages ,  power  surges ,  and l igh tn ing  pu lses .

I n  a d d i t i o n ,  a l l  c o m p o n e n t s  a r e  o v e r  r a t e d  t o  i m p r o v e  t h e t r
l i f e  a n d  r e l i a b i l i t y .  T h e  s w i t c h i n g  t r a n s i s t o r  a n d  t h e  c o n t r o l
lC  are  pro tec ted  by  Zener  d iodes ,  and the  en t i re  power  sup-
p ly  i s  p ro tec ted  by  a  dc  c rowbar  shut -down c i rcu l t ry .

O: Whv does C-COR use a switching mode power supply?
A.  A  swi tch ing  mode power  supp ly  i s  much more  e f  f  i c ien t

than a  ser ies  regu la ted  supp ly ,  espec ia l l y  when app l ied ,  as

C-COR does,  w i th  a  tapped t rans f  o rmer  to  f  u r ther  improve

i ts  e f f  i c iency .  C-COR went  to  th is  supp ly  s ince  any  heat

tha t  i s  no t  genera ted  w i th in  the  ampl i f  ie r  does  no t  have to
b e  d i s s i p a t e d .  l t  i s  e x t r e m e l y  q u i e t  a n d  m o r e  r e l i a b l e .  l t

saves  on  the  power  b i l l ,  too .

Q: What has automatic level control got to do with reliability?
A.  l f  your  au tomat ic  leve l  con t ro l  sys tem works  we l l ,  the  am-

p l i f ie rs  a re  se t  and then le f t  a lone.  Leav ing  the  equ ipment
a lone .  .  .  keep ing  peop le 's  hands  o f f  o f  i t  .  .  .  inc reases
r e l i a b i l i t y .  C  C O R  s y s t e m s  d o n ' t  r e q u i r e  a d j u s t m e n t ,  e v e n  o n

a summer-w in te r  bas is  i f  the  tempera ture  d i f  fe ren t ia l  does
not  exceed 130 'F .  Second ly ,  the  au tomat lc  leve l  con t ro l
svs tem i tse l f  ,  bv  the  use  o f  modu la ted  p i lo ts ,  i s  ex t remely
r e l i a b l e .  T r i c k y ,  f a i l u r e - p r o n e  d c  a m p l i f  i e r s  a r e  a v o i d e d ,  a n d
a m p l i f  i c a t i o n  o f  t h e  3 0  K H z  m o d u l a t i o n  i s  d o n e  o n  a  s t a b l e ,
re l  iab le  in  tegra ted  c i  rcu i  t .

O: Do external test points affect reliability?
A.  Yes .  S ince  the  sys tem techn ic ian  can measure  ampl i f  ie r  per ,

fo rmance w i th  the  ex terna l  tes t  po in ts .  and even the  ac
power  on  a  separa te  ac  tes t  po in t ,  there  ts  no  reason to  d ts '
t u r b  t h e  i n t e g r i t y  o f  t h e  a m p l i f i e r  h o u s i n q  f o r  r o u t i n e  c h e c k s
and measurements .

Q: ls there any proof of the reliability of C-COR eguipment?
A.  Yes  there  is .  S tud ies  were  made o f  s ix  sys tems bu i l t  and

serv iced by  C-COR under  our  one-year  war ran ty .  In - the- t ie ld
re l iab i l i t y  was  ca lcu la ted  to  be  in  excess  o f  200,000 hours
M T B F  T h i s  m e a n s  t h a t  e a c h  p i e c e  o f  e q u i p m e n t  w i l l  l a i l ,  o n
the  average,  once every  23  years .  And we expec t  tha t  the
e q u i p m e n t  b e i n g  p r o d u c e d  i n  o u r  f a c t o r y  t o d a y  w i l l  l a s t
even longer .  Another  "p roo f "  o f  our  re l iab i l i t y  i s  tha t  c r - r r -
ren t  C-COR cus tomers  are  un impressed w i th  the  two-year
w a r r a n t y .  T h e y  a l r e a d y  k n o w  h o w  r e l i a b l e  t h e  e q u i p m e n t
is .  We have had many repor ts  o f  to ta l  "hands-o f  f  "  opera t ion
of  C-COR sys tems.

O: What is C-COR's philosophy on model changes?
A .  W e  b e l i e v e  t h a t  m o d e l  c h a n g e s  s h o u l d  i n c o r p o r a t e  s m a l l ,  n o t

dras t ic  changes.  Th is  assumes tha t  you  have a  good produc t
t o  s t a r t  w i t h ,  o f  c o u r s e .  O u r  c h a n g e s  t h r o u g h  a l l  o f  o u r  s o l i d
s ta te  i i fe  have been re la t i ve ly  minor  so  tha t  we are  ab le  to
re ta in  the  advantages  o f  tha t  wh ich  has  proven to  be  re l iab le .

C COR Electronics brings you 24 years of experience in the manufacture of amplifiers for cable television systems. With
C-COR equipment, you are not only getting the technological superiority that comes from producing nearly 100,000 ampli-
fiers; you now also get the peace of mind of a solid two-year warranty. We are able to offer you this because we do nothave
acorporategiantasaparent. . . wehaveno parentatall to tell us what to do. We are responsible only to you, our customer.

C-COR Elehaalhc.
60 Decibef Road, State College, PA 16801, 814-238-2461
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ELECTFICINICS LIMITEtrI
An All Canadian Company

GAXADIAXS!
NO IMPORT
PROBTEMS OR
DELAYS.
For high quality CATV products backed
b y  r e l i a b l e  s e r v i c e ,  o r d e r  f r o m . . .
COMM-PLEX ELECTRONICS LTD.

DISTRIBUTORS OF:

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

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

montrsal Toronto
Te l :  (514)  341-7440 Te l :  (416)  449-6263
Telex: C5-826795 Telex: 06-966599

Halifax
Tel: {902} 423-7740

Vancouver
Iel:  (604) 437-61 22
Telex: 04-354878
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The single most
authoritative,

comprehensive reference
source for the entire

TV/CATV/Electronies
industry.

An indispensable source for '
.  Grade A&B contour maps for each

commerc ia l  s ta t ion  in  the  U.S.
.  Net  week ly  and average da i l y  c i rcu la t ion

for each TV stat ion.
. Total homes and W households for each

stat i  on.
. TV households by states and counties for

each stat ion.
. Percentage of circulat ion by counties: 50

percent and over, 25-49 percent, 5-24
percent for each stat ion.

. Selection of markets.

.  Co lo r  capab i l i t ies  (s tud io  and mob i le )  fo r
each stat ion.

. Making TV circulat ion comparisons.

. ldenti fying key personnel.

.  Mapping trading areas and test markets.

.  A l loca t ion  o f  adver t i s ing  funds .

.  Bu i ld ing  mai l ing  l i s ts .

.  Canad ian  and In te rna t iona l  te lev is ion .

Prus. . .

EXC| USTVE tN
TELEVISI()N FACTB()()K:
Maps with Grade A&B contours
for each commercial station in
the United States.

V 1/3 actuar  s ize.

An erpanded "See-All" map of television communication facil i t ies in the United
States-approximately 3 feet wide by 2 feet deep and printed on heavy stock for
wall-mounting or framing-is included with the Factbook for the first t ime. In
addition to locations ol television stations and network routes. the new mao
shows locations of MDS Licensees and CPs. Domestic Satellite Earth Stations
Licensees and CPs.

All-Year-Round Euyers & Sellers Guide:
. l l0 Directories pinpoint products and services of TV/CATV equipment

manufacturers, suppliers, programmers and all ied businesses (networks,
station reps, ad agencies, brokers, consultants).

. Nearly 500 pages devoted to CATV systems, l isted alphabetically by states
and cit ies.0wnership, address, phone, personnel, number of subscribers,
population, starting date, channel capacity, stations carried, equipment,
miles of plant, subscriber fee, current and planned originations given for
each listing.

.  Detai led stat ist ics on economics
and growth of television, radio,
CATV.

. Financial oerformance of TV
stations markef by-market,
year-by-year; al l  stat ion sales
s ince  1949.

.NLY$7450
$67.00 FOR 5 0R MORE

FACTBOOKS ORDERED AT
SAME TIME.

-)
F

o Television Digest, Ine.
1836 Jefferson Place, N.W.

Washington, D.C. 20036
(202) 872-9200

srATr0lr$
Ul|TUME

SERUICES
Ut|TUME Send to; Television Digest, Inc.

1836 Jefferson Place, N.W., Washington, D.C. 20036

Please send cooies of the 1977 Televlslon Faclbook.

3 Please bil l  me, including modest handling and shipping charge.
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TRUNK-QUNLITY
LINE EXTENDERS

o Vercatile - f4 ro 4O dB of gain, with
thetlral orAGC lcvcl compensadon conlrol

o Performance - crltical signal to noisc
controlled wlth lntenstagc controls

o Quality - hlghcst line-extendcr quality in
the lndusby with low dlstortion hybrtds
for 5O-3OO MHz operation

o Advanced - feed fonrrard deslgn for best
slgnal handltng capability ln industry

o Expandable - built-in sub band filterc
for optlonal 5-3O MHz reverse amplifier
operatlon

o Convenient - 3O or 50 VAC operatlon
o Sewice - htgh qualtry producr backed by

Canadlan and U.S. (Broadband Englnecrlng,
Jupltcr, Fl.) service depots.

TRIPLE CROWN ELECTRONICS,
Write or call: 42 Racine Road, Rexdale, Ontario MgW 2Zg

Telephone (416) Z4g-1481

INC.

b'
GETTING CABLEINTo T .n

ANAPARTMENTBUILDING tS
ISONLYHALFTHEANSWER T

GETTING ITAROUNDTHE
BUTTDING TS THE OTHER HALF.

Triple Crown Apartment Amplifiers Offer:
o verasatile Gain - from 14 to 56 dB of gain with high degree of standard-

lzatlon
r Performancc'critical signal to noise controlled with inter-stage controls
o Capabilily - highest sign-al (catrier) handling capability in industry with

optional fced-foturard techniques
o Expandable - optlonal trrro-way from E-lO or 5O-3OO MHz
o Multi-Powered - ll7 VAC, iO or 60 VAC operation
o serulce - high quality bacLed iryith canadian and u.s. (Broadband Engi-

neering, Jupitcr, Fl.) seruice depots.

TFIIPLE CFIOWN ELECTRONICS, I I
42 Racine Boad, Rexdarc, ontario, M9w 223 Tcrephone(416) z4g-r4tl
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Twice,As GoodAs 76?

SEVERALRECORDS
cco977 SETS

. . I ' L L  B E  B A C K . .  .
.  .  . l 've Never learned so much useful  stuff  in

such a short  per iod of t ime." So penned one
CCOS-77 seminar  a t tendee in  the  c los ing  hours
of this year 's CATA Cable Operator 's Seminar,
he ld  f  rom Ju ly  17  th rough the  20 th  a t  Ok lahoma's
F o u n t a i n h e a d  L o d g e  b e t w e e n  E u f a u l a  a n d
Checotah ,  Ok lahoma.

The f inal  tabulat ion showed that CCOS-77
grew by 102o/o ove( the registrants on hand for
CCOS-76;  there  were  jus t  s l igh t ly  more  than
tw ice  as  many peop le  on  hand in  1977 as  the  f  i r s t
CCOS he ld  in  ear ly  August  in  1976.  And the  s ize
o f  the  "c rowd"  (approx imate ly  600 peop le  a l l
told) presented i ts own set of  problems to CATA
and the  fac i l i t y  chosen fo r  th is  year 's  ga ther ing .

But  the  few prob lems presented  by  the  non-
met ropo l i tan  fac i l i t y  were  apparent ly  a  more  than

satisfactory trade for the dozens if  not hundreds
of  p luses for  the s tate run lodge fac i l i ty .  But  the
hand wr i t ing is  on the wal l ;CCOS has become so
popular  that  i t  has outgrown at  least  the
avai lab le fac i l i t ies in  rura l  Oklahoma.  We' l l  come
back to that point later on.

The CCOS-77 program schedule l isted a total
o f  13 separate seminar  sess ions;  four  each on
Monday and Wednesday (18th and 20th) and f ive
on Tuesday. Sessions ran two abreast which
meant that CATV people on hand were forced to
p i ck  and  choose  be tween  those  occu r ing
concurrent ly .  A sess ion deal ing wi th  the "Future
of  CARS Band" was run twice s imply  because
advance s ign up for  CCOS ind icated that  v i r tua l ly
everyone coming wanted to  s i t  through that
sess ion.

'j"i

THE SITE-or a part ot i t .  Looking north f  rom Fountainhead Lodge through lhe parking lot;  lhree 6 meter TVRO terminals brought
in the mult iple CATV service channels to both the display f loor and ( in the case of WTCG) through the lodge's MATV system to al l
rooms.
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Honors for the "disaster of the year" went to a
tanta lum capaci tor ;  the 300 MHz ,Min i -Freq '
counter kits created by Steve Richey uti l ized f ive
of the l i t t le beasties. The "count-out" exercise
prior to the CCOS course had indicated (in a
moment of panic to Richey) that the parts
suppl ier  had sh ipped only  four  per  k i t .  A local ly
available substitute had been found but (alas) i t
turned out not to have suff icient voltage rating.
When the f i rs t  fast  guy got  to  the point  o f  f i r ing
up h is  counter  for  the smoke test  an in terest ing
sequence of  events fo l lowed:

1) The top end of the tantalum ti terai ly blew
ofl the capacitor, and the noise brought al l
40 k i t  bu i lders to  the i r  feet ;

2) Following which a r ing of f ire appeared
around the capaci tor ,  in  a complete c i rc le .
which burned in fashion similar to a fourth of
Ju ly  spark ler  down the fu l l  " t runk"  of  the
device:

3) The f lames, going pretty good by now then
jumped onto the board and b i l lows of
smoke fol lowed as G-10 board and nearby
parts blackened and scorched.

There were twenty l ive people in the kit
b u i l d i n g  c o u r s e  a s s e m b l i n g  t h e  3 0 0  M H z
frequency counter  at  that  po int ,  p lus around 17
assembl ing the low cost  spectrum analyzer .  A l l
25 of the counter kits were then taken to that
point  o f  " f i re  up" ,  and Steve Richey then p i led
them up for transport back to Oklahoma City
where he spent  the next  week get t ing the uni ts
operat ing and in to the mai ls  back to  the eager  k i t
bu i lders !

Inspi te  of  th is  d isaster  the k i t  bu i ld ing course
got general ly high marks from the 42 who
at tended a l though as one fe l low noted on h is
survey form ". .  . there MIGHT have been better
preparation. . .".

As with CCOS-76 we asked the part icipants to
rate a number of  th ings about  th is  year 's  meet ing
uti l izing a survey form that appeared in the reai
of the program. We had an 18oh return on the
survey forms this year and we learned the
fo l l ow ing :

Top Three Seminar Sessions:
54" / .  o f  those 'vot ing '  ind icated they found the'Future of  CARS Band'  sess ion a top sess ion;
46% vot ing had s imi lar  fee l ings about  the'Of f -A i r -Antenna Systems'  seminar ,  and,  3g%
felt the same way about the 'Rural System Con-
st ruct ion '  seminar .  Other  h igh rat ing sess ions
included 'TVRO's One Year Later'  (32"h\ and'Rura l  System Operat ion and Management '
(29%1. The top ranking hands-on test equip-
ment session was 'Equipment Alignment Tech-
n iques ' (18% found i t  the best  sess ion at tend-
ed).
Other survey results appear here in ,box form'.

I t  is  wor th not ing,  wi th  some pr ide and grat i tude
we might  add,  that  o f  those 'delegates 'who were
surveyed in 1977 and who also attended CCOS-
76,65"/o found CCOS-77 "Better than 1976" while
only 12"h remembered 1926 as being better. In

POKE THE L ITTLE WIRE IN HERE_Barbara  Herber t  o f  GTE.
Sylvania bui l t  a CCOS 'Low Cost Speclrum Analyzer'  under
the. watchful eye ol Steve Richey, shown here helping
Barbara check out her circuit  board.

TVRO PLANNING lS IMPORTANT-Dan Yost of Compucon
(standing) provided plenty of instal lat ion t ips on ,TVRO's One
Year Later 'panel chaired by Jerry Pell  (playing with his shoe);
Kevin Gossman of TelePrompTer in dark shirt  to Jerry's left .
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SIGN lN HERE-registration volunteers Jane Bockhahn (left)
and Susan Cooper saw litt le of their busy husbands for f ive
solid days so they busied themselves with handling some ot
the delegale regislration chores.

77 OELEGATE SURVEY
As is our custom with the CATA Cable Ooerator 's

Seminar, we ask the delegates on hand to complete a" reac t ion-survey"  wh i le  they  are  s t i l l  on  premises ;  wh i le
the  good po in ts  and the  bad po in ts  a re  s t i l l  f resh  in  the i r
minds .  Here  is  what  tha t  survey  to ld  us  th is  year .

Location-93% felt  the state lodge sett ing was a wise
cho ice .

Seminar Sessions-96% l iked the half day sessions
per  top ic .

Most  Popu lar - the  s ix  most  "popu lar "  sess ions ,  in
terms of delegate acceptance, were: (1) Future of
CARS Band, (2) Off-Air-Antenna Systems, (3) Rural
System Construction, (4) TVRO's One Year Later,
(5) Rural System Operation, and (6) Equipment Al ign-
ment  Techn ioues .

Most  Unpopu lar -a  surpr is ing ly  h igh  number  o f  those
attending the Wednesday afternoon 'Headend Pro-
cessors and Interference' seminar found the session
to be "over their head". We have reviewed the taoes
of the sessions and bel ieve we know what not to
do in  1978!

Location-927o responded favorably to the 'central

USA' location for CCOS; and at least for 1978 i t  wi l l
be again repeated at a central location.

Display Hours-because of the I AM-12 noon and
1:30-5 :30  PM seminar  per iods ,  the  d isp lay  hours
fo r  the  exh ib i t  room were  in  the  even ing .  Th is  gener -
al ly got good marks (93% approved) but we intend
to expand the avai lable hours for the displays in 1978.

Size-delegates are apparently not sure what a
good group size is; we had most of the CCOS-76
de legates  ' comfor tab le '  w i th  the  1976 s ize  group
and th is  year  93% fe l t  the  77  group s ize  was e i ther'about r ight '  or 'could have been bigger' .  We were
more  than tw ice  as  b ig  th is  year !

Lab Room-this year's Lab Room was either great
(35%) or 'OK' (60%). But most people added "l t
should have been open longer" or "Make i t  bigger".
We ' l l  do  one or  bo th  in  '1978.

Swap 'N Sell-this was new this year; operators brought
used gear, tagged i t  with their asking price, lodge
room number and waited for cal ls. We counled
around 120 p ieces  o f  equ ipment  on  the  tab les
Sunday evening when CCOS opened but by the close
of  CCOS on ly  17  un i ts  were  le f t  unso ld  o r  un t raded.
We auctioned them off and gave the proceeds to
the CATA Defense Fund (raising a big $72.00!).
Everyone on the survey l iked the concept and we
w i l l d o  i t  a g a i n .

Rating CCOS.77-ot those who attended CCOS-76
(and CCOS 7n 65"/. felt this year was an improvement
over 1976, 24"/" telt  i t  was as good as 1976 and the
remainder thought we had sl ipped backwards. Of
those who were new to CCOS 65% said "besl CATV
program I 've ever attended", 30% felt  i t  was "good
but noi the besl" while the remainder were spl i t
between "fair" and "poor".

the opposite area of those who were attending
thei r  f i rs t  CCOS, 65% found the seminar  " the
best CATV program I 've ever attended" and only
57o seemed unhappy with the event.

The Emphasis
Coming into CCOS-77 there was l i t t le doubt

that  the new low cost  Gunnplexer /Microplexer
microwave equipment recently intoduced by
Microwave Associates was headed for the top of
the charts. Advance sign ups had indicated that
virtual ly everyone wanted to attend this session
so it  was scheduled to run at two separate t imes.
The f i rs t  sess ion,  in  the af ternoon of  Ju ly  18th,
saw ove r  260  a t tend ing  and  the  repea t
performance on Wednesday the 20th played to
another  a lmost  f  u l l  room.

There were two complete and separate
operating low-cost microwave terminals on hand
for CCOS. l t  is well  to establish for the record
that one is readily useable in the CATV arena; the
second is restr icted to non-commercial ( i .e.
amateu r) appl ications.

The non-commercial version was f irst shown
to operators during CATA's Board of Directors
meet ing on Ju ly  16th.  The smal l  packages mount
on inexpensive and l ight -weight  camera t r ipods
and as shown here have provided noise-free
v ideo (p lus audio)communicat ions on a point - to-
point  bas is  over  l ine of  s ight  paths in  excess of
2 . 5  m i l e s .  T h e  a m a t e u r  v e r s i o n s  w e r e
constructed as a part of the on-going CATJ Lab
developmenta l  work in  th is  area and they
represent  the current  s tate of  the "do- i t -
yourself" art in this f ield. Subsequent to CCOS,
ut i l iz ing four  foot  parabol ic  antennas,  l ine of
sight paths out to 12 miles have been covered
wi th the 18 mi l l iwat t  un i ts .  Ul t imate ly ,  before the
summer is over, the non-commercial versions
wil l  be operating (we hope) over paths of around
20 mi les wi th  v ideo and audio.  Again for  the
record, these are the very low cost packages;
aside from developmental labor we have less
than $250.00 in the two stations (one transmit
and one receive). You go into the transmit end
with video or video/audio (composite) and you
come out of the receive end with video or
video/audio (composite). Whenever the two units
appeared on the seminar f loor they quickly
attracted a crowd of curious operators. They
were demonstrated with an UPI color video feed
as a video source during the course of CCOS-
77's Rural System Construction seminar. The
non-commercial version demonstrated lacked
one major refinement found in the commercial
(M ic rowave  Assoc ia tes )  ve rs ion ;  AFC o r
automatic f requency control.

The  commerc ia l  M  i c rowave  Assoc ia tes
version received very widespread acceptance
during the course of the Seminar and was really
put through its paces for various short haul
applications in the real world. For example, M/A
Cha i rman  o f  The  Board  Dana  A tch ley
demonstrated the system during the July 18th
seminar by sett ing up a color camera at the1 4



t ransmi t ter  s i te  and shoot ing the 50 mi l l iwat t
s ignal  through the Founta inhead Lodge bui td ing.
N o b o d y  t o o k  t h e  t i m e  t o  c a l c u l a t e  t h e
at tenuat ion one might  f ind going through g lass,
brick and mortar walls but the receiver and
transmi t ter  were hard ly  l ine of  s ight  to  one
another (although the range was close; around
500 feet). The small units were outf i t ted with the
same 17 dB gain horn antennas as the non-
commercial versions and it  was very impressive
to see how on the commercial version one could
spin the receive antenna off to the side or even
the ful l  rear and sti l l  have noise free pictures.
The margin of signal available was obviously very
high; far beyond that necessary to maintain a
successfu l  v ideo l ink between the two points ,
even i f  i t  d id  go through a fa i r  hunk of  the
Founta inhead lodge bui ld ing and wal ls .

Several operating parameters involving the
commerc ia l  vers ion uni ts  became apparent
dur ing the course of  the seminar  sess ions:

1) A fair ly high number (60 plus) of exist ing
CARS band users wi l l  be insta l l ing,  as soon
as the gear is ready for shipment in Septem-
ber or October, the receiver unit.  Exist ing
CARS band systems have quickly discovered
that the low cost receiver ($1,550 per chan-
nel)al lows them to expand the usefulness of
their exist ing CARS band systems to num-
erous new smal ler  communi t ies where prev-
iously available receivers made CARS band
l ink ing cost  prohib i t ive.

2)  The uni ts  wi l l  in i t ia l ly  be avai labte wi th  an
indoor housing only; unless the system
operator can develop his own method of
weatherproofing the transmit or receive
packages, the respective units need to mount
ins ide  o f  t he  bu i l d ing .
There is no reason why passive ref lectors, i f
su i tab le wi th  the FCC, cannot  be ut i l ized
wi th the systems;  a l though the re la t ive ly
low power of the units wil l  work against long
paths ut i l iz ing th is  " f lyswat ter"  technique.
Mult iple units (at least up to 12) can share
the same transmit or receive antenna, and
waveguide ( feedl ine)  i f  that  is  des i reable.

System operators should keep in mind that
th is  is  a  'v ideo- in '  and 'v ideo-out '  format ;  th is
means that to drive or feed a Gunnplexer/Micro-
plexer microwave system you need a commercial
CATV demodulator to derive the composite
video/audio feed to modulate the transmitter.
This also means that i f  you are located at the
receive end you need a commerc ia l  CATV
(channel )  modulator  to  put  the v ideo format  or
composi te  s ignal  back onto the cable system.
This  is  an FM (not  AM) system and. for  mul t ip te
channel  packages the Hughes AML system is
st i l l  the only  avai lab le 'RF- in /RF-out '  package on
the market. There apparently has been some
exper imentat ion wi th  RF- in  and out  u t i l iz ing the
Gunn d iode t ransmi t ter  and receiver  un i ts  but  to
date i t  has not been successful enough to
warrant serious commercial consideration.

lS THAT ALL THERE lS TO THAT? 'preview'demonstrat ion ol
Microplexer microwave in lobby shows M/A Chief Engineer
Fred Coll ins (Gunnplexer unit  in hand) ,establ ishing cohtact '
with duplex audio unit on 10.S GHz amateur band while
commercial receiver (behind TV set) receives 12 GHz color
transmission f rom camera/transmitter oulside ol lodge.

3)

4l OLIVER SWAN and his antenna data sheet, with the low.cost
Gunnplexer microwave receiver package in the foreground.
Swan asked "Wil l  CCOS offer a Gunnplexer modulator/de.
modulator ki t  session in 1978?" We might.
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THIS lS AMATEUR-not commercial gear! Delegates saw the
operating 10.3 GHz amaleur version of the Gunnplexer units,
developed by Sleve Richey and Bob Cooper and operated
under the lalter 's WSKHT amateur l icense.
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BUILD A RELIABLE MICROWAVE SYSTEM!-was the  pane l
message lrom Jim Hurd ( lel l /Farinon Eleclr ic) which ran as a
part of the 'Future ol CARS Band' session held on lwo
separate occasions during CGOS.

ccos.77 soAP Box
Delegates to CCOS-77 were asked to comment on

the i r  impress ions  o f  the  1977 ga ther ing .  Not  every  com-
ment  can be  pr in ted  because o f  space l im i ta t ions ,  bu t
here is a random sampling of those received.
"Keep exhibit  space separate trom meeting room". (We
concur wilh the concept; unfortunalely when you are
short of room period you sometimes have to double
up. l f  we f ind ourselves in the same spol again, we' l l
attempt to pol ice the noise in the exhibit  hal l  better to
keep distract ions down.) "Kit  bui lding should be a longer
session". (Or the kits should be less complicaled and
require less l ime to bui ld!) "Outdoor antenna sessions
should be longer" (What we real ly need is a room where
Oliver Swan and Tony Bickel can headquarler for lhe
ful l  session and simply let people go to them with their
anlenna problems.) "My wife enioyed the style show and
the  women 's  ac t iv i t ies" .  "En joyed every  moment -ap-
prec ia ted  your  hav ing  th ings  fo r  the  ch i ld ren  to  do . "
"Blazing Saddles should be shown at every CCOSI"
(Blonder Tongue ran two movies on channel 3 back lo
back throughout the convention, and loaned oul de-
scramblers to operators lo take to their rooms for the
two features. Strange how nobody even remembers
what the second feature wilh Blazing Saddles was!)
"Exh ib i t  ha l l  was  no t  open enough" .  (Agreed.  We ' l l
modify that next year.) "There were not adequate num-
bers of Lab Room set ups". (We had 50% more this
year than last and st i l l  had a ful l  house. We'l l  expand
Lab Room hours and set ups again nexl year!) "Some

sections of the seminars were more for manufacturers
than operators". (That 's a hard cal l  to make. Where does
the sales interest of a supplier slop and lhe best in'
terests of the user begin? We don't know but we think
overal l  the balance was more than adequate.) "Did not
care for the lodge's buffet style food service". (Roast
beef three days in a row got to us also. Next year we' l l
see thai al least for lunch you have a choice belween
fast-service sandwiches or the buffet.  But in order lo
teed 600 plus people in 90 minutes t ime the buffet or
cafeteria format seems the only sensible way to go.
Handling 600 custom food orders with tradit ional waiter
service would have been a disaster!) "Some t ime should
be set aside for CATA Directors to meet with operators
from their distr icts." (Wish we knew whether this came
lrom a member or a Director! ln any event i l  is agood
suggestion and we' l l  l igure something oul.) "Try to f ind
an area  tha t  i s  e i ther  no t  qu i te  so  ho t  o r  change the  t ime
of year." ( l l  was hot. But the air condil ioning worked
great ! )  "How about  a  seminar  on  s imp le , .smal l  town
marketing techniques?" (Good idea. .  .who wanl 's to
volunter to work on this one?) "Keep i t  up. .  .Sunday
to  Wednesday is  ius t  the  r igh t  leng th ! "  (Un less  you are
on the CATA/CATJ staff in which case it becomes Friday
to Thursday which is for sure too long!) "1 loved i t- l
learned a great deal and had a f ine t ime with my family."
(And that f  r iends is the boltom l ine!!!)

On the bottom line there appeared to be
severa l  hopefu l  s igns as to  the fu ture of  Gunn
diodes in the CATV microwave arena. Number
one - M/A's Dana Atchley said he 'worships' a
volume product ion curve where in as the vo lume
goes up the cost  per  un i t  comes down;  way
down. He explained how his company has
produced more than a hal f  mi l l ion Gunn d iode
devices, and said he foresaw operating packages
simi lar  to  the Gunn p lexers eventual ly  dropping
down into the $1,000 range (complete with al l
operating accessory electronics) at some future
po in t  i n  t ime . . . i f  t he  vo lume takes  o f f .  Number
two-it appears that while the present format
calls for video in and out (thereby creating the
need for a demodulator to create the video feed
at the transmitter and a modulator to re-create
the RF feed for the cable system at the receiver)
the "poss ib i l i ty"  that  there wi l l  be an RF- in  and
RF-out format at some future t ime seems quite
good. l t  is beyond present technology to create
th is  type of  format  at  th is  t ime,  but  technology
has a way of catching up with the need. Even if
the price was the same as the present video
in/out  format ,  i f  the cable operator  could
e l im ina te  the  add i t i ona l  demodu la to r  and
modulator 'boxes' he would be money ahead
and the f  lex ib i l i ty  o f  the system would be
cons ide rab l y  improved .  Number  th ree - the
present 50 mil l iwatt transmitter level is str ict ly a
funct ion of  Gunn d iode se lect ion.  There are
Gunn diodes that offer output powers up to
nearly 1 watt at12GHz; but they are expensive at
th is  t ime because the i r  vo lume is  very low.  The
price-effectiveness of the present 20-50 mil l iwatt
Gunn d iodes is  largely  due to  the i r  vo lume
appearance in the police radar market; i f  pol ice
radars should start to uti l ize the higher power
Gunn's  in  vo lume the pr ice of  the d iodes wi l l
come down in  the h igher  power vers ions.
Number four-usefu l  communicat ions range is
sti l l  best created by the careful selection of
antennas and antenna feeds.  l f  the smal l  17 dB
gain horn antenna is  not  adequate ( i t  se ldom wi l l
be except for very close hauls of under 3-5 miles)
one can go f rom 17 dB to 36 dB gain of  antenna
wi th a s imple change out  to  a 2 foot  d ish.  Or  a
four  foot  d ish wi l l  produce 42 dB of  ga in.  l f  you
replace two 17 dB gain horn antennas (34 dB of
total antenna gain) with two 42 dB gain four foot
dishes, you have added 50 dB of "path gain" to
the system. On the other hand a power change
from 50 mi l l iwat ts  to  100 mi l l iwat ts  is  on ly  going
to add 3 dB of path level-gain to the system. The
antenna is  obv ious ly  the way to  go.

For many of the CATV system operators in
attendance, this was their f irst exposure to
microwave of  any type.  There was vo lume
interest in the package and if  the supply can
keep up wi th  the demand through 1977 and the
first half of 1978, i t  would appear that by CCOS-
78 a substantial part of the seminar delegates
wi l l  be repor t ing back the i r  own f i rs t  hand
experience with the new low cost microwave
equ ipmen t .



l l  the low cost microwave was the stel lar piece
of  technology on hand,  a gent  f rom Bisbee,
A r i zona  was  the  hands  down  w inne r  fo r
at t ract ing the h ighest  number of  accolades.
Oliver Swan, featured extensively in the March
1977 issue of  CATJ,  brought  h is  own brand of
CATV rural technology to the CCOS gathering.
Swan joined forces with the always popular Tony
Bickel  o f  USTC to put  on a Tuesday morning
session devoted to "The Care and Feeding of
Off-Air CATV Antenna Systems". The 'crowd'
spread out  under  the e lm t rees and Bickel  and
Swan got  r ight  in to antenna systems,  phasing
and matching t r icks,  s tack ing procedures and
gain and pattern tests. CATA/CATJ video taped
the bulk  of  th is  presentat ion,  and is  now creat ing
a twenty minute color video cassette (3/4 inch
format) for rental to CATV systems. We'l l  have
more to say about this new 'Video Tape Library
Serv ice '  in  the September issue of  CATJ.  The
crowd numbered more than 150 as Bickel used a
s p e c i a l  t e s t  t o w e r  r i g g e d  f  o r  C C O S  t o
demonstrate what happens when antennas are
stacked for  co-channel  e l iminat ion,  and how
other nearby non-interconnected antennas can
de-tune stacked arrays by their mere presence in
the f  ie ld  of  the desi red array.  Ol iver  Swan's  long-
long 'Logi '  antennas attracted plenty of interest
and most in attendance were amazed at Swan's
abi l i ty  to  create cable-useable s ignals  wi th
inputs as low as -35/40 dBmV over paths up to
200 mi les in  length.  Swan's  "You can do i t  far
cheaper i f  you do it  yourself" approach caught
the fancy of many rural system operators who
found h is  words encouraging.  Swan repor ted he
had just  completed a new 'system'  of  2 .5 mi les
length wi th  125 connected homes the week pr ior
to CCOS. "l t  wil l  pay back the ful l  investment in
around ten months t ime" noted Swan; he may
have half of rural Arizona and New Mexico cabled
before he gets done.

Swan a lso sat  wi th  Steve Richey dur ing the
Wednesday sess ion ent i t led "Rura l  System
Cons t ruc t i on  Techn iques "  and  the re  O l i ve r
expla ined why he had chosen to bui ld  everyth ing
but  the cable for  h is  own 'min i '  rura l  systems.  We
noted that prior to the session many operators
were envious of  Ol iver  Swan's  obv ious ta lents
wi th  a handfu l  o f  par ts  and a so lder ing i ron;  we
also noted that after the session some of these
people who professed that they had never been
much for  bu i ld ing gear  were s tashed away wi th
Ol iver  in  the CCOS Lab Room construct ing l ine
ampl i f iers  of  Swan's  des ign (see CATJ for
March) .  Swan brought  wi th  h im a boxfu l l  o f
component  par ts  and he spent  p lenty  of  t ime
wi th the Lab Room group in  the evenings seeing
to i t  that anyone who wanted to sit  down and
construct  the i r  own pre-ampl i f iers ,  bandpass
f i l ters ,  l ine ampl i f iers  or  whatever  got  the
oppor tuni ty  to  do so."l  guess I never really realized how much
money a small operator can save by building
some ol his own gear" noted one operator from
Florida. " l  have always been alraid of doing

lF YOU CAN'T SWEEP lT-it 's not real! During .System
Sweeping Techniques' seminar ably conducted by Wavetek's
Bob Welsh (center) operators broke up inlo groups lo operate
sweep and display equipment. Welsh's boat set a new,CCOS
Record' for simultaneous water skiiers 'up' this year; six.
Going for I in 78 Bob?

THIS lS A THREE PIPE DAY-CATJ Editor In Chief Bob
Cooper (center) needles Jerry Pell (lelt) about 'losing his beer.
drinking image' while ITT's Don Buscher (r ight) looks on.
(Yes-Don does have a face, bul lor two years running i t  has
e luded us ! )

KITS GALORE-the kit  bui lding
operations going at same t ime;
Richey 'Mini.Freq' counter plus
Spectrum Analyzer'.

class had two separate
construction of 300 MHz

Laufer/CATJ 'Low Cosl
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much more than putting on fittings previously;
but I think spending several hours with Oliver
Swan got me over that mental hurdle. The man is
not  on ly  a genious,  he is  pat ient  wi th  a
beginner". Not just the hands'off crowd were
impressed with Swan. Gene Edwards, CATA
Distr ict Director from Ohio, a man who knows his
way around a soldering iron and who has been in
the CATV business some twenty f ive years noted
"l just spent the mosl fascinating 30 minutes of
my entire CATV history. . .with Oliver Swan. That
30 minutes more than paid my costs of coming
to CCOS."

BY-LAW CHANGES-inlense sludy ol CATA's By'Laws
followed six month-long study and recommendations from
By.Law Committee headed by District Seven Director Chuck
Kee (left). In middle Direclor Mickey Gahan (California) and
'Big Ralph' Haimowitz (Districl Four), right.

SMALL TERMINALS?-six melers may only be 1.5 meters
larger lhan the CGOS.76 'small terminals' bul when you gel
the-m in sets of three they sure gang up on your horizon! Left
to right, USTC's terminal, RF Systems terminal and RMI
terminal. All worked to perlection.

WALL TO WALL TEXSCAN-plus Raleigh B. Stelle, l l l  added
up to one very popular session dealing wiih equipment
ai ignment  procedures.  Session inc luded hands'on
application of lesl and alignment procedures.

CCOS-76 provided an open forum from which
indus t r y  suppor t  f o r  sma l l  t e rm ina l s  bu i l t
through the balance of the summer of '76 and
throughout the fal l  of last year. Then last
December the FCC approved the use of the less-
than-9-meter CATV earth termi nals.

In 'TVRO's One Year Later' panel moderator/'
coordinator Jerry Pell  assembled a long l ist of
part icipants who represented two different views
of where we are with the TVRO 'revolution'. The
first segment of the discussion was devoted to
the 'real world experiences, successes and
fa i lures '  o f  TVRO insta l la t ions (both 10 meter
and the smaller 4.5/6 meter jobs) to date' The
second segment included representatives from
HBO, Southern Satel l i te Systems (the common
carrier that provides WTCG'17 relay) and RCA
(the SATCOM owner).

The big 'news' was largely in one or more
rumor forms during CCOS. Rumor one-that
Southern Satel l i te was about to announce the
availabi l i ty of a new (second) independent (non'
network) signal via SATCOM. That one turned
out  to  be t rue;  SSS has announced that
beginning on or  before August  1 ,  1978 ( that 's  one
year away give or take a few weeks) the San
Francisco / Oakland independent KTVU (channel
2) wil l  be available off the bird. The KTVU bird'
relay wil l  provide systems with two indies via
satel l i te; one in the eastern and one in the
western t ime zones. SSS says that they wil l  start
service on August 1, 1978 or before i f  they are
able to sign up 500,000 cable homes for the
service prior torthat date. KTVU was, you may
recall ,  the 'most l ikely prospect'  for satel l i te
relay in our extensive CATJ coverage of earth
terminals in the February, 1977 issue (see pages
30-34 for discussion of the KTVU fortunes via the
bird). Rumor two-that there were several new
'lower priced' receivers about to come on the
market. This one also turned out to be true.
Microdyne f inal ly admitted that they had a $4,000
"range" receiver which when available late this
fa l l  w i l l  be s ing le channel ,  f ixed tuned.  The uni t

Yes Oliver Swan
back to CCOS-78!

The Change
The 'b ig  news'  a t

quest ion the on-hand
operat ing 4.5 meter
receive terminals. As

fans,  Ol iver  is  be ing inv i ted

CCOS-76 was wi thout
demonstration of two

(so-cal led smal l )  TVRO
everyone knows well,

(J
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wi l l  be avai lab le in  two s l igh i ly  d i f ferent  formats;
!1 the least expensive versi-on the channel is'dedicated' at the factory and to change the
receive channel  requi res e i ther  p lenty  6t  test
equipment  and smarts ,  or  a l ternate ly  (and
adviseably) a tr ip back to Microdyne ior ' the
hardware. In the sl ighi ly more money version (a
price differential of around $350) the unit can be
f ie ld-changed for  input  channel  by swapping out
a  c r y s t a l  a n d  m a k i n g  s o m e  m i n 6 r  

- u s e r

adjustments. Then Microwave Associates had a
s imi lar  announcement  to  make;  an , ,under  $4,000receiver"  a lso f ixed tuned,  s ing le channel ,  a lso
avai lab le in  the non- f ie ld  changeable and the
field changeabte formats. l t  too r i i i l  be a late fal l
del ivery package. Rumor three_involved thegenera l  pr ic ing s t ructure of  TVRO terminals .
Many in the industry have been forecasting that"someday, somehow, some way', the price for al l
gl ] [e major component hardware items in a
T V R O  i n s t a l l a t i o n  ( i . e . t h e  g e a r ,  l e s s  t h e
insta l la t ion) , ,would drop to  r jnOei .  $15,000, , .
gCOq de.legates vyere apparenily tooking ior
bargains in  TVRO insta l la i ions,  and numerous
we talked to said they were ready to buy one or
more terminals  , ,on 

. the spot"  i i  tne p i ice got"r ight". By Tuesday the 19,th the price apparenily
got r ight; approximately 30 operators met in i
lodgg qeet ing room..anO tat t ieO up how many
terminals  " the group"  would buy,  as a min imum,
i f  .  t h e  p r i c e  g o t  d o w n  l o w  e n o u g h .  T h i d
ad hoc group of operators heard a presentation
I ro r  a  rep resen ta t i ve  o f  t he  Chr i s t i an
Broadcast ing Network (CBN)who to ld  them that
nrs group could purchase TVRO equipment
{95I9-r, receivers, LNA's) for something calted" O E t t !  P r i c i n g " ;  o r  o r i g i n a l  e q u - i p m e n t
manufacturer  pr ic ing.  When the smoke had
cleared they had formed a steering committee to
inves.t igate the possibit i ty that th5y could effect
considerable savings by purchasing together as
.1_gfoup, possibty through tne 

-CeN 
offered'u. tsM pr ic ing schedule ' .  In  prepar ing a ta l ley of'p ledged in terest '  we counted {Z separate

te-rminals  (4.5 to  6 meter  in  s ize)  to ta l ing around
10O separate receivers (!).  The pricing, with the4.5.meter antenna, medium grade CaRi-f ef lruR
and. a .single channel receiver was definenily
u.nd.er the $15,000 number which some had set asthe i r .  "buy ing - in te res t "  po in t .  Tha t  $15 ,000number  su re  l ooked  awfu l l y  good  to  theoperators who during CCOS-76 were facing
$80,000 to $100,000 range numbers for ten meter
terminals .  Rumor four-had i t  that  the number oftransponders in service, of interest to CATV
:{slgT operators, was about to increase. RCASATCOM representative At parinelto t i ieO to setthe record straight. At the present t irne we havethe fo l lowing ' ,CATV dedicated, '  t ransponders inuse: transponder six which carries WTCG trom
Al. l l ."t";  transponder eight which Carries theUEN reed s ix teen hours per  day f rom Vi rg in ia ;
t ransponder  20 which carr ies ine HeO wesi
coast (t ime delayed f rom east coast) feed:

THE SUPPLIERS WANT TO DO WHATT The tady who makes i t
1ll_c-o.lt9_together every year at CCOS ani everyday at
CATATCATJ, Celeste Rule,.during a CATA Board meeiing
session discussing the supplier reiat ionship with CCOS.

t ransponder 22 which is ,HBO reserved,;  and
t ransponder  24  wh ich  is  the  HBO eas t  coas t
feed.

I t  appears, i f  the legal hassles can be cleared,
tha t  the  CBN feed on . t ransponder  e igh t  i s  go ing
to go.. to a twenty four hour per 

-Oay 
t6rmai

sometime in the near future. Wl-rat is of  interest
to  the  cab le  opera tors  i s  tha t  when CBN goes
twenty-four hours per day only 40"/"  of  iheirp rogramming 'day '  w i l l  be  s lan ted  towards  the i r
bas tc  re t ig ious  background.  The remain ing  60%
(or  14 . .4  hours )w i i l  besometh ing  they  ca i l  iami ty
v i e w i n g ' ,  l a r g e l y  m a d e  u p  o f  b f f _ n e t w o r k
si tuat ion comedies (Leave l t  To Beaver,  etc.) ,  one
Ioyje perlay and some sport ing events lsuch as
footbal l ) .  The hang-up at the m-oment seems to
Pe hgy.the CATV systems shai l  be ,charged, for
tne 24 hour format.  CBN is ready, wi l l i -ng and
ab le  to  pay  fo r  the  40% of  the  programming Oay
which  they  w i l l  devote  to  re l ig ion ; "bu t  there  are
forces at work which insis-t  that the cabte
opera tors  shou ld  pay  (a la  the  ten  cents  fo r  the
tur day arrangement per month for WTCG) for
the  ba lance o f  the  day .  Th is  i s  un tes ted  and new' leg .a l  g round '  fo r  the  FCC and the  var rous
ent i t ies  invo lved and wh i le  i t  i s  hoped tha t  i t
works  ou t  qu ick ly  there  is  a lways  the  poss ib i l i t y
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THE CROWD-or a part of it. sessions tended to be better attended (mor€ than 250 in more popular sessions) but most delegates

i"potieO rttev still lelr comforlable with'group size'and opportunity to ask questions of seminar session leaders'

that  i t  w i l l  not  be so quick.
Wait ing in the wings are at least two more

rel igious based service f irms; the PTL (club)
group which p lans to  prov ide only  re l ig ious
6roadcasting via satel l i te was the most talked

about group and they seem headed for some
t y p e  o t ' 1 9 7 7  s t a r t  d a t e  w i t h  s a t e l l i t e
programming.

Other interesting t id bits that came out of the
T V R O  s e s s i o n s  ( p l u s  t h e  o n ' s i t e  T V R O
demonstrations by RMl, RF Systems and United
States Tower Company) included the fact that a
Mexican based group is now uti l izing the bird
around 8 hours per day to distr ibute Spanish
language programming to aff i l iates; that NBC is
now upto around 8 hours per day for the relay of
programs from coast to coast (gett ing an early
feed of  the Tonight  Show is  fasc inat ing but
def initely not legal for a CATV system to carry!);
and,  that  CBS is  c lose to  doing the same th ing
'probably this fal l ' .  There was some concern that
al l  of the twenty four transponders on SATCOM ll
would soon be used up. The evidence suggests i t
may well be crowded by this t ime next year, but
that there are st i l l  plenty left (transponders 1
through 5 are dedicated to uses other than video,
such as high speed data).

On the practical side the sage report of
Compucon's Dan Yost pretty well  said i t  al l .

"Eighty percent of all CATV headend sites we
have completed site surveys for can be utilized
for TVRO instal lat ions, including small antenna
insta l la t ions,  a l though some are going to  be
required to create some shielding to prevent
them from receiving terrestr ial interference on
one or more of the TVRO channels".
"The FCC requires that the CATV system clear
every transponder in advance; that means that
a proposed TVRO site must be able to receive
(on paper) al l  transponders without terrestr ial
interference."

o

20

..BROWN'S MINI.MIZER ELIMINATED
POWER SURGE OUTAGES. . .''
"TV Signal Service f irst instal led the Brown
Mini-Mizer in March 1974 at al l  plant power supply
locations where l ine surges and l ightning surges
caused unexpected service outages. The Mini-Mizer
has cured out outage problems; we no longer resel
breakers and change fuses during storms. We
recommend the Mini-Mizer.  .  . "

T. C. Maslels
TV Signal Service
Mena, Arkansas

lre you still erperiencing plant or headend outages because oJ uncontrolled power
line surges or lighlning strites? For hundreds of CATU systems, this is a problem of
the past There is a full line of Brown Electronics Miniilizer (patented citcuit)
available for all plant and headend application. Call or write for complete
inlormation.

BROWN ELECTRONICS
Arl8mus n0ad BarD0urulllG, fiGnluclu 10900

(00015f6-5231
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'The proposed TVRO site must have see.
throu-gh visibi l i ty over the complete satel l i te
arc, from 70 degrees to 135.g degrees west
longi tude.  l f  the s i te  chosen wi l l  no- t  a l low the
operator  to  swing h is  antenna through that
complete arc and have not_shie lded 

-v is ib le

access to  the spot  in  the sky where the sate l -
l i tes are parked, the FCC wii l  not approve the
s i te  chosen.  you cannot  look through a tower,
bui ld ing,  e tc .  a t  any point  a long th is"arc. ' ,

TerraCom's Bob Boul l io  noted:"TVRO's should take the conservative ap.proach. The satellite life is expected to be from
s.eve-n to ten years. During that period of t ime
the fue l  on board to  mainta in the posi t ion of
the sate l l i te  package runs down.  When the
bi rd can no longer  achieve and mainta in i tsproper ' f  ixed '  pos i t ion i t  w i l l  no iongLr ,  be use_
fu l  to  ter rest r ia l  locat ions.  And d-ur ing thatper iod of  t ime we can expect  the equi [ment
on board_to degrade somewhat, resuli ing in
lower EIRP (i.e. signal) levels over the ful l  , ioot-
print 'of the transponder. The CATV system op-
erator needs to have some margin of safeiy
bui l t  in to  h is  receiver  system tor  io t  on ly  shor i
term signal level changes (due to faraday rota_
t ion,  ra in  at tenuat ion,  e tc . )  but  a lso to  com-
pensate for  sate l l i te  ef  f  ic iency changes. ' ,
Worldwide there are presenily 22 co--mmunica_

t i on  sa te l l i t es  i n  o rb i t  ( no t  i nc lud ing  non_
commerc ia l  or  mi l i tary  uni ts) ;  twenty more in  the
d e v e l o p m e n t a l  s t a g e  ( i . e .  a c t u a l l y  u  n d e r
construct ion)and 10-more in  the p lannihg s tage.
The present state-of-the-art dictates that each
transponder  on each b i rd  has a s l igh i ly  d i f ferent" footpr in t "  or  "E lRp" level .  For-  ex 'ample,  in
centra l  F lor ida the level  o f  s ignal  f rom CBN,s
t ransponder  B is  around 2 dB h igher  than the
l e v e l  o f  s i g n a l  f r o m  W T C G ' ;  c h a n n e l  6
t ransponder .  This  2 dB makes one heck of  a
d i f ference when a system is  coping wi th  the
di f ference between say a 4.5 and i  6  meter
antenna (a lso about  2 dB d i f  ference) .

Other  wor thwhi le  t idb i ts  g leaned f rom the wel l
a t tended TVRO session:

ONE MORE tC AND I  FL tp t -Const ruc t ion  o f  300 MHz ,Min i .
Freq' .cou.nler 

, f l ipped' the bui lders but a bum tantalum
capacitor ' f  lopped'.

1) You have about a 50_50 chance of losing
your LNA to bad weather or power surges
dur ing the f i rs t  year .  The to ta l  , ,dev ice i  is
not shot fol lowing such an outage, but there
is  a severa l  hundred dol lar  b i l i invo lved ingett ing i t  back operating again.

2) H.aving back up Lrun capibit i ty is a good
idea.  .  .but  put t ing the spare up on the-Oish
is perhaps not so good an idda. l f  the out_
age is  caused by l ightn ing,  the s t r ike wi l lprobably get both units. t i  takes 15 to 20
minutes work t ime to rep lace the LNA, and
it seems smart-to store i t  , ,dry, '  rather
than put t ing i t  on the d ish where i t  can oet
zapped.

3) Many systems are stocking a second high_
er noise temperature ,,sparer' LNA, for staiO-
by purposes.  For  example,  i f  your  regular
LNA is a 120 degrees kelvi 'n unit,  hauing a
150 or  180 degree uni t  on hand as a spare
t ies up less money than a dupl icate uni t ,
and i t  prov ides usual ly  adequate serv ice for
the  i n te r im  pe r iod  wh i l e  you r  ma in  un i t  i s
of f  get t ing repai red.

tVhen you have long cable span distances
between the TVRO antenna and the headend
shack (due to  specia l  s i te  considerat ions
for  the TVRO),  the best  choice is  to  down
convert to the 70 MHz lF at the dish, then
carry the lF signal through coax to the bATV
headend where the demodulator  por t ion
of the receiver is located. you can't afford
to run (for example) 1,000 feet of 7/Bths inch
l ine for  the d i rect  3 .7-4.2 GHz feed,  and i fyou demodulate to  v ideo (4.5 MHz) and
audio (0-15 kHz)  and t ry  to  t iunk thesb tow
frequency s ignals  in to the headend you
of ten f  ind local  AM radio s tat ions and o iher
low f requency program sources get  in to
the demodulated feed being t run l ied in to
the  bu i l d ing .

5) The f irst CATV system in the country to
employ two separate TVRO insta l la t ions is
Owensboro ,  Ken tucky .  Because  o f  t he
special requirements of the Owensboro sys-

SERIOUS MICROWAVE STUFF-on stage, John Schubte
(left).and Bil l .Ei l is (r ight) from Telesis in Evansvi l te, f  nAianaprovided. hard to l ind top level microwave system plannin!
and application advice in popular f  our hour seision.
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YOU GOTTA WATCH FOR INDIANS!!! Ralph Haimowitz of
Sebastian, Florida educates NCTA Prexy Bob Schmidt on
how to survive in the west. Tenderfoot Schmidt lost his hat
shortly thereafter.

THE FAMOUS'HAT'-of CATA Director Pete Alhanas (Lake
Geneva, Wisconsin) watches the CCOS.77 Talenl Show along
with Scientif ic Communications LNA man Tom Humphries;
Athanas is the only'Greek-lndlan'in the world.

TALENT/TALENT|TALENT-they called themselves lhe
CATA-tastrophies and for a 'pick up'group including CATA's
Janel Slone (front left) and lamily, plus olher easily-
recognized 'personalities' such as Jim Emerson (back, left)
and Raleigh B. Stelle, lll (center with lhe hat). . .they sounded
pretty darned good!

tem, signals from two different satel l i tes
are being employed. The Kentucky system
recently completed installation of its second
terminal.
It was obvious that serious research needs
to be done on the manner in which TVRO
instal lat ions are grounded. The concensus
seemed to be that "sheath currents" (see
CATJ for February 1975) are the major cul'
pri ts and gett ing the TVRO antenna, the
receiver and the LNA at the same DC poten'
t ial was the best goal for an instal ler wish-
ing to avoid losing LNA's at a periodic cl ip.
Snow pil ing up on the feed of the TVRO
antenna does not seem to be a bad problem
(possibly because the surface area for the
bui ld-up is  very smal l ,  and the bui ld-up is
minimal i f  there is any wind); however when
the lower l ip of the dish does get wet
snow build-up the dish changes its focus-
ing characterist ics. This has been noted to
cause outage of satellite signals until some-
body went out and "swept" or "shoveled"
the wet snow from the dish. Can you heat
the dish? Yes. . .but i t  costs lots of bucks,
requires gobs of electr icity and is general ly
not recommended. Can you heat just part of
the dish, say the lower l ip? No. That wil l
cause stresses on the dish surface, deform
the dish and then you have got problems in
River  Ci ty !
What ever happened to the AFC horn an.
tennas? They are st i l l  around, and are being
sold. The horn antenna has excellent side
lobe control, and a very low noise temp-
erature. They are primari ly being uti l ized,
in the 14 foot size. in areas where dishes
(which cost less) cannot make the required
FCC frequency coordination. Dan Yost esti-
mates that between 1 and 5o/" of the applica-
t ions now being s tudied wi l l  end up us ing
horn antennas simply because the extra
cost of the horn wil l  ult imately be a lower
expense than selecting a far-away (from
the headend)TVRO site.
How close has a TVRO terminal been
placeq to an existing terrestrial microwave
station in the same 3.7-4.2 band? About 9
tenths of a mile. 'rBut" as Yost notes "i t
really depends on the direction.of-fire of the
terrestrial station, and whether the TVRO
has to look over, through or along side the
terrestrial station".
Some sectionqof the country have experi-
enced some diff icult ies with local environ-
mental protection groups protesting the
instal lat ion of a TVRO antenna in certain
areas. Kevin Gossman of TelePrompTer
suggested that the best solution to. this
problem is to 1) get a good attorney based
in the area involved, 2l work with the an-
tenna manufacturer to select some form of
antenna instal lat ion that is most pleasing
to the aesthetic values of the area (short of

6)

7)

8)

e)

o
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bury ing the antenna undergroundl ) ,  3)  be
ready to 'paint '  the antenna and support
s t ructure some color  which is  ,p leas ihg,  i f
not satisfactory to the local obiectors. An-
other  problem Gossman repor ted is  smal l
rural airports which have a twenty foot
l leig[t_protection zone around them, In
two TPT locat ions the d ishes were a l l  o f
1.5 feet over the twenty foot maximum
height  a l lowed;  the so lut ion was to  , ,exca_
y.ate'. ' .  the ground sl ighi ly to bring the top
the d ish insta l la t ion down under  the 20 foot
maximum al lowed.

_ AJI_ in al l  the past year, f  rom the premature
CCOS-76 demonstrat ions of  4 .5 meter  feas ib i l i ty
to our present day operational status with the
smal ler  s ized terminals ,  has been one of  the
most  exc i t ing years in  the industry .  The cool ,
bus iness l ike and real is t ic  presentat ions by
those who have become proficient in earth
terminal  insta l la t ions and operat ions and the
programmers who are now f  i l l ing more and more
transponders with CATV type program material
ind icates that  when again we address the
subject at CCOS-78 the TVRO topic wil l  have
moved fu l l  c i rc le .  In  1976 i t  was speculat ion.  In
1977 it  is current technology. By CCOS-7g it  wil l
probably be old hat and the fast moving CATV
industry  wi l l  be look ing for  new woi lds to
conquer .
Not  Al lWork

CATV operators,  engineers and technic ians
traveled to CCOS-77 from 42 states, Canada and
Mexico.  From Maine,  and Hawai i  and points
between they came to not  on ly  learn and soak up
the leading edge of  new technology,  they a lso
came to enjoy themselves wi th  the i r  fami l ies.  A
CCOS sponsored Monday morning brunch saw
96 wives enro l led in  th is  , ,Ladies '  Seminar ' , .
Other  women's  events saw upwards of  50
women gather ing for  th is  t r ip  or  that  event .  But
the b ig event ,  for  a l l  who had t raveled to
Ok lahoma ( i nc lud ing  the  w ives  and  ch i l d ren )was
t h e  n o w  a n n u a l  C C O S  B a r - B - e u e .  T h i s
is  t rad i t ional ly  he ld on Tuesday evening of  the
gather ing,  preceded by a cockta i l -ha l f -hour  on
the lawn adjacent  to  the lodge.  Only  th is  year
was to  be d i f ferent .  Who recal ls  how i t  got
s ta r ted .  . . i t  s imp ly  d id .  A  " ta len t ' ,  show was  to
fol low the Bar-B-Que. Fortunately, perhaps, the'CCOS-77 Survey '  d id  not  ask the quest ion ,what
d id  you  th ink  o f  t he  ta len t  show? ' !

The init ial concept was that somewhere out
there in  CATV land there was , ta lent ' .  people
(operators, wives, chi ldren) who were capable of
enter ta in ing.  Or  being enter ta in ing.  Now the
attendance this year was larger than last year;
people who wouldn ' t  have been caught  at  a
CATA gather ing appeared in  substant ia l  quant i ty
th is  year .  Among those grac ing us wi th  the i r
presence was NCTA Pres ident  Bob Schmidt  who
appeared out f  i t ted for  the c l imate and locale.  He
wore an easterner's version of a "cowboy,'  hat.
Which natura l ly  set  h im of f  f rom the rest  o f  the

' cowboys '  in  the  c rowd.
To kick off  the ' talent show' CATA Director

Ra lph  Ha imowi tz  and CATA's  Ce les t  Ru le  had'arranged' for an Indian ,at tack,;  assisted bv
some nat ive  Ok lahomans.  Jus t  ahead o f  the'a t tack '  Ha imowi tz  spot ted  Schmid t  in  the  c rowd
(he was the  on ly  one wear ing  a ,cowboy ha t , )and
brought  h im to  the  s tage area .  There  Ha imowi tz
in t roduced Schmid t  and then ,warned '  h im o f  the' impor tance o f  keep ing  a  wary  eye  pee led  fo r
Ind ians '  in  Ok lahoma.  That  was supposed to  be
the  ' cue '  fo r  the  Ind ian  ,band '  to  swoop down on
the  group f rom an ad jacent  h i l l top  and ,mannao '
Schmid t .  On ly  someplace be tween the  p lann ing
and the  event  the  ' lnd ians '  fo rgo t  the i r  horses ,
and ra ther  than a  band o f  a  ha l f  dozen huskv
braves  the  cue brought  a  fami ly  o f  na t ive
O k l a h o m a  I n d i a n s  i n c l u d i n g  s e v e r a l  c h i l d r e n  a n d
w o m e n  f o l k .  S c h m i d t  ( w h o  h a d  n o  f o r e
knowledge o f  the  'p lan ' )  was  a  good spor t  and
w h e n  t h e  I n d i a n  g r o u p  f i n a l l y  m a d e  i t  d o w n  t h e
h i l l t h r o u g h  t h e  c r o w d  t o  S c h m i d t  h e  d i d n ' t  r e s i s t
the  good na tured  a t tack  on  h is  oerson.

The talent show then took off  with many
f a m i l i a r - t o - C A T V  f a c e s ,  v o i c e s  a n d  s o u n d s .
Whether  CCOS ho lds  a  ta len t  show aqa in  in  1g7g
is conjecture at this point.  l t  was a gobd effort  by
those who worked hard  and long on  the  event  bu t
chances  are  i t  won ' t  fo l low the  Bar -B-eue in
1978;  tha t  s imp ly  makes the  even ing  too  long fo r
most  peop le .
From Max iTo Min i

To  fo l low up th is  year 's  ( in te f l  na t iona l  CCOS a
tw in  ser ies  o f  "min i "  CCOS meet ings  are  be ing
schedu led .  A  fu l l  announcement  o t lne  , ,Ser ies- -
One"  meet ings  w i l l  be  found on  the  inser t  card
between pages 8 and 9 of this issue of CATJ."Ser ies-One"  meet ings  w i l l  dea l  w i th  (1 )  TVRO
p l a n n i n g  a n d  i n s t a l l a t i o n ,  ( 2 )  G u n n / M i c r o - p l e x e r
mic rowave sys tems.  An announcement  6 t  tne"Ser ies-Two"  meet ings ,  cover ing  aspec ts  o f
C A T V  o f f - a i r  h e a d e n d  d e s i g n  a n d  s y s t e m
m a i n t e n a n c e / a l i g n m e n t  w i l l  a p p e a r  i h  t h e
S e p t e m b e r  C A T J .  A d d i t i o n a l l y ,  a i l  s y s t e m s
w i t h i n  d r i v i n g  d i s t a n c e  o f  t h e  v a r i o u s  , , m i n i "
CCOS meet ings  th is  fa l l  w i l l  rece ive  an  inv i ta t ion
through the  mai ls  to  a t tend the  meet ing(s )  in
the i r  a rea .

The Next  "Max i "

CCOS-78 w i l l  be  he ld  in  the  midd te  o f  Ju ty  nex t
year;  the CATA Board reviewed al l  of  the
ar rangements  requ i red  to  se lec t  a  s i te  and o lan
the  1978 meet ing  and de termined tha t  fo r  a t  leas t
1978 the  ru ra l  t ype  o f  " remote"  se t t ing  wou ld  be
aga in  fo l lowed.  CCOS-79 w i l l  a t temot  to  se lec t  a
la rger  fac i l i t y  however ,  where  more  o f  the
industry can be accommodated at a central
fac i l i t y .  l t  was  a  g rea t  exper ience.  .  .w i th  more  o f
the same promised in 1978!
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DOLANON
CALIBRATION. O O

HOW AND WHY ERB]OBS CBEEP INTO
SIGNAL LEVEL NIETER CALTBB^ATION

SYSTEIUIS

Our world revolves around
signal  level  numbers.  Our  of f '
a i r  leve ls ,  our  headend levels ,
our  p lant  levels  and f ina l lY our
customer service levels present
a bewildering sequence of dBmV
this and dBmV that in a never
ending ser ies of  minuses and
pluses. As CATJ has PreviouslY
visited (see CATJ for JanuarY
1975, page 22; June 1975, Page
29; November 1976, Page 41),
our measurements are onlY as
good as the equiPment we utilize
and the equiPment  we ut i l ize
is only as good as the sources
of error. Sooner or later we
come back to cal ibration and to
cal i  bration standards.

Diagram one shows the cali-
bration "chain"; and it  starts
as a l l  good th ings do wi th  the
federal government tel l ing us
how to make measurements.
ln this case we have the National
Bureau of Standards (N.B.S.)
developing not  on ly  ca l ibrat ion
techniques but  a lso ca l ibrat ion
"standards"; which are national
references to  which a l l  o ther
cal ibrat ion can be " t raced."

The second step in  our  chain
is  the test  equipment  manu'
facturers; and their own in-house
calibration reference standards
which hopefu l ly  are ut i l ized to
test  and a l ign a l l  test  equiP-
ment at the time of manufacture,
and which a lso (hoPefu l lY)  is
referenced against  ( through
the chain)the N.B.S. "standard".

This level of manufacturer creat-
es not our CATV test equipment
but the power meters and other
test standards and instruments
against which we as CATV test
equipment  manufacturers re '
ference our  own CATV test
equipment .

The third level in the chain
is  the CATV test  equipment
manufacturer ,  He ut i l izes one
or more power meter or reference
sources for  h is  own Product ion
of CATV test equipment. The

by
Larry Dolan
Mid State Communications, Inc.
Beech Grove, lndiana

THE CATIBRATION SEQUENCE

las t  and f ina l  s tep in  the chain
is the end user; the CATV sY'
stem operator.

The N.B.S. Reference
When you start down this

chain of  measurement  refer-
ences you begin with the agency
of the United States govern-
ment  which establ ishes U.S.
standards for our own industrY
as wel l  as cross-referencing
and correlating those standards
a g a i n s t  s i m i l a r  g o v e r n m e n t
standards wi th  the other  h igh '
technology nations of the world.
This establishes our references
for such diverse measurements
as the inch,  pound,  ohm, vo l t ,
second and so on. Voltage is
our interest here and it  is meas'
ured or cal ibrated bY translat '
ing power to energy. Zero dBmV
is one mi l l ivo l t  (1 /1000th of
a volt) across a 75 ohm resistive
load.  Thus by def  in i t ion we can
translate this into Power (we
already know the voltage and
the resistance so by aPPlYing
ohm's law we can ca lcu late
power) and it  turns out to be
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13.333 (333 etc.) nanowatts.
However  we  a re  d i scuss ing
only power or energy at this
point  so our  0 dBmV/1 mi l l ivo l t
(1  mV)of  s ignal  must  be a pure
CW (non.modulated)  carr ier .
Modulat ion at  th is  po int  on ly
gets into the way since it  "dis-
torts" the true power present
by whatever value of modulation
is also present.

Thus the power meter (the
device that tel ls us we have
13.333 nanowatts of CW carrier
present when we supply a 1 mV
signal across a 75 ohm resistive
load) is our second step in our
calibration chain. Power meters
are seldom found in CATV sy-
stems, principally because they
have l i t t le uti l i ty with a modulat-
ed (i .e. power distorted)TV car-
r ier. Power meters are found,
as a secondary reference or
standard, in CATV test equip-
ment  manufacturer  p lants  and
a typical unit is shown here. To
understand the possible errors
that do creep into CATV sy-
styem calibration procedures
we should d iscuss the power
meters however.

The key thing to remember
with the power meter is that i t
is not frequency sensit ive. The
power meter wil l  translate volt-
age to indicted power regard-
less of the frequency of the
s ignal (s)  suppl ied to  i t .  The
power meter  measures pure
power  by  coup l i ng  the  i npu t
voltage to a device known as a
bolometer. This device has the
abi l i ty  to  turn an RF carr ier  in to"heat" through a resist ive load.
As the RF energy heats the
sensing e lement  the bolometer"bridge" (a normally balanced
resist ive network) becomes un-
balanced. As the resistive bridge
becomes unbalanced due to the
heating by the RF carrier sup-
p l ied to  the uni t  the bolometer
t rans lates the change in  the
value of the resist ive bridge to
the total power supplied to the
uni t .  By reading the change in
resist ive value of the bolometer
bridge you in turn are reading
the net effect of the RF carrier
( i .e. heat) introduced into the
device. One f inal point to re-
memberabout RF carriers "heat-

HEWLETT PACKARD 430 C power meter is available on test equipment"surplus" market, typically under $200.

ing" a bolometer resistive load. . .
the amount of heat created is a
function of the average power
present. A CW signal has the
same average and peak power
but  a  modulated s ignat  has d i f -
ferent values of both.

Now let 's suppose we apply
0 dBmV (or  1 mi l l ivot t )  to  our
br idge.  This  is  not  very much
power and it  requires a pretty
decent bridge to react accurate-
ly  to  the amount  of  s ignal  vo l t -
age (i .e. power) applied. How-
ever if you create for your own
use a calibration standard which
funct ions at  say the *50 dBmV
level, there are several do-it-
yourself alternatives avai lable.
One is the calibrated detector.

A detector turns RF signal
into a DC voltage. Detectors
are diodes or they can be more
complicated arrays of bi-polars
or  FET's  or  just  about  anyth ing
else wi th  a " junct ion"  for  de-
tection. There are on the market
and available a number of de-
tectors which can be suppl ied
to you with a cal ibration curve
for  the *50 dBmV region.  This
gives you a way to construct
your own calibration reference
system. See diagram 2.

The signalsource in diagram
2 is a standard signal generator,
or a sweep generator in the CW
mode (capable of *50 dBmV
output). The attenuator is any
good qual i ty  commerc ia l  a t -
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CATIBRATED DETECTOR "STANDARD''

tenuator with at least 50 dB of
range preferably in 1 dB steps.
The cal ibrated detector  wi l l
typ ica l ly  prov ide 0.25 vo l ts  of
DC for  *50 dBmV inout .  To
convert your signal generator
to a cal ibration standard adjust
i ts output to attain the 0.25 VDC
level  on your  scope or  DVM
(digital volt meter). Having set
the signal generator (or sweep
in CW mode) for the precise
0.25 VDC output ,  any reduct ion
in level through the step at-
tenuator wil l  track as closely
as  the  a t tenua to r  can  t rack ,
as long as the output  f rom the
s ignal  generator /sweep (CW)
source stays constant (i.e. does
not drif t).  Switch in 30 dB of at-
t enua t i on  and  the  re fe rence
ca l i b ra t i on  s igna l  shou ld  be
50 minus 30 or  20 dBmV. The
detectors (cal ibrated) are avail-
able in the $35 to $75 region
and for + / -0.5 dB accuracy
and th is  is  a  pret ty  qu ick way to
go.

DIAGRAM TWO

Another approach is to browse
around the used power meter
market. The Hewlett Packard
430C shown here was originally
buil t  by the (tens of) thousands
and i t  se l ls  on the used equip-
ment market for between $150
and $200. They have an inherent
l imi ta t ion however .  .  . they dr i f t
( i .e. not total ly stable) and they
are v i r tua l ly  a l l  in  the 50 ohm
impedance fami ly .  To be sure
of what you are doing with such
a uni t  you a lso need to buy
(about $50) or construct (with
great  care)a 50 to  75 ohm, h igh
qual i ty  matching pad.

lf you really get the "standards
bug" you might look for a Boon-
ton model  42 B.  This  uni t  has
very low drif t ,  is readily avail-
able for the 75 ohm world and
wi l l  measure levels  down to
the -10 dBmV range.  The pr ice
however is around $1000.

Meter Calibrators
As you move down the "cal i-

brat ion chain"  you f ind more

and more equipment  avai lab le
to you. For CATV purposes,
ca l ibrat ion equipment  fa l ls  in to
a pair of broad categories. There
a re  tuneab le  s igna l  sou rces
and broadband (noise) sources.
Shown here are three of the
most popular and widely uti l ized
(in CATV) calibration sources;
the Sadelco (broadband noise)
sou rce .  t he  McGraw-Ed ison
signal  generator  and the Mid
State signal generator. To ev-
aluate the accuracy of your own
meters as well as the calibrators
we wi l l  d iscuss the ca l ibrators
f i rs t  and study the d i f ferences
b e t w e e n  t h e  s i n g l e - s i g n a l
sources and the (broadband)
noise source(s).

Diagram 3 i l lustrates in sim-
pli f ied fashion the typical single-
signal type meter cal ibrator. A
s ignal  is  generated (by an osc i l -
lator)and this is fed to a "power
mon i to r "  wh ich  samp les  the
amount of power present. The
sampled power is fed back to
the  genera to r /osc i l l a to r  i n  a
leveling circuit.  This keeps the
output for the system constant
regard less of  component  ag ing
or  the f requency of  the s ignal
generator. The output level stays
constant  up through the output
of  the power moni tor  s tage;
thereaf ter  a  h igh qual i ty  s tep
at tenuator  lowers the actual
output signal level of the system
to the desired level. As you might
note th is  is  very s imi lar  to  the
approach taken in diagram 2;
major difference being that we
have added an automatic level
con t ro l c i r cu i t .

There is however a hidden
error here (as there also is with
the system shown in  d iagram
2); and that is related to the
pur i ty  o f  the s ignal  generator
source. See diagram 4. Let 's
assume our  s ignal  source or
generator  is  tuned to 100 MHz
and we have a +50 dBmV out-

EOONTON 42 B is current version power meter with 75 ohm input impedance
and price lag in $1000 range.
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METER CALIBRATOR

DIAGRAM THREE

ATTENUATOR

put level registered. Now most
broad frequency range signal
generator  osc i l la tors  wi l l  have
harmonics of  the desi red f re-
quency present ,  and in  case of
our  d iagram 4 we have a +40
dBmV second harmonic  s ignal
appearing at 2 t imes the desired
100 MHz s ignal  f requency;  or
200 MHz.  When the ca l ibrator
is cal ibrated with a power meter
the power meter  sees not  on ly
the s ignal  vo l tage present  at
100  MHz  bu t  a l so  the  . s igna l
voltage present at any harmonics
of  100 MHz,  such as 200 MHz.
I t  sums a l l  carr iers  present  and
tel ls you the tolal power of al l
monitored. Remember the power
meter  is  f requency insensi t ive.

However your FSM/SLM is
f requency se lect ive;  i t  w i l l  see
or  moni tor  on ly  the desi red 100
MHz s ignal .  l f  the power meter
has been utilized as a reference
to create a +50 dBmV reference
then your reference signal at
100  MHz  w i l l  ac tua l l y  be  l ower
than the +50 dBmV level  you
wanted and expected, by what-
ever amount of "error" is intro-
duced by the presence of har-
monics of  the s ignal  generator .
The presence of harmonics plus
spur ious s ignals  coming out  o f
your  ca l ibrator  can create ca l i -
brator "reference" errors of in
excess of 1 dB; the exact amount
of  er ror  wi l l  depend upon how
many non-desi red s ignals  are
emi t t i ng  f rom the  ca l i b ra t i on
reference osc i l la tor  and the i r
voltage/power level(s). There is
an answer of  course;  bet ter
qual i ty  s ignal  sources and the
use of band switching. Careful ly
designed s ignal  generators can
control (although not el iminate)
spur ious and harmonic  output
s ignals ,  whi le  band swi tch ing
affords you the abil i ty as a sy-
stem designer  to  "dump" cer-
tain frequency ranges in band-
pass or high pass or low pass
f i l t e r  ne tworks  i nco rpo ra ted
into the band switching system.
In the inst ruments shown here
if you spend money in the $500
to $700 cal ibrator  range you
can expect  to  f ind harmonic
signals attenuated by at least
25 dB and the overal l  accuracy
of the system is at least in the
+ I  -  1 .25 dB region.
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Another approach, that taken
by Sadelco in their model 260-8
Spectrum Calibrator, is shown
in s impl i f ied form in  d iagram 5.
Because a l l  ca l ibrat ion is  re-
ferenced to power i t  is not pos-
s ib le  to  use broadband noise
to cal ibrate a meter unless you
know the meter bandwidth very
prec ise ly .  In  other  words,  you
have to be able to determine
how much noise fa l ls  ins ide of
the lF bandwidth of  the FSM/
SLM in order to translate that
"no i se  power "  i n to  abso lu te
power reference of single fre-
quency CW source. The Sadelco
260-B very ingeniously  ut i l izes
a CW source ( in  the 73 MHz
region)  as an in ternal  "pr imarY

reference" and then al lows you
to calibrate the broadband noise
aga ins t  t ha t  ca l i b ra ted  CW
source. The 260-8 has the same
at tenuator  accuracy l imi ta t ion
as  the  s ing le  ( t uneab le )  f  r e -
quency ca l ibrated source Plus
i t  must  re ly  on the broadband
ampl i f ier  in ternal  to  the uni t  to
rema in  essen t i a l l y  f  l a t  w i th
constant  ga in (as i t  ampl i f ies
the wide spectrum of  broad-
band noise). Being in the CATV
business can cause you to  mis-
t rust  un i ts  that  depend uPon
a broadband amplifier not chang-
ing i ts  character is t ics ;  but  th is
uni t  does i t  surpr is ing ly  wel l .
Th is  is  an admiss ion g iven be-
grudgingly  by a comPet i tor  o f
Sadelco!

There is a hidden potential
error in this system however.
Noise is defined as random
dignals unaformly distr ibuted
th roughou t  a  band  o f  f re -
quencies.  The problem comes
when the noise is  not  100%
uni formly d is t r ibuted;  and the
system re l ies on averaging
several frequencies (adjacent)
to achieve an average "f lat
band"  of  (no ise)  energy.  In  the
real world the better the signal
level meter (SLM/FSM), the nar-
rower the lF bandwidth of the
uni t .  Th is  is  where you get  your
resolut ion or  the abi l i ty  to  tune
between nearby-adjacent carriers
and separate them ind iv idual ly
for  meter  d isp lay.  This  a lso
means that as you sharpen the
lF bandwidth you capture less
noise wi lh in  the bandwidth.

0 MHz DIAGRAM SIX

And then many of the newer
meters utilize a broadband front
end in  the SLM/FSM; and the
noise source is  comparable
to hav ing an in f  in i te  number of
descrete carr iers  going in to
your meter. You may have ex-
per ienced th is  type of  problem
with the spectrum analyzer, for
example; too many carriers into
the machine causes it  to give
false readings. lt has been found
that errors of 0.5 dB are not un-
common when  u t i l i z i ng  the
broadband noise source as a
calibration reference standard
vis-a-vis a pure CW calibration
source. This may not be a critical
d i f ference,  but  i t  is  cer ta in ly
wor th consider ing.
Signal Level Meter Errors

There are l i tera l ly  hundreds
of errors which can and do creep
into the real  wor ld  of  s ignal
level meters in everyday use.
They range f rom the meter
doesn't read anything at al l  (a
bad input f i t t ing perhaps) to
faulty attenuators to the more
mysterious errors created by
peak detector circuits. Generally
speaking SLM's do not read TV
signals accurately. And that
comes from a manufacturer of
a  l i ne  o f  SLM 's !

REAL.WORID TV MODULATION

DIODE

REFERENCE WHITE LEVEL

DIAGRAM SEVEN

The reason we have errors is
largely due to the fact that the
s ignal  we are measur ing is  not
consistent in amplitude. EverY
video-modulated display on the
CRT has a new level of power
present  at  our  SLM/FSM. This
runs the gamut to a white screen
which has a modulation "dePth"

of 87'h to the peak horizontal
sync  pu l ses .  A  modu la t i on

300 MHz

depth of 87'/" is an amplitude
variation of nearly 20 dB. A
graphic  d isp lay of  a  s ing le f ie ld
of  TV v ideo is  shown in  s imp-
l i f  ied form in diagram 7.

DETECTOR 
"PEAK DETECTOR"

CHARGING

CAPACITOR

DIAGRAM EIGHT

SLM/FSM inst rument  manu-
facturers attempt to correct
for  th is  wide var ia t ion by bui ld-
ing peak detector circuits into
the inst ruments.  The very bas ic
and h igh ly  s impl i f ied peak de-
tector is shown here in diagram
8.  l t  is  a  detector  d iode and a
caoaci tor .  The d iode rect i f ies
the RF envelope and the DC
output  f rom the d iode charges
the "capacitor" at the level of
the hor izonta l  sync pulse.  The
charg ing  capac i to r  "ho lds "
this "power" level unti l  the next
f ie ld  wi th  the next  set  o f  hor i -
zontal sync pulses comes along
to re-charge the capacitor.

TV MODUTATION "AVERAGED''
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DIAGRAM NINE

This sounds simple enough
but  there is  a  des ign problem
with such "peak"  detector  c i r -
cu i ts ;  keeping the impedance
of  the c i rcu i t  suf f ic ient ly  h igh
that  the c i rcu i t  o f  the meter
does not "bleed off" the capa-
citor charge before the next
sync pulse comes a long to  re-
charge it .  In most meters you
end up with an "average peak"
reading as shown in diagram 9.
The big val ley between hori-
zontal sync pulses is smoothed
out  a l though i t  is  go ing to  aver-
age s l ight ly  be low the peak
sync pulse level and it  wil l  taper
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of f  ever  so s l ight ly  whi le  wai t -
ing for  the next  sync pulse to
fly by. This "detector charging
c i rcu i t "  is  a  very impor tant
source for error. Most CATV
meters have a 20 dB display
range or  "meter  swing" ;  for
each range or set of attenuator
condi t ions.  This  is  the equiva l -
ency of  a  10 to  1 vo l tage range
on the peak detector  c i rcu i t .
Therefore i f  the meter  des igner
created a detector that has 1
volt of DC (detected Rfl at the
fu l l  sca le point  ( far  r ight  on
your  meter) ,  the meter  has only
1/1Oth or  100 mi l l ivo l ts  present
on the detector at the minimum-
scale (far left on your meter)
point .  The charg ing capaci tor
is  vo l tage-present  conscious.
I t  charges just  f ine wi th  say'1 volt of detected RF (or DC)
on it ;  i t  may not charge worth
a whi t  wi th  1/10th vo l t  or  100
mi l l ivo l ts  across i t .  Th is  then
is  the source for  your  "peak
detector error" and this error
translates to the way you rely
on your meter for accurate read-
ings in  say e i ther  the fu l l  sca le
(far r ight) region or the minimum-
scale (far left) region of your
d isp lay.
Gett ing Calibrated

Every system needs some
form of cal ibration reference or
standard. l f  you don't have a
b i g  t e s t  e q u i p m e n t  b u d g e t ,
fol low the basic format of dia-
gram 2 and create your own
standard. One suggestion here
however ;  you should insta l l  a
simple high pass/low pass f i l ter
between the s ignal  source and
the detector (such as a Chan-
nel  Master  7007 h igh- low spl i t -
ter unit for under $7.00) to insure
that your 100 MHz signal source
reference signal is pure enough
at  the input  to  the detector  to
keep any harmonic energy from
mis-cal ibrat ing the ca l ibrated
detector. l f  you have any test
equipment  budget  at  a l l ,  a  sy-
s tem cal ibrat ion device should
come immed ia te l y  a f te r  t he
purchase of  the basic  s ignal
level meters themselves.

What does al l  of this mean
in the real world? Let's say you
set  channel  4  at  +40 dBmV

THREE POPULAR CALIBRATORS-left is Sadelco 260.8, r ight top is McGraw.
Edison 950 and r ight boltom is Mid State MC.50.

output at the headend. On many
meters that  is  fu l l  sca le to  the
r ight  for  a  par t icu lar  range of
at tenuator  va lue.  Now you f l ip
up to  the channel  4  aura l  carr ier
point  on the tuner  and wi thout
re-adjusting the meter scale
you crank down on the aura l
carr ier  ad justment  on the head-
end processor so that you have
+40  dBmV minus  17  dB ;  o r
+23 dBmV. By s tay ing on the
same scale, but by moving from
far r ight on the scale range to
far left you have al lowed the
meter peak detector eff iciency
to get in the way of an accurate
measurement .  On top of  th is
the aura l  carr ier  is  FM, not  AM
modulated so the peak detector
average versus peak power
error is not present on the aural
carrier. In some circumstances
one might  cancel  the other  and
you  wou ld  be  home f ree . . . i n
other circumstances you might
have e i ther  19 or  even 21 dB of
carrier difference between the
visual and aural carriers: not
the 17 dB you thought you had.
l f  the te lephone r ings in  the
off ice and people are complain-
ing of  a  (sync)  buzz in the audio
then you know for  sure the 17
dB difference is really more than
17 dB af tera l l !

GORRECTION
Some peop le  th ink  tha t  KSN
Character Generators are no
longer to be had. Not sol
You can get the character gen-
erators developed by KSN from
tne people who make and sel l
them now- Beston Electronics
Inc .  A lso  known as  BEl .
Same h igh  qua l i t y ,  same grea t
produc ts -  new source .  BEl .  For
11f.o-1qqtion, cail Rod Herring at
(913) 764-1900. or write:

trtrE
gO3 S. Kansas Ave., Olathe, KS 6@61

il'S
b .lJrryconn

Associates,
Inc.

IVIANUFACTUR ERS'
REPRESENTATIVES
T O  T H E  C A E L E  I N D U S T B Y
P.O. Box 444
Chambersburg , Pa. 172O1

Ca l l  ( 717 )  263 .825g  o r
(7171 264.s884
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PRO G RAIIIMABLE CALCULATOR
SPEEDS CATV FEEDER SYSTEIII
DESIGNS

Bil l  Marshall
Waynoka Community TV
Waynoka, Oklahoma
73680

AUTHOR BILL MARSHALL computes complele CATV feeder line layouts
minutes, not hours, using SR-56 programmable calculator.

Begistet 2-Speak To NIel

A Happy Marriage
One of the most excit ing ad-
vances  i n  e lec t ron i cs  (as ide
from CATV. . .of course!) is the
recent maturing of the program-
mable pocket calculator. A fully
programmable pocket calculator
with addressable memories and
many other features is now rath-
er universally available for less
than $100;with a few more bucks
buying what would just a few
short years ago have required a
six foot rack just to hold al l  of
the funct ions.

After owning a Texas Instru-
ments SR.56 for  a  couple of
months and studious study of
the programs supplied with the
calculator, I began to think about
how the  pocke t  " compu te r "
could be applied to the everyday
world of operating a CATV sys-
tem. lt so happened that our sys-
tem was just entering the f inal
p lanning s tages of  a  complete
rebuild and this presented me
with an opportunity to see if the
SR-56 could be "programmed"
to assist me in laying out the
new system. Anyone who has
gone through this exercise is al-
ready aware that if you do it co.r-
rectly, the location of taps, and
the selection of taps, is a most
t ime consuming task.  I  suspect
that many people simply start
off with a known tap isolation
value immediate ly  fo l lowing a
l i ne  ex tens ion  amp l i f i e r ,  and
then working from a "gut feel"
based upon having done the
same job numerous t imes be-

by

w
o

30



fore, they walk their way down
the tap isolation scale unti l  they
hit the input to the next feeder
(extender) amplif  ier.

Not being as experienced at
laying out a system, and re-
cogn iz ing  the  i nhe ren t  cha l l -
enge of doing it  properly, I  de-
cided to combine the program-
mable challenge of the SR-56
with the job at hand; and to de-
velop a program to calculate the
feeder (and tap) design for the
rebuilding project. Afteral l ,  any
mathemat ica l  problem or  re-
peated calculations can be pro-
grammed and once programmed
the solution for a particular prob-
lem computed in seconds.

Given the ampl i f ier  output
level, the cable loss per 100
feet, a chart of tap thru losses
and the distance between tap
locations, an entire feeder l ine
can be calculated and tabulat-
ed in less than ten minutes t ime.
In the process, the total cable
loss, total tap loss (thru), and the
total cable length can be ac-
cumulated and stored in sep-
arate registers.

The program developed, pre-

A TRADE FOR TIME-by letting the programmable calculator do
valuable CATV personnel time is freed lor things the calculator
do. . .such as running a drop!

pared using the SR-56 "Coding
Form" ( for  const ruct ing your
own programs) is shown sep-
arately here. lf you do not have
an SR-56 type calculator, this
may seem like so much "Greek"
to you. For those who are "into"
programmable pocket  ca lcu-

the work,
sli l l  can'l

la tors ,  the process and pro-
cedure wil l  be self explanatory.
Again for those who are not into
using these electronic wizards,
for less than $100 and some"famil iarizing t ime" you too can
be a walking, talking "computer
programmer" !

c
o
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Walk Through. . .
After the program is entered

into the calculator, the amplif ier
output level is'stored in memory
register 0. The cable loss per 100
feet is entered and the program
is started. This f igure is con-
verted to cable loss per foot and
stored in register 1. Previous tap
loss ( i f  any) is entered and the
program sums th is  in  reg is ter  2
and recalls 2 for display.

The cable distance between
spans (taps) is entered and the
program calculates the cable

loss for that span, rounds it  off
to one decimal place, displays
that number momentari ly, and
then d isp lays the to ta l  cable
loss from the output of the amp-
l i f  ier  to  that  po int .

Init iat ing the program again
d i sp lays  the  d i rec t i ona l  t ap
(coupler)  input  level ,  and again
the tap va lue is  shown.  This
number is entered on your sys-
tem layout sheet and the pro-
gram is now ready to calculate
the next tap isolation. The amp-
l i f ier  output  and the cable loss

GATV Feeder Design
Location Code

00 54
01 01
02 00
03 00
04 94
05 33
06 01
07 41
08 35
09 02
10 34
11  02
12  41
13 35
14 04
15 64
16 34
17  01
18 94
19 49
20 0'l
21 59
22 35
23 03
24 34
25 03
26 41
27 34
28 00
29 74
30 34
31 02
32 74
33 34
34 03
35 94
36 41
37 74

38(note) 01
39(note) 03

40 94
41 4'�1
42 22
43 00
44 08

Key
+

1
0
0

STO
1

R/S
S U M

2
RCL

2
R/S

S U M
4
X

RCL
1

. f i x

1
'pause

SUM
a

RCL
3

R/S
RCL

0

RCL
2

RCL
.t

R/S

1
3

R/S
GTO

0
8

Regislers
0-Amplif ier output
1-Cable loss/foot
2-Total DT (thru) loss(es)
3-Total cable loss
4-Total cable length

NOTE: This is for + 13 dBmV tap
output level; enter your own ap-
propriate (desired) output level.

per 100 feet do not need to be
re-entered; they are "on store"
at  th is  po int .

Note that in program steps 38
and 39 you are working with the
desired output signal level from
each tap (i .e. programming this
value in to the machine) .  This
can be changed to suit the de-
sired tap output level for your
application or system. Also note
that after each feeder line (leg) is
computed through to the end of
l ine terminat ion,  you wi l l  need
to clear the memory registers

ws

Dry cs DecthValley!
You know the problems mois-
ture cqn cquse in your system.
Now yori ccn moisture proof
y o u r  s y s t e m  w i t h  t w o  n e w
product developments f rom the
Innovqtors qt LRC.

A series of "F" style connec-
tors is ovoiloble from LRC thot
provides q moisture bqrrier
from the jccket to the "F" con-
nector qnd continues thot pro-
tection right through the "F"

femqle connector. Lcborctory
testing hqs shown, when the
correct connector for your ca-
ble is properly instclled, the
seql is effective ct over 20 psi.

For totcl system protec-tion
you'll wont to cdd the feed thru

connector from LRC without c
center pin, the cqble center
connector does the job. A 40
psi moisture barrier is obtoined
Irom housing to ccble for cll
three size cqbles. The new de-
sign eliminctes the need for qn
expensive, more complex pin
style connector. But you still
hqve c choice. center pin or
not, qnd both ore moisture
proof.

Mcke your system as dry cs
Decth Vclley with LRC con-
nectors.

Contqct  the Innovqtors qt
LRC for complete informqtion.

LRC, the CATV Connector
Speciclists.

I R C  E L E c r R o N r c s , r N c ,
9 0 r  s o u T H  A v E . ,  H o R S E H E A D S ,  N . Y .  1 4 8 4 5  P H O t { E  6 0 7 - 7 3 9 - 3 8 4 4
AVAILABLE lN tUR0PE T l ' iRU:  E lec t ro  Serv ice  N.V. ,  K le ine  N ieuwend i jk  40 ,  I  2800 Miche len ,  Be lS ium

C A N A D A  T H R U :  E l e c t r o l i n e  T V  E q u i p m e n t ,  M o n t r e a l .  Q u e b e c
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before you begin calculating the
next  feeder  l ine leg.
Conc lus ion . . .

This program, as programs
go, has been intentionally kept
s imp le  and  s t ra igh t - fo rward .
There are undoubtedly  many
var ia t ions and improvements
which could be added to adapt
i t  to  your  own par t icu lar  needs.

As your famil iari ty and under-
standing of the programmable
calcu lator  "ge ls"  your  own pro-
grams for your own needs can
be easily developed. With a pro-
grammable calculator and some
imaginat ion there is  no longer
any need for the ski l led CATV
person to shy away from every-
day  ca l cu la t i ons  requ i red  to

operate and maintain your com-
muni ty  antenna te lev is ion sys-
tem.

(CATJ notei Other readers
who have developed program-
mable ca lcu lator  "programs, '
for CATV use are invited to sub-
mit them to CATJ.)

220 MHzClass E CB
Interlerence. r ,

A Proposed VHF.FM Cit izens Band
Radio Service Would Present A
New Set Of lnterference Problems

The Federal Communications
Commission is presently wrestling
with several proposals to create i
new band ol frequencies for CB
(Cilizens Band) two.way radio. One
of lhe serious conlenders for the
frequency assignmenl is the 222.
225 MHz region; a segment of an
existing amateur radio service
band. Working against this proposal
are the presenl occupants (the
amateurs) and an FCC study which
details how transmilters operating
in lhe 223.225 MHz region can
cause moderale to severe television
interterence with reception on VHF
channels 11 and 13,  and UHF
channel 47.

Robert W. Brandel, an engineer
with the E.F. Johnson Company
(Waseca, Minnesota) has done
extensive laboralory and f ield
work ih this region to determine
the extent of inlerference that
would occur with such a new CB
service. His findings are ol inleresl
lo the CATV industry primarily
because many of the solutions he
olfers borrow lrom existing CATV
trap and fi l ter technology, and
also because if the FCC should
re.af locate lhe 222.225 MHz region
lo a new CB service, all CATV
systems with off.air pick.ups on
television channels 11, 13 (and 47)
might be af lected.

by
R.W. Brandel
E.F. Johnson Company
Waseca, Minnesota
56093

TVI Causes
Operating a 222 to 225 MHz

10 watt transmitter in the near
v ic in i ty  o f  a  VHF te lev is ion re-
ce iver  system could resul t  in
two predominant modes of inter-
ference: (1) Desensit ization of
the television tuner RF circuitry
when tuned to Channel  13,  and
(2) Fourth order intermodulation
(hal f - lF)when tuned to Channel
11. '  These in ter ference con-
d i t ions occur  when the desi red
television signal carrier (C) to
undesi red Class E s ignal  in-
terference (l) rat io, C/|,  drops
below a speci f ic  requi red min-
imum. The source of  the in ter -
ference is the strong, localClass
E  t r a n s m i t t e r  c a r r i e r  f i e l d
level at 222 to 225 MHz. The
effect of the transmission is
v ideo in ter ference occurr ing
wi th in  the te lev is ion receiver .

ALTERNATE TVI SOLUTIONS
Several solutions to the Class

E-TVl problem exist at varying
degrees of economic and prac-
t ica l  feas ib i l i ty .  This  sect ion
includes a brief review of var-
ious methods of TVI reduction
and considers the effectiveness
of each solution. ln each case.
the objective is to increase the
television signal carrier to Class
E interfering signal ration, C/|.
1. lncrease the television sig.

nal power level. The most
obvious way of increasing
the C/l rat ion would be to
increase C directly. This can
be done by increasing either
the te lev is ion t ransmi t ter
output  power or  antenna
gain or  both.  The economic
requirements of this approach
limit i ts practical i ty. Present
legal restr ict ions as well as
the increased potential for
c o - c h a n n e l  i n t e r f e r e n c e .
combined with the prohibitive
costs  of  implementat ion,
l imi t  the pract ica l i ty  o f  th is
approach.

2. Reduce the Class E trans.
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TV CHANNEL 13
CW Interference Susceptibil i ty, Median TV Receiver
TV Channel  13 at  -55 dBm

, L r l  I  l r l s  I

mitter output power from 10
watts to a lower, interlerence
free level. By lowering the
Class E signal level, l ,  the
C/l ratio is increased. A direct
tradeof f results between
Class E two-way commu'
nications range and radius
of potential television inter-
ference. As an example, con'
sider the effects of a 6 dB
Class E transmitter Power
reduction (10 watts to 2.5
watts). The net effect would
be to reduce the Potential
radius of TVI (near f ield) bY
50% whi le  reducing the the '
oretical transceiver commu'
nications area (far-field) bY
approximately 50%.

3. Locate the Class E service
at a TVI free frequencY. A
logical approach to Providing
m a x i m u m  c o m P a t i b i l i t Y
would be to locate the most
populous radio communica'
tions services at frequencies
least l ikely to cause inter-
ference. A recent FCC'� re'
lease regard ing Possib le
f  requencies inc luded onlY
two alternative bands: Ex'
pansion of the Present 40
channef service near27 MHz
and/or allocation of channels
at 900 MHz. At 27 MHz, the
present 'sk iP '  ProPagat ion
and h igh power l inear  amP'
l i f ier availabi l i ty may offset
the advantage of lower TVI
probabi l i ty .  The Potent ia l
high cost of 900 MHz could
be a deterrent to 900 MHz
population for the next few
years. TVI variat ions with
f requency wi th in  the 222lo
225MHz band are illustrated
in diagrams 1 and 2 al a re-
ceived TV signal level of
-8 dBmV.3

4. Reslrict the Class E service
to use only verticallY Polar'
zed transmit antennas. The
cross polar izat ion of  the
vert ical Class E transmitt ing
antenna and the horizontal
television receiver antenna
results in 6 to 24 dB of Polar'
i za t i on  d i sc r im ina t i on .  I n
the near future manY tele'
vision stations wil l  be chang'
ing from horizontalto circular
or el l iPtical transmitter an'
tenna polarization to reduce

Kill Two DirdsVifh One Sfone

For tfre SyStem OPerotor,

Better Si,gnalto Noise
Lorner Noise Figure
longer Coscodes

Using the lotest rmiconductor technology,
BROADBAND'S I{OD-KITS con econornicol-
ly improve your systern s perJorrnonce.
it:er,y ore eo5y to instoll ond require no mechon-
kol mod'rJkotion.

Pleo5e coll or write for more informotion...

For Your Sub5criber5'

Better Pictures
More Chonnels

53i EAST IXOIATTOWT ROAO.JUPITER, FTORIDA 33I5I
(3051 ?17.5000
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video signal reflection "fad-
ing"  and "ghost ing"  ef fects .
Based on the assumption
that a 3 dB power increase
is  inc luded wi th  a change to
ci rcu larly polarized transmis-
s ions to  mainta in hor izonta l
ERP levels ,  the fo l lowing
table list the C/l ratio changes
which occur at different com-
binations of TV transmitter,
Class E transmitter and TV
receiver antenna polariza-
t ions.

5. Design and build television
receiver antennas with a
222 lo 225 MHz trap filter.
This  so lut ion would be ef -
fective for separation dis-
tances greater than 85 feet
between the Class E trans-
mitter and TV receiver an-
tennas where the predom-
inant  in ter fer ing s ignal  is
received via the TV antenna.
It general ly would not prove
effective for radii  less than
85 feet due to the lack of
common mode re ject ion in
the television receiver from
signals  p icked up d i rect ly
in 300 twin lead transmis-
s ion l ine,  or  through the
television receiver's internal
c i rcu i t ry .

6. Design the television re.
ceivers lor lower interlerence
susceptibility. Circuit design
improvements are needed
in two areas. First, additional
se lect iv i ty  in  the te lev is ion
tuner in the form of a low
pass f i l ter at frequencies
above TV Channel 13 is need-
ed to further attenuate the
Class E s ignal  a l222 to  225
MHz. Second, active stage
design must focus on greater

Sltco fust perlected
aquqdandpte-cmp aombo

you won't belleve
unlll you mall lhe coulron.

Over 40 db qaln
qnd trenrendotrsly fiiLrecsed i/Bl
And lhat's not all. The new Sitco stagger-stacked array is the ultimate in single
channel pickup. The balanced design plus the rounded-end solid quad elements
combined wilh the CPA-2 pre-amp gives you a greatly reduced noise figure. And
multi-path problems are greally reduced due to the extremely sharp forward pick-

up lobe. For the full story mail the coupon today.

Special introductory price
includes a 2 over 2 slagger-stacked quad and pre-amp.

Mall lhls coupon today for lllorature and prlces.
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dynamic range to Provide
for  reduced Channel  13 de-
sensitization and lower Chan'
nel  11 in termodulat ion d is-
tor t ion.  A l though th is  would
solve the Problem in the
future, present generation
television sets are excluded.

7. Add a series notch or low
pass at the television re'
ceiver antenna terminals. A
f i l ter  connected in  ser ies
between the TV antenna
and the TV receiver at the
TV receiver could notch the
band 222lo 225 MHz or onlY
pass f requencies below 216
MHz (VHF Channel  13) .  This
f i l ter could be used in sit '

uations using an external
roof-top antenna or an in'
ternal "rabbit-ear" tyPe an-
tenna with accessible leads.
The two primary advantages
to this approach are that
the f i l ters are relativelY in-
expensive and can be em'
ployed only where needed.
Sect ion lV inc ludes design
schematics and frequencY
response curves for several
in- l ine f i l ters  developed for
attenuation at 222 to 224 MHz.

TVIFILTER DESIGNS
This section includes a varietY

of f i l tering techniques designed
to prov ide a min imum at tenua-
t ion of at least 20 dB trom 222

to 224 MHz. (See diagrams 3
through 8). The sPectrum re'
sponse is also noted at relevant
TV channel frequencies. Fi l ters
using coaxial, stub'tuned notch
techniques were favored due to
their ease of construction and
notch f requency consistencY'
FILTER PERFORMANCE
SUBSTANTIATION

In order to verifY the lab-bench
test results of the f i l ters, an
in te r fe rence  cond i t i on  was
established at a tYPical house-
hold in  Waseca,  Minnesota.
Fi l ters were then added to note
the effects of filtering on radius
of interference of the Class E
mobi le  t ransmi t ter .  The fo l low-
ing test data were comPiled:

TEST CONDITIONS

TV Channe l :  11

TV Receiver Antenna Height: 30 feet

TV Received Signal Level: -17 dBmV

Frequency of Interlering Signal:
223.0125 MHz, 10 watts'mobile

(J

ffim rfrsmloHuD Paffiss
(on state-of-the-art 1977 products)

From America's Oldest
CATV Distributor!

Same Day Shipment-
Help lVhen You Need It

(since 1949!)

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansa s 7 2501
501-793-3816

THIS MONTH'S
SPECIALS

-trF * Matching Translormer modelry : TV-IF. 46 cents each in lots of
100

-KF * 2-Way Indoor Splitter model^- -- 
DS-2F.$l. l0eachinlotsof 100

11-F * F-59 Fittings with Ring, 7.5
de-- centseachinlotsof 1.000

TG> 'i GFSI Fittings,18 cents each in$r.# lotsof 100

GATV EQUIPMEl{T REPAIRS
* LINE & DISTR. AMPLIFIERS
* FITLD STRENGTH METERS
* HEADEND & CCTV GEAR

* FASTTURNAROUND
* QUALTTY WoRKMANSHIP

* REASONABLE RATES

Al l  un i ts  checked to  meet
manufacturers spec's.
90 days unconditional warranty from
sh ipp ing  da te .48  hours  burn  in
period before final test.

AISO AI'AII.ABTE
* lloDlFlcATlotl l(lTs
T E}IERGEIICY SENYICE

' clsH DlscoutlTs
* TIEI.D SERUICE

i tcc coilPuAl{cE TESTS

There is much more, just call us collect for
comolete in{ormation.

VideoTech
rvice Inc.

cArY- MArv- ccrv

4505-D W. ROSECRANS AVENUE
HAWTHORNE, CALIFORNIA 90250

2 r 3-675-3266



DIAGRAN'I THREE
ATTENUATION

FREQUENCY (MHz)

DIAGRAM FOUR
12 oHm coaxtAr NoTcH FtrrER - 3 SECTTON

FREQUENCY RESPONSE

o
c
o
.-{
(o

CONSTRUCTION:
72 ohm coox
tA =  10 .6" ,  LB =  10 .7" ,  LC =  10 .5"
L 2  =  r 1 . 0 "

The entire ossembly is enclosed in o
copper shield. The quorle. wove sections
ore grounded to the shield.

NOTE, This fi l ter is designed
lo duplicote o cooxiql
notch fi l ter developed
by Vilek.
Vitek Potent Applied For.

rn,orgt' tf6\\/ I
t'*,\\2v ,l

Inserlion Loss:
T V C h o n n e l  l l ,  < l  d B
TVChonne l  l3 :  < l  dB

Quorter Wove S€ction
Quorler wove sections o.e split 72 ohm
coox.
Through coox is 72 ohm coox with the
shield removed.
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C o i l s , 0 . 3 1 "  O D

TVGhannel  11:  0 '5dB
TV Channel 13: 1 .OdB

DIAGRAM NINE
FOUR SECTION DISCRETE CONAPONENT FITTER

DIAGRAII'I TEN

ATTENUAlION
(dB)

FREoUENCY nEsPoNsE oF 72 OHM COAXIAI (sTUB)
Nolcll FlllER

r u C h o n n e l  l l ,  l 5 d A

w C h o n n e l  1 3 ,  3 0 d B

ruChonne l  2  4 .0d8

5/4  wove lengrh  oPen s lub

( 7 2  o h m s , 5 3  l '  )

72 ohm
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TEST PROCEDURE
The mobi le  uni t  wi th  10 wat t

transmitter was driven toward
the television receiver instal-
lat ion from a distance of 1000
feet unti l  just perceptible inter-
ference was noticed. With this
distance recorded. a f i l ter was
added at the television receiver.
The mobile unit was again driven
toward the household until inter-
ference again became just per-
cept ib le .  This  was done for
several f i l ters. Television re-
ceiver system to mobile trans-
mitter separation was defined
as the distance between the

$\

mobile automobile roof center
antenna mount point and the
house roof-top TV antenna or
twin lead, whichever was closer.

CONGLUSION:
Test  resul ts  ind icate that

low cost  f i l ter ing techniques
could reduce the TVI problem
resulting trom 222 to 225 MHz
transmiss ions to  acceptable
levels. A wide variety of f i l ters
exist to satisfy varying require-
ments.  Those f i l ters  can be
easi ly  insta l led by fo l lowing
simple inst ruct ions.

-References -

1R .W.  B rande l ,  Te lev i s ion
Interference Associated With
the Proposed Class E 220 MHz
Cit izens Radio Service, Con-
ference Record: 27th Annual
Conference, IEEE-VTG, March
16,1977.

' �Federa l  Commun ica t i ons
Commiss ion,  Personal  Radio
P l a n n i n g  G r o u p ,  " S p e c t r u m
Alternatives for Personal Radio
Services", FCC-OPP, April, 1977.

3Federa l  Commun ica t i ons
Commission, Laboratory Divi-
sion, Interference to TV Chan.
nels 11 and 13 From Transmitter
Operating al 216 to 225 MHz,
Project No.2229-71, October 7,
1975.
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Fi l ter
NONE

112 shorted stub
512 shorted stub

Vltek 2 seclion

514 open stub

Vitek 3 section

Perceptible I nterf erence
Separation Distance

444'�
62'
60'
45'
23'
'12'
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POI.ES?
If You HAVE To Deal With BeIl. , r
Here's Who To Deal With

WhoTo Gontact?

Each year the Bell  TelePhone
Company releases a l ist ing of
the ind iv idual  PeoPle wi th in  i ts
organization who are available
as  "con tac t "  o r  " l i ason"
people for CATV PeoPle with
cab le  po le  a t tachmen t  " re '

quests". What fol lows is the
latest, revised, 1977 l ist ing for
these "l iason representatives"
to the cable television industrY.
lf  you are having contact Prob'
lems. or wish to make a contact
with one or more Bell  (aff i l iate)
company pole, f ind your area
from those given and contact
the ind iv idual  l is ted.

o

BELL SYSTEM
ALABAMA
J. Ransom
South Central Bell
P.O. Box 405
Mountai n Brook, Alabam a 35223
205-877-5649
ARIZONA
V.L. Wood
Mountain Bell Telephone Co.
3033 N.3rd Street
Phoenix, Arizona 85012
602-263-3433
ARKANSAS
L.D. Garner
Southwestern Bell TelePhone
1111 W. Capi to l -Room 624
Litt le Rock, Arkansas 72203
501-371-6144
CALIFORNIA
L.W. Hubert
Pacif ic Tel. & Tel. Co.
85 Second Street, Room 612
San Francisco, Calif .94104
415-542-2851
COLORADO
Rudel l  Hughes
Mountain Bell Telephone Co.
P.O. Box 1976, Room 1 130
Denver, Colorado 80201
303-624-6427
CONNECTICUT
Worth L. Cox
Southern New England Telephone Co.
130 Leeder Hil l Road
Hamden, Connecticut 0651 7
203-771-2594

DELAWARE
David Y. Ball
Bell Tel. Co. of Pennsylvania
One Parkway
Philadelphia, Pa. 1 91 02
21 5-466-3091
FLORIDA
(Northern)
R.E. Moore
Southern Bel lTel .  & Tel .  Co.
P.O. Box 390-400 Building-Room 621
Jacksonvi | | e, Florida 32202
904-353-2681
FLORIDA
(Southwestern)
C.E.  Hanle
Southern Bell Tel. & Tel. Co.
6451 N. Federal Highway-Room 820
Ft. Lauderdale, Florida 33310
305-776-2788
(Southern)
J.W. Andrews
Southern Bel lTel .  & Tel .  Co.
666 NW 79 Ave-Room 542
P.O. Box 440100
Miami, Florida 33144
305-263-391 1

GEORGIA
W.J.  Hogan
Southern BellTel. & Tel. Co.
100 Perimeter Center Pl.-Room 210
Atlanta, Georgia 30346
404-391 -4870

IDAHO
J.N. Freeman
Mountain Bell Telephone Co.
999 Main Street
Boise, ldaho 83701
208-385-2302
Paul E. Davis
Pacific Northwest Bell
Sixteen Hundred Bell Plaza, Room 2808
Seattle, Washington 981 91
206-345-8550

tLLtNOtS
L.A. Kemnitz
l l l ino is  Bel l  Telephone Co.
225 Randoloh SI.-HQ 258
Chicago, l l l inois 60606
312-727-3336

INDIANA
R.T. McFeely
lndiana Bell Telephone Co.
220 N. Meridian Street, Room 1180
Indianapolis, Indiana 46204
317-265-7992
H.L.  Wi lson
Cincinnat i  Bel l  Inc.
225E.4th Street, Room 319
Cincinnati, Ohio 45202
513-397-2198
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rishttools.
fohnson two-way

FM radio can help on any
job. lt lets you give
instructions to employees
anywhere and lets
you handle materials
and supplies more
efficiently. And it helps
eliminate needless
trips and driving.

There are fohnson
hand-held portable
radios, mobile radios, base
stations and repeaters.
You can own or lease them
for as little as $1.00
per day per radio. And all

are backed by the
industry's only full one-
year parts and labor
walranty.
r - - - -  - - - - - - - -  - - - 1

I 'd l ike more information aboul
lohnson two-way FM radios.

Name

Company

Address-

ru
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ql

cir
State-Zip-�

Phone-
l{s--l

r-I iTJOHNSON
L - _ - - _ _ _ _ - _ _ - _ _ J

rowA
R.D.  Roe
Nor thwestern  Be l l  Te leohone Co
1Oth  & H igh  St ree t
Des Moines, lowa 50309
515-286-7287

KANSAS
Bob Pheasant
Southwestern  Be l l  Te leohone
220 E.6 th  S t -Room 340
Topeka, Kansas 66603
91 3-296-8881
KENTUCKY
Claude Smi th
South  Cent ra l  Be l l
600 South 7th Street
Lou isv i l  le ,  Kentucky  40202
502-589-7634

H . L .  W i l s o n
C i n c i n n a t i  B e l l  I n c .
225E.4 th  S t ree t ,  Room 319
Cincinnati ,  Ohio 45202
51 3-397-21 98

LOUISIANA
D.R.  Sauc ie r
South  Cent ra l  Be l l
1215 Pry tan ia  S t ree t
New Or leans ,  Lou is iana 70140
504-529-8996

M A I N E
J.E.  Doug las
New Eng land Te l .  &  Te l .  Co.
101 Hunt ing ton  Ave,  Su i te  1900
Boston ,  Massachuset ts  021 99
617-743-9473

MARYLAND
Paul  E .  McGinn
Ches.  &  Pot .  Te l .  Co.  o f  Md.
222 St. Paul Place, Room 400
Baltimore, Maryland 21202
301 -393.2665

MASSACHUSETTS
J.E.  Doug las
New Eng land Te l .  &  Te l .  Co.
101 Hunt ing ton  Ave-Su i te  1900
Boston ,  Massachuset ts  021 99
617-743-9473

MICHIGAN
W.F.  Mur ray ,  J r .
Mich igan Be l l  Te lephone Co.
27777 Franklin Road
A . M . C .  B u i l d i n g - 1  7 t h  F l o o r
South f ie ld ,  M ich igan 48076
313-424-1072

MINNESOTA
L.W.  Er ickson
Nor thwestern  Be l  I  Te lephone Co.
224 South 5th Street, 16th Floor
Minneapo l is ,  M inn .  55402
612.344-6623

MtssrsstPPl
'F red  Mi l le r
South  Cent ra l  Be l l
1s t  Nat iona l  Bank  B ldg-Room 935
Jackson,  M iss iss ipp i  39201
601-948-2076

MlssouRl
(St. Louis Area)
J .  M u l l e n
Southwestern  Be l l  Te lephone Co.

100 N.12th  St ree t -Room 559
S t .  L o u i s ,  M i s s o u r i  6 3 1 0 1
314-247-4343
(Kansas City Area)
P.R.  Bezner
Southwestern  Be l l  Te lephone Co.
500 East 8th St-Room 1094
Kansas C i ty ,  Mo.64106
81 6-275-8660

MONTANA
M . B .  M c G o n i g a l
Moun la in  Be l l  Te lephone Co.
560 N. Park Avenue
Helena,  Montana 59601
406-449-231 5

NEBRASKA
G.A.  Chr is t iansen
Nor thwestern  Be l l  Te lephone Co.
100 S.  19 th  S t ree t
Omaha,  Nebraska 68102
402-422-3628

NEVADA
Ed C. Trosi
Nevada Be l l  Te lephone Co.
645 E.  P lumb Lane-Room 143
Reno,  Nevada 89510
702-789-6203

NEW HAMPSHIRE
J.E.  Doug las
New Eng land Te l .  &  Te l .  Co.
101 Hunt ing ton  Ave-Room 1900
Boston ,  Massachuset ts  021 99
617.7 43-9473
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NEW JERSEY
R.J. Legato
New Jersey Bell TelePhone Co.
540 Broad Street-Room 1300
Newark, New Jersey 07101
201 -649-3856

NEW MEXICO
Michael Canney
Mountain Bel l  Telephone Co.
201 Third Street
Alburquerque,  New Mexico 87101
505-765-7073
NEW YORK
E.C. Engborg,  Jr .
New York Telephone Co.
1 250 Broadway-36th Floor
New York, N.Y. 10001
2't2-395-5443
NORTH CAROLINA
Dan J. Lawson
Southern Bel lTel .  & Tel .  Co.
P.O. Box 240-Fifth Floor, Southern

National Center
Charlotte, N. Carolina 28201
704-377-8024
NORTH DAKOTA
G.L. Anderson
Northwestern Bell Telephone Co.
P.O. Box 1900
Fargo, N. Dakota 58102
701-235-3248
oHto
James V. Fyfe
Ohio Bel lTelephone Co.
1300 East 9th Street'Room 1929
Cleveland,  Ohio 441 14
21 6-822-3685
H.L.  Wi lson
Cincinnat i  Bel l  Inc.
225E.41h Street ,  Room 319
Cincinnat i ,  Ohio 45202
513-397-2198
OKLAHOMA
R.E.  Brogdon
Southwestern Bell TelePhone Co.
621 N.  Robinson-Room 101
Oklahoma City, Oklahoma 73'126
405-236-7666
OREGON
J.W. DeYoung,  Jr .
Pacif ic Northwest Bell
825 Northeast 20th Avenue
Portland, Oregon 97232
50_3-238-3002
PENNSYLVANIA
David Y. Ball

CANADIAN CARS BAND CHANGES
The Deoartment of Communications

(DOC) l icensing policy for the 12.7 to
12.95 GHz (Canadian short haul) CARS
type microwave band is  scheduled
for a change in the not to distant future.
At the present t ime Hughes AML tYPe
equipment is being rather widely em-
ployed in Canada, as it is in the United
States, for point to point relay of CATV
system signals. Rumor has it that the
AML gear wil l not be available for the
new f requency allocation; which sort of
leaves the Canadian users of short
haul microwave scratching their heads
wonder ing who wi l l  supply the gear for

Bel l  Te lephone Co.  o f  Pennsy lvan ia
One Parkway Bldg.
Ph i lade lph ia ,  Pa.  191 02
21 5-466-3091

RHODE ISLAND
J.E.  Doug las
New England Tel. & Tel. Co.
101 Hunt ing ton  Ave,  Su i te  1900
Boston, Massachusetts 021 99
617-743-9473

RHODE ISLAND
J.E.  Doug las
New England Tel. & Tel. Co.
101 Hunt ing ton  Ave,  Su i te  1900
Boston, Massachusetts 021 99
617-743-9473

SOUTH CAROLINA
J.E.  S turd ivant
Southern  Be l lTe l .  &  Te l .  Co.
P.O. Box 752-6121400 Bldg.
Columbia, S. Carol ina 29202
803-799-1 767

SOUTH DAKOTA
R.L .  H icks
Northwestern Bell  TelePhone Co.
125 So. Dakota Avenue
Sioux Fal ls, South Dakota 57102
605-339-5908

TENNESSEE
S.P.  Hami l ton
South Central Bel l
Su i te  221 Century  P laza  B ldg .
2000 Richard Jones Road
P.O.  Box  10
Nashvi l le, Tennessee 37202
61 5-298-7354

TEXAS
(El Paso)
G.E.  Pa lmore
Mounta in  Be l l  Te lephone Co.
214 N.  S tan ton
El Paso, Texas 79999
91 5-543-4433
(Dallas Area)
Glen Wamble
Southwestern  Be l l  Te lephone Co.
308 S. Akard Street-Room 15'19
Dallas, Texas 75202
214-745-2253
(Houston Area)
W.G.  Ho le
Southwestern Bell  TelePhone Co.
P.O. Box 1530, Room 704
Houston, Texas 77001
713-521-7941

a f requency band which is not presently
shared with the larger volume users in
the United States, or anywhere else in
the  wor ld .

The off icial word on the Canadian
po l icy  fo r  chang ing  ou t  o f  the  12 .7 /
12 .95  GHz band is  as  fo l lows:

"ln the July 14, 1976 issue of the DOC
policy, the cut-off date lor 12 GHz
equipmenl was speci l ied as January
1, 1978; to apply for a l icense in the
present band. This date was de-
te rmined by  the  expec ted  ava i l .
ability of 15 GHz (lhe new band) equip-
ment and lhe release of the (f inal) 15

(San Antonio Area)
Kenneth  K ing
Southwestern Bell  Telephone Co.
10'10 North St. Mary's-Room 1006
San Antonio, Texas 78206
512-222-3949

UTAH
C.A.  G ibson
Mounta in  Be l l  Te leohone Go.
80 S.3rd East Street
Salt Lake City, Utah 841 11
801 -524-6564

VERMONT
J.E.  Doug las
New Eng land Te l .  &  Te l .  Co.
101 Hunt ing ton  Ave,  Su i te  1900
Boston, Massachusetts 021 99
617-743-9473

VIRGINIA
Reuben Bur ton ,  J r .
Ches. & Pot. Tel.  Co. of Va.
10 North 9th Street
R ichmond,  V i rg in ia  2321 9
804-772-3512

WASHINGTON
Paul E. Davis
Pacif ic Northwest Bel l
Sixteen Hundred Bell  Plaza, Room 2808
Seatt le, Washington 98191
206-345-8550

WEST VIRGINIA
Al l i son  B.  Ga l l iher
Ches. & Pot. Co. of W. Va.
1500 MacOorkle Ave, SE-Room 318
Charleston, W. Va. 25314
304-344-6684

wtscoNsrN
R.A. Sanders
Wiscons in  Te lephone Co.
324 E.  Wiscons in  Ave-11th  F loor
Mi lwaukee,  Wiscons in  53202
41 4-678-2060

WYOMING
D.R.  Humphreys
Mounta in  Be l l  Te lephone Co.
2020 Capital Avenue
Cheyenne, Wyoming 8200' l
307-634-2590

DISTRICT OF COLUMBIA
James E. Anderson
Ches.  &  Pot .  Te l .  Co.
935 V. Street N.E.
Wash ing ton ,  D.C.20018
202-392-5664

GHz policy. Both the development ol
15 GHz equipment and the release ol
the pol icy have been delayed. l t  is
now ani icipated thal a cut.off  date
later than January 1, 1978 wil l  apply
to the granting of new l icenses lor
the 12 GHz equipmenl."
So when,  a f te r  January  1 ,  1978,  w i l l

the DOC imposed cut-off date for l icens-
ing new ' l2GHz systems go into effect?
I t  cou ld  come a t  the  conc lus ion  o f
phases  l ,  l l  o r  l l l  o l  RSP '1  13 ,  o r  some
in termed ia te  po in t  w i th in  a  phase.  In
any  event ,  the  ava i lab i l i t y  o f  15  GHz
equ ipment  w i l l  en ter  in to  the  dec is ion .44



CATJ has asked Microwave Asso-
c ia tes  (w i th  the i r  new 12 GHz Gunn-
p lexer /Mic rop lexer  equ ipment )  i f  they
might  make the  new "p lexer "  gear
ava i lab le  fo r  the  Canad ian  15  GHz band
and we learned that 'yes' i t  was actively
be ing  cons idered.  We wi l l  keep mem-
bers  o f  the  indus t ry  adv ised.

C.COR TECHNICAL SEMINARS

C-COR Elec t ron ics ,  Inc .  has  sche-
du led  a  pa i r  o f  S ta te  Co l lege,  pa .  tech-
n ica l  seminars  fo r  CATV eng ineers  and
t e c h n i c i a n s  w h i c h  w i l l  f e a t u r e  t e c h -
n ica l  o resenta t ions  and hands-on dem-
ons t ra t ions .  D is t r ibu t ion  sys tem de-
s ign ,  ca lcu la t ion  and measurements ,
l igh tn ing ,  and surge  pro tec t ion ,  sys tem
re l iab i l i t y  and leve l  con t ro l  a re  inc luded
in  the  two day  sess ions .  The da tes  are
Seotember 22-23 and October 27-28.
For  fu l l  in fo rmat ion  contac t  James
R.  Pa lmer  a t  C-COR E lec t ron ics .  Inc . .
60 Decibel Road, State College, PA.
16801 (814/238-2461).

JERROLD MATV/CATV TECH SCHOOLS

Jer ro ld  E lec t ron ics  has  announced
the  schedu le  and tu i t ion  ra te  fee  sche-
dule for then 1977178 MATV and CATV
tech school "year". These are three-day
" h a n d s - o n "  s e s s i o n s ,  n o w  h e a d i n g
for their twenty-f i f th year of service to

Port land, Oregon
Apr i l  3 -5 .  1978
Columbus, Ohio
May 23-25, 1978
Kansas City, Missouri
June 6-8 ,  1978

For  add i t iona l  in fo rmat ion  and re -
g is t ra t ion  fo rms contac t  Jer ro ld  E lec-
tronics, P.O. Box 487, Byberry Road
and PA Turnp ike ,  Hatboro ,  Pa.  19040.

Finding Swan
" ln  your  March  issue you car r ied  an

art icle on serving rural areas cheaply,
inc lud ing  a lo t  o f  in fo rmat ion  on  some
small CATV systems set up by Oliver
Swan (see page 10, March, CATJ). As I
spend w in te rs  in  Mesa,  Ar izona I  wou ld
very much l ike to meet Mr. Swan and
would appreciate his address. I  am the
former  owner  o f  Cent ra l  TV Sys tems in
Revelstoke, B.C.; you may recal l  pre-
par ing  an  ar t i c le  descr ib ing  my sys tem
in a 1960 issue of DXing Horizons; a
part ial reprint of that art icle appeared
in  CATJ las t  summer . "

C.E.  S teohens
Ol iver .  B .C. .  Canada

Mr. Stephens-
Only the real old t imers in this busi.

ness recal l  your early pioneering work
with knife-edge refract ion in Bri t ish
Columbia in the 50's; we happen to

serv ices  tha t  wou ld  o therw ise  no t  be
ava i lab le  to  them."

J im E.  Dav idson
DAVCO Electronics Coro.
Batesvi l le, Arkansas

Good Ground
"Here  is  a  des ign  o f  a  s imp le  to

app ly  g round ing  techn ique we have
d e v e l o p e d  f o r  C A T V  d r o p s .  l t  i s
s imp l ic i t y  i t se l f ,  and because severa l
states (New York for one) have recently
required that al l  CATV systems therein
operating provide grounded entry to
C A T V  d r o p s ,  t h i s  m a y  b e  a . c o s t
e f fec t i ve  so lu t ion  to  the  prob lem.  We
take a  four  foo t  g round rod  and dr i l l  i t
f  or two 6-32 screws as shown. A
g r o u n d i n g  b l o c k ,  s u c h  a s  t h e
Magnavox CGB-3 is attached to the
ground rod as shown. This takes care
o f  g round ing  when the  rod  is  d r iven
in to  the  so i l  and i t  makes  a  conven ien t
d is -connect  po in t  when a  t ra i le r  o r
mob i le  home is  moved.  I  wou ld  no t
adv ise  d isconnect ing  on  the  ground
end however for normal drops; i t  is too
easy for someone to add a jumper of 59
and ge t  serv ice  back  w i thout  pay ing  fo r
i t ! "

J .  J .  M u e l l e r
EMCO CATV
Manchester ,  Vermont

remember not only your work but lhe
extra-ordinary results you achieved!
Oliver Swan is your kind ol pioneer. He
can be contacted at Swan Antenna
Company, Box 5378, Bisbee, Arizona
85603 (602/432-55261. CCOS attendees
in  Ok lahoma lh is  pas t  Ju ly  were
trealed to some of the "Swan Magic"
as Oliver explained lo a packed room
how to make saleable pictures out of
off.air signals lhat measured lower
than '10 microvolts on a dipole.

Low Cost Microwave
"l was very pleased to read about the

low cost microwave package. We have
a s i tua t ion  here  in  Batesv i l le  where  we
wil l  be serving, through a separate
head end, a potential of six or seven
hundred subscr ibers  on ly  about  two
mi les  f rom the  head end.  The two
locations are separated by the White
River  and the  on ly  p rac t ica l  method o f
connect ing  them is  v ia  mic rowave.  l f

.  and  when we add the  indeoendent
c h a n n e l  1 7  ( W T C G )  s i g n a l  t o  o u r
B a t e s v i l l e  s y s t e m ,  t h e  m i c r o w a v e
described in CATJ is a natural for this
situation. We also have a rather large
inves tment  in  a  oa i r  o f  MSI  channe ls
and this low cost microwave approach
wou ld  enab le  th is  second,  smal le r
s y s t e m  t o  e n j o y  t h e s e  a d d i t i o n a l

EMCO's grounding block as described.
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TETHru[41 TOPITS
the  indus t ry .  Len Ecker  conducts  the
CATV Tech School sessions and the
tu i t ion  ra te  i s  $95 per  man (o r  woman)
reg is te red ;  He lmut  Hess  hand les  the
MATV area sessions and the registration
is  $65 fo r  th is  ser ies  o f  c lasses .

The schedu le  fo r  the  Tech Schoo ls
fo r  the  coming "year "  i s  as  fo l lows:

CATV

Keene, New Hampshire
September  27-29,1977

Kansas City, Mo.
November  15 ,17 , '1977
Allanta, Georgia
J a n u a r y  1 5 - 1 7 , 1 9 7 8
Port land, Oregon
May 23-25,1978

MATV

Philadelphia, Pa
September 26-28,1977
Chicago, l l l inois
O c t o b e r  1 1 - 1 3 , 1 9 7 7
Allanta, Georgia
November  1 -3 ,  1977
Los Angeles, Cali fornia
December 6-8, 1977
Washinglon, D.C.
January 10-12,1978
Dallas, Texas
February 7-9, 1978
Boston, Massachusetls
March  14-16, . t978 45



THE PRICE ISRIGHT
Mid State's LM-13 Signal Level Meter brings you the

features of a mid-price instrument at installers
equipment prices.

M,o
TATE 174 S.FIRST AVE.

BEEGH GROVE.IN. 461C]7
917-7A7 - 94e6Coa.,uNrcATroNs, rNc.

SPECIFICATIONS
Frequency Range Channels 2-13 standard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy +1 dB
Temperature Accuracy r1.5 dB from 0 to '120'F.

Power Reouirements 10 AA cel l  batteries

o Accutate . Flexlble

Size
Weight
Price

13th Channel
Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

Easy fo Use

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

OPTIONS
$so
$27
$ 1 5
Consult Factory

o Rugged

lmpress ive  quo l i t y .  .  . surpr is ing ly  low
prite. Just $2695 for the most relioble
i-rnit ovoiloble (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 l<now whot you
need ond we know how to monufocture it. For
reliobiliry ond performonce.

The Veother Scon l l l  comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. lncludesTime, Temperoture, Boro-
rnetric Pressure, Vind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.
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I n  recogn i t i on  o f  t he  un t i r i ng  suppo r t  g i ven  to  t he
nat ion 's  CATV operators,  and thei r  never-ending quest
fo r  advancemen t  o f  t he  CATV a r t ,  t he  coMMUNITY ANTENNA TE tEv l s l oN  Assoc lA -

Tl9N recognizeswi th-grat i tude the ef for ts  of  the fo l lowing equipment  una- t " iu i . " -  tup-p l iers to the cable te lev is ion industry ,  who have been a"ccoiaea nSSoCIATE MEMBTRS T A T U S  i n  C A T A ,  l N C .
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AlfDolilY$.ns6.50.)
No other tap provides this protection:

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

o Eye-level Center Seizure Connections o *With a standard irridite finish

4 ATV
ARVIN SYSTEMS, lNC. An Arvin industries Subsidiary

P.O. Box 200, Lancaster, Ohio 43130 . 6141756-9222

o
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Oak CATV Division has announced
the new Mini-Code-an effective and
economical answer to CATV and
MDS premium needs.

Use i t  in  tandem wi th the Oak
Min i -Scrambler ,  a t  a  remote s i te ,  or
wi th  the Mark l l  Scrambler  at
the head-end.

Th is technolog ical ly advanced
decoder, offered in set-top or wall-
mount  format ,  works in  your  ex is t ing
12-channel  or  MDS system.

The Oak sinewave sync suppression
system is impossible to defeat.

When you buy f rom Oak, you rest easy,
because you know Oak products are
manufactured in company-owned
fac i l i t ies.  Oak backs up i ts  products
with effective f ield service, and offers
all  customers a one-year warranty.

Best  o f  a l l ,  the
one channel  to

Min i -Code uses only
scramble and decode.

FOR THE COMPLETE
MINI.CODE

sroRY
CALL OR WRITE

llN( hrlusiries Ino.
CATV DIVISION
CRYSTAL LAKE,  ILL INOIS 60014
TELEPHONE: 415-459-5OOO TwX: 9tO-934-3332
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Tlme is money. fuid tnstallation time adds up
fast. At Belden, we're coming through with
ways to save you time and money on every iob.

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

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

We've got a lot more going for you, fmm fast
delivery to complete technical inforrnation.

SEED" (Shielding Effectiveness Evaluatlon
Device), for instance. This revolutionary test.
ing system makes cable selectlon easier and
far more accurate than previously possible.

Our new comprehensive guide to CATV
coax cable makes selection easy, too. Has an-
swe$i to a wide range of needs. Send for your
copy today!

IVIake sune you contact Belden for all your
CATV drop cable needs, We'll come thmugh
with answers that insure optimum per{orm.
ance. Where it counts. Belden Corporation,
Electmnic Divislon, P.O. Box 1322 Hchmond,
lN 47374:317-96&6661. B-s-z

BELDEN|9
Comingthrough...
with new ideas tor moving electricalenergy

@1 977 Be lden Coroora t ion .
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