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Cqll usfirsl.tfou'll sqve moneyr
The way costs are r is ing,  you can' t  af ford to pass up a s ingle opportuni tyto save

money.  That 's  why you should buy i rom Anixter-Pruzan.
We carry the suppl ies and equipment you need and want most .  And our massive

purchasrng power lets us sel l  them to you at  reasonable prrces.
Money isn ' t  a l l  you' l l  save at  Anixter-Pruzan. Six convenient ly  located warehouses

save you t ime. Our large inventor ies and fast  serv ice el iminates downt ime.
Bes t  o f  a l l ,  you  ge t  a l l  t hese  sav ings  p l us  t op  qua l i t y  me rchand i se  by  mak ing  one

s imp le  phone  ca l l .  So  ca l l  us  f i r s t .  We ' l l  p rove  i t  t o  vou .

Nation's largest CATV distributor
Anchorage (907) 274-8525 Los Angeles (714) 556-6270
Atlanta (414) 449-6533 New york (516) 822-8585
Dallas (214)241-8?s7 St. Louis (3i4) 423-9ss5

Sealtle (206) 624 650s
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That's right, an almost zero reiection rate puts the RMS CA-2500 Matching Transformer in a class by itself.

RMS CA.zs(l(), IN A CTASS BY ITSETF!

3. In less than three years the CA-2500 l\4atching
Transformer has outperformed its competitors
hands down,  pu t t ing  i t  most  de f in i te ly  in  a  c lass
by itself.

BMScATV DrrltstoN

The fact is, less than two hundred CA-2500
matching transformers out of more than two
mi l l ion  un i ts  p roduced and so ld  to  the  CATV indus t ry
were ever returned because of poor quality control
p rocedures .  We th ink  th is  i s  a  record  ye t  to  be
ach ieved by  any  o ther  equ ipment  manufac turer .

The fac t  i s ,  re jec t ions  beg in  and end a t  our  fac to ry
not in your system. Rl\4S quality control procedures
have ye t  to  be  equa led  by  any  o ther  t rans former
maker  w i thout  except ion .

ELECTRONICS,  INC.

Qor*rr, /)-, o / Q'zZfV r,n r./o/*ot

,zt a, n ///tz ", y' t atn r) e J.

50 Ant in Place,  Bronx,  N.Y.  10462. Cal l  Col lect  (212) 892-1OOO. Canadian Representat ives:  Deskin Sales Corp.
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AMERICAN TELEVISION VIEWING PUBLIC.

_CONTENTS_

STANDBY POWER - Suppose you located
standby power at  each t runk amp1i f ier . . . . . . . . . . . . . . . . . . .  I

SUN + DUST = NOISE -  There is  more to head
end  no i se  l eve l s  t han  mere  s igna l  1eve1s . . . . . . . . . . . . . . . . . . . 13

BASICS OF CHART RECORDINGS -  Take
your SLM, add a low-cost chart recorder for
pe rmanen t  reco rds . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 21

WAVETEK 1050 SWEEP -  Now everyone can
af ford a sweep test  set-up! . . . . . . . . . .  . . . . . . .31

RICHEY'S DETECTOR -  Bui ld  your  own
sweep detector, and measure antenna match
and  cab le  open /sho r t s . .  . . . . . . . . . . . . . . . . . . . . . . 37

TECHNICAL  TOPICS -
A rv in  Reo1 ies . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 40
Je r ro ld  Rep l i es . . . . . . . . . .  . . . . . . . . . ' . . ' . . . 41
McGraw Ed ison  950  Ca1 ib ra to r . . . . . . . . . . . . . . . . . . . . . . 41
P icowa t t s  Rev i s i t ed . . . . . . .  . . . . . . . . . . . . 41
Don ' t  T rus t  Me . . . . . . . . . . . . . . . .  . . . . . . . . . 42
Cursed  3  dB . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 42

CATV HISTORY -  "G-Line Communi ty  An-
tenna System",  repr inted wi th permiss ion f rom
1956  Rad io -TV  News . . . . . . . .  . . . . . . . . . . . . . . . . 44

CATA-tor ia l  (Kyle D.  Moore,  President) . . . . . . . . ' . . . ' - . . .  4
CATA ASSOCI ATE M EM B E R ROSTER.. . . . . . . . . . . . . . .46
CATA ASSOCI ATE' �S SHOWCASE.. . . . . . . . . . . . . . . . . . . . . . .  46

OFFICERS/DIRECTORS

Kyle D. Moore,  President
(Cordel l ,  Oklahoma)

Ben  Campbe l l ,  V .P .
(Dal las,  Texas)

G .H .  (Bunk )  Dodson ,
Secretary/Treasurer
(Sayre,  Oklahoma)

Warren Fr ib ley,  Director
(Pa in ted  Pos t ,  N .Y . )

Wi l l iam Risden, Director
(Cumber land,  Ky.)

STAF-F-

R.B. Cooper,  Jr . ,  Edi tor  in Chief
Celeste Rule,  Managing L)di tor
Heather Pennington,  Edi tor ia l  Asst .

S.K.  Richey,  Contr i t rut ing Edi tor
I )ebbie ' l -eel ,  l l lustrator

OFFICES

4209 N.W. 23rd St . ,  Sui tc 106
Oklahoma Ci ty,  Ok.  731t)7
' l 'e lephone (4o5) 9 47 -47 1 7

S L r l , \ r r i p l i o r r  r r t c \ '  S  I  o . { ) o  P r r  \ ' ( r r  1 r ) r  I r ( ) r r
( l A ' l  r \  n r c n r l ) c r s i  9 i l t . o ( l  p t r  v c r r  i ( ) r  ( l / \  l  A

i l r e m l ) c r \ i  $ 7 - ( X )  p t r  v c r r  t o r  \ \ ' s l c l n  P t r s ( ) r l
n c l  r t c l u t s t i n g  e t  l r o r n e  L l c l i v t r r ' .  I r )  ( l r r ) '

r { h ,  $ 1 l . ( X )  p c r  v c t r  l t r r  I r ( ) n ( l / \ ' l A  n r c n r
l ) e r \ r  r r r ( l  $ t t . ( X )  p e r  v t r r  t o r  s v \ t e r D  P e r s ( ) n
n e l .  S i n g l c  e o p r c s ,  $ 1 . ( X )  c a e h  a s  r r a i l a b l e .

' I  
h i r ( l  C l a \ \  P 1 ) \ t r g e  r r t e \  p a i , l  i n  ( ) k l r h r r n r

C i t ) .  ( ) k l a h o n r a i  S c r ( ) o ( i  ( l l r s s  n o r t p r o f i t  t s

s o t i a t i o n  a p p l i r a t i o o  t o  l r e  f i l c . l  i n  1 9 7 5 -

' l h c  
C ( ) r n n r u n i t )  A n t c n D a  l e l e v i s i o n  A s \ o c i _

a t i o n ,  l n c .  i s  a  n o n p r o f i t  c o r p o r a t i o n  u n . l c r

C h a p t e r  1 9 ,  
- l i t l c  

l 8  o f  t h e  S t t ( u t c s  ( ) f  t h e

S t a t e  o 1  L ) k l a h o n r a .  N o  p a r t  o l  r h c  C o r P o r a t c
a s s c t s  o r  i n c o m e  s h a l l  l ) c  ( h c  p r ( ) p c r t y  o t  r t s

mcrntrers;such assets an, l  incornc shal l  bc dc_

v o t e d  e x c l u s i v c l y  ( o  t h e  p u r p o s c s  o f  t h c

C o r p o r a t i o n .

C o p y r i g h t  O  1 9 7 5  b y  t h e  C o m m u n i t v  A n -

t e o n a  T e l e v i s i o n  A s s o c i a t i o n ,  I n t .  A l l  r i g h t s
rererved. Permission t()  repr int  xny matet ial
o r  p o r t i o n  t h e r e o f  m u s t  b c  g i v e n  t r y  C A  I  A ,

I n c .  p r i o r  t o  r e - p u b l i c a t i o n .

3

Busy-busy-busy! The snow has melted, and the ice is
gone. The ravages of  Old Man Winter  remain '  Antennas
to be replaced,  f i t t ings to be re-done, downl ines to be
checked, and guy tensions to be measured.  Antenna
systems -  a specia l  two-part  report  that  begins in June
CATJ,
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INCREDIBLE CREDIBILITY G.A.P.

During a recent national administrat ion the American people were introduced to the phrase"credibility gap"; which., Ioosely translated, meant that the administration then in pow-er was
saying one thing but doing quite another on the issues involved.

So the pol i t ical art of "Gapmanship" developed, and a whole new series of pol i t ical words
entered our national volcabulary. In that era it was polite to refer to the "credibility gap', when
it was still impolite to outright accuse a man of telling a lie. A man could ,,poli[el"y'; hau" u
credibility gap, but he was not a liar. And perhaps in the strictest sense of the word,iew of the"gaps" were real ly l ies; they were simply "part ial  truths" displayed or relayed in such a
manner as to Ieave the vivid imagination of the l istener with an " impression" of the ful l  story,
an impression which was often subtly (or largely) different from the full-truth actuality.

Many years ago, before television, we used to cluster about the family radio and l isten to
mystery stories. Through the art of marrying written dialogue with ingenious sound effects,
the listener was forced to make his own mind fill in the missing pieces of the story, creating in
his mind a "picture" of the full story.

Last fal l ,  when the ful l  horrors of Senator McClel lan's 5.1361 (reintroduced as S.22 this
session) became apparent, through the skillful studies of former Cable Bureau Chief Sol
Schildhause and others, any mystery which had surrounded the "true nature of Copyright for
CATV" was swept away. The reader was left with few missing pieces to fill in will his own
mind. AII of the arguments offered by Copyright proponents ("the Royalty Trihunal is harm-
less," "the fees are f ixed," "what is so bad about a percent or two of your gross???", etc.)
disappeared in the l ight of the revelat ions of Schi ldhause and others. One by one, al l  of the
supporters posts under "we-should-pay-copyright arguments" were pul led away so that at the
recent NCTA New Orleans convention "we should pay" stalwarts such as Ralph Baruch were
saying, "I  see no rat ionale for paying copyright for off-the-air receivable signals.. . ."

On April 28th the NCTA Board held a special meeting to re-evaluate that trade association's
copyright position. Many observers expected the NCTA Board, faced with overwhelming
evidence that Copyright as drafted in S.22 is tteadly for the future of CATV, to make some
changes in the NCTA position. And because House Copyright hearings were scheduled to begin
the end of the first week in May in Washington, it was obvious this was the last opportunity for
NCTA to admit it had wrongly evaluated the overtones of 5.1361 last fall.

The Pennsylvania Association, represented very ably and very skillfully by George Barco,
pled that NCTA at least compromise to push for a bill which exempts from iopyright payments
those off-the-air receivable signals ( i .e. so-cal led local signals) f lus adequate signals to give
every town in America at least three networks, one ETV, and three independent signal i  to
cable-select. He was joined by TelePrompter and United Cable (LVO).

Faced with al l  of the Schildhause-generated evidence, and the pleas and urgings of the
Barcos, the Greenes and Schneiders, the NCTA Board did just whafthey did last November:
voted to reaffirm its support of the copyright principle for CATV.

The NCTA Board, Ied by Amus "Budt Hostetler, saia they were fearful for "their political
l i fe in Washington i f  they changed posit ion now." Hostettei said again and again that , ,we
(NCTA) will never be able to show our face on the Hill again if we chang:e position on
copyright." In a word, Hostetter and the balance of the NCTA Board feels NCfA wiU create a"credibility gap" with political Washington if NCTA changes sides. Hostetter was joined in this
chorus by the l ikes of OTP's John Eger, who cal led a change in NCTA posit ion ,,suicidal. , ,

Thus the NCTA has maintained its "credibility with Washington politicians"; but it has lost
its credibility with an industry, and more important, with ten million U.S. cable-connected
homes. And so the NCTA copyright plank joins the only other living document of mankind to
survive in a mobile world, unchanged: the Ten Commandments. Even our nation's consti tut ion
has undergone amendment when l i fe styles changed, or basic untruths in the original docu-
ment  became apparent .

I
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How to build an audience? Put as many
people from that audience on the air. One

of the best ways we know to do just that
in CATV is with super 8 film. Efficiently.
And economically.

Think of it this way. Even though
you have a cameraman (or maybe you are
the cameraman), there are many viewers
in your area who make super 8 movies.
Not just home movies, but good solid
footage of much that goes on in Your
community.

For instance, with the help of a few
local sports
buffs, you can
broadcasthigh
school and
college sports
highlights, the
little league
play-offs, even
the results of

the senior citizens' checker championship
(you'll get 3 generations of relatives
tuning in for that one).

Besides prof essionally produced
super 8 feature films, you can show local
talent, too. Promote your own film
festival with a prize for the winners.When

it comes to generating revenue, You
can shoot and show your own suPer 8
sound commercials easily and very
economically.

When you're ready to put your film
on the air, we have one more suggestion.
The Kodak Supermatic film videoplayer.
Priced at less than $ 1 , I 00, the video-
player shows any super 8 reel or film
cassette without a single multiplexer
connection. It threads automatically, and
gives you the option of I 8- or 24-frames-
per-second, still-f rame and single-f rame
advance. From stop action to slow motion,
you can be as creative as you want.

If you'd like to know more about the
Supermatic videoplayer and super 8
applications, just
mail it to us. Whe
to offer, your

clip the coupon and
n you see what we have

format and
your ratings
may never be
the same.

Eastman Kodak Company, Dept. 640
Rochester. New York 14650
Please send me more information on the Kodak
Supermatic fi lm videoplayer.

KE
Station-

City

Zip-Phone
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Mount ing Avai lab le  For

6t  512ndard Vans and Pickups!

6) Smal l  Vehic les (Toyotas,  Luv,  Cour ier)

AND LEASE-PURCHASE PLANS!
" $ 1 5 0 . 0 0  p e r  m o n t h ,  3  y e a r ,  0 n  y o u r  . $ 1 1 5 . 0 0  p e r  m o n t h ,  4  y e a r , 0 n  y o u r
veh ic le  veh ic le

VAN LADDER - the or ig inal  l ight-weight,  heavy duty (and 0SHA accep-
tance-eng ineered l )  sys tem fo r  e leva t ing  a  man and equ ipment  l0  p0 le  l ine
CATV equ ipment .  There  is  none be t te r  than the  0r ig ina l .

VAIV@LADDER, IIVC.
P.O. Box 709 Spencer,  Iowa 51301

For full information - call toll free 800 831 5051

CATJ for



Great Antennas
and

Great Towers
from

ONE SOURCE!

U.S. Tower Company has been joined by
well  known CATV anlenna engineer Tony
Bickel in the design and production of the
newest, but f inest, commetcjal l ine 0f l0gS
and large parabolic dish antennas lor
CATV.

RECENTLY INSTALLED
24' 0|$HES
North Myrtle Beach, $.C.
Jackson, Tn.
Hartford City, Ind.
McMinnvi l le, Tn.
Harr iman. Tn.
Russel Point, 0h.
0akridge, Tn.

0ur 24 foot (and larger) parabolic dish
antennas are low cost, but sturdy and very
well  designed. lvlost presently instal led
antennas are  br ing ing  in  100-150 mi le
UHF TV s igna ls .  0ur  new l ine  o l  h igh  ga in
logs are avai lable ready to assemble on
si le (to save moneyl).  Contacl us lor your
towel and antenna needs.

U.S. TOWER & FABRICATI()N
COMPANY

P.0.  Drawer  "S"
Afton, 0klahoma 74331

(91 8)  257-4351

Glen Shafer
General Manager,
1 3-years Manager
ll/estern Regional
Technical  Operat ions
for Jerrold

Joe E.  Hale
President,

1 6-years in
CATV engineer-

ing, veteran
System Operator

Cable Dynamics lncorporated now offers
rapid. high quality. low cost Repair Services
for:

I  HEADEND EQUIPMENT
r CATV DISTRIBUTION

EOUIPMENT
I  CONVERTER RE FURBISHING

I MATV EOUIPMENT
I  S IGNAL  LEVEL  METERS

Manufacturers, MSO's, I ndependent
Operators . . . save time, save money. save
aggravation. Put CDI SERVICES on your
technical support team! Write or call
today for complete information.

A Division of
CAELE DYNAilIICS
INCORPORATED

501 Forbes Blvd.. South San Francisco,
California 94080. Phone (41 5) 87 3-2906

MAY,  1975



Does 

"::':
WHO CARES. . . / 

h;';J;;" '" i io" orcArv
14

To protect  your  CATV head end or  /  Min i -Mizer  is  avai lab le in  two new
OATV plant  f rom t rans ients  and /  heavy-duty modets (sp-500/3600
surges caused by l ightn ing,  s tat ic  f  -  wat ts ;  Sp-300/1 800 wat ts)  p lus
charges,  0r  swi tch ing you need t4 s tandard-duty models .  R m6Oet  to
Min i -Mizer  protect ion /  f  i t  every toad condi t ion,  f  rom head

Mini -Mizer  has a fu i l  'ne /  
end to  p lant  p 'wer ing s tat i 'ns!

year  guarantee,  patented c i r -  ,  , r .  Avai lab le for  po le mount ing
cui t ry  that  resets  af ter .  each h (wi th  cover ; i  head en;

:il:i1:TJ:TJ,,,.1.,1'],",?1 w\ r:;,ti:,f,ft:ff?'qll,}],jpor ts  the  number  o r  I
BROWN ELECTRONICS w#,  ,  th roughout  the  count ry  in
Artemus Road ' .e:  more than forty CATV sys-
Barbourvi i le,  Ky.40906 tems! Wri te for data sheets.
(606) s46-5231

model FS-3SB
54-300 MHz
(Full Super Band)

.tldB or Better
Highest Accuracy
in its class

Model FS-38
I d e n t i c a l  l o  N i o d e l  F S - 3 S B
U H F  i n s t e a d  o f  S u p e r  B a n d

model FS-7338
54-216 MHz

., 2 dB or Better
Highest Aocuracy
at lowesl cost

t\rodel FS-733B Special
ldenlical to N4odel FS-7338
ress speaKer

DIAL  SHOWS MID .BAND CHANNELS .  RUGGED MICROAMETER
IMPROVED TEMPERATURE STABILITY .  PROTECTED GOLD PLATED ATTENUATOR SWITCHES

Call  or wri te for f ree color brochure

$adelG0, lflG. 2se park Ave., weehawken, N. J. o7o,7 / ret.201-866-0e12
Generar representative for Europe: cA"t"i9.a9; 

b5"'ijl,:H'63*1,1$ J:11::,1:r":::,i,.12 
- 'tet. 041.22 6s 01 rerer rELFr 78168
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Standby For Power!

It is only natural that CATV sys-
tems look for alternate powering meth-
ods, to provide a back-up electrical ser-
vice for those situations where power
outages are not general throughout
the whole region. At this point in our
industry development, the state-of-
the-art approach seems to be to supply
standby power through reserve power
storage units located at power feed
points. This generally means utilizing
storage batteries.

When you utilize storage batteries,
you have the following associated
problems:

(1) An automatic throw-over con-
tactor (mechanical) senses the failure
of commercial AC power, disconnects
that power source, and switches to the
standby power source;

(2) The standby (DC) source re-ar-
ranges the DC standby power into AC
through an inverter or chopper;

(3) The resulting square-wave power
then approximates 60 Hertz AC and
powers all amplifiers connected to that
AC powering location;

(4) The standby (DC storage) power
source, one or more battery devices,
require periodic maintenance and
checking since they suffer from limited
life and high exposure to the elements
and vandalism.

Whu Not DC to DC?

Recognizing that power storage sys-
tems are DC storage systems and that

ATTERNATE APPROACH TO
LINE AMPLIFIER STANDBY

POWERING
One of the continuing problems in

CATV systems is the requirement that
systems maintain a high degree of reli-
ability under any and all weather con-
ditions. Aside from direct destruction
of distribution plant lines and the head-
end vulnerability to lightning and high
wind, the commercial power system to
which the CATV system goes for oper-
ating power is often the most trouble-
some l ink of al l .

On a day-to-day, month-in-and-
month-out basis, power outages pre-
sent the system with the most perplex-
ing problems. As systems meander
over larger and larger areas, often in
and out of several power districts, not
to speak of power-company areas, pow-
er outages which affect one area are
often not directly felt, simultaneously,
in other areas. This results in vital
trunk-line segments becoming de-ener-
gized for brief periods of time, even
though areas ahead and behind the af-
fected region are stil l powered and stil l
capable of providing CATV service.

So overall, the uleakest Ltnk in the
reliability of any system is the com-
mercial power source itself. It is very
difficult to explain why the TV screen
is fil led with snow, when the unaf-
fected regions of the CATV plant do
not lose their own electrical service!

by:
James R. Palrner
Presid.ent, C-COR
60 Decibel Road
State Coll.e.ge, Pa.

M A Y ,  1 9 7 5

Electronics, Inc.

16801



T | N U T E S  
T I M E  

X O U R S

F IGURE ONE -  Ou tpu t  vo l t age  ava i l ab l e  f r om
SPS-36 (36 volt) standby DC source, as a function
of current loading for a 68-degree F temperature
environment.

CATV amplifiers rectify the commer-
cial AC power mains to DC before pow-
ering solid-state components (i.e. tran-
sistors, chips), the question arises"why not simply provide direct DC to
DC powering for the standby mode?"

The heart of such a concept would be
the types, current capacities, size, and
cost of state-of-the-art DC storage
cells. Space-age requirements have de-
veloped some fairly exotic batteries,
one of which is a gelled electrolyte
lead-acid rechargeable battery. The in-
dividual units are totally sealed, re-
quiring no water or any other kind of
periodic maintenance. Such cells offer
operational safety and cost advantages
without a loss in performance, and
they overcome many of the inherent
problems associated with wet lead-acid
type cells and nickel-cadmium techno-
logies. Another advantage of this type
of sealed cell is that it may be mounted
in any position; and because of its
small physical size, can be mounted
precisely where it is needed most: in-
side of the amplifier housing or in a
tandem housing immediately adjacent
to the amplifier requiring power stand-
by capability.

Another advantage to this type of
sealed unit is that with the lead-cal-
cium eonstruction the cell(s) does not
have the disadvantage of high gassing
during charging, or self-discharging

1 0

during storage, as the lead-antimony
(automotive) batteries do. Finally, the
low temperature performance with the
lead-calcium cells is better than the ex-
pected performance of the wet lead-
acid or nickel-cadmium cells. Ap-
parently in today's battery world, this
type of battery construction is ideally
suited to CATV performance require-
ments.

The next consideration for a DC to
DC system is the obvious fact that all
batteries produce DC power (directly)
and, require DC power for charging.
Since we begin at DC, and end at DC,
why do we go through the DC to AC
and then AC to DC conversion proces-
ses? Each CATV (trunk, bridger) am-
plifier already has ils ouvt regulator,
which can be utilized to transform (i.e.
limit) the battery DC voltage to the
required (regulated) B* output, and
its own AC to DC "converter" to
charge the battery and keep it in a
full-charge condition (i.e. float).

The final consideration is standby
powering locations. Most CATV com-
panies know (or quickly learn!) where
they have difficulties with commercial
power-main reliability. Certain sub-
stations and powering districts seem
to carry the brunt of irregulnr opera-
tion. Most CATV systems now utiliz-
ing battery standby power do so for

- 1o"" - zo"c o"c 2o"c to"c 6o"c
- a o " F  -  a " F  3 2 o F  6 ! o F  r o 4 o F  r . o o F

A M B I E N T  T E M P E R A T U R E

FIGURE TWO - Discharge t ime vs.  temperature
for  a typical  standby DC power source;  an ampl i f ier
which wi l l  run two hours at  68 degrees F would
operate for one hour at an ambient temperature of
-20 degrees F.
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only certain sections of their plants,
where irregular AC power-mains ser-
vice is evident. Therefore as a mini-
mum requirement, trunk (bridger)
amplifiers located in these problem
areas must have standby power
sources available. (In some rare cir-
cumstances, the operator might wish
to standby-power oll of his trunk and
bridger plant segments.) It is usually
unlikely that the operator would care
to provide standby power for highly
locaLized outages, such as standby-
powering i,ndiuid"ual line extender loca-
tions. With battery (DC) standby, for
direct DC to DC standby, the operator
is able to design in a greater degree of
localized backup to his powering re-
quirements than with AC to DC / DC
to AC conversion packages now avail-
able. The key word is flexibility, util iz-
ing this DC to DC approach.

One more feature not to be over-
looked is the difference in housing and
security requirements. Large lead-an-
timony standby power sources not
only occupy considerable pole space
and require periodic maintenance,
they also afford an excellent "chal-

lenge" for vandalism or outright theft

DC to DC power storage system is mounted in con-
vent ional  st rand-mount ing housing;  and powers
trunk or  br idger amp through short  length of .412
cable.

MAY,  1975
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FIGURE THREE -  Basic DC standby power sys-
tem as integrated into an exist ing ampl i f  ier  stat ion
locat ion,  Turn-on of  the standby supply and swi tch-
ing back to a charge condi t ion ( i ,e,  wi th ampl i f ier
powered by normalAC mains) is  instantaneous.  Re-
charge t ime for  a fu l ly  depleted supply is  approxi-
mately eight hours.

of the expensive standby power stor-
age units. By adopting the DC to DC
approach, with the small housing (see
photograph), the operator is able to
strand mount the package which has
the appearance of any other CATV ap-
paratus. These special battery cells are
also less likely to find a ready market
for resale (if stolen) at the local ser-
vice station!

DC to DC Packaoe

The lead-calcium cells mount in their
own (typical) cast housing and are in-
terconnected to the trunk or bridger
amplifier through a short piece of .412
cable. The standby DC power source
hangs on the strand adjacent to the
amplifier station.

During normal line powering situa-
tions, the standby source receives raw
DC from the normal line powered
source. This creates a DC charging
voltage for the standby source, which
is maintained at the proper level by a
charging regulator. When the commer-
cial power fails, a steering diode im-
mediately activates the standby source
as a DC source for the trunk/bridger
amplifier at that location; and the"beat goes on" with no flicker on the
customer's cable television signal.
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-
l

1 1

I



Because most power outages are of a
short duration and are restored. uith-
out any remedial aetion by the CATV
company, it was felt that a two-hour
reserve power storage capacity should
be adequate for most outage situa-
tions. There is of course a tradeoff at
some point where reserve capacity (i.e.
size of cells) becomes so large that the
housing required to hold the storage
capacity exceeds the logical returns
the operator could expect for the in-
stallation. After a study of most out-
ages experienced by most systems, the
"two-hour capacity" number seemed to
be a fair tradeoff for most operators. It
should be noted that if the power out-
age exceeds the two-hour standby ca-
pacity of the standby DC source, the
system continues to function, although
as the voltage drops, all of the ex-
pected things happen, including lower
amplifier output levels and an eventual
shut down of the regulator in the
trunk/bridger amplifier. Full dis-
charge of the DC standby power
source will not harm it. however: the
batteries chosen for the first commer-
cial units will stand 500 complete
charge/complete discharge cycles, or
up to 1,000 cycles of discharge/charge
if the full discharge point is not
reached during each "down" cycle. Be-
cause the batteries are float-charged,
normal life expectancy of a typical
package should be five years or more.

What About Costs

Naturally any standby power sys-
tem costs the operator something.
There are going-in costs, maintenance
costs, and replacement costs for the
storage cells.

Because of the sealed nature of the
cells, routine maintenance costs with
the lead-calcium cells are virtually nil.
And because of the strand-mounted,
small-enclosure housing, replacement
costs for theft or vandalism should be
significantly less than with automo-
tive-type cells.

1 2

To compute the costs of the C-COR
SPS-36P with conventional standby
power for a 60-mile segment of a large
existing plant, the computations of
Table t have been prepared.

TABLE ONE

( 60  m i l e  p l an t  segmen t )

Convent ional
c-coR
SP936P

Number Of
Standby Uni ts

Price Per Unit $
Eatter ies (automat ic
pe r  un r t

1 6  t 9

750.00  $  1  39 .50

1 5 0 . 0 0 00.00
5.00Insta l lat ion Cost ,  each 1 30.00

Total  Going- ln Costs
(79 amps) $1 6,480.00 $ 1  1 . 4 1 5 . 5 0

Thus there is a cost savings of
$5,064.50 for this representative sys-
tem segment, in addition to the other
features already covered.

Differing Standbg
Voltage Requirements

Not all existing CATV plant equip-
ment requires the same DC operating
voltages. For this reason, the standby
units must be available in a number of
different configurations. For example,
a 36-volt positiue standby supply is re-
quired for most Scientific-Atlanta,
Magnavox, Theta-Com, and Kaiser
equipment. A 36-volt positive will also
standby-power much of the head-end
equipment commonly found in service
today. A 36-volt negatiue supply is re-
quired for Jerrold Starline 20 series
regulator units; and a  ?-volt negatiue
supply is required for Jerrold Starline
20 equipment with switching mode
regulnt'ion.

This approach to standby line pow-
ering merits careful examination and
study by any system operator troubled
with plant power outages.

CATJ for



CATCUTATING SYSTEM
HEADEND NOISE LEYELS

Sllstem Noise

CATV system signal-to-noise ratios
are determined by the composite an-
tenna, pre-amplifier and signal proces-
sor s.ystem. The concept of excess
noise over kTB, as is commonlv uti-
l ized hy mi l i tary and deep space probe
communicat ion circui t  system design-
ers, is a concept which can be made to
aPplv to CATV systems iust as wel l .
The beauL.y of such an approach to sys-
tem signal-to-noise ratios is that sys-
tem parameters can easily be reduced
to a set of charts and graphs, which
allow you, the system operator or plan-
ner,  to calculate in advance closely
your own signal-to-noise ratios. By us-
ing the charts and graphs presented
here, you are also able to quickly de-
termine where improvements can be
made in your t:xisting system, and to
compare antenna-vs.-pre-amplifier-vs.-
processor system change-outs to deter-
mine which area wi l l  produce the most
effective improvement in your own
channel-system signal- to-noise rat io.

Antenna Signal-to-Noise Ratio

The electro-magnetic transmission
media ( i .e.  the atmosphere) has a zoise

Bu,
Hansel B. Mead
Q-BIT Corporation
P.O. Bor 2208
Melbounte, Fl. 32901
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Noise vs. Signals

bu,ckground which is a function of sev-
eral factors. These factors include (1)
galactic noise sources (from the sun
and other natural noise sources in
space),  (2) atmospheric ( from thunder-
storms and weather patterns),  (3) man-
made sources (see CATJ for May 1974,
Pages B and 19),  (4) and in dry cl imates
(especial ly the Southwest) noise gener-
ated within dust storms or by the rust-
l ing o1 drv vegetat ion in the wind.

Galactic noise is at a more or less
constant level,  and i t  increases bo high-
er levels as the frequency lowers (see
Figure 1). Surface-effect noise (man-
m:rde and dry climate) levels vary with
geographic areas, antenna (receiving)
palterns, and elevation (above
ground ).

Galactic noise is specified by the
function of excess noise over kTB (a
scale of measurement), or that level of
noise which is in excess of the noise
generated by the terminal impedance
of the antenna. Galactic noise comes
from space, and power levels (at any
given receiving site) are calculated by
integrating the E and H plane antenna
patterns. Increasing the antenna gains
by stacking narrows the E or H (or
both when quad-box stacking is fol-
lowed) plane patterns; however, the
reduction of plane patterns is usually
balanced, as far as space galactic noise
is concerned, by the increased gain of
the antenna system itself. It can be

I
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assumed that if the effective noise cap-
tured from galactic sources stays con-
stant, with antenna stacking, but the
signal level from a point-source trans-
mitter (i.e. a terrestrial transmitter)
increases, that stacking produces an
'improuemen t in system signal-to-noise
ratios for the user.

Stacking to narrow the H plane pat-
tern (stacking vertically, one above the
other) helps lower surface-noise ef-
fects, some forms of long range co-
channel, and aircraft bounce; however
it does nol help with reduction of off-
path point-source transmitters (i.e.
non-desired co-channel signals to the
side or rear, or adjacent channel
sources so located). To achieve a sharp-
er E plane, antennas must be stacked
side by side (horizontally), which effec-
tively narrows up the frontal pattern
of the composite antenna array.

In most situations, yagi-type anten-
nas have greater forward gain than log
antennas of the same boom length
(gain being a function of boom length

1 4

for any parasitic antenna). The main
advantage to the log antenna is its
relatively wide frequency response
range (as compared to a yagi) ,  when
more than a single channel is to be
received from a single antenna aruay.
The relative merits of the front-to-back
and front-to-side ratios with common
logs and yagis will not be discussed
here (such a discussion is planned for
June and July CATA, except to note
Lhat anu antenna array which exhibits
high ratios of rejection for rear of an-
tenna or side of antenna signals will
not only discriminate against man-
made ( i .e.  co-channel,  etc.)  sources off
of the main lobe, but will also reject
galactic sources and terrestrial sources
from those directions as well.

The galactic level of noise does vary
from time to time. The major contribu-
tor to galactic noise here on earth is
our own sun. A disturbed sun produces
markedly higher galactic noise levels
than a "quiet sun." Normally an active
or "loud sun" coincides with the pas-

R E C E I V I N G  A N T E N N A  O U T P U T
N O I S E  L E V E L S
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sage on the sun's surface facing earth
of one or more active regions known as
sunspots. These "spots" are actually
violent storms raging on the surface of
the sun, and the amount of energy
spewed out of these "storms" is almost
beyond comprehension. Fortunately
very Little of that energy reaches
earth; but enough does reach us to in-
crease the background galactic noise
levels during a "sunspot storm" to in-
crease galactic noise levels by as much
as ten times in the VHF region.

The system designer has many fac-
tors to consider when designing a re-
ceiving-antenna array; the mere ad-
dressing of co-channel and man-made
noise sources is really not sufficient
unless your received signal level is av-
eraging 500 microvolts or better at the
antenna terminals.

Amplifier Noise

Thermal no,ise is generated by any
antenna system. As a closed-loop sys-
tem, with no galactic or man-made
noise sources, the noise which is gener-
ated in a piece of 75 ohm transmission
line terminatedby a 75 ohm resistor zs
measurabl,e. It is also something which
we can calculate. For example, such
thermal noise is calculated by the
equation kTB:

(1) where k is Boltzmann's con-
s tan t  (1 .38  x  70  23  J /K) ;
where T is the absolute temper-
ature in degrees Kelvin (K);
where B is the bandwidth (Hz)
of the receiving system.

In a CATV headend, our characteris-
tic impedance is 75 ohms, and for our
discussions here the typical bandwidth
is 5,000,000 Hz, or 5.0 MHz. This calcu-
lates out to a (terminated) noise floor
of -58 dbmv at room temperature (72
degrees F).

If you were to build a perfect (none
has yet been built) amplifier, with a 0
db noise figure, and with a voltage gain
of 20 (db), driven from a 75 ohm

M A Y ,  1 9 7 5

source, you can calculate the amplifier
noise pou-ter output as follows:

(1)-58 dbmv 'noise f loor 'plus 20 db
gain = -38 dbmv noise power output.

Now if our amplifier has a 3 db noise
figure, the calculated noise power out-
put of the amplifier becomes:

(2)-58 dbmv 'noise f loor 'plus 20 db
gain plus 3 db noise figure - -35
dbmv noise power output.

Taking this one step further, if your
antenna system produced a signal of"X" level, and you measured an output
signal level from your amplifier (i.e.
after amplification) of -10 dbmv, your
signal-to-noise ratio would be:

(3) Signal level after amplification of
-10 dbmv minus system noise power
output of -35 dbmv - +25 db signal-
to-noise ratio.

As far as this system example goes,
the amplifier noise figure is ercess
no'ise aboue kTB. Thus if one knows
the system noise figure (SNF), the
gain of the amplifier and the output
signal level of the amplifier, the signal-
to-noise ratio for the system can be
calculated directly in db's. This is a
fairly straightforward, simple exer-
cise, for situations where there is only
a single active (amplifier) stage in the
line. When there are two more ampli-
fier stages (i.e. discrete sections) in
cascade, the noise cal,culntions become
more complicated and prone to error.
The graphs presented here, to be ex-
plained shortly, will make this consid-
erably simpler, however.

The noise figure of a device has noth-
ing, directhT, to do with the bandwidth
of the (amplifier) device. There seems
to be a misconception in the CATV in-
dustry that onlg narrow-band ampli-
fiers can have low noise figures; and
conversely, wide-band amplifiers must
have high noise figures. This is not
true with transistor devices commonly
available today. Low noise figures can
be obtained with both narrow- and
wide-band amplifiers.

Q\
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In the not-so-distant past, when vac-
uum tubes and early transistor devices
were commonly utilized in CATV am-
plifiers, the individual amplifying de-
vice ( tube or transistor) had tobeneu-
traLized to achieve low noise figures.
Neutralizing is a feedback process
where some small, controlled amount
of the output signal of the amplifier
device is coupled back into the input of
the device for stabilization of the de-
vice. When you neutralize a stage, you
are utilizing circuit tricks which in-
herently l;tmit the bandwid"th of the
stage; and the amplifier stage becomes
optimum for noise figure over a rela-
tively narrou) range offrequencies. To-
day's popular use of FET devices (field
effect transistors) also suffer, for a dif-
ferent reason, from the same problem.
The inherent design limitation of an
FET, vis-a-vis a bi-polar family transis-
tor, includes the limitation that an
l'ET is a narrow-band device. It does

l o

not have a very large gain-bandwidth
product (i.e. its gain is limited to a
relntiuely narrow-tuned bandwidth),
and consequently FET's have never
made major inroads inbroadband tech-
nology. The common FET can achieve
a real noise figure of approximately 3.0
db, although some users clzfm noise
figures as low as 1.5 db in special appli-
cations. One of the main advantages to
FET devices is its low third-order in-
termodulation distortion; a function of
the current which they draw (i.e. Inut
current drawn results in improved
third-order intercept problems).

If the designer utilizes a narrow-
band amplifier (i.e. such as a FET de-
vice), the amount of external (passive)
filtering required for out-of-band (i.e.
non-desired channel) signals is lower.
This improves the second-order beat
problem.

On the other hand, if the designer
utilizes a bi-polar device with inherent

I
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broadband characteristics, one amplifi-
er (module)can be utilized for all chan-
nels, and this reduces the require-
ments for spare modules. If the system
designer knows accurately the levels
of in-band ( i .e.  desired channel)  and
out-of-band (i.e. non-desired channels/
signals) he is going to work with, he
wi l l  f ind in many si tuat ions that a
broadband amplifier will function just
as well as a narrow-band amplifier.

Another consideration which must
be included for the system designer
planning an ultimate sensitivity receiv-
ing system is intermod. As Figure 2
shows, the performance of any (pre)
amplifier will be degraded when the
input voltage level of the signal(s)
times the voltage gain of the amplifier
equaLs an output sum voltage greater
than the amplifying device is capable
of producing without distortion. When
there are two (or more) potent signals
through the amplifying device, and the

C A B L E
LOSS

C H A N N E L
PROCESSOR
N O I S E  F I G U R E  ( P N F )

FIGURE 3
amplifier is driven beyond its sum-
voltage output capability, beats occur
between the carriers and their prod-
ucts. A broadband amplifielis more
susceptible to this problem, simply be-
cause it has gain bandwidth product
over a wider frequency spectrum and
is "open" to signals over a broader fre-
quency range than say a narrow-band
amplifier device. In the narrow-band
case the second-order intermod is not
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present and the third order would usu-
ally be caused by the sarne channel
video and sound beating together (or
the desired channel plus strong im-
mediate adjacent channel carriers that
are too close to the desired channel
carriers to be filtered out effectively).

In any system employing a pre-am-
plifier, this device sets or establ:ishes
the noise figure for the u-thole system.
If there is no pre-amp on a certain
channel, the system noise figure (SNF)
is the down cable loss (from antenna to
processor input) plus the processor
nolse l lgure.

Use of Grophs

The graphs and charts presented are
as fol lows:

(1) Figure 1 displays excess noise
from a receiving antenna due to galac-
t ic and disLurbed-sun noise:

S Y S T E M  N O I S E  F I G U R €  ( S N F )

(2) Figure 2 shows intermod prod-
uets as a result of input levels vs. pre-
amp gain, for the Q-BIT SX-0506 pre-
amplifier;

(3) Figure 3 depicts the summing of
noise sources for determination of the
System Noise Figure (SNF);

(4) Figure 4 shows the net effect of
the noise of the system (SNF) added to
the received antenna noise. This re-
sults in an excess noise of kTB for the
complete system (per channel, up to
headend input to trunk);

(5) Figure 5 relates excess noise to
signal-to-noise ratio, and correspond-
ing input levels (from antenna) to
achieve the rat ios;

(6) Figures 6, 7 and 8 are plots of the
combined (summed) pre-amplifier/
processor packages as a function of
pre-amp gain. These graphs are used
to determine the System Noise Figure
(SNF) before the antenna is connected.

P R E A M P  =  3 . 5  N O I S E  F I G U R E

PNF = PROCESSOR NOISE FIGURE

d B

1 2

1 0  1 5  2 0  2 5
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FIGURE 7

I

MAY,  1975 1 9



SYSTEIVI  NOISE FIGURE (SNF}
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Note that not much improvement is
realized after the pre-amp gain ex-
ceeds 20 db.

For practice, assume a 2 db pre-amp
noise figure (see Figure 6) and a 7 db
processor noise figure (PNF), and as-
suming 25 db net gain (from pre-arnpli
fier) we can see that the System Noise
Figure (SNF) is 2 db and that Lhe con-
tribution of the processorto the SNF zs
negl:igible.

Now refer to Figure 4 and TV chan-
nel 6. The predicted ercess noise is
around 7.5 db with an SNF of 2.0 db.
Now refer to Figure 5; if you require a
35 db signal-to-noise ratio, it becomes
clear that a signal level of -15 dbmv or
higher is required. If your system can-
not produce a -15 dbmv signal level to

20

FIGURE 8

the pre-amplifier, there is a degrada-
tion of signal-to-noise ratio. Or, you
could increase antenna gain to bring
the required input signal level up to
-15  dbmv.

Disagreement

If the measured results do nol agree
with the galactic noise background lev-
els given here, there could be one of
two answers: either the noise sources
present from man-made or other
sources are unusually high (if noise
seems to increase or change with
changes in local weather-such as dur-
ing or after a local rain shower-you
can suspect this), or there may be dis-
turbed-sun conditions at the time of
measurement.
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BASICS OF CATV
CHARTRECORDING

The Case For Permanent Records

Many aspects of our industry can
settle for instant diagnosis and record-
ing. Others require long-term diagno-
sis and some recording of data for
analysis. The field strength meter/sig-
nal level meter device records data in
real t' ime only; that is, the meter on the
instrument tells you the level of the r.f.
signal voltage present . . .at that in-
stant.

To record data displayed by an
SLM/FSM, the operator must be in
constant attendance and must be capa-
ble (and willing) to record by hand all
of the displayed readings. This is often
not practical when readings must be
made over several hours (days, or
weeks).

The need for relatively inexpensive,
trouble-free recording apparatus in the
CATV industry is considerable.
Strangely enough, there has never
been equipment designed for this ap-
plication, and very few of the existing
manufacturers of display recording
equipment are apparently even re-
motely aware of the needs of our indus-
try.

CATJ is certain that many systems
employ some type of paper-record re-
cording systems on a regular basis;
and it is our hope that by jumping into
this problem area with both feel, we
can pry some of these techniques loose
from their creators, to share with
CATJ readers. If, on the other hand.

M A Y .  1 9 7 5

See lt Happen

very few people are doing much with
permanent recording systems, per-
haps the series of articles we plan on
the subject will stir up sufficient in-
terest to gain the attention of one or
more manufacturers of this type of
equipment.

Where Needed

To properly plan ony CATV system,
the system designer needs accurate
maximum/minimum data. For exam-
ple:

(1) What is the maximum signal
level from channel "X" which
the system can expect?

(2) What is the minimum signal
level from channel "X" which
the system can expect?

Or, what are the maximum co-chan-
nel levels the system can expect (or is
experiencing) from channel "Y"? Often
a system engineered from afar (i.e. an
MSO system maintained locally but
hard-engineered from a distant point)
suffers from a lack of precise data. The
local (resident) tech reports, "We had
bad co-channel the other night on chan-
nel 11." The hard-engineer type wants
to know (and needs to know) (1) co-
channel from which direction (i.e. sta-
tion), (2) over how long a period of
time, (3) at what level.

Or take the case of a wayward sec-
tion of plant, where customers inter-

T
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P E R M A N E N T  L O C A L  N O I S E  S O U R C E  R E C O R D  -  B y  a t t a c h i n g  y o u r  r o t a t i n g  s e a r c h  a n t e n n a  t o  y o u r
S L M ,  a n d  r e c o r d i n g  t h e  S L M  d e t e c t e d  l e v e l  o n  a  l o w  b a n d  c h a n n e l  ( s u c h  a s  c h a n n e l  2 )  w h i l e  t h e  T V
s t a t i o n  i s  n o t  b r o a d c a s t i n g ,  y o u  c a n  r o t a t e  t h e  a n t e n n a  w i t h  r o t o r  3 6 0  d e g r e e s  a n d  r e c o r d  t h e  l e v e l  a n d
d i r e c t i o n  o f  n o i s e  s o u r c e s  a t  y o u r  h e a d  e n d .  T h i s  c h a n n e l  2  c h a r t ,  p r e p a r e d  i n  t h e  w e e  s m a l l  h o u r s  o f  t h e
m o r n i n g ,  s h o w s  t h e r e  w a s  a m b i e n t  n o i s e  o f  a p p r o x i m a t e l y  5  d b  { o v e r  n o - a n t e n n a  c o n n e c t e d  S L M  n o i s e )
w i t h  v a r i o u s  h e a d i n g s ,  r i s i n g  a t  s e v e r a l  d i s t i n c t  a n t e n n a - h e a d i n g s  t o  a s  m u c h  a s  1 3  d b  o v e r  t h e  S L M  n o i s e
f i g u r e .  B y  m a k i n g  r e c o r d s  a n n u a l l y ,  a n d  c o m p a r i n g  r e s u l t s ,  y o u  c a n  q u i c k l y  l o c a t e  n e w  n o i s e  s o u r c e s
t h a t  p o p  u p  a s  t i m e  g o e s  o n .

mittently report weak signals, or cross
mod, or whatever else equipment fail-
ure can dream up. Again, (1) when did
it happen, (2) what levels were in-
volved, (3) what areas were affected?

In virtually any situation where you
have a need to know maximums and
minimums, you can send a man out to
take up residence in the trouble area,
or atop the hill at the head end, and
wait for the trouble to reoccur. This is
both expensive and a serious waste of
valuable manpower. If the trouble is
truly intermittent or dependent upon
varying (off-air affecting) weather con-
ditions, the man may have a uerg long
utait bef.ore he reports back with suffi-
cient data to allow hard-engineering to
make a determination of the trouble
source.

In the case of head-end designs, we
sel.d.om (and let's be frank about it) de-
sign the head end properlg from the
slart, when we are dealing with signals
beyond their grade B contours (and the
job we do within the grade B contours
is not always that great!). Once you
have been bitten a time or two with an
under-engineered system, your ten-
dency (if.gou are the hard-engineering
responsible agent) is to ouer-eng'ineer
the next system to save yourself the
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embarrassment of being caught with
your antenna level down when a
weather front moves through. Even if
you are dead certain your calculations
are correct, you are tempted to double
the size of the antenna array (i.e. from
two bays to four bays) "just to be
sure." When we are dealing with $500
per bay arrays, doubling from two to
four bays is a $1,000 safety factor that
might not be justified at all, except in
the pocket of the antenna salesman!

In short, a recording system for data
which allows the system engineering
personnel to accurately analyze hours,
days, or weeks of signal levels and
other associated information should be
a prime concern of every system oper-
ator. Even the smallest of systems
(and perhaps they more than others
with more available personnel) should
consider the advantages of being able
to set up an SLM/FSM with a data
recorder at the head end, and walking
away to come back a day or two later
to analyze what really happens to the
signal in question over period of time.

But It Costs MoneA!

The recording of data naturally costs
a few bucks. But it probably costs

CATJ for



much less than you suspect, and cer-
tainly for the rudimentary recording of
off-the-air signal levels, when utilized
with your existing SLM/FSM, it need
not be an expensive investment. Like
any other investment, it needs to be
weighed against the benefits. If a $2b0
recording apparatus saves you $2,000
in antenna investment, because you
have accurate off-the-air signal level
data to plan with, then it is a good
investment. If it makes you spend
$2,000 more for antennas than vour
paper calculations prepared in advance
indicated, it is stil l a good investment
because you have begun with the prop-
er (and documented) information to
plan the system-receiving antennas.
And that quickly translates into more
subscribers in a hurry, which means
improued cash flow.

Because no one has designed a pa-
per-impression recording system /or
the unique requ,irements of CATV, any
machinery which we look at will have
to be either adapted to CATV uses, or
accepted as is with whatever limita-
tions the natural form of the machine
includes. Our preliminary investiga-
tion of recording equipment and tech-
niques will center here on (for the most
part) accepting existing non-CATV
equipment as is, with suitable explana-
tions as to how you can work around
the limitations where they exist. Fu-
ture segments of this series will delve
into modifications of existing equip-
ment for more-extensive recording ap
plications.

What Is Auailnbl.e

Paper-record recordings are hardly
new to electronics; dozens of different
recording machines have been availa-
ble for decades. Most work on the prin-
ciple that an input voltage (or current
developed across a load impedance by
a varying voltage) is translated into
calibrated paper records through the
use of a servo device that moves a
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marking deviee (i.e. pen) back and
forth on a paper chart (or strip). The
paper chart or strip is driven by a
motor which has fixed or variable
speeds, calibrated, so the operator is
able to pre-set the recording medium
(paper chart or strip) for a known
amount of aduance per hour. The for-
ward advancement of the paper chart
or strip is a function of time, and with
suitable markings for time, the opera-
tor of the machine knows at a glance
that a certain event or series of events,
as recorded on the paper record, took
place at a certain time.

The control voltage (or current)
emanates in the signal monitoring de-
vice, in our case the SLM/FSM. It is
fed to the recording apparatus through
a connecting cable, where it provides"drive" to a servo mechanism. When
the control voltage is high, the servo
records in one area of the paper or
strip; when it is low, the opposite end
ofthe chart or strip gets the recording.

Impressions on the paper record or
strip are commonly made by ink pens
(mostly special nylon tipped felt-type
marking pens these days), or by physi-
cal impressions (inkless) on a pre-car-
bonized paper/strip. Impressions
made by a pen are continuous, and as
the chart drive (paper/strip) motor ad-
vances the chart paper/strip ahead,
the path of the pen is traced on the
PfPer/strip. Impressions made by
physical contact between the servo-
driven recording indicator and the car-
bonized paper are usually not continu-
ous; a "hammer mechanism" lifts and
strikes the carbonized paper repeated-
Iy, with the result being a series of"mice tracks" across the paper/strip
where the hammer has repeatedly fai-
len while the chart drive motor ad-
vanced the paper/strip.

There are many "brand names" in
recording devices, a few of which are
Esterline-Angus (pen type), Heath or
Heath/Schlumberger (also pen type),
Rustrack (primarily inkless recording
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systems), and Simpson (also primarily
inkless recording systems).

The basic recording machine con-
sists of:

(1) A basic meter-type movement
( i .e.  such as 0-1 vol t  dc, or 0-1mA),
which replaces the usual meter-move-
ment scale (i.e. panel display) with a
servo-driven arm that moves left/right
(or up/down)as a function of input vol-
tage (current);

(2) A chart drive motor, which ad-
vances the recording medium (paper
or strip chart) at some precise (cali
brated) speed;

(3) A case and set of onloff and
(hopefully) calibrate controls.

Beyond the basic instrument, which
may be AC operated and/or DC (bat-
tery) operated, the buyer is selecting
add-ons or choosing between things
like paper/strip physical width, multi-
plex opertion (i.e. offering the capabili-
ty of recording tuto or more euents
s'imultaneouslg on the same paper/
strip), and so on.

Recall in our series on SLM/FSM
devices in CATJ (1) we investigated
things like meter-scale definition (i.e.
how easy it was to read small changes
in indicated levels), and the 20 (or 30)
db meter scale width for most instru-
ments available on the CATV market.
Both. are important to our present dis-
cusslon.

Strip/Puper Width

The utid.th of the paper (i.e. the left-
to-right paper expanse available for
impressions) is important because it af-
fects recording definition. Just as you
have more trouble spotting interfer-
ence on a five-inch Sony than you do on
a 21-inch receiver, if your recording
area for a paper/strip is limited to two
inches, and you are compressing 20 db
of range into that two-inch paper
width, the "definition of the recording"
may prove to be a problem in critical
analysis.
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Of course smaller machines are more
portable and less expensive (many of
the single voltage,/current scale units
available are not much over 9100). But
like any other tradeoff, you do lose
something in the transition to small
SIZE.

One of the areas of recording where
high definition may notbe a problem is
the single-event recording, such as
noting precisely when a station comes
on or goes off (or any other signal or
voltage measurable function). If the
variation in level is not great, the low-
er-definition machines (and less expen-
sive machines) are well worth looking
into (these are primarily Simpson and
Rustrak units).

On the opposite end of the scale,
where high definition is desirable,
units such as those offered by Ester-
line-Angus or Heath (Heath/Schlum-
berger) have standard chart widths of
10 inches (about equivalent of going
from a 5" TV screen to a 25" screen
when compared to a 2" wide chart/
strip). For this you pay a few more
dollars, but in the process you (honest-
ly) get a whole lot more machine.
Naturally, each has its place, and per-
haps you will find a place for both be-
fore we are done with this series!

Meter Scale Width

The common CATV meter has a 20
db (or 30 db in the case of Sadelco)
display scale meter. Because CATV
voltage levels (r.f.) are a log function,
we end up with a voltage range in a
typical SLM/FSM instrument of some-
thing like 10 to 1 for any given meter-
scale range (32 to 1 in the case of
Sadelco). Keep in mind that the SLM/
FSM display circuitry (i.e. the elec-
tronics which drives the meter ele-
ment) is aht;ays operating in the same
range (i.e. the same 10-1 or 32-1

(1) See CATJ for
ber,  December 1974,

October, Nouem-
January 1975.
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range); the actual range you read is
varied by adding or subtracting exter-
nal (i.e. external to the amplifier-elec-
tronics in the meter drive circuit) at-
tenuators. This means the basic elec-
tronics is a 10-1 or 32-1 voltage range
circui t .  The voltage/current developed
for the meler-scale reading is bot-
tomed out (i.e. let's call it zero here)
when the part icular scale reading you
have going is at a minimum, and ii is
topped out (let's call it maximum here)
when the meter indicator is "pegged. ' ;
In between zero and maximu-ni we
have a drive voltage,/current which
causes the SLM/FSM meter indicator
to read out signal levels to us.

The voltage/current range of the re-
cording machine enters in[o the scen-
ario when you have a known output
drive voltage/current range availa^ble
from the SLM/FSM. For example, if
you own a Blonder-Tongue FSM-2, you
chart recorder drive voltage, availible
at the MODulation outpufjack on the
front panel, is approximately 0.2b volts
(DC) when the SLM/FSM sisnal level
pegs the meter in the maximum range-
level portion of the meter (SLM/FSM)
scale. A recorder which has a lowest
input range of 0-1 volt DC would prob-
ably not give you a full chart/strip dis-
play in the 0-0.25 volt range when con-
nected to an FSM-2 meter. So it is im-
portant to know (1) the output voltage
range available from your SLM/FSM
for chart recording purposes, and, (2)
the recording range of the instrument
you are considering, before buying. In
short ,  when select ing a recordlr ,  

"give

some basic thought to the range you
select if you select a recorder with onlv
one fixed range. It may be lower than
your maximum full-scale SLM/FSM
chart recorder drive voltage (you can
build up a resistance bridg-e to drop it
down into your range), but it should
not be higher than the maximum (full-
scale) voltage available from the SLM/
FSM if you want to use the full paper-
width definition of the recorder. 

'
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Driue Voltages Auai,lnbl,e

Because the CATV industry has nev-
er given more than passing interest to
permanent recording apparatus for
signals and the l ike, there is nothing
l ike a uniform approach to providing i
chart recorder drive voltage output on
SLM/FSM meters. Only Blonder-
Tongue (FSM-2) and Jerrold (727, etc.l
even mention SLM/FSM appl icat ions
of chart recording devices 

- 
in their

manuals. Blonder-Tongue says (re-
garding the level available at the
MODulation OUTput jack), "A mini-
mum of 50 microamps is available at
full-scale deflection. . . (sufficient) cur-
rent to drive a recorder or external
meter. . . . " Jerrold, of their 727. savs". . . the current through M1 (met"er
display) is made available at jack J1 for
opera t ion  o f  a  record ing  dev ice . . . . "
And that is about all of the guidance
either gives.

Most chart recorders have relativelv
high input impedances (500K to in-
finite, depending upon the input vol-
tage range and servo balance). This is
an on-purpose design to keep circuit
loading at a minimum when recordings
are being made of delicate circuits.
This means that essent ial ly the vol tage
appearing at your SLM/FSM chart  re-
eorder jack is going to be the voltase
which the chart recorder actuallv see"s.

The B-T FSM-2 and the Jerrold (?22)
provide operational jacks for this pur-
pose. As noted, the B-T unit provides
aproximately 50 microamps (roushlv
0.25 volts DC) at their MODula'i,ion
O-UTput jack on the front panel. The
727 provides approximately four times
as much output voltage at their re-
corder jack as the FSM-2.

There are two schools of thought re-
garding houl to go into meters that do
not provide specific chart recorder
drive voltages for the operator. One
suggests that you utilize the video out-
put jack (levei) sinee they typically
provide from 0.5 to 1.0 volt peak tb

I
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D E F E C T I V E  P R O C E S S O R  O U T P U T  L E V E L  C O N T R O L  -  T h i s  c h a r t ,  m a d e  o f  a  c h a n n e l  7  o f f - a i r  s i g n a l
( b o t t o m )  a n d  t h e  c h a n n e l  7  p r o c e s s o r  o u t p u t  ( t o p )  w i t h  t w o  s e p a r a t e  c h a r t  r e c o r d e r s  s h o w s  o u t p u t  l e v e l
v a r y i n g  b e y o n d  u n i t - s p e c  r a n g e ,  b u t  n o t  a s  a  f u n c t i o n  o f  i n p u t  l e v e l  c h a n g e .  P r o b l e m  w a s  t r a c e d  t o  a
d e f e c t i v e  d i o d e  i n  p i n - l e v e l - c o n t r o l  c i r c u i t .

-l\
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er output jacks) to go into the instru-
ment and install a simple phone-type
jack (or F fitting) which goes in series
with the existing meter element in the
SLM/FSM. Diagram 1 indicates how
Jerrold does this with the 727; the
same approach with other meters
would work just as well.

Recording Speeds

The speed at which the chart drive
motor advances the recording paper or
strip is an important consideration be-
cause like the physical width of the
chart, it affects the definition of the
recording. The faster the chart paper
moves through the machine, the more
definition you have. At one inch per
minute you pile up 60 inches of paper
per hour, a considerably higher grade
of "definition" than at one inch per
hour!

Machines available offer fixed or
selectable chart (advance) speeds.
Typically, in the lower-cost inkless ma-
chines, you have fixed (or switch selec-

peak output. The principal problem
with this approach is response time of
the SLM/FSM detector and the re-
sponse time of the recorder. In effect,
at the video output jack you have
greater voltages present when the sta-
tion is full white transmitting (the
rough equivalent of 80o/o video modula-
tion at the transmitter); and your
chart recorder response, if sufficiently
fast, will record not only varying signal
levels (interpreted as varying amounts
of video modulation) but olso uarying
modulntion leuels. In addition to this,
some SLM/FSM's produce very little
u'id,eo-out (voltage) at relatively lnut
SLM Ievels (i.e. below mid-scale on the
display) which means that when a re-
corded signal fades, you may lose video
output from the SLM/FSM much lost-
er lhan the r.f. signal level.

The other school of thought suggests
that while recording the video-out lev-
el is a quick, simple and not very com-
plicated approach, it would be better
for the user of a Sadelco, Benco, Mid-
States, etc. (which do not have record-
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DIAGRAM 1

table) speeds in the 1-12 inches per
hour range. And in the ink-impression
machines, you have wider ranges from
as low as 0.2 inches per hour to as high
as 30 inches per minute. Chart paper
naturally costs money, and if you in-
tend to use your recorder frequently,
it should be a consideration. Inkless
machines usually have rolls averaging
50 feet in length, which at one inch per
hour develops 600 hours (25 days) of
continuous (non-stop) recording space.
Table t here indicates what you can
expect with various chart speeds vs.
chart paper roll lengths. The Heath
machine, to be discussed shortly, has
120-foot rolls (of l0-inch-wide paper),
which at 30 inches per minute nets you
48 minutes of recording time. The
same roll running at 0.2 inches per
hour in the same Heath machine will
require only 4.8 inches per day, and
will last 300 days in non-stop use.

The recording speeds (i.e. chart ad-
vance speeds) you require will depend
to a large extent on the uarietg of uses
goz envision. Very fast speeds (i.e. 30
inches per minute) are probably of lft-
tl.e use to the average CATV field per-
sonnel, but anyone interested in plot-
ting the AGC response time of a pro-
cessor or the fade-modulation rate on
beyond-the-horizon signals would find
it useful. Accordingly, very slow
speeds (i.e. 0.2 inches per hour) proba-
bly are useful only for recording on-
and-off events (i.e. channel off, channel
on). At very slow speeds the recorder
simply compresses time into such a
nar'ro'w dispka u/id"th that individual
(or even short-term cum) variations
cannot be "read" from the chart.

M A Y , 1 9 7 5

Recording roll paper varies in price
with the type machine, paper source
and quantity purchased at one time.
Typical prices for 50-foot rolls of the
inkless-variety machines average
$2.50/$3.00 each, while the 120-foot
rolls for the Heath family of recorders
run $4.00/$5.00 each.

Virtually all paper rolls have grid
markings, in both the vertical and hori-
zontal directions. Paper markings tend
to be linear markings (for example the
Heath has 100 marks or grid lines in
the vertical direction-up and down for
the recorded voltase-in 0.1 inch in-
crements, and 5 grid marks per hori
zontal inch-along the direction of pa-
per flow-at 0.2 inch markings). These
grid markings provide convenient
methods of calibrating the recording
for time (using the 0.2-inch markings
per inch) or signal level (using the 0.1-
inch markings per inch).

An example of how this calibrates is
as follows:

(1) At one i.nch per m,inute-each
horizontal marking grid equals
12 seconds

(2) At one inch per hour-each hor-
izontal marking equals 12
minutes

The vertical markings (of signal lev-
el) work out to fractions of a db per
mark for the typical2O-db-wide record-
ing span. With 100 marks or grids on
the scale and 20 db of record width.
you have 2 db per inch or 0.2 db per
grid mark.

TABLE ONE
Chart Speeds vs. Run Times

Speed 5 0 ' R o l l 1 2 0 ' R o l l

.2 IPH 125 days 300 days

.5 IPH 50 days 12O days
1  IPH  25  days  60  days
2  IPH  12 .5  days  30  days
4  |  PH  6 .25  days  1  5  days
8  IPH  3 .12  days  7 .5  days

1  6  |  PH  1 .06  days  3 .25  days
32  IPH  0 .53  days  1 .12  days
64 IPH 0.26 days 0.56 davs

I
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Practical Recording

More than six years ago, a Heath
EU 208 recorder with the then avail-
able EU-20-26 multi-speed chart drive
was acquired and put to work in CATV
applications. Both units have subse-
quently been replaced bg Heath by
more-modern (i.e. solid state) instru-
ments. What follows is more of a six-
year report on cumulative experiences
than a product report for an instru-
ment no longer commercially available
new (2) .

The EU-208 was intended prtmarUy
for laboratory applications, and with
the EU-20-26 multi-speed chart drive,
it cost approximately $350 new (in
1969). It offered 21 chart drive speeds
which resulted in paper speeds of from
five seconds per inch (12 inches per
minute) to 0.5 inches per hour. The in-
put voltage ranges (for full-scale re-
cording deflection) are 10, 25, 50, 100
and 250 millivolts. Other ranges of in-
put voltages are accommodated with
fixed resistor pads, and the instrument
has a vernier adjustment that allows
the user to adjust for full-scale deflec-
tion (i.e. maximum level recording)
down as low as 3.3 mV in the 10 mV
scale (for example).
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This particular EU-20-B with multi-
speed drive has seen hundreds (per-
haps thousands) of hours of use in
CATV applications. In one three-week
span it ran almost continuously, sort-
ing out data for three projected CATV
head-end sites in Texas, for example.
Because the unit was producedprtor to
the solid-state re-design at Heath of
their recorders, it zs a tube-type unit.
Yet in six years of heavy use it has
required only one tube change-out, and
very minor maintenance. This is men-
tioned primarilg because when we pur-
chased the unit, initially we had some
misgivings about taking a lab-applica-
tion recorder out into dustg fi.ehis or
hauling it to the top of inaccessible
mountaintop peaks (it once travelled to
such a site on a mule's back for several
hours). Seemingly, if the user shows
modest concern for his investment,
most chart recorder instruments
should reward you with many years of
faithful service.

The biggest single Limitation with
most recorders is the 20 db (or 17-20
db) span-width which a stock recorder
will record when connected to a stock
SLM/FSM. There are some tricks you
can play to expand the range to more
than 20 db, but they will not be cov-
ered here in this initinl look at record-
ing devices.

The primary thing to remember
about any chart recording device is
that gou caltbrate the chart as you set
up the recording session. This is done
by adjusting the SLM so that you have
exactly a full-scale reading (i.e. if the
SLM is on -10 to *10 dbmv range,
you would indicate t10 dbmv on a test
signal) on the SLM/FSM; then by ad-
.iusting the input r'ange (with vernier if

(2) Although the chart recorder dis-
cussed here is no longer auailnbl,e from
Heath, seueral newer" sol'id" state uer-
sions are auuilnble. These units will be
discussed in future issues of CATJ as
this series cont'inues.

It
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available) on the chart recorder so that
at full scale on the SLM corresponds to
full scale (maximum level b^eing re_
corded) on the chart recorder. If you
start out this way, the window or
range of the chart  recorder wi l l  be ap_
proximately 20 db wide, and you "un
then proceed to initially cakbrate your
chart or strtp at the jtart point 

"wtth

the actual Leuel bei.ng recbiued. Be-
cause the chart is scaled (i.e. has grad_
u,al.ed markings), you can then ma"rk at
Lhe start  point on the recording paper
uthat the actual Leuel is at ful'i i.it".
and proceed to count,  down in one db
steps /or the correspondtng marks on
the raw chart  paper.

Most chart recorders have quite ac-
curate chart-drive motors, especially
in the_slower ranges of 12 inches per
hour down to lraclions of an inch per
hour. Therefore if you start off 

^by
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marking the chart at (say) 6 pM on the
horizontal  gr id,  you cin easi ly cal i_
brate lhe completed chart for time at a
later poinL a.fler Lhe recording is com_
pleLed, provided you know h6ut manu
inches the chart driue ad.uanced. th"e
chart per hour.

Some of the newer chart recorders
have built-in 60 Hz line filters. Anv
servo-operated chart recorder has a
potenlful problem wiLh false r.esponses
to 60 Hz f ields in the area, and some
have a "60 Hz null" control to phase the
60 Hz out of the tracking m^echanism
drive. Many years ago wJbuilt a small
60 Hz filter for this purpose, as shown
in Diagram 2. This ia built into a small
minibox, outfitted with a standard
two-prong banana plug jack so that i t
Iits directly into the input line on our
EU-20-B. The use of the external 60 Hz
filter improves the 60 Hz null control
response on the EU-20-B; and later
versions of this recorder from Heath
have such a filter built in. Some years
after purchasing the unit we 

-were

l'aced wilh making some recordings us-
tng a meter other than the B-T FSM_2
for a signal source. The FSM-2 has a 20
db (approximately) uarinble i.f. attenu-
ator control, which means that you can
take ang signal and using the variable
i.f.. atte.nuator bring the ieading up to
lull scale (see preceding data)so as to
allow full-scalc alignmen t of the servo
on the reeorder. This is a very handv
feature which the FSM-2 has. bul
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which other SLM/FSM devices do not
have. Left with only the 10 and 20 db
step attenuators on the second meter
we were forced to use for recording,
we found that the vernier adiustment
on the range scale of the EU-20-B was
not quite adequate to allow us to make
full scale on the EU-20 B correspond to
full scale on the SLM. So potentio-
meter Rv-1 (see Diagram 2) was
hastily added to the 60 Hz filter box.
This 1K pot across the input to the
EU-20 B gave us the added fl.eribility
we needed to "pad" the SLM output
level so that we could net the tuto de-
uices together for full scale equals full
scal.e. As they say, necessity is the
mother of invention!

Longtime readers of CATJ will re-
call our features appearing in the Octo-
ber issue (92 Mil.es of Terrain, Page 7)
and January issue (Signal Propaga-
tion, Page 7). The charts appearing in
those reports were prepared on the
Heath EU-20-8.

AnA Reasonablp Voltage

Virtually any reasonable voltage (or
current) can be permanently recorded
with most of the relatively inexpensive
chart recorders. For example, any of
the $100 $150 inkless (impression)
units can handle monitoring of plant

AC amplifier powering voltages. You
would be surprised how often you can
trace intermittent cases of amplifier
crud to faulting AC power supplies, or
unexpected AC supply drops belout the
regulntor-requ'irement for voltage at
the far end of a distribution line.

Co-channel can be monitored by run-
ning the output of a good-quality SLM/
FSM through a simple 10 or 20 kHz
filter so that onlg the beat signal (vol-
tage) produced by the two beating TV
carriers gets through to the recorder.

Proof of performance tests would be
decidedly simpler if you left an unat-
tended chart recorder and SLM/FSM
at a test monitoring point. Since we
are only concerned in these FCC man-
dated tests with uarintions of.12 db or
less, even the inexpensive inkless re-
corders should suffice. And by attach-
ing the actual record'ing strip to the
test results for the year, and fil ing all
of it away, you greatly simplify the
potential question of test validity.

In Future Reports

In future reports we will take a look
at some of the present-day instru-
ments available. and Iook into the
many unusual (i.e. useful) ways you
can use such an instrument in your
system.

l

CATJ ONE YEAR OLD

My how time flies when you're having fun! More than 624 pages ago, CATJ entered
the CATV world with the May 1974 issue. It featured a report on off-the-air noise
sources, RFI (radiation from transmitter sources), a do-it-yourself marker/signal gener-
ator, a short course on single-ended line extenders and a maintenance piece on tube-
type strip amplifiers.

A few more than 1,000 early CATJ subscribers have recently been sent subscription
renewal notices; and as each month rolls on, later subscribers to CATJ will also be
receiving their renewal notices. We ask that when you renew that if your name or
address is incorrect on the renewal form, that you correct it for us. The same computer
memory which prepared your renewal notice label also prepares your monthly maga-
zine address label.

It has been an eventful year, and for that we thank every reader/supporter. In the
coming year there will be new (additional) wall charts, and special manuals for tests and
measurements. We like having you as a reader and we look forward to your continued
support!
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An Equipment Review

A Re-Bir thl

WAYETEK 1O5O
SWEEPMACHINE

Many (many! )  years  ago Jer ro ld
brought out the first sweep-signal gen-
erator intended for CATV. It was out-
fitted in a box very similar (if not
identical) to the box which would later
house the 704 FSM device, and i t  had
two large knobs on the front to control
s w e e p  w i d t h  a n d  s w e e p - c e n t e r  f r e -
quency. Today if you can find one of
these ant iques, i t  wi l l  set you back
around $15. Early users remember
that the unit covered 140 MHz sweep
width, "wide open," which meant that
you could not quite cover the span
from channel 2 (55 MHz) to channel 13
(215 MHz) in one whack.

Later ,Ierrokl brought out the now-
famous 601 CATV sweep machine. The
601 extended the range so you could,
look over the channel 2-13 spectrum in
one whack, but like its predecessor, it
was (olso) a 50 ohm version. If our
memory serves us correctly, the 601
n e u e r  w a s  a n y t h i n g  b u t  a  5 0  o h m
mach ine ,  and Jer ro ld  p rov ided the
CATV user with a 50/75 ohm loss/
match pad. When the 601 came from
the factory, it had BNC fittines on it.
Chances are i f  you have onel loat ing
around your system backshop gather-
ing dust, someone has taken the time
to conuert the BNC fittings to CATV"F" series fittings; but chances are also
good that the machine, even with an"F" series fitting on it, is stil l a b0 ohm
machine.

M A Y , 1 9 7 5

The-beauty of the 601 was its price:
trround $500. The 601 used a sweeping
method dependent upon a saturited
reactance scheme. Some of the other
VHF sweepers of that era, such as the
Te lon ic  un i ts ,  had a  motor -d r iven
s w e e p e r  ( i . e .  m e c h a n i c a l ) .  T e l o n i c
must have had a great deal of sales
success with the motor-driven sweep-
er, because there are many people in
CATV who believe all early s*eepers
were mechanical  sweeps.

Later still, Jerrold. came out with a" f a n c y  m a c h i n e "  t h a t  o b t a i n e d  i t s
sweep from an acoustical system that
moved a capacitive vane in and out of a
speaker cone. Apparently there were
many techniques avai lable for creat ing
a "swept signal" in those earl ier days.
But the first real stir towards modern
sweep equipment was, if our memory
is correct, the product of Kau when
they devised the f i rst  var ieap (sol ia
state) sweep product.

Now this is not meant to be a historv
of, or thesis about, sweep machines. A1
some future date CATJ will investi-
gate the fundamentals of sweep-test
equipment. However, the sweep which
we depend upon, and take pretty much
for granted in CATV today, is really
not all that recent an evenr.

Most current approaches to CATV
s-weep equipment are tagged in the
$1,000/$2,000 pricing range. When you
add markers (most sweeps make mark-

I
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1O5O SPECS

F r e q R a n g e .  . . . . . . . 1 - 4 0 0 M H z
Modes . Sweep and CW
Freq Dial-

Calibration 50 MHz intervals
Accu racy  . . . . . .So /o fu l l sca le

Sweep Width . . . . .200 kHz to 400 MHz
D isp layL inea r i t y  . . . . . . . . . 2o /o
Spurious Signals-

Harmonic . . . . . . .30 dbbelow output
Non-harmonic . . .30 db below output

ResidualFM. . . . . . . . . less than 15 kHz
Drift-(30 min warm-up)

. . . . 1 0 0  k H z , 5  m i n s ;
2MHz,8 hours

Blanking-
Retrace blanking of RF output for
sweep operation; removed for CW

RF Output . . . +10 dbm (*64.5 dBmV)
RF Output Impedance 75 (or 50) ohms
RF Output Flatness . . . . .+/- 0.25 db
Attenuation-

V e r n i e r  . . . . . 0 - 2 0 d b
Step . . . .0-50 db,10 db steps

Sweep Rate . . . . AC line freq, 50/60 Hz
Scope Horizontal-

. . . . . 18  vo l t  p - t - p  t r i angu la r
RF Markers . . . Birdy bypass, provision

for six markers (see text)
Marker Size-

. . Adjustable 4mV to 4 volts
Marker Width-

. . . . . Adjustable 100 kHz to 400 kHz
Programming ....Remoteprogram-

ming plug on rear apron for center
freq, sweep width,0-20 db vernier
control

Power Requirements-
. . .115 VAC at 50/60 Hz, 15 watts or

230 VAC 50/60H2
Dimensions . . . . .4.125"hx 9"w x 9.5"d
We igh t  . . . 7 l bs
Price . . $495.00
Manufacturer-

.  .  .  .  .  . .Wavetek,  Inc. ,  P.O.  Box 190,
Beech Grove. IN. 46107

ers optional), detector, and some atten-
uators, you usually have a pretty fair
amount of cash tied up in a piece of test
equipment which is mandatorgr only for
FCC tests, although it is highly desira-
ble for routine daily work as well.
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The 601 from Jerrold brought
sweep-test equipment down to the
price range which most (if not virtually
all) CATV systems could afford. But it
was of the end of the non-solid-state
era. When solid state hit, the prices
jumped back up again. The subject for
this review, the Wavetek 1050 solid-
state sweep, threatens to bring the
price tag back doun to a point where
once again every system should be
able to afford at least one 1050.

1050 Specs

The 1050 sweep/signal generator is,
as the manual states, a general-pur-
pose broadband instrument couering
the ronge 1 to 400 MHz. The abbrevi-
ated operating specs are shown separ-
ately here in box form.

Basically, a sweep generator is a
standard reference source. It is in-
tended to provide a signal of. knoun
leuel over a wide or narrow band of
frequencies; and to do it with such pre-
cision that when you run this test-sig-
nal source into and through an ampli-
fier (filter, etc.), the detected signal,
when displayed on a scope, can be re-
lied on to truly represent the gain-and-
tilt characteristics of the amplifier (fil-
ter. etc.) under test.

Because you rely on the sweep gen-
erator as a reference source, one of the
primary concerns any user should have
is the "RF output flatness" of the
sweep generator. Most sweep genera-
tors spec RF flatness (i.e. the amount
of variation over the sweep display
width in the measured/displayed out-
put) as a function of sweep width. Gen-
erally, with most instruments, the
wider the display range the greater
the deviation above and below the sup-
posed output level. And most sweep
machines, the 1050 included, have
rated (or spec-denoted) maximum out-
put levels (*10 dBm in the case of the
1050 - that is not *10 dBmV). By
cranking in attenuation on the ma-

I
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chine, the operator is able to reduce
the sweep level (by a known and cali-
brated amount) to an appropriate in-
pu,tlevel for say a line extender which
may be under Lest.

Wavetek rates the 1050 flatness as
+ /- 0.25 db over the spectrum 1-400
MHz. Using an external detector
(Wavetek D171),  we compared the out-
put line.arity of the 1050 against a more
expensive sweep generator, and found
the 1050 wel l  within the */-  0.25 db
spec. For narrower sweep rates, such
as 50-100 MHz, the var iat ion we mea-
sured with the 1050 supplied to us by
Wavetek was in the */- 0.15 (or bet-
ter)  region.

The 1050 provides either a swept
output (over any width from 200 kHz
to 400 MHz) or a CW (single-carrier)
output.  The single-carr ier output is
useful ,  in case you have not ut i l ized a
sweep previously, for the same func-
t ions you might use an RF signal gen-
erator for.  In the CW (output) mode,
the stability of the carrier is about 100
kHz for f ive minutes of operat ing t ime,
accorrl.inq to Wauetek. Again, we
found the stabi l i ty considerably better
than this with a counter ( frequency)
connected to the output; approximate-
l.y 10 kl{z for five minutes operating
t ime at 50 MHz where we ran our
cheek.

Built into the 1050 are two output
attenuator controls. One has six posi-
tions and is in 10 db steps (0 db to 50 db
of attenuation). The other is a 0-20 db
vernier control (see photo of front pan-
el). The 0-20 db vernier control re-
minds us of the i.f. sain control on the
front panel of  the Blonder-Tongue
FSM 2 meter, because it has no panel
markings behind or around the control.
There is a small dot on the knob, ap-
parently to tell you where the knob is
on an unmarked panel behind. Our
first preference, for this vernier con-
trol, would be a front panel marked
scal.e calibrated from 0 20 db. If Wave-
tek finds that the calibration between

M A Y ,  1 9 7 5

HiYSI t "  
1o5o swEEp wi th  1 ,  ro ,  and 50  MHz

units varies substantially, and they
feel uncomfortabln marking this verni-
er control from 0-20 db, then at least a
series of panel markings with refer-
ence numbers would be useful; the
operator of the 1050 could calibrate his
own vernier dial .

It would be good at this point to
re-emphasize the price of the 10b0:
$495, less your choice of optional mark-
ers. The price needs to be re-empha-
sized because (1) it is louter than anv-
thing else available on the CATV mar-
ket today, (2) we, like you, run the risk
of trying to compare the unit across
the boat"d with other sweepers costing
two or three times the g49b price tag.

Wavetek has put the 10b0 together
utilizing some pretty clever solid-state
technology and by utilizing many basic
building blocks which they happen to
have around the factory, buitaing
blocks which show up in identical oi
similar form in other Wavetek sweep
machines.

Because Wavetek has a pretty ex-
tensive line of solid-state sweep equip-
ment, and because anyone who builds
more than one version of anything to-
day had better double up on parts and
module usage wherever possible, the
1050 is really as clever a packaging job
as much as anything else. By borrow-
ing modules from other sweeps, Wave-
tek has been able to pass the savings
along to you, the user, and to break
through the CATV sweep price barrier
at the same time. In the end, the
CATV industry benefits because the
price tag puts the sweep into the mar-
ketplace at a level where people who
need sweeps but who feel they could

I
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1050 Manual A Winner

Often when a new piece of equip-
ment is introduced, in the rush to get to
the marketplace, the manufacturer
hurries the unit into shipment without
a complete manual enclosed.

This is not the case with the 1050,
which has a very comprehensive man-
ual. The manual not only adequately
covers theory of operation, setup and
operation, but it also provides a wealth
of practical trouble-shooting data. Be-
cause CATJ has found so many other
units lacking in the manual depart-
ment, we were especially pleased to
see such a fine effort from Wavetek for
the 1050.

not afford one until now will upgrade
to sweep technology for system main-
tenance.

That much said, let's move on with
what the 1050 does, and how we are
tempted to backseat re-engineer the
box with plenty of free advice for the
folks at Wavetek. One of the first
things you notice is that the 1050
draws all of 15 watts on 115 VAC (the
unit will operate from 115 or 230 VAC
at the throw of a switch). Now 15 watts
is not very much power. Next if you
check the manual you find that the
power supply puts out 30 volts DC and
is regulated down to an operating volt-
age maximum of 18 volts DC. This
brings up the interesting possibil:ity of.
line powering the 1050 from virtually
any place in town off of your CATV
trunk or feeder lines.

To accomplish this handily, the CATV
syster4 would locate a convenient
source of 30 uolts DC in a line ampli-
fier, and through an external power
insert  jacknotpresent ly located on the
1050 (i.e. it would have to be added),be
able to power a 1050 at will from any
spot in town. To make this change al
the factory, Wavetek needs a jacli and
diode. To make this change at the
CATV plant, the system would have to
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open up an amplifier case and alligator
clip into the amplifier supply. Or a pro-
g re s siu e ampltfie r manufac turer might
add this external powering capability
to their amplifiers. We bring this up at
this point because it appears that
more and more highlU lC/solid-state
test equipment i* coming on the mar-
ket. Being tied to sometimes-not-so-
handy 110 VAC outlets is hardlg nec-
essarA when we have 30 or 60 VAC
avaif able aII ouer toun in our own sys-
tems; and the ability to plug in could
be accomplished so easily.

The basic $495 priced package is
complete. Markers are optional, and
they are available (at approximately
$60 each) in ones, 10's and 50's,  plus
whatever else you can dream up.
There are provisions for six plug-in
marker modules. The front panel
switches (push inlout)select the mark-
ers you desire for the display you are
working with. Markers are developed
using the birdy bypass technique, and
there is a plug-in provision for an ex-
ternal variable marker (such as from a
signal generator) as well. Marker size
and marker width are adjustable with
front panel controls; size from 4 mV to
4 volts and width from 100 to 400 kHz.
If you intend to utilize an external sig-
nal generator for a marker,  i t  mui l ,
have .1 vol t  (RF) level at  50 ohms to
produce a marker on the display. If you
select the 1, L0 and 50 MHz markers
(total of three), which is pretty stan-
dard, you have approximately 9675
total tied up.

BasicallA Modulnr

As the electronics world becomes
more and more IC-ized, the block din-
gram for any piece of equipment be-
gins to look more and more like the
real unit. In other words, as IC's take
over the complex world of dozens or
hundreds of discrete parts, you will
eventually end up with a piece of PC
board with etched inter-stage connec-

CATJ for



Do's and Don'ts

There are a few tricks in using sweep
systems which old-timers do as second
nature but that newcomers to sweep
techniques may not know about.
(1) RF OUTPUT CABLES-Keep out-

put cables from the sweep (source)
to the test unit as short as possible.
under  th ree  fee t ;

(2) CONNECTORS-the 1050 has BNC
fittings; it is far better to so to the
trouble o[ making up BNC-bg patch
cords than to try to use BNC,/F
transit ion f i l t ings (which are usual-
ly a sorry lot, especially for shield/
g round connec l ions) ;

(3) DETECTOR-Virtually anyone can
throw together a detector to demod-
ulate the sweep signal. Steve
Richey lells you how in a companion
piece here this month. But throw-to_
gether detectors have a strange
hab i t  o f  be ing  nonf la t .  Cheek your
homebrew detector on several units
(i.e. wideband amplifiers) which you
know to be flat to be sure your de-
tector is flat. A detector with poor
high-band (for example) response
will cause you to misadjust every
wideband amplifier you look at, un-
less caught and corrected.

(4) INPUT LEVELS-At nearly *6b
dBmV.  the  ou tpu t  o f  a  t0S0 w i l l
clearly drive a 25 db gain-line ampli-
fier into convulsions. Alwavs match
the  inpu l  leve l  o f  the  ampi i f ie r  un-
der test, with the sweep output lev-
el, to insure that you do not over-
drive ( i .e. into distort ion) the unit
you are testing.

(5) LOW LEVELS-The opposite of
too-high levels is (too) low (sween)
levels. At very low levels, wheie
required, it is best to use double
shielded cables and common
grounding between the sweep.
scope, amplifier, detector. Ground
loops at low levels cause hum pick-
up, which distorts displays. It may
be necessary, if the scope is
grounded at the vert ical input, to
raise the horizontal input ground
terminal above ground.

1 O 5 O  U T I L I Z E S  M O D U L A R  A P P R o A c H  f o r  m o s t
o f  b a s i c  f u n c t i o n s

t ions ( i .e.  hard wir ing replacements),
interconnect ing the IC devic6s. As the
interior photo of the 1050 shows, this
unit is well on its way to that eventual
day. See also Diagram 1.

The swept RF output of the 10b0
originates in the M9U sweep oscillator.
The ramp voltage required io drive the
sweep oscillator comes from the sweep
drive circui t .  The (AC) l ine- locked tr i -
angle drive circuit for the scope hori_
zontal and for the sweep-drive circuit
comes from the sweep-rate circuit.

The power transformer has two sec-
ondary windings to provide AC power
to the two full wave rectifiers which
supply about 30 vol ts DC to the 18 volt
DC regulators.

The sweep-rate circuit generates a
line-rate triangle wave and a synchro-
nized square wave. The sweep-drive
circuit converts the sweep width and
frequency programs into the appropri-
ate signal for driving the sweep oscilla-
tor module.

An oscillator leveler circuit contains
an_ "error amplifier" for the sweep os-
cillator which monitors and maintains
the RF (output) amplitude constant
s\ier the frequency range of the sweep.
The 0-20 db vernier control is located
in this circuit.

Tlrg sweep (output) signal for the
1050 is geherated liy heteiodyning the
output of the UHF (internally gener-
ated) sweep oscillator against the out-

M A Y .  1 9 7 5
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put of a 1 GHz fixed-frequency carrier.
The output of the "mixer" (where the 1
GHz fixed oscillator runs into and
mixes with the UHF sweeping oscilla-
tor) is Lhe difference frequency of the
mix, and it is amplified by three wide-
band (1-400 MHz) amplifier stages.
Vernier RF level adjustment is pro-
vided by a pin diode attenuator, con-
trolled by the oscillator leveler (which
is regulated by a voltage from the out-
put [RF] monitor diode). It all sounds
very exotic if you are stil l in the 601
sweep era, but then electronics has
changed a great deal in 10-12 years!
Even the familiar "power-on" pilot
lamp is missing from the 1050, re-
placed by its newer low-current re-
placement, the LED (pilnt lnmps, you
see, draw up to 15 watts eacht).
Gen,eral Operating Impressions

The 1050 offers something for virtu-
ally every system operation. For the
smal l  system (and here we mean the
system with 250 subscribers or less),
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the 1050 offers you the opportunity to
move into the signal/sweep era with a
minimal out lay. I f  you have a DC cou-
pled scope, a detector (see companion
article) and virtually any type of exter-
nal RF signal generator (for a variable
marker),  you have the makings of 1975
state-of-the-art. If your system already
has a bench ful l  of  sweeps, the 1050
with a companion low-cost DC coupled
scope (such as the Telequipment [Tek-
tronixl D66) or a battery operated
scope will put you into the sweeping
business with your field-service
trucks.

The 1050 weighs virtually nothing
(seven lbs),  and whi le this may be an
advantage (for comparison, a 727
weighs 15 pounds),  the 1050 may
create some inventory-control prob-
lems. In addition to being lightweight,
their 4" x 9" x 9.5" profile is easy to
overlook. We lost it twice just taking it
home, under an issue oI CATJ on the
front seat with us!

DIAGRAM I
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BUILD YOUR OWN SCOPE
DISPLAYDETECTOR

$6.00 In Parts

Cheap Can Be Good

The delector in a sweep set-up can
<'ost you from l\25 to $150, if you go into
the marketplace. However, for about
six dollars in parts and an hour of your
own time, you can build your own and
perhaps add a few wrinkles found in
only the more expensive versions ( i f  at
al . l ) ,  therebv expanding the usefulness
or your scope/sweep system.

Detectors corne in two basic ver-
sions: the feed-through detector (Dia-
gram 2) and the terminated detector
(Diagram 1).  Both have special  fea-
tures, as we shal l  see. The basic di f_
ference between the two is that on the
terminated model there is onlv one in-
put ( terminated at the input with ?b
ohms to ground),  whi le on the feed_
through version the termination is re-
motnbl.e. for device-application in num_
erous addit ional test ing appl icat ions.

The basic terminated 
- 

version is
shor.r,n in Diagram 1. It consists of a
terminating resistor, a diode and filter
capacitor, and a resistor. The slightly
more -complicated voltage doublei ap_
proach (twin diodes) with an externil
(removable) terminator,  the so-cal led
J'eed-through apprcach, is shown in
Diasram 2.

ba,
Steue Richey
41"!ZA Deuelopment Compang
Oklnhoma City, Oklnhoma

MAY,  1975

In the feed-through version, the RF
input is br idged through the termina_
Lion erternullg. WiLh the addition of
the input .001 eapacitor and a second
diode, the unit  becomes a vol tage dou_
hler,  which means that .you end un
wi lh  approx imate ly  B  db  inc reased DC
output level.  This is handy for dr iv ing
scopes where you always seem to be oi
the bottom border Lini of having ade_
quate vertical sensitivity witfi the
scope.

Note in the photo of the feed
through vers ion  tha t  a l l  leads  in te rna l
lo the detector are kept as short as
practical. This is the only warning; oth_
erwise, follow your common senJe and
good. construction practices. The parts
required probably are lying aiound
your own iunk box. The 1NB2 (or
lN82A)  d iodes  are  the  eommon UHF
tuner-type diodes found in abundance
at most TV service shops (and in UHF
to VHF converters, such as the Blond-
er Tongue UX 3). For ease of installa-
tion, repeatable performance, and
proven RF detection ability, the 1N82
familv of diodes is recommended; i .e.
do n,ot substitute unless you knout the
substitution is guaranteed to be better
for this application.

Both rl,etectors, as shou;n in schema-
tic form, prouide a positiue output uolt-
age. If you need anegatiue output uolt-
age, for some reason, simply reuerse
the polnrity of the diodes. 

-
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DIAGRAM 1

Detector Uses

Other than the most common use for
a detector, which is as a demodulating
device in a sweep set-up, many other
everyday uses for the detector are pos-
sible.

For example:
(1) Obseruing Virleo Waue Form-

Changing the .001 output (at
DC) capacitor from a .001 to a
10 pF capacitor, and eliminate
the 100 ohm resistor (see Dia-
gram 3). With this simple
change, the video output of a
signal processor, modulator,
etc. can be sampled for signs of
sync clipping, modulation per-
centage, and other maladies;

(2) Measuring Return tross-The
feed-through detector can be
used to measure return loss, as
shown in Diagram 4. To make
this measurement, insert atten-
uation into the variable pad box
equal to 1/z of the omount of
retur-n lass you u;ish to uerifg
(i.e. if you believe the return
Ioss to be 16 db, or that is the
spec which you are going to
verify, insert/switch in 1/z of
,n: : :" t"" ,or 8 db, of  pad/ loss

100 a

K E E P  L E A D S  S H O R T ,  e s p e c i a l l y  o n  R F - t N  e n d  o t
o f  de tec tor

into the pad box). Note the
peak-to-valley response of the
display, as a function of ampli-
tude, on the scope display
screen (i.e. make note of the up-
per and lower limits on the
scope screen of the sine wave
display).

Now take all of the attenua-
tion (8 db in our example) out of
the pad box and connect the de-
uice under testto the end of the
2 db of cable line. If the second
scope display is equal to or Less
amplitude than your initial dis-
play with the pad box attenua-
tion switched in, the return loss
is 16 db (or better).

However, if the second dis-
play has a greater (scope screen
display)amplitude than the ref-
erence display, use the variable
attenuator to szoitch in pad (7
db at a time) until you retur"n
the display to the original refer-
ence level. The amount which
you have to switch into the var-
iable pad box to bring the dis-
play back to the original refer-
ence is subtracted from your
original goal (16 db), and that is

( T E  R M  I  N A T O R )

_

DIAGRAM 2
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(3)

the return-loss match of the de-
vice. For example, having to
switch in 2 db of pad to bring
the second display to the origi-
nal reference display results in
16 minus 2 db, or a 14 db re-
turn-loss match.
Checldng Antennas -By substi-
tuting your downline from the
antenna (cannot be performed
on antennas uith pre-amps) for
the 2 db of cable shown in Dia-
gram 4, the termination and
basic frequency response of an
antenna at the end of a down-
line can be checked. The proce-
dure is exactly the same as with
measuring return loss (number
three), just given.
Cablc Length To Shorts/Opens
-The length of (trunk, distri-
bution) cable to a short or open
can be calculated with a fair de-
gree of accuracy with the so,me
basi,c set-up outlined for mea-
suring return loss. By connec-
ting the (unknown) Iength of ca-
lsle in plnce of the 2 db of cable
(delay line) shown in Diagram
4, the spacing (in frequency) be-
tween successive dips on the
display is a measurement of
standing waves (i.e. indicating
an open or shorted condition).
Into your set-up insert a uarin-
bl,e. marker or signal generator
(RCA WR99A, Mid State MC-
50, Measurements 950, DBC
FST-4, etc.) to indicate the ex-
act frequency of each "dip" (see
Diagram 5). If you determine
that from "dip to dip" is (for

SCOP E
P R  E S E  N T A T I O N

DIAGRAM 4

example) 1.5 MHz, the length of
cabl,e from the point where you
are plugged in, to the short or
open can be computed as fol-
lows:

984 x (veloci ty  of  cable prop)
s r s i o n u e = @

If we assume a cable velocity of
propagation of 0.82 and we
have 1.5 MHz between succes-
sive "dips," the equation works
out:

^ 984 x .82 80A RRo = 
ffi or if or 268.96 feet

This can be a very handy tool; I
have personally used it to lo-
cate a broken center conductor
while installing new cable.

Good luck-and may all of gour de-
tectors be flnt ones!

(4 )

V I D E O  O U T

DIAGRAM 3

MAY,  1975
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DIAGRAM 5
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TECHNICAL T()PICS
ARVIN BEPLIES

"The February CATJ included an evaluation 0{ the
Arvin 500B Signal Level l \4eter Whtle we al Arvin feel that
CATJ d id  an  exce l len t  job  exp la in ing  0ur  new meler ,  there
are  a  few po in ts  wh ich  we wou ld  l i ke  to  c la r i f y  fo r  the
indus t ry .

F i rs t .  the  repor t  s la ted ,  ' l f  you  opera ted  the  un i t  wh i le
r t  was  p lugged in  and charg ing ,  you  wou ld  be  drawing  0u t
120 mA per  hour  and rep lac ing  on ly  100 mA per  hour ,
thereby  los ing  20  mA o l  charge lo r  each hour  0pera l ing . '
Th is  i s  no t  the  case,  s ince  the  charger  c i rcu i t  p rov ides
power to the unit as well  as the battery The battery
charging is independent 0f the operation of the meter (on
I  l 0  V A C )

ln the previ0us Iour issues of CATJ several meters
were evalualed. CATJ found i l  necessary to draw the
reader 's  a l ten t i0n  t0  meter  l inear i ty  and de tec t0r  e f l i c ien
cy  (e r ro rs )  a  to la l  0 f  27  t imes.  S ince  the  Arv in  5008 does
n0l have any meter l inearity error or detector eff iciency
er r0r .  we th ink  CATJ shou ld  have emphas ized th is  fea ture
tha l  i s  n0 l  p rov ided by  any  o ther  meter  manufac turer .

The repor t  a lso  suggests  tha t  our  355 MHz d ip lex  f i l te r
must  be  qu i te  f la t  f rom 355 to  359 MHz to  p reserve
accuracy belween vide0 and audio carr iers. The actual
resp0nse o I  th is  f i l te r  i s  f la t  350 MHz to  365 l \ i ]Hz ,
therel0re lhere is no problem and the accuracy between
audio and video is unalfected. CATJ expresses concern in
thal lhe aural carr ier would be l i l ter sloped down or
perhaps peaked upward out 0f proport ion t0 i ts associated
v ide0 car r ie r .  Th is  wou ld  be  t rue  i l  the  355 l \4Hz I i l te r
were  0n ly  4 -5  MHz w ide ,  bu t  s ince  the  355 MHz f i l te r  i s
15  MHz w ide ,  th is  i s  n0 l  a  p rob lem a t  a l l

ln a paragraph near lhe end of the report CATJ says,'The argument Arvin makes lor absolute accuracy is an
interesting 0ne. l \ i leter inaccuracies are primari ly due 1o
detector efJiciency changes, meter-element non-l ineari,
t ies .  and metgr  DC ampl i f ie r  non- l inear i t ies  and tempera-
tu re  env i r0nment ,  they  theor ize . '  Aga in ,  I  wou ld  l i ke  to
note that CATJ found i t  necessary to discuss the l i rst
th ree  prob lems 27 t imes in  p rev ious  ar t i c les ,  no t ing  these
polentral err0rs cause maj0r concern or problems in exist-
ing meters 0n lhe market today. Apparently CATJ thinks
th is  a rgument  i s  m0re  than jus t  in te res t ing l

While CATJ says the circuit  is very straightforward and
that anyone who has an eleclronics parts house in a crty of
50 .000 0r  more  cou ld  p robab ly  dup l i ca te  the  meter  on  i t s
own. CATJ Jai led to mention that Arvin has been granted
six basic electr ical patents 0n the meter and is currently
negotiat ing for f ive more. A copy of the Arvin patent and a
letter from the U.S. Patent Olf ice was shown t0 CATJ.

Since CATJ ran a l inearity test on al l  other meters from
+ 10 dbmv to  -10  dbmv,  Arv in  wou ld  l i ke  t0  see the
same char l  pub l i shed on  our  meter .  Accord ing ly ,  we have
0n our  own run  these tes ts  and here  are  the  resu l ts :
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ARVIN.RUN 5OOB SCALE ACCURACY TESTS
Input Level CW Carrier Modulated
True Reading Carrier Reading

+ 1 0  1 O + l - . 1  1 O + l - . 1
9  9 + l - . 1  9 + l - . 1
8  8 + / - . 1  8 + l - . 1
I  7 + / - . 1  7 + l - . 1
6  6 + / - . 1  6 + / - . 1
5  5 + / - . 1  S + l - . 1
4  4 + l - . 1  4 + l - . 1
3  3 + / - . 1  3 + l - . 1
2  2 + l - . 1  2 + l - . 1
1  1 + l - . 1  1 + 1 , . 1
0  0 + / - . 1  O + l - . 1

-  1  -1  + / -  -1  -1  + l -  .1
- 2  , 2 + l - . 1  - 2 + l - . 1
-3  3  + / -  .1  -3  + l -  .1
-4  4  + l -  .1  4  + l -  .1

5  -5+ l -  .1  -5  + l -  .1
-6  -6  + l  .1  -6  + l -  .1
-7 -- l  +/- .1 --t  +l- .1
- 8  - 8 + l - . 1  - 8 + l - . 1
-g  I  + l -  .1  I  + l -  .1

- 1 0  - 1 O  + l -  . 1  - 1 O  + l -  . 1

Because the 5008 has no meter l inearitv err0r. detector
e f l i c tency  er ro r  o r  DC ampl r f ie r  e r r0 r .  a l l ' read ings  on  the
meler  a re  w i th in  +  / -  0 .1  db  o f  the  or ig ina l  ca l ib ra t ion  o f
the  meter .  The use o f  h igh-qua l i t y  ro ta ry  a t tenuat0rs
preserves  the  accuracy  0 f  the  meter  a t  a l l  leve ls .  Th is  i s
the reason the Arvin Signal Level Meter is a hiqh-accura
cy  Ins l rumen l  lha t  can  be  t rus led  t0  +  /  0 .1  db  f r0m
cali t l rat ion at any point from 30 to +60 dbmv.

Again. we would l ike to c0ngratulale CATJ on an excel-
lent coverage oI our meler. Since CATJ elected not t0 let
the manufacturers review the art icles before oubl ication.
i1  i s  necessary  lo r  Arv in  o r  any  o ther  manufac ju rer  t0  wr i le
a response t0 these art icles. We leel that had Arvin been
given the chance lo review the art icle before publ ication,
these p0 in ts  cou ld  have a l l  been s l ra igh tened ou t ,  and
there would be no dif ferences when the f irst art lcle was
DUbl ished

F ina l l y .  I  have e lec ted  n0 t  to  say  any th ing  about  modu-
la l i0n  er r0 r  a t  th is  t ime.  I  wou ld  l i ke  t0  ana lyze  th is  be fore
makrng a  s ta tement . "

Jack Cauldwell
Dir.  Cable 0peral ions
Arvin Systems, Inc.
Dayton, 0hio 45403

J A C K .

Heallhy dif lerences 0l opinion keep the world turning
around in an interesl ing direct ion. our pol icy is, as you
stated, t0 prepare an h0nest user-0riented review of
products tested, and, as you have suggested, lo make
space avai lable lor reply responses from lhe manulactur-
ers in our Technical Topics column. By submitt ing pre-
pared reviews in advance t0 manufaclurers, we feel we

I
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would be compromising our responsibi l i ty (self  -assumed,
we admrt) to our industry. We also noted early in the four
(p lus)  par t  on  SLM/FSM dev ices  tha t  , ,nobodv has  ve t
produced a  per fec t  any th ing :  and tha t  inc ludes  equ iomenl
reviews." CATV as an induslry has suflered for years by
not having an open forum for conscientious discuisions oi
equipment design merits; CATJ is attempting t0 f i l l  that
void when the 0pp0rtunity of lers i tself ,  in coniunction with
a more delai led discussion of some part icular theme. We
wil l ,  f0r example, begin an extensive series on anlenna
designs in June, and we wil l  be reviewing a few anlennas
in the process.
Jerrold Replies

Y0ur series of arl icles in CATJ on f ield strenqth meters
was exce l len t  In  par t i cu la r ,  the  rev iew o f  th tZ2Z FSM
was 900d, which l imits our comments t0 a few.

First,  we would l ike t0 cite an addit ional capabil i tv of
the  727 wh ich  was no t  ment ioned.  Ihe  p lug- in  modu le
l\ i lodel SB 727 extends the lrequency range oi the 227 to
include super-band frequencies (216-300 l \4Hz).

A second comment addresses the absolute level and
accuracy tests. We bel ieve that these tesls were nol
representative 0f what we normally get. We wil l  check the
unil  0ut for these speci l icat ions when returned. In the
meantime, t0 reassure ourselves ol this statement. we
checked four stock units and iound them t0 al l  be within
the absolute specif ical ions. These same lour unj ls were
a lso  found t0  be  w i th in  the  sca le  accuracV specs  f rom
+10 t0 -  5  db  on  the  sca le .  Be low th is ,  where  lhe  sca le
graduations are 5 db apart,  the units we checked were
0.5  db  ou t  o f  spec ,  wh ich  we are  look inq  rn to .

The third c0mment relates lo reading and interpreting
the  sca le  to  the  le f t  s ide  or  be low , ,0 . , 'Th is  i s  on l i
required when signals are below -30 dBmV. l t  then
requires a l i t t le more eyeball ing to read within specs. To
overcome this measurement range potential problem, with
signals lower than -30 dBmV, down to as low as -60
dBmV, we recommend our low-noise preampli f ier, IVlodel
VSX-92S, be used ahead ot the 727. t t  should be noted
that the accuracy wil l  slart to drop olf  at lower siqnal
levels ( -40 dBmV with the VSX-92S) unless the catibra-
tron curve supplied is used t0 provide cal ibrat ion.

Wm.  H.  Lamber t ,  V .P.
Division Manager, CATV
Jerrold Electronics Corp.

Horsham,  PA.
MGGRAW-EDISON 950 CALIBRATOR

"We are pleased to commenl wi lh regard lo your l ield
strength meter art icle in the January CATJ. Congratula_
tions 0n an art icle that describes the Measurements
l\ t lodel 950 Calibrator in easy-to-understand language.
Our only correction is the address 0l our comoanv,-as
fol lows:

McGraw-Edison Company
Edison Electronics Division
Grenier Field Municipal Airport
M a n c h e s t e r ,  N . H . 0 3 1 0 3
Your art icle raises the question as t0 0ur 950 cal ibra_

tion accuracy, inasmuch as the operating manual specs
the unit accuracy at only 1 00,000 microvoits ( + 40 dbmv)

M A Y , 1 9 7 5

output. 0ur attenuator design is based upon the general ly
accepted premise that lhe voltage in a piston attenuator i i
mathematical ly proport ional to lhe distance belween the
genera t ing  co i l  and the  p ick -up  loop ins ide  o f  the  tube.  In
tu rn ,  the  ou tpu t  d ia l ,  wh ich  dr ives  the  a i lenuator .  s l ides
a l0ng the  lube th rough a  gear  mechan ism and js  ca l ib ra -
ted in microvolts and the dbmv scale. The mechanical
drive mechanism and the dial caltbrat ion markinos were
ca lcu la ted  and ca l ib ra ted  dur ing  the  in i t ia l  des ign  s tages .
In producti0n, al l  attenuator mechanical parts are heh to
to le rances  o f  we l l  w i th in  +  /  -  1%,  and thev  cont r ibu te
relat ively l i t t le error to the overal l  r . f .  outpui accuracv.
The oulput level of each instrument is set at ' ]00.0d0
mrcr0v0lts within an accuracy that is in real i ly much
l re l te r  lnan  the  pub l ished +  / -  0 .75  db .  We do t i r rs  w i th
a  per iod ica l l y  checked sens i l i ve  r . f .  m i l l i vo l t  meter  w i th
accurate digj lal  readout.

0u tpu ts  0 f  var ious  950 's  a t  leve ls  o ther  than 100.000
micr0volts and al various lrequencies are often checked
during proof-of-performance tests, and we f ind that in-
struments in normal operating condit ions are well  within
0ur accuracy specs even after long periods ol continual
use .  "

Kent Threlfal l
McGraw-Edison Company

PICOWATTS REVISITED

"With respect to the al leged plot t0 d0 awav with the
dBmV scale in CATV (see December CATJ iage 6;, I
think there is a need for a bel ler understanding on your
part as t0 what has real ly happened (or not happened) so
Iar.

Panel 1 of C-TAC has simply come in wilh a recom_
mendation that since CATV levels, primari lv in the head
end. are much lower than 1 mV. that a new ievel of power
be uti l ized as the basis for measurements and specif ica_
1 i0ns .  Th is  un i t  i s  ca l led  the  dBc,  and i t  wou ld  be  compar_
able l0 the dBmV, except that a dBc is one micr0v0l l  inlo
75 ohms,  o r  1 /75  p icowaf l .

One dBc is  s imp ly  60  db  down l rom a  dBmV.  0r ,  one
dBmV is  1 /75  mic rowat t ,  one dBc is  1 /75  p icowai l .

A dBmV is not 1.333 picowatts (as CATJ suggested); i l
i s  ac tua l l y  1 /75  t imes 0 .000001 wat ts ,  o r  0 .01333 mic ro-
watls, or 1 3,333 picowatts.

In the unl ikely evenl thal the dBc is adooted bv the
CATV industry. i t  wi l l  n0t be necessary to recal ibrate and
rescale instrumenls in present use. The relat ionship is a
s imp le  60  db  down f rom dBmV."

0 . D .  P a g e ,  P . E .
Bethesda,  Md.

Your explanal ion ol dBc and i ts place in the CATV world is
quite plausible. However, our c0ncern was not with dBc
vs. dBmV; rather i l  was with the f lat slalement made l0
CATJ by a couple of FCC (Cable Bureau) personnel that in
lhe currently underway re-wri le of part 76.60S (technical
specif icat ions for syslems) that lhe new specif icat ions
would be referenced only in picowails (not dBmV or dBc).
The explanation for lhis, from the Commission, was that
everyone lhey regulale has power measurements ( i .e.
watts); and that CATV should also ( in lract ions 0l a watt

t
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delivered as power, not as voltage as we now do i t) .
C-TAC Panel 1 may have meant well  with the dBc sugges-
t ion, but someplace between your suggestion and the
re-write ol 76.605 now underway, the action of Panel 1 is
being relerenced by the FCC as their reason for the
change. CATJ suspecls that i l  the new Part 76.605 comes
out requir ing thal al l  systems del iver "not less than
13,333 picowatts across 75 ohms" that your Panel 1
people wil l  be just as irate as the rest 0l lhe industry!

Editor

OON'T TRUST ME.  ,  ,

" ln y0ur excel lent rep0rt 0n l ightning protecti0n in the
February CATJ, you note lhal the SPM is a ' l rusl me I am
working' kind ol device and that 'unless they fai l  shorted,
you have a dif f icult  t ime checking them when they are in
the  a i r . '  Ac tua l l y ,  the  SPM fa i l s ,  i f  i t  fa i l s ,  open,  no t
c losed.  Thus  as  you say  check ing  wh i le  in  the  a i r  i s
dif t icult , '  but for just the opposite reason you givel Our
experience wilh the SPM is that they do not fai l ;  or at least
we have yet to f ind one that fai led, a{ler several years of
operation. '  '

J im Palmer, President
C-C0R E lec l ron ics .  Inc .

Slale Colleoe. Pa.

CUBSED 3  DB

"Reference December CATJ, and the diagram lor per-
missrble srgnal level varial ions (76 605 [a] [5]) appearing
on Paqe 20. The text states (correctly), 'The visual signal
leve l  on  each (C lass  1)  channe l  sha l l  no t  vary  more  lhan
1 2  dec ibe ls  w i th in  any  24-hour  per iod  and sha l l  be  main-
ta ined w i th in  ( i )  th ree  dec ibe ls  o f  the  v isua l  s igna l  leve l  o l
any  v isua l  car r ie r  w i th in  6  MHz nomina l  l requency  sepa-
ra t i0n ,  and,  ( i i )  12  dec ibe ls  o f  the  v isua l  s rgna l  leve l  on
any  o ther  channe l . '

Then you note, 'See Diagram t here. This diagram
(Page 20, December) shows one ol lhe worst case (but
passable) number sets whrch you can measure, and
pass .

Untortunately, the diagram shows a 1 5-db (not 1 2 db)
variat ion belween channels 3 and 5, and between 7 and
12.  So you are  3  db  ou l  o f  spec l "

Fdgar Geiman, Manager
Coldwater Cablevision

Coldwater ,  M i .

Egads! Curse those decibels! Let 's see, how many
picowatts would that be?

Doubledoy DISCREET
Medio
Cffers

CATV SYSTEM
SALES

Regional Managers
Bob Dalchau

13601 Pres ton  Rd
D a l l a s ,  T X . 7 5 2 4 0

214-233-4334

Neil  Sargent
1 202 E. Maryland Av.

Phoen ix ,  A2.85014
602-264-7455

Pete  V.  0 'Re i l l y
1730 tv l  s t .  N .w.

Washington, DC 20036
202-872-1100

Conway C. Craig
P . 0 .  B o x  2 8 1 8 2

San Antonio, TX.75228
51 2-434-4900

CATV
SPECIAtIST-Gorv A Dent

Smal ler ,  c lassic CATV systems demand a much di l lerent  brokerage re la-
t i0nship lhan larger market  systems. Among 0ther needs is  the complete
and tota l  d iscret i0n 0f  the l l roker and the prosoect ive bu\ /er .  The careful
selecl i0n ol  a new system owner who wi l l  c0nt inue lhe personal  re lat ion-
ship belween y0ur cable serv ice and your community is  paramount.  You
worked very hard t0 bui ld a sol id local  serv ice,  and you want t0 see i t
rnainta ined,  even wi th a new system owner.  We have buyers who wt l l
c0nl inue t0 maintain your system's integnty in i ts  community.  F0r d iscreet
and conJident ia l  d iscussi0n of  possib le sale or  acquis i t ion Cal l  C0l lect  (214)
298-3839.

dn
Doub leday  Med ia

Brokers 0f CATV, Radi0, TV, and Newspaper Pr0perties
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()NE M()RE VSM-1 USE

"Reference y0ur art icles on cal ibrat ion instruments
and on the VSM-1 in the January CATJ; we here at EMC0
CATV have lound st i l l  another use for the VSM-1 and the
Delta FSM-C. We use them together with a Heath
SM110A {requency counler lo measure frequencies of
carr iers on the system.

We sp l i t  the  FSIVI -C ou tpu t  to  the  (1 )  counter ,  and,  (2 )
one input oJ a second mixer. The second input of the
second mixing device is driven by the signal we wish to
measure. The combined signals of the FSM-C and the
t0-be-measured carr ier are led to the VSM-1.

The FSM-C rs frequency tuned so that both the FSlvl-C
A0 marker carr ier and the TV (or other) carr ier are super-
imposed ( i .e. on same, zero-beat, frequency) as dis-
played by the VSI\4-1 . The dispersion of the VSM-I is
narrowed while keeping the two signals zero-beat with
one another. Alter spreading out the display ( i .e. adjust-
ing the dispersion for maximum display width for the two
zero-beal carr iers) the FSM-C is l ine-tuned for maximum
display between phase nodes ( i .e. exact zero-beal is
obtained with the FSM-C dead on lop of the frequency of
the carr ier to be measured, as shown by the zero beat
condit ion displayed on the VS|\ i l -1 );  and the lrequency ol
the  FSM-C is  read ou t  by  lhe  Hea lh  SM110A counter .
Measuremenls of carr iers with known (stable) frequen-
cies have led us to the conclusion that accurale frequency
measuremenls t0 + /- .1 kHz are possible using this
technique. As you noted in your art icle, we found the
FSM-C voltage control could be used advanlageously lor

f ine frequency adjustment for exact zero-beating of the
two carr iers. "

Raymond N. Bostock
Chie f  Techn ic ian

EI\4CO CATV, Inc.
Manchester, Vermont

MORE SLM CALIBRATION

"Your January issue carr ied an excel lent piece on
cal ibrat ion of FSM/SLl\4 devices, although lbel ieve that
you skirted around lhe problem of establ ishing a reler-
ence carr ier level {or modulated vs. CW carrier reference
signal s0urces. Here is how we handle the problem.
Using a spectrum analyzet set lor 300 kHz dispersion, we
carelul ly establ ish lhe peak sync t ip level of a TV signal
from a modulator. Then we bring our l \4easurements 950
CW source level up to thal same spectrum analyzer dis-
play level This becomes the reference level for the FSI\4/
SLM cal ibrat ion. Typical ly, we l ind that on the 727 meter,
i t  may be as much as 1/2 db low (i .e. modulated level vs.
CW level) at ful l  scale, and as much as 1.5 db low at half
(0 0n the scale) scale. We have approximately 60 FSI\4/
SLM devices, and they tradit ional ly read lower (by 0 lo
1 .5 db lower).

Jerry Laufer
Eng ineer ing  Manager

Gi l l  Cab le ,  lnc .
San Jose,  Ca.
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$H
Compact {'14 inches high x 28 inches wide x
23 inches deep) and low cost  ($1.695.00")  -

th is is  the perfect  smal l -system package.

Time, temperaturg,  barometr ic  pressure,
wind veloci ty ,  wind di rect ion and four (4!)
card display spots wi th a Sony AVC-I400
(2:1 inter lace) camera,  Uni t  f  eatures unid i -
rect ional  c lockwise-scanning sequence and is
designed for  long twm, 24 hour per day
usage and a minimum of  maintenance.
*  -  Deluxe model  wi th Texas Electronics in-
struments avai lable at  addi t ional  cost .

WEATHER SCAN
Loop 132 - Throckmorton Hwy. Olney, Texas 76374 817-564-5688
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Fig. l. TV reception by "rodidtion," One
subgcriber merely pldced hi! yagi neqr
tbe "G-Litre" ond picks up good signole

f  H l l  , , r , n , , r r t i '  s  " I  r r o s l  c , , r r n r l n i l y

I  T V  I n { l a l l i l r o r r s  d t c t l l , '  t h a l  l h c
!  o p r . r ' ; r l o I  b r  r n g  t h n  T V  s i g n a l  f r o r ) )

t h c  a n t o n n a  t o  t h e  c o m m \ i n i t y  b o l o r e
h c  c a n  s t a r t  c o l l e c t i n g  h i s  i n s t a l l a t i o n
f e . s .  T h i s  m c a n s  t h a t  t h e  i n i t i a l  i n -
v c s t D r c n t  i n l o l l c s  t h t ' c o s t  o f  c | c c t i n g
t h e  a n t o n n a  a n d  i n s l a l l i n g  t h c  t r a n s -
n l i s s i o n  l i n c  a n d  i t s  a s s o c i a t e d  a m p l i -
f icrs.

Nlaintcnancc of thc systom is largcly
c o n l i n c d  t o  t h e  s c r v i c i n g  o f  t h e  a m p l i -
f icrs and this i tem is,  thcrcforc, a di-
rect funct ion of the distancc bctwccn
t h e  a n l c n n a  a n d  t h c  c o m m u n i t y .  T h i s
art ic lc wi l l  descr ibc a ncw method of
b r i n g i n g  t h e  s i g n a l  t o  t h e  c o m m u n i t y ,
a mcthod which is far moro cmcient
and cconomical than the convent ional
cable systcms.

Coaxial  cable has an attcnuat ion on
the order of 20 db per 1000 feet on the
lowcr TV channels.  This means that
for sound design at least two ampl i-
f iers are required per mi le.  In addi-
t ion to the ini t ia l  cost of  the ampl i-
f iers and thcir  maintenance, in many
instanccs a special  power cable must
be strung to these ampl i f icr  s i tes. In
some local i t ies, therefore, considera-
tion was given to a microwave relay
to br ing the T'V signal f rom the moun-
tain to the town. FCC regulat ions
permit  publ ic ut i l i t ies, l ike A. T. & 7.,
to lease their  microwave faci l i t ies to
community TV systems but forbid the
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c r ) m m l r n i t y  o p c r a t o r  i n s t a l l i n g  h i s  o r v n
n r i c r o w a v c  l i n k .  A s  a  r c s l l l t ,  n r a n y
, r ' n l m u n r l l  T V  i n s l i l l i l l i o n s  r o m r i n
prpcr pfoJccts.

Tclcvision lcccpt ion is not possiblc
i n  I I c l c n a ,  M o n t a n a .  b u t  o n l y  1 5  m i l c s
a $ a ]  i s  l \ { c D o n a l d  P a s s  a n d  t h c  C o n -
t i n c n t a l  D i v i d c ,  a n d  c h a n n ( . l  1 3  c a n  b c
pickcd up thc|c from l l issoula. By
c o n v c n t i o n a l  c o a x i a l  c a b l c  m e t h o d s  t h e
l 5 - m i l c  h a l l l  s o \ r l d  c o s t  $ 4 0 , 0 0 0  t o
$ 5 0 , 0 0 0  j u s t  f o r  t h c  i n i l i a l  i n s t a l l a t i o n .

H e l e n a  s a s  f o r t l l n a t c  i n  h a v i n g
B r u c c  I l a m i l t o n ,  a n  a l c | t . ' n g i n e e r ,  i n
charge of i ts community TV projcct.
Hc hi ld read about the "G-Line" and
r e a l i z e d  t h a t  t h i s  t e c h n i q u e  m i g h t
solve Helena\ I  ransmission problem.
After some study and inVcst igat ion,
N, lr .  Hamil ton started on the projcct of
instal l ing the f i rst  "C-Line" in a com-
munity TV system.

The "G-I- ine" is named after i ts in-
ventor,  Dr.  Gcorge Goubau, who de-
veloped this single-wire l ine for the
U.S. Signal Corps. (Detai ls on this
l ine were given in Lconard Lieber-
man's art ic le,  "The G-Line Antenna
Lead-In,"  in the Apri l  1955 issue of
this magazine).  Fundamental ly,  the
character ist ics of this l ine are those
of a coaxial  cable of f ixed dielectr ic
except that the outer conductor is
placed at inf ini ty.  By choosing the
p r o p e r  r e l a t i o n s h i p  b e t w e c n  t h e  i n n e r
conductor and the surrounding dielec-

fhe use ol a novel tronsmission line has cut the cost ol

system installation and maintenance at Helena, l{ontana.

t r i c  d i a n r o t e r .  l h c  m o d c  o f  $ ' a ! c  J r r r t -
p r g a l i o n  i s  l a r g c l y  a x i a l .  I t  i s  o n l y
n c c c s s a | y  t h a t  t h e  s i n g l c - $ i r o  l i D e  l i ( .
fcd from a coir \ ia l  s]stenr by m('ans
o f  a  c a r c f l r l l y  d ( ' s i g n c d  " l a u D c l l e r ' . '

This is,  ( ' f fcct i \ ' ( ' ly,  a conc \r ' i lh thc
c c n t c r  c o n d u c t o r  a t  i t s  a p c x  a n ( i  l h ( .
o l l t c r  c ( ) i d u c t o r  m a k i n g  t h c  l f a n s i l i o r l
f r o m  1 h c  c o a x i a l  c a l ) l e  t o  t h c  i n f i n i l c
s p a c i  n g .

I ' i g -  3  s h o w s  a  t y p i c a l  " l a u n c h c r "  a s
u s c d  i n  t h c  I l c l t ' n a  i n s t a l l a t i o n .  T h r l
" ( ; - l , i n c "  h a s  s o m o  r c n t a l k i l b l .  l ) l o p o r -
1 i e s .  I t s  l o s s c s  a t  t h c  l o $ o l  T V  c h a n ,
D o l s : r r c  o n  t h c  o r d c r  o f  l 0  t o  2 0  ( l l )
p e r  m i l o  d e p c n d i n g  o n  t h c  p a l l i c u l a r '
i n s l a l l a l i o n .  T h c  i n s t a l l a t i o n  o f  l h c
s i n g l c - w i r c  l i n c  i s  s l i g h t l y  l r . i c k \
\ \ ' h c n  l h o  l r n { ' i s  u h o u l  I  h r l f  r v r r r c -
l c n g t h  f r o m  t h e  p o l e  o r  o t l t o r . o l ) j o c t .
t h c ' l o s s  a t  t h a t  p o i n t  w i l l  b c . 0 5  d b .
l , o s s c s  d u c  t o  b c n d s  i n  l h c  l i n c  l x ' c o n r e
irpprcciablc as thc cor l tcr is ntade
sharp{ ' r .  Thcorct ical ly,  the clb losst 's
V a r y  w i t h  t h e  s q u a r c  o [  t h e  b c n d i n g
anglc and tvhenever bcnds alc rcqui |cd
t h e y  m u s t  b c  a s  g r a d t r a l  a s  p o s s i b l c .
A n o t h e r  i m p o r t a n t  c h a f a c t o r i s t i c  c f
" G - L i n e "  i s  t h a t ,  t h e o r c t i c a l l y ,  t h e r c
is vcry l i t t le radiat ion. In actual prac-
t i c c  M r .  H a m i l t o n  f o u n d  t h a t  t h c  r a -
diat ion from the singlc-wirc l ine u as a
maximum of 1.5 microvolts-pcr-n)etcr
a t  a  d i s t a n c e  o f  t e n  f e c t  a n d  t h i s  u a s
at a point of  greatest s ignal cnelgy
level.  This factor is conf irmed by tho
photograph of Fig.1, which shows a
rather unique method of tapping of i  a
TV l ine. A home owner along the
route of the "G-Line" simply placed
his yagi antenna close to the wire and
got good TV recept ion. This method
has the operator 's sanct ion since the
regular rental  fee is paid by this "ra-

diat ion subscriber."
The channel 13 signal f rom Missoula

is received by a convent ional antenna
array and ampl i f ied bcfore i t  is con-
verted down to channel 4.  This con-
version was suggested by the poor per-

i
T
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formance of the chanrel 13 strip am-
plifiers which were tried first. The "G-

Line" i tsel f  is more eff ic ient at  the

higher frequencies but the ampl iRer
c o n s i d c r a l i o n s  o u t w e i g h e d  t h i s  f e a -

ture. For channel 4 transmission, the

maximum diameter of the " launcher"

is 58 inches with a taper angle of 45
degrecs. Thc inncr conductor of the
"G-Line" is #8 Copperweld and the
dielcctr ic is brown pigmented poly-

eth] lenc with an outer diameter of
.253 inch.

Although the theoret ical  distance
from foreign bodies should bc on the
order of hal f  a wavelength, for prac-

t ical  reasons thc wire was suspendcd
about 15 inches below the lowest
crossarm of thc telcphone poles be-
longing to the N{ountain Statcs Tele-
p h o n e  t r u n k  l i n e .  I n  m o s t  s t r a i g h t
s e c t i o n s  t h e  l i n c  i s  s u s p c n d e d  b v  l t -
inch nylon rope as shos'n in !- ig.2. At
somc' bcnds 15-inch polystyrenc rods
a r e  u s c d  l o  b r a c e  t h c  l i n e  h o r i z o n t a l l y .
Thc tc lcphone polcs fronr NIcI)onald
P a s s  ( a l t i t u d c  6 0 0 0  f c c t )  t o  l l c l o n a
( 3 0 0 0  f t ' c t )  p r c d a t ( ' t h c  I o a d  a n d  t h e r e -
fore run along thc |oad at only a fcw
poinls.  Distanc. 's belwccn polcs vary
a n d  t h c  l i n c  c r o s s c s  t h e  n o w  U . S .
High\\ 'ay lO soYcral  t imos. IJccal lso
p o w e |  i s  n o t  r c a d i l y  a v a i l a b l e  a t  a l l
p o i n l s  a l o n g  t h c  1 i n e ,  t h c  l i n c  a m p l i -
f l c r s  a l c  l o c a t c d  a t  u n c q u a l  i n t c r v a l s
a n d  l h e  l o n g c s t  s l f c t c h  o f  " G - l i n c "  i s
a b o l r t  2 . 5  m i l ( ' s  b c t w c c n  a m p l i f i c r s .  O n
t h a t  s t r c t c h  l h e  t o t a l  l o s s c s  o v e r  2 . 5
m i l e s  a l c  o n l y  5 3  d b .

A  t o l ; l l  o f  n i n n  l i n n  a n l p l i f i r ' r ' s  i s  r o -
q u i f c d  t o  c o ! c r  t h r .  1 i r - m i l e  s t r c t c h .  M r .
Hamil lon forrnd i t  noccssa|y to sJ)ace
t h c  r o c c i ! i n g  a n d  t r a n s m i l t i n g  l a l r n c h -
ers about 120 fcot rpart  at  th(.  zrnrpl i -
f i c r  s l a l i o n s  i n  o r ' c r  t o  a v o i d  g h o s t s
calrscd by fecdl)acl<. Rccont Signal
C o r p s  t c s l s  s c c m  t o  i n d i c a t e  t h a t
" launchcrs" can be plac(.d back-to-
b a c k  w i l h o u t  a p p r c c i a b l c  s c p a r a t i o n
a n d  i t  m i y  s c l l  h o  l h i r l  s o m i l  m i s -
m a t c h  c x i s t s  i n  t h e  H c l c n a  s ) ' s t e m

which causes this feedback problem. A
typical  horn and associated ampl i f fer
are shown in Fig.4, and i t  is c lear ly
apparent that the output of the
"launchcr" apex goes through the RG-
11/U to the convent ional l ine ampl iner.

In Helena, the signal is distr ibuted
to over 500 homes by means of RG-
11/U, double-shielded coaxial  cable
and convent ional distr ibut ion ampl i-
ners. A total  of  ?0 mi les of RG-11/U
has bcen used to date in Helena just

to hook up subscribers to the distr ibu-
t ion ampl i f iers.  The instal lat ion fee is
$125.00 with a monthly tar i l t  of  $3.75.
The nrajor in i t ia l  investment,  as in al l
community TV projects,  was the cost
of br inging the signal down from Mc-
Donald Pass. Whi le convent ional co-
axial  cable and ampl i f icrs would have
cost at lcast $40,000, the actual cost
o f  i n s t a l l i n g  t h e  I 5  m i l e s  o f  " G - L i n e , "

including the pr ice of the wire i tsel f ,
the ampl i f icrs,  antennas, power con-
ncct ions, etc. ,  was only sl ight ly over
$12.000.

The weather condit ions at the Con-
t incntal  Divide arc probably thc most
scverc, with regards to snow and ice,
in the country.  During the past win-
ter,  hos'cver,  the signal { 'as lost for
only half  an hour when an inch of wet
snow accumulatcd on largc port ions
of thc l ine. As soon as thc snow had
mcl lcd or ial lcn ol I ,  the signal was
rcstorcd. Since there is no outer con-
ductor,  thc problcm of moisture seep-
ing in or condensing bctwcen the outer
conductor and the dielcctr ic does not
cxist .  The outer polyethylcne jacket

has, in other appl icat ions, proven to
be almost impervious to s 'cathering
for a considerable t imc.

Helcna TV 1rc.,  the opcrator of this
pionccr "G-Line" community TV sys.
tcm, is l iccnsed by Sur/occ Corrduct ion
Inc. ol  521 Fif th Avcnue, New York,
thc company which holds al l  commer-
cjal  r ights to Dr.  Goubau's patents.
So succcssful  is the Helena instal la-
t ion that i ts owners are now intcnt on

FIs, 2. The "iDstdllqtion" ol the "C-Line"

consfula, Ior the most part. in suspend-
ing lhe ltne lrom th6 crossdrm ol d util-
ity pole by d qudrlellnch nylon rope.

tackl ing a 2?-nt i le l ine in thc area.
Other conrmunity TV systcms which

are planning. to usc the "G-Line" in-
clude the NeiglLbot l tood TV Corp. of
Owen Sound, Ontar io.  I {crc the TV
signal wi l l  be rcceivcd at a sui table
high point as close to Toronto (150
miles away) as possiblc and then
transmit tcd to Owen Sound along thc
telegraph poles of thc Cenadien Paci-
l ic Raih oud.

The most rcccnt appl icat ion of the
"G-Line" to community TV was in Scp-
tcmbcr 1956 whcn an "opcn wire"
transmission l ine was replaccd by a
singlc s ' i re "G-I- inc" extcnding over
80C0 lcct in thc Port  Jervis comrnu-
ni ty TV system. Pott  Video Corporu-
t io[ ,  ov/ners of this system, found that
this changeovcr rcsultcd in improvcd
performancc.

T h i s  n c w  ' G - L i n c "  i n s t r l l a t i o n  c x -
tends (apart  f tom polcs bclonging to
Gene\r l  Telepltone and Rocklund Ligh,t
and Pouet\  over system-osned polcs
scparatcd by 600 fcet or morc, thus
showing the adaptabi l i ty of  the l inc
to var ied local condit ions. -301-

Fis. 3. One ol lhe 
"lduncherB" 

used in the Helend installotlon. Fig. {. Nine horns dnd qmplili€rs cover the ts-mile slrelch

I
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ASSOC IATE
MEM BE R
ROST E R

Anix ler-Pruzan, Inc. ,  1963 First  Ave.  S. ,  Seal t le,  WA. 99134 (Dl)
Avanlek,  Inc. ,  3175 Bowers Avenue, Santa Clara,  CA. 95051 (M8)
Selden Corp. ,  Electronic Div is ion,  8ox i327,  Richmond. lN.  47374 (M3)
EROADBAND ENGINEERING,  1Nc . , 850  O td  D i x i e  H ighway ,  Lake  pa rk ,  FL .33403  (09 ,  r ep tacemen t  pa r t s )
Bu rnup  &  S ims ,  Box  2431 ,  W.  Pa lm  Beach ,  FL .3340 j  (SZ ,  57 ,  SS)
Cab le  Dynam ics ,  I nc . , 501  F0 rbes  B t vd . ,  So .  San  F ranc i sco ,  CA .94080
CABLE NEWS, 2828 N. 36th Street ,  phoenix,  AZ. 85008 (56)
Cerro C0mmunicat ion Products,  Hat ls  Mi i l  Road, Freehold,  t t t . l .  OZZZS (M3, MS, M7)
C0l \4Mi SC0PE C0lv lPANY, P.0.  Box 2406, Hickory,  NC 2S601 (M3)
Jerry Gonn & Associa les,550 Cteveland Ave. ,  Chambersburg,  pA. 17201 (03,  D5, D6, D7)
C -CoR ELECTR0NICS ,  I nc . , 60  Dec ibe t  Rd . ,  S ta te  Co i l eae ,  pA .16801  (M1 )
DAVCo ,  I nc . ,  P .0 .  Box  861 ,  Ba tesv i t t e ,  AR .  22501  tO t ,  S t ,  SZ ,  Sg )
DEVINES Trai lers & Accessor ies,  Grantv i l le ,  PA. 17028 (M9, cable t ra i lers)
ENTR0N,  I nc . , 70 ' 31  84 th  S t ree l ,  G tenda te ,  NY .11227  (M4 ,  MS ,04 ,  DS ,  SO)
GA i /C0  INDUSTRIES ,  lNC . ,  317  Cox  S r . ,  Rose i l e ,  NJ .  07203  (M5 )
JERRoLD Electronics C0rp. ,  200 Witmer Road, Horsham, PA. 19044 fM1, M2, M4, M5, M6, M7, 03,  D8, S1,  52,  53,  58)
Kay Elemetr ics Corp. ,  12 lv laple Avenue, Pine Brook,  NJ.  07059 (M8)
Microwave Fi l ler  C0.,6743 Kanne St. ,  Box 103,  E.  Syracuse,  Ny.  13057 (MS, bandpass f i l lers)
MID STATE Communicat i0ns,  Inc. ,  P.0.  Box 203,  Beech Grove,  lN.46107 (MS)
0E Manufactur ing Co.,  Box227, New Ber l in,  PA.,  17855 (M9, t0ols & 0quipment)
RMS CATV D i v i s i on ,50  An t i n  P lace ,  B ronx ,  NY .10462  (M5 ,  M7 )
TEXSCAN Corp. ,  2446 N. Shadetand Ave. ,  Indianapot is,  tN.46219 (M8, bandpass t i t ters)
Thela-Com, P.0.  8ox 9728, Phoenix,  AZ. 85068 (M1, M4, MS, M7, M8, S1,  S2,  53,  Sg,  AML Microwave)
Times Wire & Cable C0.,358 Hatt  Avenue, Wai l ingford,  CL 06492 (MA)
T o N E R  E q u i p m e n t  C 0 . , 4 1 8  C a r e d e a n  D r i v e ,  H 0 r s h a m ,  p A . 1 9 0 4 4  ( 0 2 , 0 3 , 0 4 , 0 5 , 0 6 ,  D 7 )
WAVETEK Ind iana ,66  N .  F i r s t  Ave . ,  Beech  Grove ,  lN .46107  (Mg )

NOTE: Suppl ier  areas are keyed at  the end of  each l is t in0,  as l0 l l0ws

0islribulors:

D1 Ful l  CATV equipment l ine
D2-CATV antennas
D3 CATV cable
D4-CATV ampl i f iers
D5 CATV passives
D6-CATV hardware
D7 CATV conneclors
D8-CATV test  equipment

Manufaclurers

M1-Ful l  CATV equipment l ine
lvl2 CATV antennas
N43-CATV cable
l \44 CATV ampl i l iers
N,45-CATV passives
MO CATV hardware
M7-CATV connectors
MB-CATV test  equipment

Service Firms

51 -CATV contract ing
52-CATV construcl ion
53-CATV l inancing
S4-CATV software
55 CATV bi l l ing serv ices
56-CATV publ ishing
S7 CATV drop instal lat ion
58-CATV engineer ing

CoST-CUTTING TAP INN0VAT|0N-Enrron,  Inc. ,  70-31 84th
Street  Glendale,  NY.11227 is now ol ler ing a new type 0f  CATV
l ine tap which leatures a housing thal  connects to the CATV
distr ibut i0n cable by i tsel t ,  independenl  o l  the subscr iber-oui let
conneclrng tap pla le.  Entron President  Joseph Ross labels th is
new approach lo subscr iber l ine taps " the l i rs t  tota l ly  new con-
cepl  In mul t i ' taps f0r  CATV since the CATV industry began. ' ,  The
new product ,  the Entr0n Sl \4T A-Line Mutt i ,Ta0,  sh0uld s i0ni f i ,
ca4t ly  reduce the cost  o l  insta l lng.  mainla in ing.  and modi iy ing
CATV systems. An exclusive short ing bar between input  and
output  ( in- l ine)  ports maintains RF and p0wer ( lhru)  jntegr i ty
exclusive 0f  any tap-plate being presenl .  The short ing bar d isen.
gages aulOmatrcal ly .when the tap-plate is  added and re engages
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eacn t rme the plate ts removed. This is  a d i rect  improvement over
mul l r - taps which must be maintained 0nly as compel te uni ts,
breaking RF and power integr i ly  each t ime a change 0ut  or
addi t ion musl  be accompl ished. With th is approach the housing
alone can be instal led on new cable sect ions,  and the tao olates
added as subscr iber needs demand. The housing costs approxi-
mately 0ne-th i rd as much as the whole tap,  resul t ing in a consid-
erable savrngs to the new system or new sect ions.  The SMT
A-Line lv lu l t i -Tap has a patented seized center  conductor  device,
die cast  a luminum housing,  weatherproof  test  point  access,  uni-
versal  m0untrng,  replaceable F-connectors,  and protect ion against
cable disconnecl .  Ful l  in format ion is  avai lable f rom Entron.
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You don't need
Microwavg...

lor many transportation runs of
up to 12-channels, our MX-404
Series 4-6 Long-Haul amplifi-
ers will serve you better.

o In i t ia l  cost  per-channel /per-
m i l eas  l owas  $  1  58w i th  cab le .

.  Long term maintenance is
e,asy work for your tech's, not
specia l  and expensive.

o No need for  l icense or  fees,
path survey or antennae.

.  Ser ies 4-6 is  suoer-re l iab le
wi th low dis tor t ion,  l ike other
MX-404 gear.

o Nodi f ferent ia l  gainand phase
oroblems.  or  channel  l imi ta-
t ions.

o Aer ia l  or  Underground;  30 or
60V  a . c . ;  5  t o  120  MHz  band -
width.

Let Us Quote
Your Next

Transportation Run.
Call Toll-Free:
From the East (800) 448-9121
From the West (800) 448-5171
Cal lCol lect :
I n  New York  (315 )  682 -9105
ln Texas Q14) 620-0298
In Cal i forn ia (213)  320-9705
In  On ta r i o  (416 )  661 -9797
In  Quebec  (514 )  334 -2919

Il/lcrgncr\rcD:rK
ca"t ,v Clrv ls lon

100 Fairgrounds Drive,
Manl ius. New York 13104

STATE-0F-THE-ART REPAIB SERVICE-Cabte Dynamics.  Inc. ,
501 Forbes Blvd ,  South San Francisco,  CA. 94080 \415/873.
2906) announces a new professi0nal  approach t0 technical  sup-
port  10f  lhe fa l  0n 's CATV systems IncorpOrat ing the latest  in test
eq!rpn]enl  lechnol0gy and many years of  CATV pract ical  exper i
ence.  Cable Dynamics Services head Joe E.  Hale reports the new
repatr .  matnlefance.  and equtpmenl  re lurbishing serv ice is  ready
l0 00 l0 w0rk as y0ur " lechnica support  team." CDI Services is
headed by 13 year Jerrod veleran Glen Shafer,  and they specia-
lze i f  head end equtpment,  d ist r ibut ion equiprnent ,  c0nverter
updat ing and repa r ,  l \ i la tv equipment and test  equipment main
lenance and repair  ( inc luding SLl i l  cal ibrat i0n).

In the ph010 here,  a CD Services technic ian is  checking the
oulpul  malch 0n a c0nverter ,  using an HP 8620-8 sweep 0sci l la ,
l0r ,  a 12204 sc0pe, and a Jerrold TC-2-7F coaxia l  swi lch.  Ful l
inkrrmal i0n is  avai lable l rom CDI Services.

CHANNEL-ELlMlNATl0N FILTER-C C0R Etectr0nics,  Inc. ,  60
Decibel  Road. Stale Col lege,  PA. 16801 has announced a new
Channe E iminal ion Fi l ter  (Model  CEF-.)  lor  t runk l ine appl ica-
t ions where 0ne channe must be blocked at  the b0undary of  0ne
p0l i l lca subdiv is lon,  0r  where ra le d i f ferences require 0ne 0r  more
channels to be el iminated in cer la in cabl€ areas.

The Channel  E i rn inat i0n Fi  ter  1s a mul t ip le-cavi ty absorpt ion
lype f  ler  wi th 45 dtr  minimum at tenuat i0n 0l  the unwanted
channel  and n0 more than 2 0 dt l  at tenuat ion on the adjacent
channel ls)  The CEF is said 10 be s lable w th temperature,  so that
at tenuat ion does n0l  chang€ malela l ly  as ambient  changes take
place wi th the ai r  lemperature The uni ts are housed in casl
a lunT num encl0sures for  st rand mounl ing wl th standard seized
inpul  and outpul  por ls Ful l  technical  inforrnat ion rs avai lable f rom
C-CO R

M A Y , 1 9 7 5

I
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BUY A WEATHER CHANNEL.
(and get a modulator FREE!)

Buy the  Rob inson Eng ineer ing  weather  channe l  f rom us  and we th row in  a  R icheyDeve lopment  company modu la to r  f ree ! ! !  The per fec t  way  to  add a i , loca l  channe l "
w i th  v i ta l  loca l  weather  in fo rmat ion ,  loca l  announcementa ,  and loca l l y  so ld  c0mmer
c ia l  messages.  Hundreds  o f  Rob inson un i ts  a re  in  use  th roughout  the  Un i ted  Sta tes .

The usual  nat ional ly  advert ised pr ice for  the R0bin-
son Engineer ing Weather Channel  is  g1250. Except
at  Richey Development Company,  you get  our g350
custom modulator  f ree wi th the Weather Channel l
Everyth ing you need (except a local  sound source,
such as Fl \ .4 tuner)  to be in businessl

Modulalor Specs
0utput ,  +57 dBmV; Bui l t - in bandpass t i t ter  (0.K.
for  adlacent  channel  operat i0n);  Hi-Z audio input i  RF
(output)  level  contro l ,  v ideo [ / ]odulat ion contr0 l ;
Aural  carr ier  level  contro l ,  Aural  M0dulat ion contro l ,
Crystal  contro l led on VHF channel  of  your choice;
$350 ( i f  bought separatety) .

BICHEY DEVELOPMENT COMPANY
7250 W. Reno, Rt .  5 /  Oktahoma Ciry,  0k.  23108
(405 /  787 5086)

rN sT0ct ( ! . . .
JERROTD

RF PLACEIVFNT COI \ , lPONENTS

TRAN SISTt) BS
1 3 0  I 0 , 1
1 3 0  I  t 2
l : l t )  1 2 4
r 3 0  r 2 5
1 3 0  1 3 5
r 3 0  1 3 8
l : i 0  1  5 0  0 l
1 3 0  I  5 2
1 3 0  I  9 l
r 3 0  1 9 9  0 l
1 3 0  2 2 5
1 3 0  2 4 0
134 261 25
1 3 0  2 6 1  7 5
r 3 0  2 6 1  7 6

r 3 4  0 0 8  0 0

ALL B,F.  COMPONENTS 1(] ( )% B.F.  TESTED.
COMPLETE SIOCK OF HIGH BELIABILITY COMP()NENTS
Ft)B ALL MAKES OF CATV EOUIPMENT.
IMMEDIATE  DEL IVERY.
CALL COLLECT ( ]B WRITE F()B COMPLFTE CATALOG.

*x,:,

CAPACIT()RS
1 ? t 0 1 5
1 2 /  1 t . ) 9
1 2 /  I 1 ( )
1 )  /  1 : | )
1 2 /  r 5 t
1 2 /  1 6 1

OIt)DES
t 3 /  1 9 0
t 3 t  2 3  /
r 3 l  2 5 8
1 3 1  ) 3 /
r 3 7  / 6 1
137 7AC
r 3 7  8 2 1

8 5 0  O L D  O I X I E  H I 6 H W A Y
I , A K E  P A 8 K .  F L O B I D A  3 3 4 0 3
(305) 844 2458
T E  L E X :  5 1  3 - 4 6 3

FACT()RY AUTH()RIZED
REPAIR SERVICE

F()R CATV/MATV OWNERS

DELTA-BENC() -CASCADE INC.
HAS A FACTORY AUTHORIZED REPAIR CENTER
I N  B U F F A L O ,  N . Y .

.  RFPAIRS ALL DBC EOUIPIMENT
o WARRANTY/NONWARRANTY REPAIRS
.  FACTORY TRAINED IECHNTCTANS
o FAST TURN AROUND TilVIE
. EXACT FACTORY REPLACEMENT PARTS
.  SERVICF AND TECHNTCAL tNF0RtVtATt0N

AVAI  LABLE

WRITE OR CALL:

. DELTA-BENCO-CASCADE II,IC.
h  -  40Come tAve . ,  Bu f f a to ,  Ny .

lf'E'E- ,,,,0,0*,1"u
J2 - ''iir'r 

rr.r, wATS Line (8oo)
828-1016 In New york State.
Cal l  12161674-6579

I48 CATJ
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CABLE:
l{ALts ttLts 8040
FRECHOLO, IIEW JE8SEY |t'728
(20r) 162.87m

P.0. Box 2020
AIilSTolt, At tAI 38401
{2G} E3r-2r{|l


