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HANDBOOK
Free from Hewlett-Packard - A world leader in
electronic test and measurement equipment - comes this
valuable new publication. It's a must for grasping the
measurement principles involved in assuring best cable
svstem oerformance. With the qrowth of cable TV
and incieased demands for qua'iity service, system tests
must be carried out with increased efficiency and
precision. This has led Hewlett-Packard to publish a 68-
page booklet describing in step-by-step detail the
things you need to know for cable system maintenance
and perf ormance veri f icat ion.

Look What This Valuable Book Covers:
Chapter 1. TV Signal and CATV Distr ibution -

a brief summary of the signal characteristics and
distribution methods used in a typical CATV system.

Chapter 2. Measurement Parameters - an overview
of the key parameters and their measurement;
presented to enhance the reader's understanding of
system proof of performance tests, beginnin! at
the headend.

Chapter 3. Test Instrumentation - a summary of the
various types of equipment used in CATV system
performance testing and a discussion of the
advantases and trade-offs of each.

Chapter 4. Performance Measurements with Signal
Analysis - a discussion of each measurement
including specs and accuracies. Step-by-step
procedures use the Spectrum Analyzer as the key
instrument for the measurement answers and
to provide insight into unusual signal conditions.

It's easy to get your copy. Just ask your local HP field
engineer. Or write on your company letterhead and
request it. There's no obligation on your part whatsoever.
Address your letter to:

CATV Measurements Handbook, Dept. D
Hewlett-Packard
1507 Page Mill Road, Palo Alto, CA 94304

HEWLETT PACKARD

1507 Page Mill Road, Palo Alto, Cali lornia 94304

For assistance call: Wshington (30l) 948-6370, Chicago (312)
255-98OO, Atlanta (4O4) 955-15OO, Los Angeles (213) 877-'1282
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Same 3.7 lo 4.2GHzfreqency ronge? . .  .  .  .  .  .yes

FCC dictoted effective sidelobe reduction requirements? . .

Comporoble goins for comporoble ontennq operlure sizes?

An tennos t ruc tu ro l  i n t eg r i r y?  . .  ' . . '  N

It took USTC to bring the structurol strength of heovy-duty tower design to the sotell i te communicotions field.
The USTC 6-meter ontenno feolures o low profi le with o 4-point equitoriol mount. Our mount uti l izes o pil low-
block suspension system thot ollows olternofe-solell i te monuol tronsfer in less fhon two minutes time. Addition-
olly, the USIC unique mounting design offers lower wind resistonce due io tolol overoll structure height; ond
eose of equipment occess. For the complete USTC 6-meter WRO story, including pricing ond delivery, conlocl
Tony Bickel or Don Weothers.
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U.S. Tower ond Fobricot ion COMPANY
P.O. Drower'S',  Af lon, Ok. 7433f
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STATE.OF-THE-ART PROCESSORS-A new
star t ing  to  make a  dent  in  sys tem des ign  and
look  a t  how the  new breed d i f  fe rs  f  rom the  o ld .

"b reed"  o f  headend s igna l  p rocessor  i s
headend re -bu i lds .  Par t  one o f  a  two-oar t
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GUNNPLEXERS-MICRO ( "WAVE")  OF THE FUTURE? Wi th  Gunnp lexer  mic rowave
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Techno logy  mov ing  aga in .  That ' s  the  message th roughout  th is  i ssue o f
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leve l  meter .  R  and D depar tments  a re  humming as  CATV gets  back  in to
high(er) gear once more.
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Ganada's Problems With 'Bell'

Last fall as the then-current session of Congress wound down,
there was much discussion concerning something called The Bell
Bi l l .  For those who haven't  fol lowed the exercise, the Bel l
telephone companies have poured (and continue to pour) massive
sums of lobbying money into getting some 'sweetheart' legislation
passed by the United States Congress. The bill, as introduced and
supported last year, would eventually prohibit anybody but Bell from
providing cable type communicat ion services.

Some segments of the CATV industry saw this bill as being aimed
primarily at two new upstarts in the communications world; broad-
band ( inc lud ing  TV)  communica t ion  sys tems,  and,  the
miscel laneous common carr ier people l ike MCI who have been
giving Bell some fits with private-communication services conduc-
ted through the newly emerging private microwave networks.

Bell has always been ahead of the game, and down the road a
ways they see (properly we suspect) the emergence of fiber-optic
distribution plants. They see, again correctly we believe, the poten-
t ial  where 0ne man with a f iber-opt ic distr ibut ion plant might enter
into a business relat ionship with another man who has a pr ivate
microwave carrier service (such as MCI). lf there are local
distribution plants not of the Bell design on both ends of a circuit,
and a private microwave system inter-connecting the two local plan-
ts,  who needs Bel l  anymore?

Those are the kind of fears Bell carries around. They fairly shake
the foundations of the world's most profitable government
authorized monopoly.

For the record, the 'Bel l  Ei l l '  is having much tougher sledding this
year. Last year there was a long list of 'sponsors' of the bill on both
sides of Congress. lt appeared, to the casual observer, that the bill
got sponsorship simply because most Senators and Congressmen
fai led to look into i t  careful ly,  and Bel l 's prof i le in support ing the
bi l lwas kept low. This year,  with more attent ion focused on the bi l l ,
it has far fewer sponsors. lt also has something else; active op-
position in Congress.

The Canadian experience with Bell, as reported by Canadian cable
pioneer Ken Easton in the April issue of Gable Communications (a
Candian iournal serving al l  forms of cable communicat ions, in-
cluding telephone and CATV) is instruct ive to how Bel l 's mind
sometimes works.

Easton traces the development of cable-telco relations in Canada,
point ing out that in the early 50's in Quebec Bel l  would 'negot iate'

with the cable company only if the cable company agreed to a full
leaseback. That meant that Bell would provide the full CAIV plant,
leaving to the cable operator only the headend. Bell even ran the
drops. Several people actually agreed to this ploy and the systems
were a disaster and Bell retreated; not because it had a change of'heart 'but rather because i t  decided i t  couldn' t  handle the
problems. The diashous results did not escape the attention of the
Canadian government however. They eventually adopted some
language in their permifprocess (Canadian systems have almost
forever had to obtain federal government sanction to operate; long
before it came up in the United States) which specified that for the
CRTC permit to be 'valid' that "the licensee (must) own, as a
minimum, the local headend, the amplilien, and the drops to the
houses and apadment buildings".

The addition of this "phrase" or "condition" to the CRTC "oer-

mits" became a very useful tool for the would-be CATV en-
trepreneur. Up to that point the cable person was at the negotiable-
mercy of the local Bell facility. Long after the ill{ated Quebec ex-
perience in the early 50's, Bell had continued to provide pole at-
tachments to Canadian CATV companies only when the cable com-
pany agreed, as a minimum, to Bel l  providing some port ion of the
cable plant.  In most Canadian systems this amounts to Bel l  sup-
plying the trunk and distr ibut ion cables, in place. This is the reason
you see s0 many over-lashed CATV type cables snug down on top of
lead sheathed telco cables in Canada, Bel l ,  in providing "attach-

ments" and cabte, simply does the most expeditious thing when
supplying "service" to the cable company. lt lashes over itself the



newly required cables. With the Canadian industry "accepting" the
Bel l  inst i tuted requirement that "at a minimum Bel l  wi l l  provide
the cable in place along with the attachment to the pole" it was
only a short hop, skip and jump to the next plateau of negotiation.
Which was "and Bel l  wi l l  supply the ampl i f iers.  .  . " .

Valious Bell operating companies in various Canadian provinces
have attempted to enlarge their "foothold" through the years. For
example, in Nova Scotia inspite of the CRTC phrase previously
noted, Bell through Maritime Telegraph and Telephone refused to
come to the conference table unless the cable company allowed
MT&I to provide full lease back services. In Newfoundland, the
local Bell dominated operating company tried the same ploy. l{o
alternative to full lease back. lf you can't or won't accept that Bell
dictum, you can' t  gain access to the poles. Which resulted in much
teeth gnashing but no cable service in the province.

When lhe combined pressures of the local people who wanted
CATV, and the provincial governments and the CRTC built up a head
of steam in places l ike Nova Scot ia and Newfoundland, Bel l  did a
180 and announced a'new'program of shared-skuctures. This
looked like a victory for cable until the details of the shared-
structuring-agreements were carefully studied. Then it became ap-
parent, as Easton points out, that what Eell had done was not dis-
engage from the battle; they simply created a new battle with a
whole new set of rules. The bottom line was that if Bell could not
force a company into a full leaseback program, they were going to
make it very-very expensive for the cable operator to use poles on a"shared" basis.  Bel l  came up with a formulae only a Bel l  accoun-
tant could understand or love; splitting costs between strand and
poles; the equivalent of $9.00 per pole per year if you averaged a
large enough plant. And the initial firstyear costs had a builfin
escalation clause of 24 cents per year. The Canadian operators got
downright hostile over this program since on one hand with a Bell
company suppling dedicated in-place cable plus attachments the
average per-pole cost was near $3.00 per year; but then with the
cable operator supplying the cable and maintenance it became
$9.00 per year. Either Bell had been 'taken' all of those years by the
cable company at $3.00 typical charge per pole per year (including
in-place cable and strand), or the cable operator was 'about to be
taken' for poles and strand (but no cable) for $9.00 per year plus 24
cents more per pole each year thereafter.

The Canadian 'Bell Experience' is hardly over. lt is a battle that
continues, quietly but with great intensity, at thrs time. And it is in-
structive to those of us who operate south of the Canadian border.
Bell does not giue up. They do not want anyone else out there in the
al leyways and along the r ight of  ways with any fom of 'broadband
communications' capacity; unless they, Bell, own the pieces to the
system. lt is alot easier to shut it off, at will, when you own one 0r
more critical pieces, than when you merely supply renled space to
someone else.

In our present battles with Bell in the United States, we do won-
der just a tad how the Canadian divisions of Bell have been able to
supply poles plus strand plus cable to Canadian operators for the
equivalency of $3.00 per year per pole while down here we have
been averaging $3.00 plus per bare pole per year. What possible way
can Bell accounting justify a bare-pole rental of $3.00 (and up) per
year here when the same bare pole in Canada loaded with strand,
hardware and (expensive) aluminum sheathed, jacketed cable sells
for the same $3.00 per year? We are sure that some bright, young
Bel l  account ing execut ive can explain this for us.. .but we are not
so sure we'd understand the explanation or agree with it

[el's face it. Bell is out to make our future a Bell future. We
should not be lulled into any false sense of security with Bell at any
point in time. The hungry cat continues to circle, just waiting for
the proper moment to strike. We had best keep our powder dry. ..
for one day soon we are going to need it!
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forLong.Term
PayTVSecurity!

Our unique patented* cable trap olfers you:
r Durabi l i ty above and beyond any other trap on the

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

r A low prof i le because i t  blends in with i ts
environment ( looks l ike the drop cable around i ts
instal lat ion).

But lhat's not the whole story ...
Along with the long term securi ty,  for the same pr ice
you're gett ing a trap with deep-notch depth ( typical ly
greater than 70dB) which does a better job of el imi-
nating R-rated audio complaints. And walt until you
hear our prices for dual-channel Uaps!
For a solut ion to your Pay-TV securi ty problems, join
the many other satisfied systems operators and call
or wri te to:  Vi tek Electronics. Inc..  200 Wood Avenue.
Middlesex, N.J. 08846 ] Tel: (201) 469-9400
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VHF/UHF SIGNAL PROCESSOR-High performance, modest pr ice modelTSP

.Specia l ly  des igned t runk ampl i f  iers  f  or  smal l  CATV systems

.High output  apar tment-CATV in ter fac ing ampl i f  iers

. H i g h rel iabi I  i ty and perf ormance I i  ne extenders
oLong-haul feed forward plant amplif  iers
.Test  equipment  inc lud ing 8-32 channel  s ignal  source
.USA Users Note: Broadband Engineering (Jupiter, Florida)provides complete USA service
and spare par ts  fora l lTr ip le  Crown CATV equipment

Write or cal l :  42 Racine Road, Rexdale, Ontario MgW 223
Telephone (416) 743-1481
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Tel :
Telex

COMM.PLEH
ELECTFICINICSi LIMITEtrI
An All Canadian Company

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

DISTRIBUTORS OF:

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

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

Monlrsal Toronlo
Tel: (514) 341-7440 Tel: (416) 449-6263
Telex: C5-826795 Telex: 06-966599

Halilax
Tel: (902) 423-7740

Vancouver
(604) 437-6122
04-354878
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Th is  i s  t he  new GUNNPLEXER 10  GHz
package f rom Microwave Associates;  f i rs t
discussed in last month's (May) CATJ. With
these packages the CATJ Lab is carrying on
video paths of  up to  5 mi les of  length wi th
varying results. By t ieing the packages to sur'
plus 4 foot dish antennas, we have rock solid
results over the ten mile paths and we believe
twenty miles is within the realm of reasonable
operation. We are sett ing up a 22 mile path as
th is  is  wr i t ten.

There is more here than new technology (i t  is
not really al l  that new)or new hardware. There is
a new att i tude. A new att i tude that comes with
the recognit ion that microwave hardware does
not have to cost ten thousand dollars a channel
or more, to purchase.

Remember the early microwave gear? lt took
several six foot racks of tubes and plumbing and
t rave l i ng  wave  tubes  (o r  magne t rons  o r
klystrons) to generate a few hundreths of one
watt of RF power at say 6 GHz. Then the tubes
and TWT's (etc.) lasted for short periods of t ime.
Maintenance was a problem, transmitters wan'
dered off frequency and mult ipl ier stages and
modulation schemes were tr icky at best and im-
possible at worst to adjust to proper operation.
The FCC had generous amounts of "advice"

from the telephone company users of microwave
in the ear ly  days.  The te lco 's  considered
microwave their "private preserve" and they
f igured one way to keep others from chasing af-
ter microwave al locations would be to simply

IhG 'Waue' 0l lhe Future For CITU

o

A Quiet Revolution. . .
A revolution is coming to rural American

te lev is ion.  l t  is  coming very s lowly,  but  l ike the
internal and external batt les of just one year ago
when the cable industry took on many of the
giants of American communications (and won),
we too wi l l  w in th is  bat t le .

We beat the odds with small earth terminals.
The FCC ru les were against  us and the
establ i  shed com m un ication barons were agai nst
us. But we won anYhow.

This t ime the rules are again stacked against
us. So too are the established media barons. l t  is
not unlike the small earth terminal batt le once
again.-The  

new revo lu t i on  i s  coming  i n  the
microwave marketPlace.

The young lady holds in  her  hand a $108
package. A complete microwave transmitter and
receiver, operating at 10.380 GHz (that 's 10,380
megahertz). That strange fanned shaped device
on [he end, several t imes larger than the shiney
metal container to the rear, is the antenna. 17 dB
of antenna at 10.38 GHz. The shiney metal por-
t ion? That 's  the outer  conta iner .of  the e lec '
tronics port ion of the Package.

Actually, i t  didn't cost the ful l  $108 at al l '  We
bought two of them, identical except they are off '
set from one another by 30 MHz of frequency
(we'l l  see why later) for the unheard of total
bacfage price of $185.00. That means in each of
ine two transceivers (transceiver means the
package transmits and receives) we have $92'50.1 0
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establ ish such tough engineer ing requi rements
that  on ly  an out f i t  "wi th  a guaranteed rate of
r e t u r n "  c o u l d  a f f o r d  t h e  e q u i p m e n t  a n d
requi rements.  The in f luence of  te lco engineers
(they had al l  of the early experience and it  was
only  'natura l '  that  FCC engineers,  wres i l ing wi th
the creat ion of  new ru les and regs for  the new
microwave serv ices would go to  the te lco
engineers for  adv ice)  on the or ig ina l  microwave
ru les and technica l  requi rements is  s t i l l  ap-
parent.

Microwave gear "must be" as close to fault-
proof  as e lect ronic  gear  can be.  That  su i ted the
te lco 's  because they could pass the costs  of
such requi rements a long to  the genera l  publ ic  as
they determine the i r  ra te making bases.  But  for  a
l i t t le  fe l low in tent  on ly  on get t ing a s ignal  f rom
one point  to  another  30 mi les away,  the costs  at -
tendant  wi th  redundant  th is  and fa i lproof  that  are
substant ia l .  You've got  to  hand i t  to  the te lco 's ;
they have held onto their microwave preserve for
several decades. And most of the early rules and
requi rements s tand pret ty  much as they d id two
decades ago.

But along the way there have been advances
which the te lco 's  could not  contro l .  Technology
is  wor ld  wide,  and whi le  the U.S.  microwave
market  has been in fested wi th  te lco drawn
requirements for al l  of these decades, other
world markets have been freer to develop along
more technology- l imi ted l ines.  Gradual ly ,  not
overn ight  cer ta in ly ,  the of f -shore advances have
f i l tered back in to the U.S.  microwave c l imate.  ln
fact, many of the microwave advances have been
by American microwave manufacturers, who
have in  turn been sel l ing a large percentage ( i f
not a majority) of their goods overseas.

The rapid development of sol id-state micro-
wave technology is  an excel lent  example of  th is
change.  The Gunn-d iode is  our  instant  example.
I t  is  named af ter  an engineer  named John Gunn,
who whi le  conduct ing basic  research wi th  a
material known as gall ium-arsenide back in 1g63
noted that  under  cer ta in  condi t ions of  vo l tage
(appl ied to  a gal l ium-arsenide sample)  the cur-
rent  f lowing through the mater ia l  became , ,un-
stable" .  When just  the r ight  amount  of  vo l tage
was appl ied,  IBM's John Gunn noted that  the gal -
l ium-arsenide sample puls tated or  cyc led on and
off at a very rapid rate. The rate, he determined,
was so rapid that what he had created was a
sol id  s tate (meaning no e lect ron tube)osc i l la t ion
at microwave frequencies. The point at which the
c u r r e n t  f l o w  t h r o u g h  t h e  g a l l i u m - a r s e n i d e
ceased to be l inear or constant (as voltage was
increased across the mater ia l )  and at  which the
device began to "osc i l la te"  was dubbed the" threshold point " .  In  a nutshel l ,  apply  the proper
amount  of  vo l tage across the mater ia l  sample,
and i t  would take of f  l ike i t  was a t ransmi t ter
source.

The next "tr ick" was to control the frequency
of  osc i l la t ion.  This  turned out  to  be qui te  a prob-
lem, a l though i t  (obv ious ly)  was eventual ly

s o l v e d  b y  c o n t r o l l i n g  t h e  t h i c k n e s s  o f  t h e
ga l l ium-arsen ide  mater ia l  wh ich  in  tu rn  a long
wi th  another  t r i ck  o r  two cont ro l led  the  f re -
q u e n c y  o f  o s c i l l a t i o n .  A  w a f e r  o f  g a l l i u m -
arsen ide  10  mic rons  th ick ,  fo r  example ,  tu rns  ou t
to  be  fa i r l y  c lose  to  "se l f -osc i l la t ion- resonant "  

a t
10  GHz.  Now i f  the  wafer  i s  mounted  in  a  h igh-e
tuned c i rcu i t ,  a lso  resonant  a t  about  the  s lme
t r e q u e n c y ,  a n d  t h e  h i g h - e  t u n e d  c i r c u i t  i s
tuneab le  over  a  "modest "  f requency  range,  then
some prec ise  cont ro l l ing  can be  done on  the
ac tua l  f requency  o f  opera t ion  o f  the  gunn
osc i l la to r  dev ice .

F ina l l y ,  by  care fu l l y  con t ro l l ing  the  re la t ion-
sh ip  be tween the  ac tua l  vo l tage app l ied  to  the
ga l l ium-arsen ide  wafer  and the  des ign  o f  the
h igh-Q resonant  ( tuned)  c i rcu i t ,  a  fa i r l y  w ide" tun ing  range"  fo r  the  dev ice  can be  ach ieved.

The signi f icance of this development is di f .
f icul t  to properly assess unless you create some
perspect ive.

Le t ' s  go  back  twenty  years  to  the  po in t  where
Bel l  was another word for microwave. Let 's say
you wanted  to  genera te  a  s igna l  a t  6 ,000 MHz or  6
g igaher tz .  F i rs t  o f  a l l ,  thanks  to  the  FCC's  Be l l"suggested"  specs  the  ru les  sa id  the  f requency
had to be pretty darned stable. OK-stable
s igna ls  were  low f requenc ies .  For  d iscuss ion
le t ' s  choose B megaher lz ;  a  popu lar  f requency
f o r  h i g h  s t a b i l i t y  c r y s t a t s  i n  1 9 5 7 .  O n t y  B  M H z  i s  i
long  ways  f rom 6 ,000 MHz (or  there  abouts ) .
Here 's  how you go t  there  f  rom B:

(1) An osci l lator worked at 8.000,000 (etc)
MHz;

(2)  A  f requency- t r ip te r  mu l t ip l ied  tha t  ou tpu t
by  se lec t ing  the  th i rd  harmon ic  o f  the  g
M H z  c r y s t a l  a n d  a m p l i f y i n g  i t ,  w h i c h  g o t  u s
lo 24 MHz;

(3) Another tr ip ler got the 24 MHz signat to 72
M H z ;

Th is  migh t  be  a  good po in t  to  exp la in  what  a
f requency  mul t ip l ie r  s tage was,  back  in  those
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days,  wi th  a tube type c i rcu i t .  F i rs t  you la id  out  a
stage that  had a tuned input  and a tuned output .
The input would be tuned to (say) 24 MHz, by the
caref  u l  se lect ion of  the c i rcu i t  component  par ts .
Then the output  would be tuned to the th i rd  har-
monic  o l  24 or  72 MHz.  So each t ime you
frequency-mul t ip l ied you needed a tube stage.
Every now and again because the respective or
successive harmonic  s ignals  got  pret ty  weak or
low in  power level ,  you had to throw in  a s t ra ight
ampl i f ier  s tage (ca l led a buf fer ) just  to  br ing the
level  up to  some point  where you could develop a
useable harmonic  s ignal .

Then there are some f requency mul t ip l icat ion
"problem areas"  where for  one design reason or
another  you can ' t  " t r ip le"  but  are l imi ted to
doub l i ng  ( i t  shou ld  go  w i thou t  say ing  tha t
mu l t i p l i ca t i on  was  l im i ted  i n  mos t  c i r cu i t s  t o
t imes 3 or  "3X") .  So by the t ime you got  to  6,000
MHz from our basic 8.000,000 MHz crystal we
have covered 24 MHz, 72 MHz, a buffer stage,
then 216 MHz,  a buf fer  then 432 MHz,  another
buf fer ,  then 864 MHz,  another  buf fer  and then
1,728 MHz. Now we were into some trouble (act-
ual ly  s tar t ing back around 864 MHz).  That
t rouble was the inabi l i ty  o f  tubes ( the k ind that
had g lass envelopes around them) to  funct ion,
even as f requency mul t ip l iers ,  a t  such h igh ( re-
la t ive ly  speaking) f requencies.  So there had to  be
very specia l  "ceramic construct ion"  tubes of
someth ing ca l led "p lanar"  construct ion to  func-
t ion in  th is  f requency range.

And so it  went, so that by the t ime we got our
8.000,000 MHz s ignal  up to  the 6,000,000 MHz

10.3 GHz varactor-tuned Gunn osci l lator. Gunn diode is
housed inside of container and "ir is" opening is optimized
lor maximum power outpul and isolat ion from impedance
mis-matches. Terminals on top connect up varactor (tuning)
b ias  and Gunn supp ly  vo l tage.

S i m p l e  G u n n ' d i o d e  o s c i l l o l o r  u s e s  o  h o l f - w o v e l e n g l h  c o o x i o l  c o v i t y .
lmpedonce molch ing  is  p rov ided by  the  ou lpu t  coup l ing  loop.  Th is  i ype  o f  c i rcu i t
con  be  luned over  on  oc love  or  more ,  bv t  d i f f i cu l i ies  w i th  osc i l lo t ion  o t
hormon ic  f requenc ies  ore  common,  ond the  coox io l  cov i l y  i s  more  sens i l i ve  to
temperoture chonges ond lood mismotches lhon woveguide resonolors.

DIAGRAM ONE

reg ion we had typ ica l ly  mul t ip l ied and buf fered
around 13 or  14 or  15 t imes.  Each stage took at
least one tube or tube-type-device and each tube
type stage had its backup stage and various
regulator  and other  tube- type c i rcu i ts .  l t  was one
big hai ry  mess,  but  in  the 50 's  i t  was s tate of  the
art.

Now picture in your mind the 19 (or 22) inch
wide " re lay rack"  f  i l led wi th  panels  of  tubes and
re lated components just  to  get  a  "s ignal"

f  rom 8 MHz up to  the 6-7 GHz region.
Now go back and look at the photo of the l i t t le

box in  the hand of  the young lady at  the opening
of this report. And look now, fresh as i t  were, at
the wonder fu l  wor ld  of  the Gunn-d iode.

Recall  that the Gunn-diode is constructed
from a material known as gall ium-arsenide. l f  you
control the thickness of the material,  and the
way it  is mounted, you can generate 6-7 GHz (or
10 or  12 or  h igher  f requency)  energy r ight  a t  the
operating frequency. No mult ipl iers. No har-
monics.  No tuned c i rcu i ts ,  except  that  o f  the
smal l  meta l  resonator-cav i ty  in  which the Gunn-
diode rests and does its job.
The Gunn Oscil lator

The basic  Gunn-d iode osc i l la tor  mounts the
diode at  one end of  a  hal f -wavelength coaxia l
cavity as shown in diagram one. A coaxial cavity
is  a meta l  enc losure of  prec ise length/width
measurements.  Wi th a l l  o f  the design e lements
taken in to considerat ion,  th is  is  the s ize of  en-
c losure or  box which wi l l  resonate (or  tunb-up)  on
a pre-determined f requency of interest. The box,
i t 's  ins ide wal ls ,  is  the actual  tuned c i rcu i t ;  just
as you have coils of wire with capacitors deter-
min ing the tuned or  resonant  c i rcu i ts  at  lower
f  requencies.

Note in diagram one that there is a small
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RF CHOKE

Simple  wovegu ide  resonq lor  {o r  Gunn-d iode osc i l lq to rs .  In  th is  c i rcu i l  the

;:'Jil;ffi ,11'J:l j'�^'J"'ff i"lL'J::il'ii:i."*.1.",'i:.-;;'J:il:,','n.J
o p e n i n g  ( i r i s )  i s  o p l i m i z e d  f o r  m o x r m u m  p o w e r  o u l p u l  o n d  i s o l o t i o n  f r o m
impedonce mismotches .  The r f  choke requ i res  core fu l  des ign  fo r  min imum r {
I  oss .

DIAGRAM TWO

" tun ing  screw"  inser ted  down in to  the  in te r io r  o f
the cavi ty enclosure. At the microwave freq-
uenc ies ,  you  can " tune"  the  resonant  o r  opera-
t ing  f  requency  o f  a  "cav i ty "  such as  th is  by  s im-
p ly  inser t ing  a  p iece  o f  meta l  in to  the  wa l ls  o f  the
box .  By  ad jus t ing  the  amount  o f  meta l  p ro t rud ing
down in to  the  box  you ra ise  or  lower  the
opera t ing  f requency  o f  the  box  by  a  smal l
a m o u n t .  T h i s  i s  s i m i l a r  i n  f u n c t i o n  t o  t h e  f i n e
tun ing  cont ro l  on  a  te lev is ion  se t .  Now not ice  the
outpu t  connector  and the  "coup l ing  loop"  a t -
tached there to  in  d iagram one.  The coup l ing  loop
is  a  p iece  o f  w i re  o r  smal l  d iameter  meta l  tha t  a t -
taches  on  one end to  the  center  p in  on  the
coax ia l  ou tpu t  connector ,  and on  the  oppos i te
end i t  g rounds or  te rmina tes  on  the  inner  she l l  o f
the  coax ia l  cav i ty .  The length  o f  the  coup l ing
loop,  and i t s  pos i t ion  ins ide  o f  the  cav i ty  box
determines  two th ings :

(1 )  The amount  o f  energy  "coup led"  ou t  o f  the
coax ia l  cav i ty  on  the  ou tpu t  f requency  o f
the  sys tem,  and,

(2 )  The " load impedance"  wh ich  the  Gunn-
d iode "sees ' ' .

Th is  i s  one way to  mount  a  Gunn-d iode and
make i t  genera te  RF s igna l  and then to  coup le
tha t  RF s igna l  ou t  o f  the  coax ia l  cav i ty  in to  a
p iece  o f  t ransmiss ion  l ine .  But  th is  approach,
wh i le  i t  works  and wh i le  i t  i s  re la t i ve ly  s imp le  to
cons t ruc t ,  has  opera t iona l  p rob lems.  For  one
th ing  the  ( !Q"  o r  "se lec t i y i t y "  o f  the  ha l f -
wave length  c i rcu i t  i s  no t  very  h igh .  That  means
the  Gunn-d iode may tend to  osc i l la te  no t  (on ly )a t
t h e  d e s i r e d  f r e q u e n c y ,  b u t  a t  a  h a r m o n i c
f requency .  You might  be l ieve  you were  pu t t ing
out  power  on  say  10  GHz when in  fac t  you  were
rea l l y  pu t t ing  ou t  power  on  2X or  20GHz.  And fo r
another  th ing  th is  type  o f  coax ia l  cav i ty  i s  qu i te
sens i t i ve  to  tempera ture  var ia t ions  and to  (an-
tenna/ t ransmiss ion  l ine)  " load"  mis -matches .  l f
the  env i ronment  changes,  the  charac ter is t i cs  o f
the  cav i ty  a lso  change.  In  e f fec t ,  tempera ture
changes " tune"  the  box  fo r  you .  And i f  you  have

someth ing  less  than a  proper  an tenna/ t ransmis-
s ion  l ine  "per fec t "  match  ( i .e .  low VSWR) tha t
too  can " tune"  the  cav i ty  fo r  you .  Ne i ther  i s  a
good dea l ,  and fo r  s tab le -h igh  re l iab i l i t y  mic ro-
wave app l ica t ions ,  these are  no t  acceptab le
opera t ing  specs .

So people l ike John Gunn devised a better way
of  ge t t ing  the  job  done.  One approach deve loped
is  shown in  d iagram two here .  What  we have ts  a
mod i f i ca t ion  o f  the  112 wave length  coax ia l
cavi ty;  a device known as a "wavelength (rec-
tangu lar )  cav i ty "  w i th  (and th is  i s  impor tan t )  a
"coup l ing  i r i s "  mounted  be tween the  segment  o f
the  wavegu ide  where  the  Gunn-d iode mounts
and the  "ou tpu t  end"  o f  the  cav i ty  box .  Here  is
how that works and why i t  works better.

Note  tha t  the  in te r io r  o f  the  rec tangu lar  cav i ty ,
f  rom the  po in t  where  the  i r i s  mounts  back  to  the
far  end ( r igh t  s ide  o f  d rawing)  where  the  Gunn-
d iode mounts  i s  1 /2  wave length  (ad jus ted)  long.
Th is  c rea tes  the  resonant  cav i ty  we d iscussed
for  d iagram one.  The Gunn-d iode is  pu t  in to  a
tuned circui t  ( the 1/2 wavelength resonant cavi ty)
and by  pre-se lec t ing  the  th ickness  and mount ing
conf igura t ion  fo r  the  d iode,  p lus  by  care fu l l y
se lec t ing  the  opera t ing  vo l tage app l ied ,  osc i l -
la t ion  on  the  des i red  f  requency  occurs .

Now the  i r i s .  The i r i s  can  bes t  be  thought  o f  as
a  " s i m p l e "  b a n d p a s s  f  i l t e r .  T h e  o p e n i n g  ( o r  h o l e
or i r is)  is real ly an adjustable diaphragm. The
d e s i g n e r  " a d j u s t s "  t h e  o p e n i n g  s i z e  t o  a l l o w  j u s t
a  cer ta in  amount  o f  the  rec tangu lar -cav i ty /Gunn-
d iode genera ted  energy  to  pass  th rough the
open ing .  The amount  o f  energy  a l lowed th rough
the  i r i s  i s  a  f  unc t ion  o f  ba lanc ing  two fac to rs :

(1 )  The ou tpu t  power  leve l  ( the  b igger  the  ho le
the  more  energy  escapes) ;

(2 )  The "match"  o r  i so la t ion  o f  the  Gunn-d iode
s i g n a l  g e n e r a t i n g  d e v i c e  t o  t h e  l o a d
( w a v e g u i d e / a n t e n n a )  c o n n e c t e d  t o  t h e
o p e n  ( l e f t  h a n d  s i d e ) e n d  o f  t h e  r e c t a n g u l a r
cavi ty.

Now take a look at diagram three. This is the
c o m p l e t e  a d a p t a t i o n  o f  t h i s  G u n n - d i o d e

WHAT PUTS lT  ON FREOUENCY? The s ize  o f  the  hous ing
(diagram three) from the " ir is" back to the rear wall  behind
the Gunn Diode mount creales a resonanl cavity at ( in this
case)  10 .3  GHz.
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techno logy  in to  a  smal l  (9 .5  ounce w i th  an tenna)
20 mi l l iwa t t  ou tpu t  10  GHz t ransce iver .  T rans  is
fo r  t ransmi t te r  wh i le  ce iver  i s  fo r  rece iver .  ln
o ther  words ,  th is  i s  a  comple te  " two-way rad io"
tha t  t ransmi ts  and rece ives  in  the  10  GHz range.

In diagram three we have the basic transmit ter
por t ion ,  as  jus t  de ta i led .  Note  (on  fa r  r igh t  o f
d iagram)  the  i r i s  coup ler  tha t  " looks  in to"  the
wavegu ide  sec t ion  tha t  houses  the  rece iver
(we ' l l  ta lk  about  i t  shor t l y ) ,  and fu r ther  to  the
r i g h t  t h e  G u n n - d i o d e  ( m o u n t e d  u n d e r  t h e  R F
choke)  and a  varac tor -b ias  feed po in t .  The
opera t ing  power  (9  vo l ts  a t  200 mA fo r  the  pack-
age)  i s  fed  to  the  dev ice  where  the  d iagram is
marked "Gunn supp ly " .  Most  un i ts  opera te  w i th
a  re la t i ve ly  s imp le  10  VDC pos i t i ve  supp ly ,  re -
gu la ted .  Then us ing  a  separa te ,  ad jus tab le  type
of  "b ias"  supp ly  we can vary  the  ac tua l  opera t ing
f  requency  o f  the  Gunn-d iode t ransmi t te r .  For  ex-
ample ,  le t ' s  say  you se t  the  b ias  supp ly  to  4  vo l ts
DC and measure  the  ou tpu t  f requency  a t  10 .380
GHz.  Now suppose you ar ranged fo r  the  b ias
supp ly  vo l tage to  sw ing  back  and fo r th  in
opera t ing  vo l tage,  say  f rom 3-5  vo l ts .  What  do
you suppose wou ld  happen to  the  opera t ing
f requency?

It  also would swing back and forth,  at  the" ra te"  tha t  the  b ias  supp ly  vo l tage "swung" .

Take tha t  one s tep  fu r ther ;  p rov ide  a  4  vo l t  b ias
supp ly  bu t  "modu la te"  tha t  b ias  supp ly  w i th  say
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c GUNN OSCITLATOR

C u t o w o y  v  e w  o f  t h e  l 0 - G H z  M i c r o w o v e  A s s o c i o t e s  G u n n p l e x e r .  T h e  p o s t -
c o u p l e d  G u n n  d i o d e  i s  t u n e d  t o  l h e  d e s i r e d  { r e q u e n c v  w i t h  l h e  d i e l e c l r i c
l u n i n g  s c r e w ,  o n d  t h e  r f  e n e r g y  i s  c o u p i e d  o u t  t h r o u g h  o n  i r i s .  T h e  f e r r i t e
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t h e  s m o l l  s c r e w  m o u n t e d  i n  f r o n t  o f  t h e  c i r c u l o t o r .  A  h o r n  o n t e n n o  o r o v i d e s  I  7
d B  q o r n .

DIAGRAM THREE

a 4 MHz FM deviat ion TV (v ideo)  s ignal .  Now
what  do you suppose happens? The b ias supply ,
modulated by the 4 MHz FM deviating video
signal ,  now swings back and for th  at  the modula-
t ion rate of  the FM v ideo s ignal .  You have just
created a system to send a 4 MHz video signal
through a 10.380 GHz microwave Gunn-d iode
transmi t ter .  The v ideo s ignal  modulates the b ias
supply  and the b ias supply  swings or  dev iates
the actual  output  s ignal  f requency as a funct ion
of  the v ideo s ignal  in format ion appl ied.

Now look at the left hand port ion of diagram
three.  This  is  bas ica l ly  a  10.380 GHz microwave
receiver .  Wel  l ,  a l  most .

What  we have in  the meta l  por t ion is  a  cont inu-
a t i on  o f  t he  wavegu ide  fo r  t he  ope ra t i ng
f  requency range;  a p iece of  rectangular  meta l  de-
s igned to t ransmi t  through or  a long the inner
wal ls  the energy generated back in  the Gunn-
d iode.  Now as that  energy passes through the
waveguide opening a very smal l  amount  of  the
energy is  in tercepted by the fer r i te  coupler  ( the
black rod- l ike mater ia l  shown in  d iagram three
and the photos. )  This  smal l  amount  of  10.380
GHz energy in tercepted by the fer r i te  coupler  is
d i rected in to the Schot tky "mixer  d iode" ;  an-
other  ra ther  amazing type of  modern day d iode
device.  So at  the Schot tky d iode we have the
t ransmi t ter  por t ion 10.380 GHz energy being ap-
p l ied as a "mixer  vo l tage"  and then coming back
into the opening at  the far  le f t  o f  d iagram three
( i .e .  the open end of  the rectangular  waveguide)
we have another signal from another 10 G.Hz
range transmitter some distance away. This
second s ignal  is  ( for  our  example)  operat ing on
10.350 GHz ( i .e .  30 MHz removed f rom the f req-
uency of  the Gunn-d iode uni t  in  our  d iagram).
The Schot tky d iode sees two s ignals  present ;
one at  10.380 GHz and another  at  10.350 GHz.  l t

' t4



lmpress ive  quo l i t y .  .
price. Just $2695 for
uni t  ovoi loble (ot  ony
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FRONT END of the transceiver package includes the ferr i te
circulator (black rod), Schottky mixer (receiver) diode and the
small  tuning screw that controls mixer inject ion. lF Output is
of f  of terminal (feed thru) on top of housing.

mixes the two together and creates a sum (ad-
dit ion of the two) f requency at 20.730 GHz and it
also creates a difference (subtraction of the
lower f requency of  the pai r  f rom the h igher
f  requency of  the pai r ) ;  or  30 MHz.  Now i f  you con-
nect  a  wi re or  cable to  the top or  output  por t  p in
of  the Schot tky mixer  d iode and to that  cable
connect  a  30 MHz receiver ,  you would then have
a way of  receiv ing the t ransmiss ions f rom the
other  (10.350 GHz)t ransmi t ter ;a t  the 30 MHz lF.

F inal ly ,  as shown in  the photos here,  you can
take th is  "complex"  and amazing package one
step f urther. You can directly attach at the end of
the waveguide sect ion shown in  d iagram three
( just  to  the le f t  o f  the mixer  d iode)  an antenna.
In the photos here there is  a  "horn"  antenna
bol ted or  a t tached d i rect ly  to  the waveguide
opening on the package.  ln  the t ransmi t  mode
th is  smal l  horn antenna beams or  d i rects  the
10.380 GHz s ignal  in  the d i rect ion you desi re.  In
the receive mode,  by point ing the horn antenna
at  the other  t ransmi t ter  in  the system, you wi l l
receive the other  un i ts  t ransmiss ions,  through
the  lF  ou tpu t  o f  30  MHz  in  ou r  examp le .
For CATV?

l f  a l l  o f  th is  is  new to you,  chances are ex-
ce l lent  you are e i ther  in  shock or  moderate d is-
bel ie f  over  the s impl ic i ty  o f  the ent i re  system. " l t
looks l ike a modern day crysta l  set"  noted one
CATV operator we displayed our package to.

Yes, i t  is that. But crystal sets at 10 GHz were
not  that  common.  l t  is  an amazing but  t rue ob-
servat ion that  in  the last  decade,  as very h igh
f requency (meaning not  VHF but  SHF or  super
h igh f requency)  techniques have developed,  the
design of  microwave range equipment  has gone
from the r id icu lous ly  complex to  the absurd ly
s imple.  In  a very rea l  sense,  as technology has
advanced,  the microwave wor ld  has become less
(much less)  compl  icated.

The packages shown here are NOT for CATV

appl icat ion.  F i rs t  o f  a l l ,  they are (as noted in  the
May CATJ)  des igned to operate in  the 10 GHz
region; the nearest  CATV band is  the CARS band,
some 2.5 *  GHz ( that 's  2 ,500 + MHz) h igher  in
f requency.  YES-th is  approach,  perhaps even
these packages, could be made to operate direct-
ly  in  the CARS (CATV ass igned)  bandwidth.  But
they would not  be legal  as they s tand for
operation there. However, as noted last month
(See $2400 Microwave? pages 10 to 17 May 1977
CATJ)there is at least one company (Microwave
Associates) that is preparing to adapt this
technology to  CARS band appl icat ions.

As things now stand, to operate any equip-
ment in CARS band you need FCC approval for
the equipment .  This  equipment  would not  pass
FCC approval .  And i f  i t  d id ,  i t  would s t i l l  not  be
ready for CATV applications directly. l t  lacks a
power supply ,  and a modulator  ( for  the t ransmi t
por t ion)  and a demodulator  (wi th  perhaps an lF)
for  the receive por t ion.  l t  would a lso be n ice to
have a weather  proof  housing for  the package,
and a way to  jo in  two or  more together  in to a
package for  coupl ing in to a s ingular  waveguide
to feed energy up to or take received energy
d o w n  f r o m  a  s i n g l e  t r a n s m i t / r e c e i v e
(d i sh /pa rabo l i c )an tenna .  A l l  o f  t h i s ,  i nc lud ing  the
FCC approval ,  costs  ext ra bucks.  Which gets  us
to  the  $2400  package  p r i ce  pe r  channe l
d iscussed last  month in  CATJ.

There would a lso be a s tabi l i ty  problem. That
is ,  in  the package shown here for  every drop in
temperature by one degree (C)  increments,  th is
package wi l l increase the operat ing f requency by
350 KHz (or downward with increased tem-
perature) .  So for  a  s table operat ing envi ronment ,
one where you stay on f requency at al l  t imes, you
ei ther  need to (1)  contro l  the housing tem-

THE COMPLETE 10.3  GHz t ransce iver  package inc lud ing  17
dB gain horn antenna is less than 5 inches long, 3.65 inches
wide (at f  ront of horn) and i t  weighs in at 9.5 ounces.
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pera ture ,  o r ,  (2 )  employ  some type o f  AFC or
automat ic  f  requency  cont ro l .  Of  the  two cho ices ,
AFC is  ac tua l l y  fa r  s imp ler  bu t  i t  p resents  a  few
des ign  prob lems to  p revent  one t ransmi t te r
c h a s i n g  t h e  o t h e r  o n e  u p  a n d  d o w n  t h e
" f requency  band"  as  the  tempera ture  goes  up
and down.

These are not insurmountable problems, and
they have been solved for the commercial  ap-
p l i c a t i o n  o f  t h i s  t e c h n o l o g y  b y  M i c r o w a v e
Assoc ia tes  fo r  CARS band use and so  i t  tu rns
out  tha t  in  the  process  o f  genera t ing  10 .380 GHz
s igna l  ( in  our  example  package)  and in  the  com-
pan ion  process  o f  rece tv ing  tha t  s igna l ,  we are
us ing  some mach ined meta l  hous ings  and a
handful  of  parts.  In the process of modulat ing
t h e  s i g n a l ,  o r  l F  a m p l i f y i n g  a n d  d e t e c t i n g  t h e
s igna l ,  we are  us ing  near ly  100 t imes more  com-
ponent  par ts .  Then in  the  process  o f  s tab i l i z ing
the  opera t ing  f requency  o f  the  package,  we use
another  fa i r  number  o f  descre te  and lC  par ts .  l t
ac tua l l y  tu rns  ou t  tha t  mic rowave techno logy  is
fa r - fa r  ahead o f  the  30  MHz ( lF ) techno logy !

The techno logy  to  p lace  qua l i t y  te lev is ion
s igna ls  f  i ve  o r  ten  or  twenty  mi les  away f  rom the
headend, with low cost microwave transmit ters
and rece ivers  i s  now a t  hand.  Lack ing ,  a t  th is
t ime,  i s  the  prac t ica l  app l i ca t ion  o f  tha t  rea l l y
low cos t  techno logy  as  i t  m igh t  app ly  to  the  ex-
oans ion  o f  ru ra l  Amer ican CATV serv ice  lF  (and
th is  i s  a  b ig  i f )  the  FCC ru les  were  f lex ib le
enough to  permi t  such techno logY.

OPERATING CHARACTERISTICS
Microwave Associates MA-87127 Series 10 GHz Gunnplexers

RF cen ler  l requency-  10 ,250 MHz (10 .25  GHz)  w i th

RF output power -

Tun ing :
Mechan ica l  -

E lec t ron ic  -

4 volts of varactor bias applied
20 mW (mi l l iwa l ts )

+ / - 1 0 0  M H z
6 0  M H z  m i n i m u m

Frequency  s tab i l i t y  -  350 kHz var ia t ion  per  degree
C  m a x i m u m

Noise l igure - 12 dB maximum (mixer diode)
Input Voltages

Gunn vo l tage -  +  10  Vdc  typ ica l

Gunn cur ren t  -  500 mA max imum
T u n i n g  v o l t a g e -  +  1  t o  + 2 0  V d c

Opera t ing  Temp-  -30  to  +70 degrees  C

Operating Range (*)
17  dB horn  an tenna
a. \  24OkHz lF  bandwid th  . .15-20  mi les

b )  4  M H z  l F  b a n d w i d t h  .  .  .  . 3 . 6 - 5  m i l e s

12"  parabo l ic  d ish
a \  2 4 0 k H z  l F  b a n d w i d t h  . .  1 5 0 - 2 0 0  m i l e s

b )  4  M H z  l F  b a n d w i d t h  . . . . 2 4 - 4 8  m i l e s
24" parabolic dish
a )  2 4 0 k H z  l F  b a n d w i d t h  . . 6 0 0 - 8 0 0  m i l e s

b )  4 M H z l F b a n d w i d t h  . . . . 1 5 0 - 2 0 0 m i l e s
'  .  NOTE:  Opera t ing  range is  l ine  o f  s igh i  range,  such as
you might  encounter  lF  you po in ted  s t ra igh i  up  th rough
space.  Th is  assumes a  min ima l  type  6  dB s igna l  to  no ise
ratio (far from adequate for CATV applications) with an
AFC sys tem and a  low no ise  (1  dB)  lF  sys tem no ise
f  igure .

Mid State's
f  eatures

THE PRICE IS RIGHT
LM-13 Signal Level Meter brings you the
of a mid-price instrument at installers

equipment prices.

M,o
Stot= 174 S,FIFIST AVE.

BEECH GFIOVE,IN. 46107
e17-787 - 9,426

SPECIFICATIONS
Frequency Range Channels 2-13 standard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy +1 dB
Temperature Accuracy !1.5 dB from 0 to 120"F.
Power Requirements 10 AA cel l  batteries

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

OPTIONS

Size
Weight
Price

o Accunte o Flexlble

13th Channel
Rechargeable Batteries
Charger Adapter
Channel Modif icat ions

o Easy fo Use

$30
$zz
$ 1 5
Consult Factory

o Rugged

Co*-uNtcATtoNs, tNc.
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OFF.AIRPROCESSING. O O
Two Recent Entrants To Th e, Heterodyne Processor

Marhetplace (Triple crown ,'nd e-Bit) Have
Interesting New Technologg; At Worh

"Head" Technology
The CATV signal processor

has always held a part icular
fasc ina t i on  fo r  mos t  cab le
sys tem opera to rs  and
technica l  types who make the
c a b l e  d e l i v e r y  s y s t e m s
funct ion.  As a lmost  everyone
is well  aware, i f  you cannot
c lean up the in ter ference and
degradat ion on an of f -a i r  s ignal
at  or  wi th in  the headend,  there
is no way to make the cable
plant  p ic tures look decent  or
adequate.

The whole process starts
when the s ignal  is  taken of f  the
air by the off-air antennas. Any
l imi ta t ion of  the antennas is  re-
f lected in  the qual i ty  o f  the
s igna l  t ha t  i s  subsequen t l y
passed  on  to  the  fo l l owup
e q  u  i p m e n t .  T h e  s a m e" l imi ta t ion"  is  re f lected in  the
other  "pre"  processing equip-
ment ;  the downl ine (se ldom a
problem unless there is  poor
antenna/equipment  match to
t h e  l i n e ) ,  t h e  p r e - a m p l i f i e r
(often a problem when there is
a poor  match between the
antenna and the input  to  the
pre-amp or  when the output  o f
the pre-amp does not see a
good "match"-load at the base
of  the t ransmiss ion l ine) ,  and
a n y  e x t e r n a l - t o - p r o c e s s o r
f i l ters and traps. These system
design problems have been
well covered in CATJ in past
issues (see October  1975.
page 42; May 1976, page t2;

A u g u s t  1 9 7 6 ,  p a g e  1 0 ;
September 1976, page 40; and
November 1976, page 45).

Whatever the accumulated"problems" f rom the antenna
to the processor  input ,  the
headend is supposed to be a
magical cure-al l  for al l  that ai ls
the poor  of f -a i r  s ignal .  l t  may
well be a great deal to ask of a
(general ly speaki ng) "relatively
s imp le "  p iece  o f  equ ipmen t .

ln this two-part series we wil l
be look ing at  the accumulated" technology"  exhib i ted in  two
new (one is brand-new) signal
processors;  un i ts  developed
recently enough that the latest
s t a t e - o f - t h e - a r t  p r o c e s s i n g
technology, and descrete and
lC technology should be re-
presented there in.  Both uni ts
a re  f  rom CATV "spec ia l t y
houses"  wh ich  means  they
come not from large, corporate
o p e r a t i o n s  w h e r e  h e a d e n d
processo rs  a re  "mere l y "
another  ent ry  l ine in  a large
catalog of CATV "goodies",
but  ra ther  they come f rom
smal ler  suppl iers  where the
success or  fa i lure of  the new
processors can and might have
a substant ia l  impact  on the
CATV marke t i ng  o f  t he
respective f irms.
Modular  ls  In

Modular  ( i .e .  compartment-
a l i z e d  s u b - s e c t i o n s ,  e a c h
devoted to  a speci f ic  funct ion)
are hardly new in CATV nor in
CATV headend signal process-

ing.  Both of  the uni ts  to  be d is-
cussed in  th is  ser ies however
have taken a dist inct approach
to creating modules for the pro-
cess ing appl icat ion.

Triple Crown Electronics (42
Racine Road, Rexdale, Ontario,
Canada  MgW 223 ;  see
Associate roster  l is t ing page
47 herel has done a very unique
and f rank ly  very c lever  th ing
wi th the i r  modules.  F i rs t  they
p r o v i d e  a  r a c k  m o u n t i n g" f rame" .  The  f rame i s  3 . s
inches h igh,  9  inches deep and
s tandard  rack  w id th .  l t  i s
broken into a pair of separate
and equalcompartments wi th  a
long-ways divider that creates
a pai r  o f  3 .5 inch ta l l  by 4.5
inches  deep  (by  18  i nches
wide)  inner  "wel ls" .  Access to
the two "wel ls"  is  f rom the
f ront  o f  the rack (one wel l )  and
f  rom the rear  of  the rack
(second wel l ) .

By exert ing gentle pressure
on a pai r  o f  re ta in ing screws
(they operate latches or catch-
es)  the e lect ronics which f i ts
in to the two wel ls  s l ides out  o f
the respective compartments.
A spr ing c l ip  keeps the sect ion
under  pressure when i t  is  in  the
we l l ,  and  ma t ing  p lugs  j o in  the
two front and back electronic
segments.

The wal l  d iv id ing the main
f r a m e  i n t o  t w o  i d e n t i c a l
c o m p a r t m e n t s  i s  f  o r  b o t h
st rength and sh ie ld ing.  Now i f
you have to do work on the1 8



whole processor ,  you s imply
remove the two (front and rear)
compartments by moving the
f  our  re ta in ing screw- latches
and take the two sections from
the housing.  Then you can p lug
them back together  on the
workbench in  f ront  o f  you.  This
makes processor testing very
convenient  indeed.

As shown in the diagram here,
the two front and rear compart-
ments are respect ive ly  the "RF
Section" (rear of main frame)and
the " lF Sect ion"  ( f ront  o f  main
f rame).  We' l l  get  in to the e lec-
t ron ics and operat ion at  a  la ter
point; pointing out here only that
the RF input  and RF output  are
on F f i t t ings to  the rear  of  the
un i t ;wh i l e  va r ious  lF  sw i t ch ing
opt ions are handled wi th  f ront -

' \
o o  n .  

*' f  I

o f - rack F f  i t t ings.
The second "new" unit is from

Q-BIT Coryoration (P.O. Box 2208,
Melbourne, Fl. 32901). lt takes a dif-
ferent approach to "modules" as
shown in the photo here. Q-BlT's
QB-650 processor has a sol id
meta l  top p late which "c l ips"
into place with sl ide in/out metal
fasteners. In other words, you
ge t  i ns ide  to  the  modu les  w i th -
out having to use a screwdriver.
The uni t  is  hef ty ,  a l though l ight
weight; measuring standard rack
width by 5.25 inches ta l l  by 15
inches deep.  Rack mount ing
"slide rails" are available so you
get a "works in the drawer"
approach if that is what you want.

Q-BIT has approached the
modular  des ign wi th  one para-
moun t  t hough t  i n  m ind ;  t ha t

b e i n g  t h a t  e a c h  m o d u l e  ( i . e .
f  unc t ion)  s tands  a lone,  and the
system operator can (if required
for service or test or other rea-
son) remove any individual mod-
u le  and ou t  another  same- f  unc-
t ion module in i ts olace without
the  need fo r  any  a l ignment .
Per iod .  In  shor t ,  modu les  o f  the
same func t ion  and type are  to -
ta l l y  in te r -changeab le  w i th  no
necess i ty  to  per fo rm re-a l ign-
ment when a module is swapped
out .  The Q-BIT  modu les  mount
ins ide  o f  the  sh ie lded enc losure
on top of a cast aluminum honey-
comb f rame.  The honeycomb
cast frame creates RF t ight
h igh  in tegr i t y  ( i .e .  h igh  iso la t ion)
"we l ls "  so  tha t  the  RF.  lF .  loca l
osci l lator,  etc.  funct ions are each
compar tmenta l i zed  to  p revent
stray signals from getting around
and about  the  package in  unde-
s i reab le  p laces  or  ways .

So both of the new units have
approached the ease-of -service
aspect  o f  the i r  p rocessor  de-
s igns  w i th  some spec ia l  care
for  the  user .  Ne i ther  approach
is total ly innovat ive, but both in-
d ica te  tha t  serv ice-ab i l i t y  fo r
headend processing units is up-
permost on the minds of proces-
sor design engineers these days.

Ol  the  two,  the  Tr ip le  Crown
unit  is going to be easiest to take
out  o f  the  rack  and on to  the
bench fo r  work ;  bu t  the  Q-B lT
u n i t  i s  p o s s i b l y  g o i n g  t o  b e
eas ie r  to  work  on ,  and subs t i -
tu te  modu les  in  and w i th ,  a f te r
a  de fec t ive  sec t ion  is  found
(the Q8650 modules remove from

c
z
m

RACK MOUNTING MAIN FRAME (bottom), RF section (middle)
and lF section (top) make up "snap.in" packaging for TSP

lil'r'i.J

TRIPLE CROWN TSP PROCESSOR

LOCAL
OSCILTATOR

LOCAL
OSCILTATOR

AGC AND
STANDBY
C A R R I E R
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the  cas t  a luminum wel l - f rame
wi th  four  sc rews) .
Powering

Both  o f  the  new un i ts  recog-
nize that not every headend" s h a c k "  h a s  r e l i a b l e  1 1 7  V A C
ju ice  ava i lab le .  So bo th  have
bui l t - in operat ional capabi l i ty for
a  DC vo l tage source ,  such as
you might provide for your head-
end from a standby battery bank.

Triple Crown's TSP processor
wi l l  funct ion in a "standby mode"
f rom a 24 voll DC supply source
(0.5 amp drain).  By connect ing a
24 vo l t  source  to  the  appropr i -
ale 24 vol t  (negat ive ground)
jack on the rear panel, the proces.
sor  supp l ies  a  t r i ck le  charge to
t h e  i n t e r - c o n n e c t e d  b a t t e r y
source. In the event of a 117 VAC
p o w e r  f a i l u r e  t h e  u n i t  w i l l
sw i tch  au tomat ica l l y  to  the
s tandby source .  A  60  ampere
hour  ba t te ry  w i l l  opera te  15
processors for 8 hours of con-
t i n u o u s  o p e r a t i o n .

The Q-BIT  Q8-650 has  a  s imi -
lar approach to standby powering.
When the  l ine  vo l tage drops  be-
low 85 VAC ( the  po in t  a t  wh ich
the  in te rna l  p rocessor  opera t -
ing  vo l tage is  c lose  to  the  *21
VDC cut -o f f  a f te r  regu la t ion) ,
sw i tch ing  takes  p lace  and the
processor  sw i tches  to  an  ex-
ternal - t24 lo 30 VDC source.

This external  " reserve"  source
can be a battery bank or other
type of standby powering source.
Rather  than bui ld  t r ick le  charg-
ing in to each processor ,  Q-BlT
offers an optional standby bat-
tery charging system (model 651)
which wi th  two automot ive bat-
teries supplies operating power
for a complete headend. Battery
dra in at  24VDC var ies f rom 0.6
to '1 .0 amp,  depending upon the
options chosen for the processor.

Both uni ts ,  then,  recognize
that  the modern cable system
of  the la te 70 's  must  orov ide a
high degree of service and rel ia-
bi l i ty;and both have made stand-
ard prov is ions (as opposed to
optional provisions)for DC back-
up operat ion.  Of  course e i ther
uni t  could be operated lu l l  t ime
from batteries i f  that happened
to su i t  the operat ing needs of
the system. Severa l  recent ly  in-
s ta l led " remote"  headend s i tes
we are aware of have done just
that ;  gone to fu l l  t ime DC oper-
ation, even when they have regu-
lar 117 VAC operation available.
As one operator  employ ing th is
approach notes "that battery bank
provides an excellent ' f  i l ter ca-
paci tor '  against  l ine surges
knocking out sol id state power
supply components; you can'dump'  a  whole lo t  o f  surge in .

to.a battery bank and keep the
solid state gear well  protdcted
in the process. . .".
lF  Swi tch ing.  .  .

Many years.  ago a system
operator  could safe ly  order  in  a
headend processor that was" locked"  or  " rock bound" on
a s ing le input  channel  and a
s ingle output  channel  (whether
the same or  d i f ferent) ;  and not
worry  too much about  get t ing
caught  wi th  inadequate oper-
ating f lexibi l i ty. Those days may
be gone forever ,  thanks to  FCC
rules regarding duplication, sig-
nal carriage and other program-
ming rest r ic t ions and opt ions.

With heterodyne signal pro-
cessing, about the best place to
do switching of input/output chan-
nels is at lF. l f  your RF front end
processes a s ignal  and then
conver ts  i t  down to lF for  ad-
d i t ional  process ing,  ad jacent
channel  shaping and AGC ac-
t ion, and al l  lF frequency ranges
wi th in  a processor  are ident i -
cal for al l  other processors in
the headend,  i t  makes excel -
lent  sense to  do your  chan-
ne l -hopp ing  a t  t he  lF  po in t .

Triple Crown provides front
panel location for an "alternate"
or  "s tandby"  (or  swi tched- in)  lF
source. The front panel also has
an "lF OUT" jack which means
you can manually connect up the
appropriate lF output processor
to the appropr ia te lF (a l ternate)
input point on a second (or third)
processor  by s imply  employ ing
RG-59/U "jumpers" between the
appropr ia te jacks on the f ront
of  your  rack.  The lF input  level
( i .e. the second source) needs to
be in the *25 to 40 dBmV range
for  proper  AGC act ion wi th  the
TSP uni t .  Tr ip le  Crown recog-
nizes the complexity of the FCC
rules and a l lows you to  jumper
out  o f  Processor  "A"  (at  lF  out -
put )  to  the lF input  o f  Pro-
cessor  "B"  and then l ink (v ia  an
approp r ia te  " l i nk  ou tpu t  lF "
f i t t ing)  to  yet  another  lF  input
of Processor "C" (etc.). Theo.
retical ly you could switch or
l ink a l l  12 (30,  e tc . )  channels
to  a  s ing le  channe l  i n  t h i s  p ro -
cedure i f  you wanted a d ia l  f  u l l
of the same program at the same
t i m e !

The Q-BlT Q8-650 takes a d i f -

QB-650 processor ut i l izes modules tor each tunction in the
package; f  lat.plate modules rests atop cast.aluminum ,,well"
ol honeycombed sections.
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ferent  approach to  swi tch ing,
t ie ing i t  back to  the "need to
swi tch"  and the appearance of
a  sw i t ch ing  s igna l .  The  T r ip le
Crown TSP is  act ivated in to the"alternate input" mode through
a front panel miniature jack. The
jack completes a c i rcu i t  that
is external to the processor;
such as a relay closure located
on a swi tch ing module ( t imer  or
non-dup switcher). The Q8-650
uses something called "OR TlE"
in  d ig i t a l  l og i c  t e rm ino logy .  A
set of rear panel contacts cause
a t rans is tor  swi tch in ternal  to
the processor to move from the
internal  lF  to  an external  lF  in-
put jack (also on the rear panel)
any t ime  the  "OR T lE"  l i ne  con -
tact on the rear panel is taken
to a common ground.  In  other
words, simply provide a DC path
to ground for the t ie point on the
back panel, and operate that path
through a relay that is control led
by a t imer  or  non-dup swi tcher ,
and when the t ie  po int  goes to
ground the a l ternate lF input
signal fed into the unit is picked
up  and  the  i n te rna l  lF  s igna l  i s
swi tched out .  This  e l iminates
switching voltages per se, for the
processor.

Both processors have front
panel  l ights  that  ind icate when
the normal  input  s ignal  ( i .e .
normal  o f f -a i r  s ignal )  has been
replaced wi th  another  s ignal
sou rce .  The  TSP un i t  l i gh t  i nd i -
cates when an altemate lF source
is  being programmed,  whi le
the Q8-650 l ight  ind icates any.
t ime there is  no rout ing of  an
RF inpu t  s igna l  t o  t he  ou tpu t
( i . e .  a l so  i nd i ca t i ng  when  the
norma l  RF  inpu t  s igna l  i s  no t
being received) .

In  d iscuss ing the lF swi tch-
ing system design wi th  Hansel
Mead at Q-BIT, i t  became ap-
parent  to  us that  Hansel  rea l ly
would have l iked to had included
into the Q8-650 design a separ-
ate module which would serve
as  bo th  a  sw i t ch ing  modu le
and a non-dup programming
module.  " l t  would have been
possible to simply allow the sys.
tem to order up a non.dup mod.
u le for  the channel  in  quest ion
I suppose" noted Mead "but
the number of systems having to
have the abi l i ty  on a l l  channels

is so fluid that it seemed a shame
to saddle the basic processor
buyer with any addit ional cost
(such as  the  ex t ra  space and
h a r d  w i r i n g  f o r  t h e  m o d u l e  i f
se lec ted  as  an  op t ion) " .

The RF leve l  in  the  QB-650
to  dr ive  the  un i t  to  p roper  ou t -
p u t  i s  * 2 5  d B m V ;  t h e  s a m e
leve l  ou t  o f  the  lF  "ou t "  ( i .e .  to
dr ive a separate processor at
lF ,  tha t  i s  the  leve l  p resent ) .

Input/Output Channels.  .  .
The Tr ip le  Crown TSP un i t  i s

one of (if not the. . .) most versa-
t i l e  i n p u t / o u t p u t  p r o c e s s o r s
ava i lab le .  Any  input  channe l ,
f rom sub-band (T  ser ies  chan-
n e l s )  t h r o u g h  U H F  c h a n n e l  8 3
can be  mixed (up) (down)  to  the
s tandard  lF  range;  and the  ou t -
pu t  channe l  can  be  any  sub-
b a n d  c h a n n e l ,  V H  F  t h r o u g h
c h a n n e l  W ,  a n d  U H F  c h a n n e l s
14 th rough 35 .

The Q-BIT QB-650 is more
convent iona l  in  i t s  channe l  in / -
o u t  a p p r o a c h ; a n y  V H F  ( 2 - 1 3 ) o r
UHF (14-83)  input  channe l  can
be accomodated. Output chan-
n e l s  a r e  V H F  2 - 1 3  w i t h  m i d -
band avai lable on special  order.
Input Level Ranging. .  .

For years and years the input
noise f igure of processors has
been suff ic ient ly high that for

input RF levels below say 0 to
-5 dBmV i t  was almost manda.
tory that the system precede the
processor with a low(er) noise
pre-ampl i f ie r .  Recent  improve-
ments in front end noise f  igures
in  p rocessors  has  changed or
reduced th is  reou i rement  fo r
many ins ta l la t ions .

The name o f  the  game is
qua l i t y  te lev is ion  p ic tu res .  l f  the

Associates,
Inc.

MANUFACTURERS'
REPRESENTATIVES
T O  T H E  C A B L E  I N D U S T R Y
P.O. Box 444
Chambersburg , Pa. 172Q1
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TRIPLE CROWN TSP processor takes input and output l i t t ings
to rear; locales lF and switching connections and controls on
f ront.

O-BlT O8-650 VHF heterodyne signal processor rack mounts
on "rai ls" f  or "works in a drawer" servicing approach.
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processor  can produce qua l i t y
p ic tu res  w i th  low(er )  inpu ts ,
w i thout  a  p re-ampl i f ie r ,  tha t  i s
o n e  l e s s  p i e c e  o f  e q u i p m e n t  t o
have "on  l ine"  and bo th  a  sav-
ings  to  the  opera tor  go ing  in  and
o n e  l e s s  p i e c e  o f  e q u i p m e n t  t o
b l o w  u p  w h e n  t h e r e  i s  f o u l
weather  a round.  Sys tems tha t
have los t  and cont inue to  lose
tower mounted pre-ampl i f iers to
nasty weather shouid take note.

The Q-B lT  Q8-650 Drocessor
h a s  a  m a x i m u m  n o i s e  f  i g u r e  o f
6  d B  a t  V H F  a n d  a  9  d B  m a x i -
mum no ise  f igure  on  UHF chan-
n e l s  1 4 - 5 0 ;  1 0  d B  o n  U H F  c h a n -
ne ls  50-83 .  Th is  means tha t  i f
you  have -10  dBmV or  be t te r
leve ls  on  VHF,  you are  in to  the

sparkle-free picture region with-
out  a  pre-amp (unless of  course
there is  man-made noise degra-
dat ion present ,  in  which case a
pre-ampl i f ier  won' t  so lve the
man-made noise spark les any-
how). The specif ications for the
QB-650 for  the AGC range te l ls
the balance of  the weak-s ignal -
end story ;  the AGC wi l l  ho ld
the output  level  constant  for  in-
put levels that range as low as
-20 dBmV (and up to *30 dBmV).
We' l l  look at  how the real  num-
bers play in our CATJ Lab evalu-
a t i on  o f  t he  un i t  i n  t he  Ju l y
CATJ.

The Triple Crown TSP proces-
sor has a 8 dB noise f igure (max)
a t  VH F  and  a  12  dB  no i se  f  i gu re

on UHF. The AGC range is  40
dB ( -15  dBmV to  *25  dBmV)on
VHF, and 35 dB (-15 dBmV to *20
dBmV)  on  UHF.

The rclationship between noise
f  igure,  and s ignal  to  noise rat io
is rather exact of course. The
lower  the  i npu t  no i se  f i gu re ,
the bet ter  the s ignal  to  noise
r a t i o ;  a s s u m i n g  a  c o u p l e  o f
other  factors are equiva lent .
For example, match between the
processor  ( tuner)  input  and the
t ransmiss ion  l i ne  i s  impor tan t ;
s ince a poor  or  inadequate
match results in poor power trans-
fer between the downline signal
and the input to the tuner/proces-
sor .  Get t ing 1,000 microvol ts  (0
dBmV) in to  the  i npu t  "F "  f  i t t i ng
doesn ' t  do  much  good  in  the
impedance match on the inner
s ide of  the f  i t t ing (or  ins ide the
tuner)  is  so poor  that  on ly  hal f
of the power is acceoted. That's
a good way to  g ive away 3 dB of
signal. Another important factor
is the amount of man-made noise
present  wi th  the s ignal  a t  the
input  to  the tuner /processor .
There is  not  much a processor
(any processor) can do if  there
i s  0  dBmV o f  s igna l  ( t yp i ca l l y
adequate for  a  mid to  h igh 40 's
s ignal  to  noise)and -20 dBmV of
man made noise oresent. ln this
case, the worst case becomes
the best  case;  i .e .  the s ignal
to  noise rat io  cannot  be any
bet ter  than the 20 dB d i f fer -
ence between the man-made
noise and the s ignal  vo l tage
present .

Of these two "variable" fac-
tors the input (tuner/processor)
match is  the only  one of  the
pai r  which the manufacturer
has any control over. Through
the years there have been pro-
cessors on the market which ex-
h ib i ted decidely  poor  matches.
A poor  match at  the input  to
the  tune r /p rocesso r  ac tua l l y
does a pai r  o f  th ings;  i t  resul ts
in a lower-than-need-be energy
t ransfer  e f f ic iency ( i .e .  vo l tage
is  lost  in  the t ransfer  f rom the
relatively pure 75 ohm input l ine
and the not  so oure "75 ohm"
input  connector) ,  and,  i f  there
happens to be a poor match and
a fair amount of input signal pre-
sent, standing waves created
by the mis-match travel back to
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the antenna or equipment ahead
of the processor, and then may
come back to the orocessor as
delayed or  ghost ing s ignals .

Both the TSP and the QB-650
processors have an input match
spec of  16 dB r t l  ( re turn loss) ;
or a "voltage error" ( i .e. loss) of
about 16%. This is about as
good as state of the art al lows
and for  most  appl icat ions i t  is
qui te  adequate.

Circuit Descript ion-
TSP Processor

The RF input  s ignal  is  ap-
p l ied to  the processor  through
a s ing le channel  input  f i l ter  and
then to a low noise RF amplif ier
s tage.  The output  o f  the RF
ampl i f ier  goes through a p in
d iode at tenuator  which is  con-
nected to  the AGC l ine;  loss of
the attenuator is control led from
the AGC voltage derived in the
lF sect ion.  Fol lowing the AGC'd
pin d iode at tenuator  network,
the RF signal is fed into a double
balanced mixer. The DBM is also
driven from a crystal control led
local  osc i l la tor  s ignal  source;
the inout  or  down conver ter  u t -
i l izes the same LO s ignal  for  up
convers ion to  the output  RF
channe l  i f  t he  i npu t  and  ou tpu t
channels  are ident ica l .  Where
they d i f fer ,  the local  osc i l la tor
for the input converter operates
separate f rom the local  osc i l -
lator for the after-lF up converter

The lF segment of the system
is broken into three dist inct pro-
cessing areas or compartments.
In  the f i rs t  segment  the s ignal
is  (a)  ampl i f ied at  lF ,  passed
through an adjacent  channel

MAIN lF BANDPASS f i l ler section (center) in TSP processor
uti l izes approach of descrele inductors and capaci lors to
create single channel bandpass.

t rapping network,  an AGC'd p in
d iode at tenuator  network,  and
a second stage of  lF  ampl i f  ica-
t ion.  lF  ampl i f  iers  are descrete
bi -po lar  t rans is tor  s tages.  In
the second lF segment  of  the
lF housing the s ignal  is  Pass-
ed through a "master" lF (band-
pass)  f i l ter ,  another  AGC'd p in
diode attenuator and a phase
equal izer  network.  In  the th i rd
and f ina l  lF  sect ion segment ,
the s ignal  is  passed through a
f ina l  s tage of  lF  ampl i f icat ion
and then through a network
which der ives the AGC vol tage
through a detector  network.  A
(CW) standby carrier system

operat ing at  lF  is  housed in  the
same compartment.

F ina l ly  the f  i l tered,  ampl i f ied
and AGC'd lF s ignal  is  coupled
into an upconver ter  sect ion of
the processor  where e i ther  the
local  osc i l la tor  s ignal  f rom the
up conver ter  is  shared wi th  the
down converter or a second
local osci l lator (for different out-
put  than input  cable carr iage
channe l  se lec t i on )  m ixes  i n
another  double balanced mixer
to reach the appropr ia te output
channe l  f requency .  The  on -
channel  s ignal  is  then ampl i f ied
in a straight forward bi-polar
RF amplif  ier stage, is fed through
a single channel band-pass f i l ter
and is  presented to  the output
F f  i t t ing for  mix ing in to the sys-
tem.

(  +  3 5  d B m V
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C i r c u i t  D e s i g n - Q 8 . 6 5 0
Processor

The QB-650 is apt to confuse
many (i f  not most) people be-
cause it strikes out in a fair am-
ount  of  new or  v i rg in  ter r i torY.
Q-BIT comes by it honestlY how-
ever ,  coming out  o f  the 50 ohm
space communicat ions wor ld .

The input to the QB-650 is
th rough  a  s ing le  channe l  "VHF

head";  a  smal l  pr in ted c i rcu i t
"card"  which inc ludes the in-
put f i l ter (3 pole, 2 zero el l ipt ical
des ign) ,  an RF ampl i f  ier  (a  cas-
code design FET in  grounded
gate conf  igurat ion wi th  a cons-
tant current-regulator transistor
to  insure that  the input  s tage
stays at the proper current Point
for  best  no ise f igure) ,  a  mixer
(double balanced)and an lF(pre)-

INPUT FET
C H A N N E T  R F

Output  o f  the mixer / lF  post
ampl i f  ier  is  to  the hel ica l  notch
(adjacent  channel )  f i l ter .  The-
use of  h igh Q hel ica l  resona-
tors  is  not  unknown in  CATV
gear, but they are not al l  that
common e i ther .  The hel ica l  f i l -
ter offers several design ad-
vantages which normal lumped-
constant  (capaci tors  and smal l
inductors)do not ;  inc lud ing very
good phase l inear i ty  ( resul t ing
in very low delay d is tor t ion) ,  a
flat passband and perhaps most
impor tant  to  anyone who has
tr ied to  a l ign adjacent  channel
(lF) f i l ters in the f ield; (relatively)
s imp le  f i e ld  a l i gnmen t .  The  f i l -
ter uses a 3 pole, 4zero el l ipt ical

oPTroNAt r : ; - - - "1-1

ll'^ti^l)'-i l:j+:;' iCHANNEL  - i  
, i r r o  I

F I L T E R  L - - - . - - J

design wi th  two notches (or
zeroes)at or on each of the two
adjacent carriers. One set is on
39.75 MHz (uPPer v ideo carr ier )
whi le  the other  set  is  on 47.25
MHz (lower aural carrier). The
large hel ica l  co i ls  are wound
on polystyrene forms and tun-
ing capacitors are of the (exPen-
sive but stable)Johanson variety.
The helical resonators have a Q
greater than 500 and a notch
depth in  excess of  42d8.

The v ideo lF accompl ishes
45-50 dB of gain in two "stages."
The f i rs t  s tage is  a  10 dB gain
broadband descrete transistor
stage that serves as a "buffer"
between the adjacent  channel
f i l ter  (preceding)  and the main
lF gain s tage;  a  Motoro la MC
1349P in tegrated c i rcu i t  amp-
ol i f ier .  The MC 1349P is  AGC'd
and th is  par t icu lar  lC has the
abi l i ty  to  mainta in the same
match ( i .e .  impedances)  regard-
less of  the gain "set t ing"  of  the
device.  An lF in ters tage f i l ter
sits between the descrete tran-
s is tor  ga in s tage and the input
to the lC; i t  has 3 poles and 2
zeroes (another  e l l ip t ica l  f i l ter )
with trapping at 35.25151.75
MHz (upper  adjacent  aura l  and
lower adjacent visual respect-
ively). A word about the AGC
"sequence"  is  in  order  here.
The f irst 30 dB of gain reduction
for the processor takes place in
the  lF  amp l i f i e r  segmen t  o f  t he
package.  At  th is  po int  the AGC
vol tage present  begins to  in ter -
react with the FET (RF) amp-
l i f ier  in  the f ront  end.  Then when
the RF gain in  the FET f ront
end  has  d im in i shed ,  t he  AGC
system again "switches" at-
t enua t i on  to  the  lF  amp l i f i e r

OUTPUT
CHANNE

ADJACENT CHANNEL (nearest carr iers) hel ical resonator
f i l ter section produces high'Q, stable trapping action.

we' l l  look  a t  i t s  ac tua l  opera-  ampl i f ie r  ( low no ise  des ign  w i th
t ion  in  oar t  two.  in  Ju lv .  i t s  own b ias  t rans is to r ) .
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segment where another 15 dB
of gain reduction remains. When
all of the AGC range has "ex-
pired" a total of 85 dB of gain
reduction has taken place.

The AGC system is a keyed
(or delayed) AGC system. The
keyed AGC "samples" the horizon-
ta l  b lank ing pulse of  the carr ier
being processed to der ive the
AGC reference. All  of the keyed
AGC c i rcu i ts  use COS/MOS lC
devices. The primary advantage
to the keyed AGC approach is
that  no ise sp ikes and pulses
do not "false" or "fool" the AGC
detector  c i rcu i t  in to th ink ing
that a sudden increase in signal
level has taken place. ln the
detection system the horizontal
sync pulses are phase locked
and the peak DC level of the de-
tected (sync) pulses is sampled.
A more deta i led d iscuss ion of
the keyed AGC system and the
COS/MOS technology involved
wil l  be included in next month's
Lab evaluation report on the
un i t .

The sound notch f i l ter is an-
other interesting approach to
audio carrier control. At least
two other headend signal pro-
cessing packages on the mar-
ket are now uti l izing similar (but
not  ident ica l  or  necessar i ly
comparable) approaches. The
concept is that a 90' hybrid
spli t ter (also known as a quad.
rature coupler) is used as a two-
port coupler that drives notch
fi l ters. One of the two ports is
isolated and it  absorbs power
which is created by a poor im-
pedance match at the other
port. Pin diodes in series with
the notch f i l ters  var ies the tun-
ing (or match) of the notch f i l ter
and by control l ing the voltage
that  tunes the p in d iodes the
match for  the notch f i l ter  in-
creaqes and decreases the am-
ount of ref lected power at the
notch frequency. In effect the
depth of the notch (which.trans-
lates to the amount of attenuation
the aural carrier is subjected to)
tracks with the visual carrier
level present by sampling and
referencing the visual carrier
level present at al l  t imes. A po-
tentiometer sets the "ratio" be-
tween the visual carrier and the
aural carrier and once set the
quadrature coupler/notch f i  l ter

THRESHOI-D

Q.BIT QB6'O VIDEO/SOUND TEVEL CONTROL

OUTPUT
LEVEI.

SYNC FOR
PLT

sees that this relationship (say
"down 15 dB") is  mainta ined.

The question often asked
about sound notch f i l ters is"what happens when there is a
separate audio fade", or selective
fade of either the audio or the
video but not both together.
The answer, with the Q-BlT sys-
tem, is that the integrity of the
established relationship (which
is adjustable from the carrier.
differential that one sees off-
the-air to down more than 20
dB for  the aura l  carr ier ) is  main-
tained. The system functions
in such a way that for selective
fades of up to 28 dB (8 dB audio
down and 20 dB up)  the audio' relationship is maintained. Selec-
t ive fading of more than 28 dB
differential is perhaps rare, i f  i t
ever happens at al l .

The whole system is space-
age new, and whi le  audio notch
fi l ters have been employed be-
fore. we believe Q-BlT's use of

TO IF
SWITCH

the 90"  quad coupler  and p in
d iodes to  absorb unwanted
audio carrier level power is a
first-timer application and rather
neat.

The lF signal is then routed
through another  double balanc-
ed mixer to the output RF fre-
quency (e i ther  the same chan-
nel  us ing the input  local  osc i l -
la tor  or  to  a d i f ferent  output
channel using a second/separate
LO). Between the output of the
lF processing and the input  to
the double balanced output up-
converter the processed signal
passes through the lF switch-
ing module where an external
signal (at lF) can be added or
the processed lF signal can be
taken out for looping to an-
other processor module. Follow-
ing the DBM there is  an out-
put  channel  RF ampl i f ier  "ga in
block", fol lowed by a bandpass
filter. Q-BIT has chosen to build
the output  BPF in to the uni t  on
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the theory that a system operator
real ly  needs an output  f i l ter  to
insu re  tha t  m isce l l aneous  un -
wanted products  f rom the up-
conver ter  DBM do not  f  ind the i r
way in to the system v ia the
loop ing  o r  m ix ing  mode .

This  gets  us to  a *40 dBmV
output carrier level. At this point
the QB-650 processor offers
the user  a couple of  opt ions:

(a) Operation at the *zl0 dBmV
level  po int ;

(b)  Operat ion wi th  an opt ion-
a l  h igh level  output  amp-
l i f  ier  a t  *60 dBmV (a l low-
ing external channel coupl-
ing wi th  external  hybr id
couplers,  d i rect ional  taps
or whatever):

(c)  Operat ion wi th  an opt ion-
a l  mid- level  looping amp-
l i f ier  a t  *50 dBmV out-
pu t  l eve l  ( you  comb ine
channels  by s imply  loop-
ing through one channel to
the next  v ia  the outout
l oop ing  connec to rs  on
the back panel ,  wi th  *50
dBmV output  per  channel
max).

As lengthy as this basic ex-
p lanat ion is ,  i t  has but  touched
the sur face of  the Q8-650 uni t .
There is  an opt ional  phase-
lock system for  lock ing a pro-
cessed channel  to  a reference
signal  ( local  o f f -a i r ,  in ternal  to
system generated comb or what-
ever) ;  test  po ints  for  d i rect  con-

nect ion of  a  garden var ie ty  VHF
frequency counter  to  measure
the (unmodulated)  carr ier  f re-
quencies in  the processor ;  op.
tional use of the helical resonator
adjacent  channel  f i l ter  ( i f  you
don't have strong adjacents-
such  as  UHF inpu t - the  cos t
of  the h i -Q adjacent  channel  f i l -
ter  is  e l iminated) ;  pre-ampl i f ier
powering from the processor
and so on.

Both the Tr ip le  Crown TSP
processor  (operat ing on 8 in ,  3
out) and the QB-650 processor
(operat ing 6 in ,  6  out )  are now
undergoing extensive tests  at
the CATJ Lab aftd this report
w i l l  con t i nue  i n  the  Ju l y  i ssue .

COUNTINGTO
,oo. o o
Rieheyts 3oo MHz 3Mini'Freqt Gounter

c)

CATV's "MlNl.FREQ" counler developed by Sleve Richey and described in text.

Gan Be Assembled In YourSpareTime

Editor's Note:
The reader is referenced to

pages 31 to  34 in  the Apr i l
(1977) issue of CATJ for part
one of  th is  two-par t  ser ies.  In
the Apr i l  issue Steve Richey
d  esc  r i bes  a  ve  r y  n  ew  l y
d e v e l o p e d ,  s t a t e - o f - t h e - a r t
f requency counter  for  CATV
appl icat ions.  Inc luded in  that
f  i rs t  insta l lment  is  a  schemat ic
of  the uni t .

Richey 's  in tent  wi th  th is  un i t
is  to  make poss ib le  the home
or system construct ion of  a
c o u n t e r  w h i c h  i s  u n i q u e l y
t a i l o r e d  t o  s e r v e  , C A T V
f r e q u e n c y  m e a s u r e m e n t
needs.  The uni t  is  descr ibed
wi th a par ts  l is t  in  Apr i l  (see
modi f icat ions to  the par ts  l is t
here)and certain perhaps hard-
to-f i  nd-everywhere component



parts are sourced in part one.
A complete kit  of parts for

construct ion of  th is  f requency
counter  at  th is  Ju ly 's  CCOS-77
(see separate prev iew May)wi l l
be  ava i l ab le  fo r  CCOS-
at tendees.  Richey advises that
in  about  2-3 hours t ime a per-
son should be able to  take a
complete set of parts and have
the counter  "up and work ing" ;
a l lowing another  hour 's  t ime
fo r  i ns ta l l i ng  the  un i t  i n to  the
meta l  case  and  ge t t i ng  the
m i n o r  a d j u s t m e n t s  a n d  d e -
bugg ing  done .
Modif ications To Apri l

S u f f i c i e n t  a d d i t i o n a l  e x -
per ience wi th  the "Min i -Freq"
c o u n t e r  h a s  b e e n  a c h i e v e d
since our  Apr i l  CATJ repor t
that  the f  i rs t  order  of  bus iness
i s  t o  u p d a t e  a  c o u p l e  o f
changes.  The changes resul t  in
improved performance.

(1 )  I npu t  sens i t i v i t y -Re fe r -
e n c e  i s  m a d e  t o  t h e
s c h e m a t i c  d i a g r a m  o n
page 34 for Apri l  (1977).
Remove the two 1N914
diodes between the 1K in-
put  res is tor  and the SD-
1006 f irst stage. Next, re-
move the 68 ohm res is tor
f rom the B p lus to  the
col lector  o f  the SD1006
and replace i t  w i th  a 6
turn choke on a 48 bead.
Thi rd,  in  ser ies wi th  the
68 ohm resistor appear-
ing on the base of  the SD-
1006 add another  6 turn
c h o k e  o n  a  4 8  b e a d .
Four th,  p lace a 10 ohm
resis tor  in  ser ies wi th  the
.01 d isc cap on the emi t -
ter  o f  the SD1006.  F i f th ,
p lace a 22 pF ceramic
disc cap f rom the emi t ter
to  ground of  the SD1006.
Six th and last ly ,  p lace a
1K res is tor  f rom pin 1 of
the 7490 lC (center, near
top of  d iagram)to ground.

B y  m a k i n g  t h e s e  m o d i f i -
cat ions,  the overa l l  sensi t iv i ty
of  the "Min i -Freq"  is  improved
across the spectrum. To a con-
s iderable extent ,  sensi t iv i ty  is
a funct ion of  input  f requency
wi th v i r tua l ly  any counter .  In
real hard numbers, at the 300
MHz upper  l im i t  o f  t h i s  pa r t -

icu lar  counter  you have just
l owered  the  i npu t  sens i t i v i t y
from approximately 700 mV to
around 300 mV. At lower fre-
quencies the sensi t iv i ty  is  con-
s iderably  lower ,  such as 100
mV (*40 dBmV).
(2)  Osci l la tor  s tab i l i ty -Only

one change here. Locate
the 10K res is tor  in  the
osc i l l a to r  sec t i on  ( j us t
above the 1 MHz crysta l )
and change i t  w i th  a 4.7K
res i s to r ,  pa ra l l e l i ng  i t
wi th  a 500 pF d isc cer-
amic cao.

(3) lC-3 change-Change the
output  f rom pin 12 ( in-
d icated on schemat ic)  to
o in  4 .

(4) Sloppy drawing change-
Back to  the input  c i rcu i t ,
but  th is  t ime as i t  re la tes
to the J310/2N3564 sta-
ges at  the top le f t  o f  the
schemat ic .  The correct
s c h e m a t i c  f o r  t h i s  i s
shown here as diagram M-
1.  Note the changes are
the addit ion of a 100 ohm,
a 10K and a 100 K res is tor
( t o p ) , a l m e g o h m r e -
s is tor  ( input  to  J310)  and
a .1  d i sc  cap  coup l i ng  the
two gain stages.

(5) Power supply gl i tches-A
more s table DC source
for  the lC 's  is  the resul t
when you do the fo l low-

ing:  locate the + 12 VDC
l ine and para l le l  a  pai r  o f
100 MFD elect ro ly t ics  to
ground.  Then locate the
+5  VDC l i ne  and  p lace  a
25  MFD e lec t ro l y t i c  t o
g round .

The parts source referenced
for  cr i t ica l  par ts  or  hard to  f  ind
par ts  in  the Apr i l  repor t  wi l l
supply a corrected schematic
upon request  (enc lose a se l f
addressed, stamped envelope).
S C O S - 7 7  " M i n i - F r e q "  k i t
bu i l de rs  w i l l  f i nd  an  upda ted
schemat ic  in  the i r  par t  bags.

Having updated the schem-
at ic ,  le t 's  charge ahead wi th
the construct ion.  We urge that
a l l  lC 's  except  the 95H90 be in-
s ta l led in  lC sockets.  Mount
the lC sockets and the other
par ts  as out l ined in  the par ts
layout  shown here and so lder
a l l  par ts  in to p lace f rom the
back of the board only. Holes
( i f  you obta in the board f rom
the Apri l  source given)are "plat-
ed  th rough"  and  you  don ' t
need to be messing around
wi th g lobby so lder  on the f  ront
or  top of  the board!  Af ter  a l l
parts (except the lC's-wait a
whi le)  are mounted,  so lder  the
disp lay board to  the "mother"
( that 's  respect fu l )  board.  Using
great care with heat (keep it
around 25 watts and keep the
so lde r ing  t i p  on  the  p in  on l y

FND500 LED DISPLAYS mount on r ight.angle mounted sub.board thal attaches to
the main "mother board" and places displays direct ly behind cut out in cabinel.
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POWER SUPPLY

long enough to f low-solder)
connect up the 95H90. Now put
the board into the case (see
photos) and connect the input
"F"  f i t t ing and the 2 pole,  3
posit ion switch. Note: Use very
short leads (as short as prac-
t ica l )  in  wi r ing up the swi tch
and the input  f i t t ing.

When everything is mounted
into p lace,  inc lud ing the 5 vo l t
regulator mounted on the case
i t se l f ,  t u rn  the  un i t  on  and
measure the voltage at the 5
and 12 volt regulators. Make
sure they are working properly,
then turn off the unit and in-
sert the 7490 lC. (Note: Never-
ever-plug in and take out lC's
with the voltage on the unit).

Input  wi th  your  sweep
generator and check the f lat-
ness of  the input  ampl i f ier  sec-
t ion. The spec should be f lat to
w i t h i n  + l -  1  d B  f  r o m  5
through 300 MHz (p in 12 on the
7490, t ieing back to the 2 pole 3
posi t ion swi tch is  the output
and that 's where you sample
the sweep after amplif ication).
Now switch your generator to
the CW mode and input at 100
MHz or thereabouts. Look at
the output  wi th  a spectrum
analyzer or with a scope (and
detector) at TP1 (see lower
left,  diagram M-2). You should
have a square wave output at 1
MHz  o r  1  cyc le  pe r  m ic ro -
second on your scope. l f  you
do not have these results, back
up to your  p in  1 input  on the
7490 and look for 10 cycles at
the input .

When you have completed
this step, insert the 4572 (lC6)
and hook up your scope to test
point 2 (TP2). TP2 is located

t I 2v OUTPUT
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just to the left of the 5K re-
sistor at the upper left hand cor-
ner of lC1 (7030) near the cen-
ter of the board (diagram M-2).
Adjust your scope for a display
of 1 cycle per microsecond or 1
MHz. With power off,  insert the
balance of the lC's.

When power is re-applied,
t h e  d i s p l a y ' s  s h o u l d  l i g h t ,
br ie f ly ,  and then go to  a s ing le
zero. By changing the rotary
sw i t ch  (S1A/B)  the  dec ima l
po in t  l oca t i on  shou ld  sh i f t
about (from far left to 3 places
right of far left).

Temporar i ly  remove the
jumper f  rom the r ight  hand s ide
of lC1 (diagram M-2) and apply
12 VDC to the "A" point where
the jumper came of f .  A l l  o f  the
dig i ts  should turn to  "8" .  l f
they do,  d is-connect  the 12
volts and replace the jumper.

Now apply  a 100 MHz s ignal
(from signal generator' ,  sweep
in CW mode, or some other
source of suitable input volt-
age)  and the uni t  should ind i -
c a t e ,  i n  t h e . 0 1  p o s i t i o n ,
100.XXX. In the .1 posit ion i t
should indicate OO.XXXX and in
the 1 second d iv is ion i t  should
read direct.

Trouble?
lf there are problems not dis-

cussed here,  in  the a l ignment
procedure and f ire-up steps,
check the fo l lowing:

There should be approxi-
mate ly  10 kHz of  s ignal
present  on p in 39 of  lC1.
l f  not ,  check for  a  bum
so lde r  connec t i on  and
check ine tOO pF capa-
citor.
Check for  s ignal  pres-
ence on pins 21 and22ot
lC1.  l f  none is  present ,
lC9 or lC8 may be on the
trilz.
Check for signal of one
cycle per second or 10 Hz
or 100 Hz (varies with posi-
tion of time-select switch)
at pin 6 of lC7. lf none is
present, go back to pin 3
of lC1. lC-7 or lC-4 can
cause this problem.
When a l l  e lse fa i ls ,  you
might  ca l l  Mark Mi l ler  a t
(405)681-5343 and ask for
he lp !

( 1 )

(21

(3)

(4)

PARTS LIST ADDENDUM
The fo l lowing par ts  have been

added, or replace an earlier designated
part, or were inadvertently left off the
Apr i l  ed i t ion par ts  l is t  for  the "Min i -
Freq" counter.
Qtv.

1
5
2
1
1
1
1
1
1
1

Item
4019

Note
(1c.5) (a)

10 MFD tantalum caps
100 MFD electrolytic caps
25 MFD electrolytic cap
500 pF disc ceramic
10 ohm resistor
100 ohm resistor
1K resistor
10K resistor
100K resistor
1 Meg-ohm resistor
4.7K resistor
.1 MFD disc ceramic
22 pF disc ceramic
F-61 chassis connector
Radio Shack RS 27G299 enclosure
2" stud spacers, l0-32
10-32 x 2.25" bolts
10-32 nuts

(a-a source for hard to find parts in
bold face [including those listed in
Apr i l l  is :  E lect ronic  Research &
Deve lopmen t ,  5611  NW 371h ,
Okf ahoma City, Ok. 73122.\
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Microvolts For The Masses
In  the  hey  day  o f  te lev is ion 's

i n i t i a l  e x p l o s i o n  t h e r e  a P -
o e a r e d  o n  t h e  s c e n e  t h e
rece iv ing  indus t ry 's  f i r s t  a t -
t e m p t  a t  p r o v i d i n g  t h e  i n -
s t a l l i n g  t e c h n i c i a n  w i t h
s o m e t h i n g  m o r e  p r e c i s e l y
ca l ib ra ted  than the  eyeba l ls .  l t
was  ca l led  a  f ie ld  s t rength
meter .  Or  more  prec ise ly  in
today 's  vernacu la r ,  a  s igna l
level meter.

One of ( i f  not the) f i rst  to be
a d v e r t i s e d  n a t i o n a l l y  w a s
brought  ou t  in  ear ly  1950 by  an
outf i t  cal led Transvision out of
New Roche l le ,  New York .  The i r
"FSM-1"  was an  ou tgrowth  o f  a
ser ies  o f  ins t ruments  Trans-

STATE OF THE ART StM' 
Sqdelco's Neryv Digi*cl Signol Level

Meter ls One Heck Of A Bor!

v i s ion  a t tempted  to  se l l  t o
radio technic ians then t ry . ing to
make the b ig jump f rom radio
work to  te lev is ion work.  Thei r
'FSM-1 '  f i rs t  h i t  the market  a t
just  under  $100;  i t  came down
to $79.50 by the end of 1950
and by ear ly  1951 i t  was se l l ing
at $59.00. The l irst 'FSM-f in
the  rece i v ing  i ndus t r y  con -
s is ted of  a  TV tuner  that  took
the of f -a i r  s ignal  down to the lF
range ,  f o l l owed  by  a  v ideo
de tec to r  and  a  me te r .  The
meter  was ca l ibrated 0-10 and
the scale was relative to i tself.
T h e  u n i t ,  l i k e  v i r t u a l l y
eve ry th ing  e l se  ava i l ab le  i n
those days,  was dependent
upon  a  generous  supp ly  o i  110

vol t  AC and consequent ly  one
did not  o f ten venture far  out -
s ide  w i th  i t .

The TV receiver instal lat ion
t rade  was  l ess  than  ove r -
whe lm ing  i n  the i r  response  to
the Transvis ion 'FSM-1 '  and
consequent ly  i t  remained for  a
la te r  deve lop ing  CATV and
MATV industry  to  create the
first real demand for an in-
s t rument  of  th is  type.  The TV
r e c e i v e r  i n s t a l l a t i o n  t y p e s
found the TV receiver i tself was
a pretty decent "relative level
meter"  and v i r tua l ly  an!one
could te l l  when a o ic ture was
better ( less snow) or worse
(more snow) wi thout  a  meter
scale to  help.  l t  took CATV's
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POSSIBLY THE FIRST-the'Transvision' FSM.1 meter was olfered to the television
receiver instal lal ion induslry in 1950.

regular  month ly  fees for  "an-

t e n n a  s e r v i c e " .  T h e  " b a t -

te ry i za t i on "  o f  s i gna l  l eve l
meters was an imPortant steP
for CATV and the industrY that
has grown up around the con-
cept .

For al l  practical purposes,
that  s ing le development  was
one of the last major develop-
m e n t s  f  o r  F S  M / S L M  i n -
struments for nearly 25 years.
To be sure, there came better
meters, more refined meters,
easier to operate meters and
eventually even transistorized
meters. But none of the later
d e v e l o p m e n t s  c h a n g e d  t h e
basic concept al l  that very
much and the changes that  d ic i
corne were largely dictated by
the oara l le l  evolut ion of  the
CATV plant  i tse l f .  The most
recent  ser ies of  SLM/FSM in-
s t iuments pret ty  much fo l low
the same basic  'Transv is ion '

approach to  s ignal  measure-
M E N I S :

(1)  Select  the channel  or  s ig-
nal you want (a tuner),

(2)  Ampl i ty  the s ignal  ( in  an
RF o r ,  RF  ahd  lF ,  o r  lF

cascading demands ( i .e .  am-
pl i f  iers  in  ser ies)wi th  re la t ive ly
o rec i se  demands  fo r  m in imum
a n d  m a x i m u m  s i g n a l  l e v e l
voltages to create a need for an
instrument that read real-world
m ic rovo l t s  o r  m i l l i vo l t s .  Bu t
even these f irst-for-CATV in-
s t rumen ts  found  the  T rans -
v is ion approach (a TV tuner
wi th  a detector  and a meter
sca le )  adequa te  fo r  ea r l y
system demands.  l f  there was a
technica l  advance in  CATV
meters of the early era, i t  was
the abi l i ty  to  operate a meter
from a portable ( i .e. batterY)
supply  that  had the most  far
ranging effects on the way
Amer i ca  rece i ved  te lev i s ion .
Fo r  w i th  ba t te ry  ope ra t i on
came the abil i ty for early CATV
pioneers to seek out remote
antenna s i tes;  locat ions where
t e l e v i s i o n  s i g n a l s  w e r e
stronger, or more stable, or
less r idd led wi th  in ter ference
. . .or al l  three. And from whence
remotely located home viewers
would receive bet ter  s ignals ,
and for  which such v iewers
wou ld  be  w i l l i ng  to  cough  uP

alone format),
(3) Detect i t  for meter scale

reading purposes,
(4) And, display i t  on an an-

alog meter.
Because there has in reali ty

been very l i t t le  change in  the
inst ruments that  have fo l lowed
the 'Transv is ion '  un i t .  there has
also been only  minor  changes
in the way we as an industry
use the inst rument .  We read:

(1)  Relat ive s ignal  levels ;
(2)  In  some inst ruments,  ab-

solute s ignal  levels ;
(3)  Gain b locks;
(4) Loss blocks;
(5) And t ime spatial varia-

t ions in  re la t ive or  abso-
lu te s ignal  levels .

Beyond these applications,
the basic  SLM/FSM has seen
few if any major attempts at
expansion of  the ut i l i ty  o f  the
inst rument .  Unt i l  qu i te  recen-
t ly ,  that  is .

To be sure. there have been
ins t rumen ts  b rough t  t o  the
market  which combined the
s ignal  level  meter  wi th  a smal l
oo r tab le  te lev i s ion  rece i ve r
( th is  was done most  recent ly
by an Alabama f  i rm in  1972)and
there has been the develop-
ment  of  the v isual  s ignal  level
meter  or  spectrum analyzer  at
re la t ive ly  speaking ' low pr ices '
( i . e .  t he  VSM-1) .

Two  recen t l y  announced
signal  level  meters may s ignal
the f irst real deoarture from a
t rad i t i on  es tab l i shed  ( i f  no t
successfu l ly  a t  the t ime)  back
in 1950 by 'Transv is ion ' .  We' l l
look at  one of  these here th is
month;  the Sadelco Dig i t  Level
100.  We' l l  a lso take a br ie f  look
at the other new approach to
SLM's;  the Avantek SL-300.
Digits Are In. .  .

The basic  analog (meaning
meter-scale-face-d i  splay) meter
has  been  w i th  us  s ince  l ong
b e f o r e ' T r a n s v i s i o n '  b r o u g h t
out  the i r  'FSM-1 ' .  The shor t -
comings  o f  ana log  d i sp lays
are well known (see CATJ for
October ,  November,  December
1974 and January 1975) .  The
meter  movement  i tse l f  is  not
exac t l y  l i nea r  i n  i t s  d i sp lay
r a n g e ,  a n d  t h i s  n o n - l i n e a r
p r o b l e m  b e c o m e s  m o r e
p r o n o u n c e d  w h e n  t h e  n o n -



l i near  de tec to(s )  tha t  c rea te
the  d isp lay  vo l tage are  added
to the equat ion. This has always
resulted in "absolute level ac.
curacy" errors; errors independ-
e n t  o f  f r e q u e n c y  ( i . e .  t u n e r )
e r r o r s .  T h e  d i s p l a y  m e t e r
m o v e m e n t  h a s  i t s  o w n" t rack ing"  e r ro rs  wh ich  tend to
magn i fy  as  the  vo l tage i t  i s
d i s p l a y i n g  i s  s t e p p e d  i n  1  d B
vo l tage s teps  up  and down the
sca le .  D iagram one i l lus t ra tes .
T h i s  i s  a  c h a r t  r e c o r d i n g
crea ted  by  app ly ing  a  cons tan t -
leve l  s igna l  ca l ib ra to r  s igna l
source  to  the  input  jack  on  a
popu lar  b rand FSM/SLM.  Then
t h e  v o l t a g e  t h a t  C r i v e s  t h e
d isp lay  meter  was "bor rowed"

Uneven de tec tor  e f f  i c iency  is  i l l us t ra ted
by recording output of X-Y type recorder
jack  on  popu lar  b rand FSM/SLM on
H e a t h  S R - 2 0 6  d u a l  c h a n n e l  c h a r t
recorder (topi left  stair-step recording).
Vo l tage ou tpu t  f  rom detec tor  d r iv ing  X.Y
dr ive ]ack  var ies  over  233% rang6 fo r
same 1  dB s tep  equ iv i len ts  (be tween
+ ' 1 5 /  +  1 4 1  d B  s t e p ) .

to  d r ive  the  record ing  head on
the Heath SR-206 recorder.  The
recorder paper-records what i t
sees ,  on  the  l inear  char t  paper
r o l l .  I n  t h i s  c a s e  t h e  R F  s i g n a l
vo l tage was s tepped down in
prec is ion  '1  dB leve ls  a t  the
signal generator source but as
you can see the  resu l t ing  dr ive
v o l t a g e  t o  t h e  F S M / S L M
d i s p l a y  m e t e r  w a s  a n y t h i n g  b u t
in  equa l -s teps .  l t  i s  a  l inear / log
type o f  s tepp ing  ( i .e .  i f  p to t ted
i t  does  f  i t  a  reasonab ly  l inear'curved l ine '  bu t  the  s teos  are
t a r  f r o m  e q u i - d i s t a n t  a p a r t
when recorded in  th is  manner ) .
Th is  i s  no t  an  impor tan t  exer -
c ise  f  o r  the  present ,  except
t h a t  i t  i l l u s t r a t e s  r a t h e r
graph ica l l y  the  type  o f  de tec-
to r -o r ig ina ted  vo l tage s teps  the
poor  FSM/SLM meter  des igner
m u s t  c o n t e n d  w i t h  w h e n  h e  i s
a t tempt ing  to  c rea te  a  d isp lay .
m e t e r - s c a l e  w i t h  a n  a n a l o o
m e t e r  d i s p l a y  d e v i c e .  G i v e i
t h i s  i l l u s t r a t i o n ,  y o u  c a n
v i s u a l i z e  o n  y o u r  o w n  t h e
typical  CATV FSM/SLM meter
w i t h  a  g r a d u a l  b u n c h i n g  o f  t h e

a n a l o g  d i s p l a y  s c a l e  d i v i s i o n s
a t  o n e  e n d  o f  t h e  s c a l e
( typ ica l l y  a t  the  low end o f  the
15-20 dB ana log  meter  face) .

G i v e n  t h i s  d i f f  i c u l t y  w i t h  a n y
ana log  d isp lay  sca le  dev ice ,  i t
i s  no t  any  par t i cu la r  wonder
that the people who design and
b u i l d  s i g n a l  l e v e l  m e t e r  r e a d i n g
d e v i c e s  w o u l d  b e  v e r y  i n -
te res ted  in  ge t t ing  away f rom
t h i s  s t u m b l i n g  b l o c k  t o  d e s i g n
per fec t ion ,  i f  there  happened
to  be  a  way to  do  so .  The won-
d e r f u l  w o r l d  o f  d i g i t a l  e l e c -
t ron ics  seems to  o f fe r  such an
oppor tun i ty ,  to  cor rec t  a t  leas t
par t  o f  the  prob lem.

We say  "par t  o f  the  prob lem"
because as  you w i l l  reca l l  the
d i s p l a y  a c c u r a c y  f o r  a n y
FSM/SLM dev ice  is  la rge ly  a
combina t ion  o f  p rob lems.  The
ana log  meter  d isp lay  i s  bu t  a
p a r t  o f  t h a t  p r o b l e m .  T h e
detec tor  dev ice ,  and i t s  own
l i n e a r i t y  s h o r t c o m i n g s ,  i s
a n o t h e r  a l m o s t  e o u a l  i n
m a g n i t u d e  p r o b l e m .  W e ' l l
come back to that port ion of
the  equat ion  shor t l y .
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Anyone who has been shop-
p i n g  f o r  a  " s i m p l e "  v o l t  m e t e r
or  cur ren t  meter  o r  mu l t r - tes te r
o f  la te  i s  we l l  aware  tha t  LED
t y p e  d i g i t a l  d i s p l a y s  a r e  " i n " .  l t
i s  n o t  s i m p l y  a  r u s h  t o  a  n e w
d i s p l a y  t e c h n o l o g y  t h a t  i s
caus ing  a l l  o f  the  bas ic  serv ice
shop ins t ruments  to  abandon
the  t ime-honored ana log  fo r -
mat .  The two new meters  fo r
CATV,  the  Sade lco  D ig i t  Leve l
100 and the Avantek SL-300 are
i n t o  L E D  d i g i t s  a s  w e l l .  N e i t h e r
is  f i r s t  in  th is  a rea ,  nor  do  the
d i g i t s  d o  t h e  s a m e  t h i n g  i n
both meters.

Ph i l l i ps  t r ied  a  d ig i ta l  RF
leve l  ind ica tor  sys tem in  an
European meter  some years
ago.  l t  was  a  complex  sys tem
with servo motors and between
the  i l l -adv ised mar r iage o f  e lec-
t r o n i c s  ( d i g i t a l  d i s p l a y )  a n d
mechanics (servo motors) the
P h i l l i p s  m e t e r  f a i l e d  r a t h e r
bad ly  and was subsequent ly
taken o f f  the  marke t  in  Europe.
Lugg ing  around enough ba t -
te ry  supp ly  to  make the  servo
motors oerform was another
prob lem;  the  s ta te  o f  the  ar t
went backward into the 'Trans-

v is ion '  e ra  w i th  the  need fo r  a
handy 1  10  VAC outpu t  (o r  in  the
case o f  Europe,  a2201240VAC
out le t  ! ) .

Sadelco made i t  work, as we
sha l l  see .  Th is  wou ld  be  a  good
oo in t  to  no te  tha t  whereas  the
S a d e l c o  D L - 1 0 0  m e t e r  u s e s
d i g i t a l  d i s p l a y s  t o  ' a n n o u n c e '

the  RF s igna l  leve ls  p resent ,
the Avantek SL-300 uses (three)
d i g i t s  t o  ' a n n o u n c e '  t h e

frequency of the meter.  The SL-
300 s t i l l  re l ies  on  the  ana log
m e t e r  f o r  s i g n a l  l e v e l
m e a s u r e m e n t s ;  t h e  d i g i t s
r e o l a c e  t h e  c h a n n e l  o r
f requency  meter  d isp lay  Por -
t ion  o f  the  ins t rument .  The SL-
300 d isp lays  the  f  requency  You
are  tuned to  w i th  1  MHz ac-
curacy ,  mak ing  i t  sor t  o f  a  poor
man 's  f requency  counter .  Even
here ,  th is  innovat ion  is  no t  en-
t i r e l y  u n i q u e .  A n o t h e r
European manufac turer  (Wis i )
o f f e r s  a  d i g i t a l  f r e q u e n c y
readout  l i ke  the  SL-300,  and
they  a lso  o f fe r  a  d ig i ta l  f ron t -
'end-attenuator readout as wel l
( thereby  te l l ing  you the  amount
of at tenuat ion you have ahead
of  the  un i t ) .

Digi tal  displays abound in the
world these days and i f  there
was once a uniqueness in elec-
tronic measurements with digi tal
d isp lays ,  i t  i s  an  era  tha t  has
passed by for the most part .
For  a  d ig i ta l -approach meter  to
be revolut ionary these days the
d ig i ts  rea l l y  need to  do  some-
th ing  tha t  ana log  d isp lays  can-
not do; ei ther better,  or faster,
or more accurately. The DVM (or
d ig i ta l  vo l t  meter )  i s  an  exce l -
lent case in point.  l f  you are into
lC devices and you have precise
vo l tage requ i rements  (as  many
lC devices do have)whereby the
dif ference between 4.7 and 4.8
vo l ts  app l ied  makes a  bunch o f
d i f fe rence in  whether  the  lC
works  proper ly  o r  no t ,  the  DVM
is almost a necessity.  l t  is some
mean t r i ck  to  make a  typ ica l
analog vol t  meter accurately dis-

p lay  the  d i f fe rence be tween 4 .7
and 4 .8  vo l ts ;  i t  i s  no  t r i ck  a t
a l l w i t h  a  D V M .
DVM Is Not SLM. .  .

Get t ing  an  LED to  p roper ly
"count " ,  " la tch"  and "d isp lay"

w i th  a  s t ra igh t  AC or  DC vo l t -
age is  no t  much o f  a  p rob lem
anymore; but you can bet for the
f i rst  guy to perfect the scheme
i t  took  some ingen ious  app l ica-
t ion  o f  new techno logy .  The
"f i rst- t imer" oroblem for the f i rst
t ru ly  d ig i ta l  s igna l  leve l  meter
fo r  the  measurement  o f  RF car -
r ier levels in the 5-300 and 470-
812 MHz ranges was also some-
th ing  e lse_aga in .

The l i rs t  "showing"  o f  th is
meter  was in  Da l las  a t  the  in -
dus t ry 's  annua l  c lambake in
1 9 7 6 .  F i r s t  d e l i v e r i e s  w e r e
more  than n ine  months  la te r ;
an  ind ica t ion  o f  the  near lY  two
years  o f  cons tan t ,  ded ica ted
r a w  e n g i n e e r i n g  t h a t  w a s
requ i red  to  tu rn  the  d ig i ts  on  in
s i g n a l  l e v e l  m e a s u r e m e n t s .
Whereas  the  f i rs t  DVM was
f u n c t i o n r n g  i n  o n e  r a t h e r
l i r n  i t e d  a r e a  o f  "  n e w  "

t e c h n o l o g y ,  t h e  f i r s t  d i g i t a l
d i s p l a y  S L M  i s  f u n c t i o n i n g  i n
no fewer  than a  ha l f  dozen new
techno logy  areas .  l t  i s  a  verY
innovat ive  ins t rument ,  and a f -
te r  one works  w i th  i t  fo r  a  week
or  two i t  becomes c lear  tha t
what  you have in  your  hand is
no t  a  f i rs t  genera t ion  o f  new
techno logy  bu t  ra ther  a  th i rd  o r
f o u r t h  g e n e r a t i o n  o f  n e w
techno logy .

We,  l i ke  many o thers  who
saw the  new ins t rument  more
than a  year  ago,  kept  pes ter ing
S a d e l c o ' s  H a r r y  S a d e l  f o r
de l i very .  Sade l ,  we now see,
was res is t ing  the  urge  and
natura l  inc l ina t ion  to  rush  to
marke t  w i th  a  box  tha t  LED-
d isp layed mic rovo l ts  in  favor  o f
a  box  tha t  d id  tha t  and much
more .  Perhaps  the  ear ly ,  o f ten
fau l t ing  s ta r ts  and s tops  in  the
DVM arena had been a  lesson
to  Sade l ;  i t  i s  now apparent  he
was no t  go ing  to  re lease the
C A T V  i n d u s t r y ' s  f i r s t
d i g i t a l i z e d  S L M  u n t i l  h e  w a s
sat is f ied  tha t  i t  wou ld  no t  be
superceded by  any  copycat
techno logy  fo r  many years  to
come.



Sadel was appareni ly not
go ing  to  be  sa t is f ied  w i th  the
re lease o f  any  ins t rument  tha t
t r a d e d  o f f  d i g i t a t  d i s p t a y
techno logy  fo r  some new bur -
den;  such as  excess  ba t te rv
dra in  ( resu l t ing  in  another  t rade
of f  .  .  .e i ther  shor t  use  cyc les  o r
a bigger,  heavier,  battery sup-
p l y ) ,  o r ,  c o m p l e x  o p e r a t i n g
p r o c e d u r e s .  C o n s e q u e n i l y
what  you have in  the  DL-100
fami ly  o f  SLMs is  an  ex t remely
w e l l  t h o u g h t  o u t  i n s t r u m e n t
t h a t  s h o u l d  o f f e r  S a d e l c o ' s
m e t e r  b u i l d i n g  c o m p e t i t i o n
f  e w  o p p o r t u n i t i e s  f o r  m a j o r
improvements  fo r  many years
t o  c o m e .  T h e  D L - 1 0 0  i n -
s t ruments  a re ,  as  we sha l l  now
see,  a  ma jor  change in  the
m e t h o d o l o g y  o f  m e a s u  r i n g
vo l tage leve ls  w i th  a  f requency
se lec t ive  RF vo l tmeter  and i t
o f fe rs  the  user  the  oppor tun i ty
to  change (and improve)  the
way he  se ts  up  and main ta ins
h is  CATV headend,  o r  p lan t .

Unusual Features. .  .
The D ig i t -Leve l  100 fami ty  o f

meters  does  more  than s imp ly
convert  an analog meter face to
a  se t  o f  ( th ree)  LED d ig i ts  fo r
vo l tage d isp lay .  Among the  in -
novat ive features found are:

(1) The combinat ion of an an-
a log  meter  sca le  (po in te r )
w i th  the  LED d isp lay  so
tha t  you  no t  on ly  see the
R F  s i g n a l  l e v e l  i n  t e n t h s
o f  a  dB but  you  a lso  have
the psychological  "brace"

o f  a  t r ied  and t rue  ana log
po in te r  d r i f t ing  le f t  and
right as you tune for "max"
or  "min"  w i th  the  f reouen-
cy select ion control  knob.

S a d e l c o ,  v e r y  w i s e l y  w e
be l ieve ,  dec ided tha t  i f  an  in -
dus t ry  had been brought  up" fo l low ing  the  need le-  sca le
po in te r "  and tun ing  " fo r  max"
t h a t  t h e r e  m i g h t  w e l l  t u r n  o u t
to  be  some " learn ing  curve  d i f -
f  i c u l t i e s "  f o r  p e o p l e  w h o  c o u l d
have a  hard  t ime sh i f t ing  gears
f rom a  meter  po in te r  to  a  se t  o f
f l i t t ing  numbers .  Sade l  cured
th is  by  mgr ry ing  two meter
t e c h n o l o g i e s  i n t o  o n e ;
r e s u l t i n g  i n  t h e  L E D  d i s p t a y
p lus  a  meter  po in te r  tha t  lays
over  the  top  o f  the  LED d isp tay .
l f  you  fee l  more  comfor tab le

t un ing  fo r  max imum , , r i gh t -
hand-s ide"  def  lect ion of  an
analog scale pointer ,  you 've
st i l l  got  that  crutch.  Then you
s i m p l y  l o o k  " t h r o u g h "  t h e
pointer  and there is  your  actual
level  d isp layed on the LED's.

(2) An "under range" and an"over range" scale display
system.

Let 's  say you p lug in  an
unknown s ignal  and wi th  the
par t icu lar  a t tenuator  set t ings
you have s l id  in to p lace there is
no LED disp lay or  movement  of
the analog pointer  scale.  Now
you could s imply  g lance at  the
analog pointer  and i f  the poin-
ter  was rest ing far  to  the le f t
you would know inst inct ive lv
that you had too much ai-
t e n u a t o r  ( i . e .  n o t  e n o u q h
s igna l )  t o  make  the  me ie r
d i s p l a y .  A n d  t a k e  t h e  a D -
p r o p r i a t e  a m o u n t  o f  a t -
tenuat ion out  o f  the meter  f ront
end.  Or  v ice-versa i f  the analoo
d isp lay  po in te r  was  res t i n i
against  the peg to  the r ight .
Sadelco updated th is  process
b y  b u i l d i n g  i n t o  t h e  m e t e r
d isp lay a pai r  o f  LED t ights ;
one is  an "under  range"  l ight
and the other  is  an , ,over
range" l ight .  l f  the s ignal  level
is  too low to f i t  the par t icu lar
s ignal  reading range chosen by
the  a t tenua to rs ,  t he  ' , unde r
range" LED f lashes on and of f .
And the same wi th  the , ,over
range"  l i gh t .  Th i s  i ns tan i l y
a ler ts  the meter  user  that  he
must  take out  or  put  in  ad-
d i t ional  f ront  end at tenuat ion.

(3) LED Indication of picture
carrier tuning.

O n c e  y o u  a r e  i n t o  L E D
displays i t  is  hard to  s top being
imaginat ive!  How many t imes
have you tuned in  say channel
3 aural and because of the
n a r r o w t y - s p a c e d  1 . 5  M H z
frequency d i f ference between
3A and the in tended 4 v isual
made a reading of 34 when you
real ly  wanted 4V a l l  a long?

.That  can ' t  happen wi th  the DL-
100 uni ts  because there is
another  LED that  l ights  wi th
the le t ter  "P"  whenever  you are
tuned in to a v ideo modulated
carner.

(4) LED Indication of tow.
battery condit ion.

There are many other bat-

te ry -s ta tus  ind ica tors  in  the '
m a r k e t p l a c e .  S o  t h e  u n i q u e -
ness  o f  th is  fea ture  migh t  be
argued,  bu t  i t  i s  in  p lace  none
the  less .  When the  ba t te ry  sup-
p ly  vo l tage reaches  a  , , t r igger
po in t "  a  four th  f ron t  pane l  LED
beg ins  to  f lash .  l t  i s  impr in ted
wi th  the  le t te r  "8"  and tha t
m e a n s  t h a t  y o u r  b a t t e r y  i s
r e a c h i n g  t h e  p o i n t  w h e r e  a
f resh  ( re )charge is  requ i red .

(5) lt is possibly redundant to
make note of the 0.1 dB
readout display steps of
the  D1.100 un i ts .

The LED d isp lay  is  comple te
w i t h  t h r e e  d i g i t s ,  a  p e r i o d  o r
d e c i m a l  p o i n t  b e t w e e n  t h e
second f rom the  le f t  and th i rd
f rom the  le f t  number  d isp tayed,
a n d  a  " * "  o r  " - "  i n d i c a t o r .  T h e
ac tua l  leve l  p resent  i s  in  ten ths
o f  a  dec ibe l  (dB) .

(6) There are three (switch
s e l e c t a b l e )  d e t e c t o r"schemes"  bu i l t  in to  the
instrument.

A  newly  deve loped pu lse-
peak detect ion system is very
i n n o v a t i v e .  R e m e m b e r  t h e
p r o b l e m s  c i t e d  w i t h  a n a l o g
meter  d isp lay  accuracy? They
w e r e  p r i m a r i l y  e r r o r s  c o n -
t r i b u t e d  b y  ( 1 )  t h e  a n a l o g
d isp lay  sca le  t rack ing  er ro rs ,
and,  (2 )  the  de tec tor  e f f i c iency
rang ing .  A  de tec tor  c i rcu i t  jus t
na tura l l y  does  no t  l i ke  to  be
l inear .  A t  h igh  input  (RF)  teve ts ,
i t  has  a  cer ta in  convers ion  ( i .e .
RF to DC) accuracy. At lower
input  (RF)  leve ls  i t  has  a  d i f -
fe ren t  "e f f i c iency  fac to r " .  l f ,
fo r  example ,  a  de tec tor  i s  50%"ef f i c ien t "  in  the  convers ion
process  a t  fu l l  sca le  read ings ,
i t  may on ly  be  40% "e f f i c ien t "
a t  low sca le  read ings .  Th is
means low sca le  read ings  in
S L M / F S M  i n s t r u m e n t s  a r e
typ ica l l y  o f f  o r  ou t -o f -spec  by
up to  severa l  dB ( typ ica l l y  the
d isp layed leve l  i s  ten ths  to
dB 's  h igher  in  the  rea l  wor ld
than the display indicates; one
r e a s o n  S L M / F S M  m a n u f a c -
t u r e r s  a l w a y s  s u g g e s t  y o u
make cr i t ical- for-absol ute level
measurements  on  the  midd le
to  r igh t  hand por t ion  o f  the
sca le . )  Tes ts  conducted  bv
S a d e l c o ,  a n d  r e p e a t e d  b i
C A T J ' s  L a b  i n d  i c a t e s  t h a t
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w h e n  t h e  D L - 1 0 0  u n i t  i s
opera t ing  in  the  "pu lse  peak
detec t ion"  mode the  amount  o f
a b s o l u t e - l e v e l  e r r o r  c o n -
t r i b u t e d  b y  t h e  d e t e c t o r  i s
never  over  0 .1  dB across  the  20
dB d isp lay  "w indow"  o f  a  par -
t i cu la r  a t tenuator  se t t ing .  By
compar ison,  o ther  un i ts  o f ten
have de tec tor  e f f  i c iency  fa l l -o f f
o f  2 .5  dB or  g rea ter  on  the  low
end o f  a  d isp lay  sca le .

T h e  m i d d l e  o r  s e c o n d
o o s i t i o n  f o r  t h e  m u l t i - m o d e
d e t e c t o r  i s  a  " q u a s i - p e a k "

detec t ion  sys tem;  the  same
c i rcu i t  found in  the  Sade lco  FS-
3 S C  S L M  ( s e e  C A T J  f  o r
January 1975).  l t  was, when f i rst
announced by  Sade lco ,  an  ap-
p a r e n t  i m p r o v e m e n t  i n  t h e
" p e a k  r e a d i n g "  d e t e c t i o n
sys tems found in  most  CATV
S L M  m e t e r s  a n d  b y  i n c l u d i n g  i t

FROM
AUTO

i n  the  DL-100 un i ts  the  sys tem
oDerator can switch back and
for th  w i th  the  new pu lse  peak
detect ion system to ascertain
jus t  how fa r  ou t  o f  spec  he  may
h a v e  b e e n  s e t t i n g  h i s  a m -
p l i f ie rs  in  the  pas t .

The th i rd  o r  fa r  le f t  pos i t ion
for  the  mul t i -mode de tec tor  i s  a
" n o i s e  d e t e c t i o n "  s c h e m e .
Th is  a l lows you to  make qu ick
and accura te  to  w i th in  0 .5  dB
s i g n a l - t o - n o i s e  r e a d i n g s
wi thout  the  need to  app ly  any
correct ion factor for the 4 MHz
n o i s e  p r o d u c t  b a n d w i d t h .  A
s i m i l a r  s c h e m e  i s  f o u n d  i n  t h e
Mid  Sta te  SLIM meter .

First  Timer lmpressions. .  .
I t  does  take  a  l i t t le  b i t  o f  t ime

to  ge t  used to  the  " f l i t t ing

d i g i t s " .  T h e  f i r s t  i m p r e s s i o n  i s
"gee, that is neat" as You watch

the LED disp lay do i ts  th ing.
But  as we tuned for  max we
found (after twenty-f ive years
o f  t un ing  fo r  max  w i th  an
analog meter  po inter)  that  our
eyes were g lued to  the analog
pointer ,  not  the LEDs,  dur ing
the  tun ing  p rocess .  Th i s  men-
tal orocedure lasted for a few
hours of  in i t ia l  use,  and then
we found ourselves us ing the
analog pointer  less and less;  to
the eventual  po int  that  we s im-
ply  ignored i ts  presence.  We
suspec t  o the rs  w i th  a  l ong
his tory  of  analog meters wi l ldo
t h e  s a m e  t h i n g .  W e  a l s o
suspect  that  somebody who
has never been exoosed to an
analog meter  wi l l  never  even
not ice the analog pointer  on
the  face .  l f  you  s ta r t  ou t
w i t h o u t  a n y  b a d  " a n a l o g "
habi ts  the LED disp layed num-
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bers are cer ta in ly  qu icker  and
more accurate to read.

Hooking up the Lab 's  Heath
SR-206 chart recorder to the X-
Y recorder  output  jack ( th is
orovides +0.65 volts DC to
dr ive a recorder  wi th  a fu l l
scale reading) we ran through
our  "s ta i r -s teo"  1 dB detector
c h e c k - o u t  t e s t  s h o w n  i n
d iagram one.  This  is  reshown
here in diagram three. A con-
stant  level  s ignal  source is  ex-
ternal ly  s tepped f rom a fu l l
sca le reading (*20 dBmV in
our  case)  down some 34 dB in  1
dB  s teps .  The  ex te rna l  a t -
t e n u a t o r  w a s  a  $ 2 0 0  t y p e
laboratory model  a t tenuator .
By moni tor ing and record ing
the X-Y recorder output voltage
w i th  the  SR-206 ,  we  cou ld

moni tor  the actual  detector  e{ .
l i c i ency  i n  t he  pu l se  peak
mode (or  any of  the three
modes) .  Note two th ings in
d iagram three.  Each t ime we
reach a "9 dB at tenuat ion"
point  wi th  the external  10 dB (1
dB step)  at tenuator ,  there is  a
"gl i tch" or out-of-spec error.
This  ( i t  turned out)  was not  a
problem wi th in  the DL-100 but
a problem bui l t  in to  our  $200
a t t e n u a t o r ( ! ) .  W e ' v e  s i n c e
returned i t  to  the respect ive
manufacturer for repai r.

(There is a message here;
perhaps a pair of messages.
This part icular attenuator was
far too expensive to have this
type of "gl i tch". We doubt we
wou ld  have  caugh t  t he
problem, at least as quickly as

we did, without the tenths of a
dB accuracy or display ranging
the DL-100 offers.)

As  you can see in  d iagram
three,  fo r  the  f i rs t  20  dB o f
d i s p l a y  t h e  

' d e t e c t o r  
i s  e x -

c e e d i n g l y  a c c u r a t e .  F o r  t h e
nex t  14  dB o f  ou tpu t  " range"

the  de tec tor  e f f  i c iency  fa l l s  o f f
on  a  curve  tha t  ind ica tes  lower
and lower  de tec tor  e f  f  i c iency .

The LED display range for
any  par t i cu la r  a t tenuator  se t -
t ing  is  the  typ ica l  20  dB range.
F o r  e x a m p l e ,  i f  y o u  a r e
measur ing  be tween 0  dBmV
a n d  + 2 0  d B m V ,  t h e  u n d e r
range f lash ing  LED beg ins  to
f lash  when the  leve l  ind ica ted
fa l l s  be low -0 .2  to  0 .3  dBmV.  On
the oppos i te  end o f  the  sca le
the over range LED begins

Chart i l lustrates measurements made with Sadelco DL-l00 meter by measuring the voltage output at the X-Y recorder iack (after
detector) and recording same on Heath SR-206 chart recorder. Signal source was stepped downwards in 1 dB level while X-Y
recorder voltage output was recorded. Note appearance of noise in X-Y recorder voltage in lower steps. "9 dB attenuator" step
er ror  i s  exo la ined in  tex t .
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f lash ing  when you h i t  *20 .2  o r
2 0 . 3  d B m V .  T h e r e  a r e  s t i l l
use fu l  read ings  (mean ing  ac-
c u r a t e l y  d i s p l a y e d  L E D  I n -
d ica t ions  o f  the  s igna l  vo l tage
present )  down to  -1 .0  dBmV
a n d  o n  t h e  h i g h  e n d  u p  t o
+23.5  dBmV.  l f  the  s igna l  goes
above or  be low the  end-o f -
accura te  d isp lay  po in ts ,  the
LEDs shut  down and the  under
or  over  range LED cont inues  to
f  l a s h .  T h i s  " L E D  s h u t  d o w n "  i s
purposefu l ;  i t  saves  LED dra in
on the  ba t te ry  supp ly .

Now back to diagram three.
The h igh ly  accura te  reg ion  o f
the  de tec tor  i s  w i th in  the  20  dB
range.  In  our  par t i cu la r  s ta i r -
s tep  tes t  we d id  no t  happen to
check  the  de tec tor  e f f i c iency
above the  fu l l  sca le  (o r  *20
d B m V  i n  o u r  t e s t )  p o i n t  w i t h
t h e  e x t e r n a l  c h a r t  r e c o r d e r
sys tem.  l t  i s  wor th  no t ing  i f  you
were  dr iv ing  a  char t  recorder
w i th  the  DL-100 tha t  you  have
(on a Heath SR-206 type recor-
der )  a  20  dB record ing  range
t h a t  o c c u p i e s  o n l y  a p -
prox imate ly  64"k  o f  the  paper
wid th ;  and even though your
LED's  wou ld  no t  be  proper ly
ind ica t ing  fo r  low leve l  s igna ls
( i .e .  be low the  under  range shut
o f  f )  the  X-Y ou tpu t  vo l tage
w o u  l d  s t i l l  d r i v e  t h e  c h a r t
recorder for at  least an ad-
d i t i o n a l  1 4  d B  o f  r e c o r d i n g
range. Note however that af ter
you s tep  down in to  Ihe21 l22 l23
dB be low fu l l  sca le  reg ion  the
ver t i ca l  seoara t ion  be tween 1
d B  s i g n a l  v o l t a g e  s t e p s  b e g i n s
to  t igh ten  up ,  and a t  the  end
you can see the  in te rna l  no ise
f  i g u r e  o f  t h e  D L - 1 0 0  b e g i n n i n g
to  "modu la te"  the  record ing
trace (appearing here as fuzzy
o r  s l i g h t l y  w i g g l y  t r a c e  l i n e s ) .

Temperature And Absolute
Accuracy. . .
A  d isp lay  sys tem tha t  reads

out  in  ten th  o f  a  dec ibe l  s teps
suggests  a t  leas t  go ing  in  tha t
the  overa l l  rea l -vo l tage- leve l
accuracy may be very good.
The accuracy  o f  any  meter  i s  a
f u n c t i o n  o f  a  l o n g  l i s t  o f
var iab les ,  some o f  wh ich  in -
c l u d e :

(1) The accuracy ol  the step
attenuators in the front
end.

The attenuators must be ac-
curate over  not  on ly  a wide
range of  inputs ( there is  some
smal l  concern here at  low and
high power input  levels)  but
more imoortant over a wide
range  o f  i npu t  f requenc ies .
Wi th the var ious opt ional  tuner
h e a d s  a v a i l a b l e ,  t h e  a t -
tenuators in  the f ront  o f  the DL-
100 must  be good over  the
range 5 to  812 MHz;  no smal l
t r ick ,  when you have tenth of  a
dB steps in  the d isp lay system.
The at tenuators thru 300 MHz
have ind iv idual  accurac ies of
0 . 1  d B  a n d  f o r  h i g h  l e v e l
s i g n a l s  w h e n  a l l  f o u r  a t -
tenuators are swi tched in  the
cumu la t i ve  e r ro r  i s  0 .4  dB
m a x i m u m  ( t h e  m i n i m u m  i s
theoret ica l ly  0 .0 dB)  In  the
UHF range the at tenuator  pads
are 0.5 dB worst case accurate
for  a  cumulat ive error  o f  '1 .5  dB
max tmum.

(2) The accuracy of the RF
tuning system (what you
have is  essent ia l ly  an RF
tuner that converts incom-
ing  s igna ls  to  an  lF ;  t he
RF tuner must be f lat over
the fu l l  range i t  tunes) .

Designing a wide f requency
range  tune r  t ha t  i s  f  l a t  o r
w h i c h  e x h i b i t s  t h e  s a m e
ga in / l oss /conve rs ion  e f  f  i c i en -
c ies over  the f  requency ranges
involved is  again no mean t r ick .
Bu t  i t  i s  a  p rob lem wh ich  o the r
SLM/FSM manufacturers and
designers have faced s ince the
first CATV units began to be
developed in  the ear ly  1950's .
The maximum error  in  th is  oor-

ABSOLUTE ERROR
ACCUMULATION
The "wors t  case"  e r ro r  w i th  the

D L - 1 0 0  i f  e v e r y t h i n g  p o s s i b l e
worked aga ins t  you  f  igures  ou t  as
f  o l l o w s :
Frequency  Response (1 ) .  + / -1 .0  dB
T e m p V a r i a t i o n  ( 2 )  . . . . . .  + / - 0 . 5  d B
Altenuators

M a x i m u m  o n e
s w i t c h .  . . . ( + / - 0 . 1  d B )

M a x r m u m  a l l  s w i t c h e s
-  cumula t ive  .  + / -0 .4  dB

S c a l e  E r r o r ( 3 )  . . . . . . . . . .  + / - 0 . 3 d 8
Tota l  Max imum

Error  . .  . .  +1 .2 .2d8
1 )  P r i m a r i l y  i n  t u n e r
2 )  S p r e a d  t h r u  l F ,  d e t e c t o r ,

d i g i t a l  s e c t i o n
3)  Cumula t ive  o f  a l l  o ther  fac to rs

i n c l u d i n g  d i g i t a l  c i r c u i t

t ion of  the system is  * / -  1 .0 dB.
(3) The accuracy of the scale

itself .
In  an analog meter  d isp lay

the scale error  is  considerable,
a l t hough  p red i c tab le  i n  t he
sense that it can be plotted once
and then a correction factor
used from that ooint forward
( a s s u m i n g  n o  m e c h a n i c a l
p r o b l e m s  d e v e l o p  w i t h  t h e
meter  movement) .  In  d ig i ta l
system the scale error is more
comolex.  but  a lso much lower
as a ru le .  The cumulat ive scale
error. worse case. is 0.3 dB
wi th the DL-100 ser ies uni ts .

(4 )  And  the  tempera tu re
problem.

Temperature has been an
enemy of  prec is ion measure-
ments for  as long as there
has been the prec is ion meas-
u r e m e n t  r e q u i r e m e n t .  T h e
SL-300  me te r ,  new f  rom
Avantek,  for  example,  inc ludes
a bui l t - in  meter  ca l ibrator .  This
is  a s ignal  source that  the user
act ivates,  wai ts  a per iod of
t ime to a l low to se l f -ad just ,  and
then ut i l izes as a par t  o f  the
meter  ca l ibrat ion procedure to
ad jus t  t he  i n teg r i t y  o f  t he
meter  i tse l f .  The temperature
problem shows rather  p la in ly  in
the s teps Avantek has gone
through to insure the in tegr i ty
of  the i r  "ca l ibrator  source" .  l t
i s  nes t l ed  i n  an  "oven"  wh ich
means i t  ooerates at  a  constant
temoerature.  The oven cannot
run al l  of the t ime on battery
supply ,  s ince the oven con-
sumes a fa i r  amount  of  oower
(heat ing e lements are l ike that ;
bas ica l ly  inef f ic ient ) .  So when
you need to ca l ibrate the SL-
3 0 0  a g a i n s t  i t s  i n t e r n a l
ca l ibrator ,  f i rs t  you have to  get
the  ca l i b ra to r  "up  to  tem-
perature" .  Whi le  the heat ing
e lemen t  i n  t he  oven  i s  b r i ng ing
the ca l ibrator  up to  the proper
temp,  the  un i t  i s  ea t i ng  up  the
mi l l iamps at  a  rap id rate.  l t  is
one of those trades you make
when  you  a t tempt  to  bu i l d  i n to
a por tab le f ie ld  uni t  a  se l f -
ca l ibrat ion scheme.

The  DL-100  f rom Sade lco
takes a d i f ferent  approach;  one
which Sadelco has fo l lowed for
the last  severa l  meter  models  i t
has brought  to  the market .
Harry  Sadel  is  very b ig  on tem-3B



pera ture  compensat ing  com-
p o n e n t  p a r t s ;  t e m p e r a t u r e
c o r r e c t i n g  c a p a c i t o r s  ,  t o r
example ,  a re  found th roughout
the  un i t  ( in  fa i rness ,  o thers  do
t h e  s a m e  t h i n g ,  a l t h o u g h
perhaps  no t  to  the  ex ten t  tha t
Sade lco  does) .  Then when a l l  i s
done tha t  can  be  done in  the
t e m p e r a t u r e  c o m p e n s a t i n g
depar tment ,  the  f ina l  resu l ts
are  p lo t ted  and a  tempera ture
s tab i l i t y  curve  is  p lo t ted .

The temperature problem is
a  s t inker .  Avantek  d idn ' t  go  to
a l l  o f  t h e  t r o u b l e  o f  s t i c k i n g
the i r  ca l ib ra to r  in to  an  oven
jus t  fo r  the  innovat ion  and ad-
ded battery drain the approach
p r e s e n t s .  T h e y  r e c o g n i z e d ,
w ise ly  we be l ieve ,  tha t  under
d i f f e r e n t  o p e r a t i n g  t e m -
pera tures  the  meter  has  d i f -
f e r e n t  o p e r a t i n g  c h a r a c -
t e r i s t i c s .  A  u s e f  u l  e x e r c i s e ,
one p lanned fo r  la te r  th is  year
in  the  CATJ Lab,  wou ld  be  the
tempera ture  cyc l ing  o f  a  meter
( o r  a  s e l e c t i o n  o f  c o m m o n
meters )  th rough ranges tha t
run  f rom 0  degrees  F  to  120
degrees  F .  Most  meters  w i th
t e m p e r a t u r e  c o m p e n s a t i o n ,
such as  the  Sade lco  DL-100,
are  typ ica l l y  less  vu lnerab le  to
t e m p e r a t u r e  " d r i f t "  a t  h i g h
ambient  tempera tures  than a t
low ambien ts .  A  120 degree en-
v i ronment  i s  typ ica l l y  less  o f  a
hazard to a man intent on ob-
ta in ing  prec is ion  read ings  than
a 0  degree env i ronment .

S tab i l i z ing ,  in  room or  am-
b ien t  tempera ture ,  the  ca l ib ra-
t ion  por t ion  o f  a  meter  i s  no t
t h e  e n t i r e  a n s w e r  h o w e v e r .
l f  you  oven-heat  the  ca l ib ra to r
to  a  decent  leve l ,  what  about
the  ba lance o f  the  SLM/FSM?
H a r r y  S a d e l  h a s  l o n g
suggested  tha t  i f  a  man is
respons ib le  fo r  p rec is ion  p lan t
measurements  in  co ld  weather ,
he  is  w ise  to  e i ther  keep an  in -
s t rument  (anyone 's  i  ns t ru  ment )
u n d e r  w r a p s  i n  c l o t h i n g  f o r  t h e"dash"  ou ts ide ,  o r ,  a l te rna te ly
to  a l low the  meter  as  much as
an hour  to  fu l l y  ad jus t  to  the
tempera ture  in  a  very  co ld  (o r
v e r y  w a r m / h o t )  e n v i r o n m e n t .
The ra te  o f  ad jus tment  fo r
t r i m m e r  c a p a c i t o r s ,  f i x e d
capac i to rs  and ac t ive  dev ices
is  no t  f  i xed .  Some components

AUTO RANGING ATTEN UATOR
Think back to the way you

ut i l ize your  present  SLM/FSM.
Each time you add or subtract a 10
or 20 dB pad, you have to either
mentally adjust the scale in use, or
visually look at the scale on the
meter and trace with your eyes the
proper scale as a function of the
attenuation selected.

The digital scale is programm-
ed, with the attenuators, so that as
you switch in or out attenuators
(remember the over and under
range LED's) the digital display
scale "tracks" automatically. In

ad jus t  t o  sudden  changes  i n
env i ronmen t  qu i ck l y ,  o the rs
take a gradual period "of up to
an hour"  notes Sadel .  Wi th h is
e x p e r i e n c e  i n  t e m p e r a t u r e
compensat ion,  one is  bound to
l i s ten  to  h i s  adv i ce .

other words, if you have a full
scale read-out capabil ity of *10
dBmV (chosen by dropping in 20
dB of attenuation) and the signal
you are reading is *18 dBmV, by
swi tching in  an addi t ional  i10 dB)
pad the scale aulomaticalty swit.
ches to the next higher decade
range (*20 dBmV maximum dis-
play read out).

By juggl ing the 10 and 20 dB
slide switch step attenuators, you
can place the mid-range of the
scale so your signal is in the top of
the analog (and digital display)
region or in the top portion.

Accuracy And Operation. . .
As a tab le here ind icates,  the

worst -case factory-a l  lowable
error  for  the DL-100 is  2.2 dB.
This  assumes everyth ing that
could poss ib ly  happen against
accuracy has happened,  and i t
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* Matching Transformer model' 

TV-IF, 46 cents each in lots of
100

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

re 
* F-59 Fittings with Ring, Z.b" cents each in lots of 1,000

-fe * GF8l Fittings,lS cents each in',ilr-vj lots of 100
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has al l  been worst case and in
opposing directions that add to
max imum cumu la t i ve  e r ro r '
This includes attenuator error,
frequency response error, tem-
perature error and scale error.
in the real world, the tYPical
operating error as measured in
the CATJ Lab under room en'
v i ronment  was under  0.5 dB
cumulat ive.  That  was c lose
enough to our laboratorY stand'
ards that we cannot honestlY
cal l  i t  er ror  a t  a l l ;  that  is ,  our
own standards are not good
enough to insure that we are
not that far out with our own
reference sYstem. We noted
with considerable interest the
Sadelco s tatement  in  l i tera-
tu re  and  adve r t i s i ng  tha t
". .  .Calibration standards are

NBS traceable". To the best of
our  knowledge,  that  is  the f i rs t
t ime this statement has aP-
peared on l i terature describing
CATV signal level meters.

After our exPerience in the
Lab wi th  the Prec is ion two
hundred dollar 1 dB steP at-
tenuator we got the bright idea
(with the 0.1 dB readout disPlaY
def in i t ion)  that  i t  might  be in-
structive to run through a bunch
of common CATV Passive 

"aP-

p l i a n c e s "  j u s t  t o  s e e  h o w
they measured uP. We warn
you in advance this can be a
very habit-forming exercise'

(i; Push-on connectors - with'
out  ment ion ing a brand
name, the tYPe You screw
an F f i t t ing in to and then
use to Push on and Pul l

off of a chassis connect'
or. We "tested" 25 of the
units fresh out of a fact-
ory bag at channels 2 and
13 and found theY aver'
aged  0 .15 'dB  " l oss "  a t
channel 2 and almost 0.2
dB loss at  channel  13.

(2) BanelsPlices - again, with-
out  ment ion ing a brand
name, we found theY were
(of  15 samPled)  in  the un '
der 0.1 dB loss range at
channel  2  (but  not  un i tY
loss)  and uP to 0.15 dB
loss at  channel  13.

(3) A handful of fixed in'
line pads, where we found:
(A) Of eight 3 dB units

checked, theY ranged
from 2.5 dB loss to 3.2
dB loss;

(B )  O f  s i x  6  dB  un i t s
checked, theY ranged
from 5.7 dB loss to 6.4
dB loss;

(C) Of a dozen 10 dB units
checked, theY ranged
from 8.9 dB loss to
10.4 dB loss;

(D) Of f ive 20 dB units
checked, theY ranged
from 19.1 dB loss to
21 .1  dB  loss .

So much for  Passives.  A
fel low can grade his Passives
wi th the DL-100 and i f  enough
people s tar t  do ing i t  on the i r
own it  might not be long before
the pass ive suPPl iers  s tar t
do i  ng i t  themselves( ! ) .

We ran into one Problem that
had us conf used for awhile. We
were demonstrating the DL-100
at a system that has something
less than good look ing Pic-
tures and we noticed that when
we tuned in the aural carriers
on some channels  the "P"  l i t
up ind icat ing we were tuned to
a visual carrier. We checked
with Harry Sadel for an answer.
"Did you check the amount of
cross.mod on the system"
asked Sadel. We noted that we
had not measured it ,  but the
pictures suggested the sYstem
had some. "The'P' l ight glows
when there is a 15.75 Kl{z sYnc
signal on the carrier tuned in.
When you have a sYstem that
has cross mod, the horizontal
sync is 'humming awaY'on the
aural carrier and this l ights uP
the 'P' LED" noted Sadel. Gee

Sitco iust perlected
a quad add ple-cTr.tp combo

vou won't believe
untifyotr mail lhe coulron.

Over 40 db gqin
and trertendotlsly iriLrecsed t/gl
And that,S not a||. The new Sitco stagger-stacked array is the u|timate in sing|e

channel pickup. The balanced design plus the rounded-end solid quad elements

combined with the CPA-2 pre-amp gives you a greatly reduced noise figure And

mu|t i -pathprob|emsaregreat |yreducedduetotheextreme|ysharpforwardpick-
uo lobe. For the full story mail the coupon tooay'

Special introductory Price
includes a 2 over 2 staggerstacked quad and pre-amp
Mail this coupon today lor llt€rature and prices'
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wh iz . . . now i f  Sade lco  cou ld
"calibrate" that 'P' LED so that
it  winked at you on an aural
carrier only when cross mod
was say worse than -57 dB you
would real ly  have a usefu l  too l
there. Sort of a "go" and "no
go" s i tuat ion for  test ing for
cross mod!

The pulse peak detection
sys tem i s  pe rhaps  as  i n -
novat ive to  the meter  and
meter technology as' the LED
system. We fear i t  won't get
near  the ment ion or  comment
however because it  is not as"f lashy" as the LED feature.
Sade lco  says  you  can  ac -
curate ly  read to  wi th in  0.1 dB
between the aural and visual
levels  on a channel ,  independ-
en t  o f  t he  e r ro rs  we  have
come to expect or accept with
other  detector  c i rcu i ts .  The DL-
100 in  the quasi -peak detect ion
mode has a.6 to .8 dB error fact-
o r  be tween  the  au ra l  and
visual carriers. We wondered
about  other  "peak reading"
de tec to r  c i r cu i t s  and  a f te r
doing some d igging we deter-
mined that anyplace between
0.5 and 1.0 dB corre lat ion be-
tween visual and aural carriers
is  

-s tandard;  
i t  pret ty  much

depends upon the ind iv idual
d iode character is t ics  in  typ ica l"peak" detector circuits, and
the t ime constant  bu i l t  in to  the
detector  charg ing or  ho ld ing
capacitor network.

Finally the powering system.
One would natura l ly  suspect
t h a t  w i t h  t h e  L E D  d i g i t a l
d i s p l a y s ,  t h e  f l a s h i n g  a n d
wink ing and on and of f  o f  four
i n d i c a t o r  L E D ' s  t h a t  t h e
operat ing t ime would be lower
(pe rhaps  subs tan t i a l l y )  t han
say a standard analog meter.
The DL-100 ut i l izes f ive of  the
s u b - C  s i z e  n i c k e l - c a d m i u m
cel ls .  This  prov ides 4 hours of
con t i nuous  ope ra t i on ;  com-
parab le  to  mos t  me te rs
available. The re-charge cycle
pe r iod  i s  12  hou rs ,  us ing  a
charger  suppl ied.  You can use
the inst rument  on the bench,
wi th  the charger ,  and t r ick le
charge at  the same t ime.  In-
c ident ia l ly ,  one of  the larger
ba t te ry  compan ies  recen t l y
issued the advice that  i f  you

use an inst rument  wi th  re-
chargeable bat ter ies on the
bench through a t r ick le  charger
i t  is  smart  to  a l low the uni t  to
go into a state of almost total
dis-charge say every six months
o r  s o .  T h i s  g i v e s  t h e  b a t -
ter ies an oppor tuni ty  to  re-
c y c l e  c h e m i c a l l y  a n d  i t
pro longs the i r  usefu l  l i fe  by" r e f r e s h i n g "  t h e  N i c a d ' s
"memory" .
Summary . . .

The 4-114" x 8" x 12" (in-
c lud ing case)  DL-100 SLM/FSM
weighs in  at  8  pounds.  l t  is  as
smal l  as many of  the insta l ler
type meters available to the
CATV industry. At the r isk of
a l ienat ing the balance of  the

m e t e r  p r o d u c i n g  i n d u s t r y
(which we probably managed
to do several pages ago) i t  is
our  s tud ied opin ion that  the
new Sadelco meter series is
going to  turn a few heads and
establish several new standards
fo r  bo th  compar i son  and
opera t i ona l  accu racy  i n  t he
SLM/FSM marketplace. Nearly
a quarter of century has elapsed
s ince  the  f  i r s t  ' T ransv i s ion '
me te r  appeared  i n  the  TV
receiv ing industry .  Hopefu l ly ,
spir i ted on by the appearance
of  the DL-100 fami ly  of  un i ts ,  i t
w i l l  not  take another  quar ter  o f
a  cen tu ry  fo r  t he  nex t  i n -
novative family of meters to
appear.
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The LRC
Iinnovclors
have done it
again!

Now qvoiloble lrom LRC o seoled leed thru oluminum connector. This new
design eliminotes the need lor on expensive, more complex pin style
conneclor. This connector provides o positive seol oround the coble center
conductor. A 40 psi moislure borrier is obtoined lrom housing to coble
Ior oll ihree size cobles.

Now you hove o choice oI selecting lhe regulor center pin leed thru
connector or the new seoled Ieed thru without center pin.

Ii's produci developments like this qnd unrivqled quolity thot hos
convinced hundreds oI CATV system owners, operqtors ond engineers to
select LRC connectors ond other products. Contoct the innovdtors qt LRC
Ior complete inlormotion.

LRC, the CATV Connector Speciolists.

I R C  E L E c r R o N r G S ,  r N c .
9 0 1  S O U T H  A V E . ,  H O R S E H E A D S ,  N . Y .  1 4 8 4 5  P H O T E  6 0 7 - ? 3 9 - 3 8 4 4
AVAILABt t  lN  tURoPE THRI .J :  E lec t ro  Serv ice  N.V. .  K le ine  N ieuwend i ,k  40 ,  I  2800 Miche len ,  Ee lg rum

CANA0A THRU:  E lec t ro l ine  TV Equ i0ment .  Mont rear ,  Quebec
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TETHMT4L TOPITS
FCC Piqued?

" l t  has  come to  our  a t ten t ion  tha t
s ta tements  made in  your  magaz ine
may be  caus ing  some confus ion  in  the
cab le  te lev is ion  indus t ry  w i th  respec t
to  FCC requ i rements  fo r  p roo f  o f  per -
fo rmance tes t ing .  In  your  Apr i l ,  1977
issue,  fo r  example ,  the  unnumbered
page tacing page 49 states that "FCC

rules require tests lo be completed by
March 31, 1977, tor current year." You
f  u r lher  s ta te  tha t  " .  .  . sys tems s igned
up for the CATA Test Program are
a l l o w e d  l a l e r  c o m p l e t i o n  d a t e s
p r o v i d e d  t h e y  a r e  s i g n e d  u p  a n d
schedu led  f  o r  tes ts  somet ime in  1977. "
( E m p h a s i s  i n  o r i g i n a l  c o p y . )  B o t h
s ta tements  a re  incor rec t .

Concern ing  the  f  i r s t  s ta tement ,  Sec-
J ion  76 .601(c)  o f  the  Commiss ion 's
Ru les  and Regu la t ions  says  tha t  per -
formance tests are to be made at least
once each ca lendar  year ,  a t  in te rva ls
not  to  exceed 14  months .  There  is  no
re f  e rence to  a  par t i cu la r  da te  w i th in  the
year ,  o ther  than tha t  the  in i t ia l  tes ts  fo r
sys tems in  opera t ion  be fore  March  31 ,
1972had to be completed by March 31,
1976.  Thus ,  a  cab le  sys tem wh ich  had
per fo rmed i ts  1976 tes ts  on  March  15 ,
'1976,  wou ld  have un t i l  May 15 ,  1977,  to
per fo rm i ts  1977 tes ts .  A  sys tem may
have perf ormed its 1976 tests on May 1 ,'1976, for example, under the CATA test
program approved by David D. Kinley,
fo rmer  Ch ie f  o f  the  Cab le  Te lev is ion
Bureau.  In  tha t  case,  the  sys tem wou ld
have un t i l  Ju ly  1  to  per fo rm i ts  1977
tes ts .  Of  course ,  a  sys tem per fo rming
1 9 7 6  t e s t s  o n  D e c e m b e r  3 1 . 1 9 7 6 .
wou ld  have on ly  un t i l  December  31  ,
1977,  to  make i t s  1977 tes ts  s ince  the
tests must be oerformed once each
calendar year.

Concern ing  your  second s ta tement ,
the  le t te r  f rom Mr .  K in ley  to  your
Genera l  Counse l  R ichard  Brown,  da ted
December  31 ,  1975,  does  no t  imp ly  any
r e l a x a t i o n  o f  t h e  w i t h i n " 1 4 - m o n t h s
requ i rement  fo r  the  1977 per fo rmance
tests. That letter referred only to the
t ime fo r  mak ing  1976 measurements .
The 14  month  per iod  wou ld ,  however ,
beg in  on  the  da te  the  1976 tes ts  were
ac tua l l y  per fo rmed,  no t  necessar i l y  on
M a r c h  3 1 , 1 9 7 6 .

As  you are  aware ,  the  Commiss ion
has  recent ly  re l ieved opera tors  o f
systems having fewer than 500 sub-
scribers f rom most of the requirements
for making annual proof of performan-
ce  tes ts .  S igna l  leakage tes t ing  is  s t i l l
requ i red  fo r  sys tems us ing  f  requenc ies
outside the FM and TV broadcast ban-
ds  fo r  any  purpose ( inc lud ing  p i lo t
carr iers), and the Commission reserves
the  r igh t  to  requ i re  spec i f  i c  tes ts  in  the
case o f  compla in ts  o r  d ispu tes .  We
s incere ly  hope tha t  th is  re l ie f  w i l l  no t
mean that small  system operators wil l

s top  mak ing  measurements - regu la r
tes t ing  is  c lear ly  essent ia l  to  good
subscr iber  serv ice .  The re laxa t ion  o f
requ i rements  i s  mere ly  in tended to
leave to  the  opera tor  the  judgement  o f
wh ich  tes ts  shou ld  be  made and how
of ten .

We wou ld  apprec ia te  your  pass ing
th is  in fo rmat ion  a long to  your  readers .
I  hope tha t  i t  w i l l  c la r i f y  the  s i tua t ion .

James R.  Hobson
Chie f  ,  Cab le  Te lev is ion  Bureau
FCC
Wash ing ton ,  D.C.20554

Mr .  Hobson-
Somehow the reason lor lormer FCC

Cable  Bureau Ch ie f  Dav id  K in ley 's
agreement of extended deadlines for
s y s l e m s  c o n d u c t i n g  t h e i r  t e s t s
uti l iz ing the CATA test equipment
package seems to have been lost with
the transit ion from Kinley to yourselt.
Kinley agreed wilh us that (1) i t  was
h i g h l y  d e s i r e a b l e  f  o r  a l l  s y s t e m s
required to make the tests to do so, (2)
i f  the CATA tesl equipmenl program
resulted in systems making the tests
that might olherwise nol make lhe
tests, that this should be encouraged,
and (3) i l  i t  was impossible for al l
syslems to receive the equipment on a
'bicycle basis'  prior to the end of a 14
month period since last they made the
tesls, lhat the FCC would be happy to
extend that 14 month period provided
the systems had indeed signed up for
lhe tests, and, provided the only thing
holding back lheir completion of the
tests was the scheduling of the test
equipmenl to lheir syslem.

Now you are suggesting that none of
this is lrue. l t  appears you are hung up
on a str ict interpretat ion of the rules in
76.601(c), regardless of whal lhal may
mean to lhe small ish system operator.
Let 's review the facts. There were 47
syslems using the CATA tesl package
in 1976. Only one of these had EVER
made FCC tests previously. Most were
o l d e r  ( m e a n i n g  g r a n d l a t h e r e d )
systems. They had gone years and
years without making tests (a few of
the systems were bui l t  after 3.31.72)
and wou ld  have gone on  lo rever
without making them, or unti l  'caught'

had CATA not put together the test
program that 'made possible relal ively
low-cost test ing equipment. Now this
year ,  because o f  the  recent  FCC
decision (which you reference) regar.
din! systems of under 500 subscribers,
a great many of the systems lhat
tested with lhe CATA package last year
are no longer obl igated to make annual
tests. However, replacing in number
those who tested last year bul who do
not need to do so, this, year are
numerous addit ional syslems (with 500
or more subscribers) who have signed
up tor the test package. Some are

schedu led  to  be  lak ing  the  tes ts
through September or even later, again,
depending upon when the equipment
can be bicycled to them. The systems
using the test equipment this year are
(1) newer systems making lheir f i rst
lests, and, (2) systems that made lests
last year (some one whom-but nol al l
of whom-wil l  be within lhe magic
bureaucratic 14 monlh f igure), and (3)
systems that ignored the tesls every
year to date, but who f inal ly decided
lhat this year they had better make
lhem. That's the real world. So what
would you rather have? Slr icl  inter.
pretat ion ot 76.601(c) and most of
these systems not making lests, or,
a more real ist ic approach to lhe rules
and your support for an honest efforl
on lhe part ol CATA to get the tests
done? The ba l l ,  s i r ,  i s  in  your  cour t .

Can't Find Parts?
" ln  your  March  1977 issue there  is  a

ser ies  o f  a r t i c les ,  s ta r t ing  on  page 10 ,
tha t  descr ibes  how to  bu i ld  your  own
CATV sys tem equ ipment .  I  am a  person
who bu i lds  and exoer iments  on  new
c i rcu i ts  and des igns  and I  o f ten  need
par ts  such as  te f lon  or  ceramic  H i -Q,
l o w - l o s s  c a p a c i t o r s .  S i n c e  A l l i e d
merged w i th  Rad io  Shack ,  I  have los t
contac t  w i th  f  i rms tha t  se l l  var iab les ,
p is tons  and o ther  much needed par ts
fo r  cons t ruc t ion .  l t  wou ld  be  a  g rea t
serv ice  to  a l l  l i ke  me i f  CATJ cou ld  l i s t
some f i rms tha t  supp ly  smal l  par ts .  l t
has  become increas ing ly  more  d i f f  i cu l t
to  loca te  par ts ,  espec ia l l y  in  smal l
quant i t ies .  About  the  bes t  I ' ve  been
able to do is to rob parts out of MATV
or  CATV gear  tha t  i s  no  longer  in  ser -
v ice .  "

Joseph D.  Burgess
Al len town Cab le  TV
Wel lsv i l le ,  New York

J o s e p h -
As long as the pi le lasts, taking parts

out of salvaged MATV and CATV gear
is not a bad approach. There are a lew
sources which may be helplul.  The
best catalog around these days is from
Newark Electronics, 500 N. Pulaski
Road, Chicago, l l l inois 60624. Ask tor
calalog 102 ( lndustr ial).  Newark has
branch-ofl ices in around 30 locations
from coast to coast, including one in
Rochesler (716-473-6600), lhe nearest
to you. We've f ound their service
medium to good, prices higher than
what we think we should by paying, but
considering how hard i t  is to f  ind parts,
we guess that i t  is understandable. For
spec ia l i zed  VHF.UHF par ls  ( inc lud ing
capacitors as you nole) try Hamtronics,
182 Belmont Road, Rochester, New
York 14612; they also have a modest
catalog. Other mail  order sources in-
c l u d e  ( 1 )  J a m e s  E l e c t r o n i c s  ( 1 0 2 ' l
Howard Ave., San Carlos, Cali fornia

O
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94070-a catalog for 24 cents in stamps
(2)  NuData  E lec t ron ics  (104 N.  Emerson
Street, Mt. Prospect, l l l inois 60056-a
catalog for a SASE); (3) MHz Elec-
tronics (2543 N. 32nd Street, Phoenix,
Az. 85008 / lots of VHF-UHF goodies);
(4) M. Weinschenker (Box 353, lrwin,
Pa. 15642-SASE for 'bargain l ist ' ) ;  (5)
Poly Paks (P.O. Box 942, Lynnfield, Ma.
01940-free catalog with bunches of
surplus goodies).

Rural Cable?
" l  am in  the  process  o f  t ry ing  to  ab-

sorb  the  Aor i l  25 th  i ssue o f  Cab le-
v is ion ,  hav ing  comple ted  an  ar t i c le  on
rura l  cab le  quot ing  a  Mr .  Don Mack in
who tes t i f ied  be fore  the  Senate  sub-
commi t tee  on  communica t ions  on  be-
ha l f  on  NCTA.  Mr .  Mack in  i s  apparent ly
a t tempt ing  to  w ipe  ou t  smal l  ru ra l  cab-
le  sys tems in  favor  o f  e i ther  t rans la to rs
or telephone company operated CATV
sys tems.  He s ta tes  tha t  p r iva te  cab le
compan ies  cannot  surv ive  w i th  fewer
than 25  homes per  mi le .

I  take  s t rong except ion  to  th is  s ta te -
ment  and I  am sure  many o thers  do
a lso .  Anyone who is  ha l f -smar t  can
take a  communi ty  o f  say  300 homes,  in -
s ta l l  a  cab le  sys tem,  and then proceed
to  branch ou t  in to  the  sur round ing
count rys ide  w i th  home dens i t ies  as
low as  8  to  10  per  mi le .  In  Oregon,  fo r
example ,  the  cos t  o f  ins ta l l ing  a  re -
la i i ve ly  s imp le  home antenna in  a
f r inge area  is  about  $175.  That  w i l l  ge t
you 1  to  3  channe ls ,  recept ion  qua l i t y
be ing  genera l l y  so  poor  tha t  peop le  ac-

cept  i t  on ly  because tha t  i s  a l l  they  can
ger .

On the  o ther  s ide  is  the  fac t  tha t  a
low-band on ly  cab le  sys tem,  p rov id ing
f  i ve  channe ls  o f  qua l i t y  te lev is ion ,  can
be cons t ruc ted  fo r  $2700 per  mi le  o r
less .  Th is  assumes tha t  you  do  most  o f
the  work  e i ther  yourse l f  o r  w i th  loca l l y
acqu i red  labor ,  and tha t  you  bury  the
cab le  d is t r ibu t ion  p lan t  to  s tay  o f f  o f
expens ive  po les  and away f rom the
main tenance tha t  goes  w i th  such po le
or  above ground ins ta l la t ions .  D iv ide
th is  by  ten  homes and you have $270
per  home inves tment .  So fa r  th is  year  I
have extended my very small  system by
three  mi les ,  added new subscr ibers  in
those th ree  mi les ,  and the  f  inanc ia l  re -
tu rn  was immedia te .

Smal l  sys tems,  le f t  a lone,  can sur -
v ive  w i th  fa r  fewer  subscr ibers  oer  mi le
because we are not faced with the very-
very  expens ive 'cos t  o f  regu la t ion ' .  Le f  t
in  the  open and f  ree  marke tp lace ,  there
are  many th ings  we can and do  manage
to  do  to  keep our  cos ts  down;  wh i le
s t i l l  p rov id ing  qua l i t y  serv ice .  Wi th
tes t imony f  rom peop le  l i ke  Mr .  Mack in
I  be l ieve  we w i l l  see  the  te lephone com-
pan ies  ge t t ing  back  in to  cab le  TV once
aga in  and you w i l l  f ind  yourse l f  com-
pet ing  w i th  Be l l  do l la rs .  l t  doesn ' t  take
much ins igh t  to  see tha t  the  te lephone
compan ies  can ar range the i r  books  to
prov ide  "cab le  TV"  serv ice  " fo r  f ree" ,
o r  a t  bes t  p rov ide  cab le  serv ice  as  a
par t  o f  a  "package"  wh ich  cab le  comp-
an ies  wou ld  f ind  imposs ib le  to  l i ve
wi th .  Le t ' s  no t  ge t  so  invo lved w i th  'Pay

TV'  and o ther 'b lue-sky '  a reas  (b lue-sky
as far as the rural folks are concerned. .  .
when they  have ye t  to  see the i r  f i r s t
regu la r  good-qua l i t y  TV s igna l  ! )  tha t
we fo rge t  about  the  count ry  peop le .
O l iver  Swan (March  CATJ)  has  the  r igh t
idea.  Le t ' s  see  more  o f  th is !

Steve Streeter
Storm Antenna Serv ice
Si le tz ,  Oregon

Steve.
In reading Don Mackin's test imony,

i t  appears he was asking the Senate
subcommittee to not relax translator
rules, bul rather make them at least as
restr ict ive as cable rules are (vis.a.vis
signal carr iage, non.duplication, and so
on). We were pari iculari ly gal led when
the  t rans la to rs  snuck  th rough the
copyrighi bi l l  withoui having to pay.
W e  k n o w  o l  n u m e r o u s  t r a n s l a t o r
system operators who make a very nice
l iving from their translators and i f  lhat
is not "television for pay", we' l l  eat the
next ten walt Adler unit  we come
across! As for al lowing the telco's
back into cable, that is a di l fereni can
ol worms. There are some lelco operat.
ed small  systems in some areas that do
an excel lenl job and charge a lair price
for what they sel l .  Others tend to use
the cable operation as a torm of 'comp.

ensating balance' lor their telco opera.
t ion. l l  Congress lhrough REA or some
other agency does agree to fund long
lerm loans tor telco operaled rural
cable, we bel ieve the very least that
shou ld  a lso  be  done is  to  a l low rura l

..BROWN'S MINI.MIZER ELIMINATED
POWER SURGE OUTAGES . . ."
"TV Signal  Service f i rs t  insta l led the Brown
N l i n i -M i ze r  i n  Ma rch  1974  a t  a l l  p l an t  power  supp l y
locat ions where l ine surges and l ightning surges
caused unexpected serv ice outages.  The Mini-Mizer
has cured out  outage problems; we no longer resel
b reake rs  and  change  f uses  du r i ng  s to rms .  We
recommend  t he  M in i -M i ze r .  .  . "

T. C. Masters
TU Signal Service
Mena, Arkansas

Are you still experiencing plant or headend outages because 0f uncontrolled power
line surges or lightning shikes? For hundreds of CATV systems, this is a problem of
the past. There is a full line of Brown Electronics Mini-Mizers (patented circuit)
available for all plant and headend application. Call or write lor complete
information.

BNOWN ELECTRONICS
lrlemu$n0ad Barbourullle,l[Gnluclyf0g06

(606f 516-5231

!?--
-r Y-- 7 MoDELS

4 HEIGHTS

STEEL OR
INSULATED

{E

CUTSAERIAL
woRKcosTs

Aerial crews work faster, saf-
e r ,  more  e f f i c ien t ly  f rom a
VERSALIFT. Goes anywhere
a pickup can, puts a man at nts
w o r k  i n  l e s s  t h a n  a  m i n u t e .
See a demonstrat ion by one
of 40 distr ibutors throughout
the U. S. and Canada.

TilNE
MANUFACTURING COMPANY

Dept.  CT 7601 lmper ia l  Dr ive
Waco, Texas 26710

817-776-0q)0
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cable not owned by telco's to have the
same long te rm,  low in le res t  ra te
money avai lable.

TVRO F inanc ing
"The indus t ry  may be  in te res ted  to

know tha t  we are  ab le  to  a r range
f  inanc ing  fo r  ear th  rece iv ing  te rmina ls
on a  favorab le  bas is .  We represent  the
S u l l i v a n  S t a t e  B a n k  i n  S u l l i v a n ,  I n d i a n a
and we are  most  in te res ted  in  ass is t ing
smal l  sys tems.  Th is  inc ludes  ear th  re -
c e i v i n g  l e r m i n a l s  f o r  s m a l l e r  c o m -
m u  n  i t i e s .

I t  i s  poss ib le  tha t  smal l  sys tems w i l l
h a v e  s o m e  d i f f i c u l t y  g e t t i n g  l o c a l
banks  to  go  a long w i th  ' space age tech-
no logy  fund ing ' .  l f  tha t  i s  the  case,
hav ing  a  bank  l i ke  Su l l i van  ava i lab le
wi th  a  demonst ra ted  in te res t  in  mak ing
cab le  TV re la ted  loans  migh t  be  very
usef  u l ;  and we can ass is t  cab le  opera-
to rs  in  th is  pos i t ion . "

J .  Pat r i ck  Michae ls
C o m m u n i c a t i o n s  E q u i t y
Assoc ia tes
8200 Normanda le  B lvd . ,  Su i te  323
B l o o m i n g t o n ,  M n . 5 5 4 3 7

Rick-
We have heard trom some syslems

contemplating a TVRO instal lat ion who
are having some di l f icul ly convincing
the i r  loca l  bank  iha t  a  15  foo t  te rmina l
is just what they need. In addi i ion to
your offer, we also suggest systems in
the southwest contact Mr. Clark Bass
ai First National Bank and Trust Com-
pany in McAlester, Oklahoma (918-426-
0211) .  Mr  Bass  has  been f inanc ing
CATV systems for more than a decade
and recenlly f inanced a TVRO terminal
lor a small  system in Texas.

Swan Feedback

Oliver Swan (see CATJ lor March
1977)  has  po in ted  ou t  a  d ra f t ing  er ro r  in
o u r  r e p o r t  o n  h i s  d o - i t - y o u r s e l f
a m p l i f i e r s .  R e f e r e n c e  i s  m a d e  t o
diagram N.A, appearing on page 24 for
March .

The 16  vo l t  zener  shou ld  have a  300
ohm resistor ahead of the zener, as
ind ica ted  here .  Fa i lu re  to  have th is
hunk  o f  carbon in  p lace  w i l l  resu l t  in
popp ing  the  zener .

Severa l  readers ,  espec ia l l y  those

CORREGTION
Some peop le  th ink  tha t  KSN
Character Generators are no
longer  to  be  had.  Not  so !
You can get the character gen-
erators developed by KSN from
the peop le  who make and se l l
them now-  Bes ton  E lec t ron ics
Inc .  A lso  known as  BEl .

Same h igh  qua l i t y ,  same grea t
oroduc ts  -  new source .  BEl .  For
in fo rmat ion ,  ca l l  Rod Her r ing  a t
f913)  764-1900.  o r  wr i te :

l:tl=lE

tEl_=tr
9O3 S. Kansas Ave.. Olathe, KS 66061

w h o  m a n u f a c t u r e  o r  s e l l  1 / 2  i n c h
jacketed  cab le ,  wonder  how Ol iver
S w a n  c a n  c o n s t r u c t  h i s  o l a n t s  f o r
"$500.00 per mile. .  ." .  Anyone who has
r e c e n t l y  p r i c e d  h a l f - i n c h  j a c k e t e d
cab le .  f looded,  knows tha t  the  $140-
$150 per  thousand pr ice  range is  about
as good as you are going to do. That
does NOT translate into $500. per mile
to ta l  p lan t  cos ts ;  no t  when the  cab le
alone may be as much as $700.00.

The $500. f igure was not intended to
be Ol iver  Swan 's  ac tua l  cos t  per  mi le ;  i t
was  a  number  wh ich  appeared in  p r in t
in  th is  repor t  usua l ly  w i th  a  ques t ion
m a r k  ( ? )  f o l l o w i n g  i t ;  a s k i n g  t h e
ques l ion  o f  'Can i t  be  done fo r  th is '
more than making the f lat statement
tha t  indeed i t  can  be  done fo r  th is .

DIAGRAM N.A

There are broadband CATV plants

opera t ing  w i th  tha t  k ind  o f  cos t  per
m i l e  i n s t a l l a t i o n  f i g u r e s .  T h e y  a r e
e i t h e r  ( 1 )  o p e n  l i n e  s y s t e m s  ( n o t
suggested here), or (2) they are .412
systems where the system operator
has taken advantage of special buys in
.412 cab le  ( i .e .  perhaps  cab le  tha t  has
24-26d8 return loss spec) offered from
t ime to  t ime by  the  cab le  supp l ie rs .
This is not jacketed cable, so you can't
bury  i t ;  bu t  you  migh t  "s t r ing  i t  up"
along fence posts i f  that was your
style. We'l l  have a more detai led look at
the  "cab le  equat ion"  fo r  ru ra l  sys tems
i n a f u t u r e i s s u e .

Gonstruction Project Comments
Af te r  th ree  years  o f  read ing  CATJ,  I

f  ina l l y  had to  wr i te  to  express  severa l
t h o u g h t s  I ' v e  h a d  r e g a r d i n g  y o u r
magazine. The catalyst was the 300
MHz counter  a r t i c le  by  Steve R ichey  in
the  Apr i l  ' 77  i ssue.

F i rs t ,  the  counter  a r t i c le .  Another
f i n e  c o n s t r u c t i o n  p i e c e  b y  R i c h e y .
T h e y ' v e  a l l  b e e n  g r e a t .  B u t  l m u s t
cor rec t  S teve  on  one oo in t  tha t  I  fee l
shou ld  be  made c lear  to  the  many
techn ic ians  who are  ge t t ing  much o f
the i r  bas ic  e lec t ron ic  knowledge f  rom
CATJ.  In  the  ar t i c le  S teve  goes  in to  a
l e n g t h y  e x p l a n a t i o n  a b o u t  h o w  t h e
counter  counts  events ,  o r  "cyc les"  o r
"Her tz " .  He uses  the  te rm "Her tz "  in -

te rchangeab ly  w i th  "cyc les" ,  and then
says  tha t  in  o rder  fo r  the  counter  to
count  f requency ,  these "cyc les"  o r
"Her tz "  must  be  re fe renced to  t ime,  so
we may count  how many cyc les  o r
Her tz  occur  each second.  S teve  has
apparent ly  fa i led  to  rea l i ze  tha t  "Her tz "

by  de f  in i t ion  is  re fe renced to  t ime.  One
" H e r t z "  i s  e q u a l  t o  o n e  " c y c l e

oer  second" .  The e lec t ron ics  wor ld
changed to  th is  te rm because a l l  too
o f ten  the  "per  second"  wou ld  be  le f t
ou t  when ta lk ing  about  f requency .  For
example ,  the  v ideo car r ie r  f  requency  o f
Channe l  2  wou ld  be  re fe r red  to  as
"55 .25  Megacyc les"  ra ther  than the
proper  "55 .25  Megacyc les  per  second" .
Even though we a l l  knew the  "per

second"  was unders tood,  pur is ts  fe l t  a
new te rm was needed to  encompass
t h e  " p e r  s e c o n d "  a s  w e l l  a s  t h e
"cyc les" .  Hence the  te rm "Her tz "

wh ich  means "cyc les  per  second" .
Now a  comment  about  your  g rea t  l i t -

t le  ana lyzer .  Th is  comment  a lso  in -
c ludes  a  concern  about  the  genera l
emphas is  CATJ seems to  have on  the
12 channe l  sys tem,  o r  in  any  event ,  on
sys tems o f  less  than 35  channe ls ,  the
cur ren t  "s ta te  o f  the  ar t " .  Maybe i t ' s
because the  CATA ca ters  ma in ly  to  the
c lass ic  type  sys tem,  bu t  ra re ly  i s  i t
a c k n o w l e d g e d  i n  C A T J  t h a t  m a n y
sys tems are  bu i l t  today  w i th  a  300 MHz.
top  end.  (F ina l l y  the  "300MHz Coun-
ter"!) The analyzer may be bui l t  with
the  Jer ro ld  RSX or  Haml in  MCC-2000,
thus  prov id ing  coverage to  300 MHz.
Wi th  no  o ther  charges .  The newest
RSC conver te rs ,  bu i l t  in  la te  '76 ,  wou ld
a lso  prov ide  300 MHz coverage.

Now about  the  A-1  and A-2  ques t ion .
A-1  is  genera l l y  unders tood to  mean
C h a n n e l  A  ( 1 2 0 - 1 2 6  M H z )  m i n u s  6  M H z ,
and A-2  to  be  Channe l  A  minus  12MHz.
The " -1"  and" -2"  mean to  subt rac t  tha t
number  o f  6  MHz channe ls .  Hence,  A-1
i s  1 1 4  -  1 2 0  M H z .  a n d  A - 2  i s  1 0 8 - 1 1 4
MHz.  Now to  fu r ther  compl ica te  the
mat te r  we have "A-2-2"  wh ich  means
"Channe l  A  minus  12MHz minus  2  MHz" .
I guess this discussion wil l  go on a while
longer ,  un less  the  FAA has  i t ' s  way ,  in
wh ich  case any  d iscuss ion  o f  these
channe ls  i s  academic .

F ina l l y ,  I  th ink  CATJ is  much needed
in  the  indus t ry ,  and regre t  tha t  I  am
miss ing  two issues  f  rom the  ear ly
days .  I  wou ld  g rea t ly  apprec ia te  he lp
obta in ing  the  May and Ju ly  1974 issues
to  comple te  my l ib ra ry .  I  do  have dups
of several other issues i f  any readers
wou ld  l i ke  to  t rade,  they  are  more  than
welcome to  contac t  me.
Keep up  the  good work .

George Fenwick
V ice  Pres ident
Katek ,  Inc .
Bound Brook .  N.J .  08805

George-
Y o u ' r e  c o r r e c t . . . " H e r i z  p e r

second" is redundant. We'l l  tel l  Richey
to clean up his 'count" in the future.
Does anyone out there have 'spare

copies' of Volume One, numbers 1 and
2 (May and June of 1974) which they'd
l ike to lrade or sel l  to Mr. Fenwick? His

]6  VOLT
=  Z E N E R
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address in Bound Brook is p.O. Box g3.
Katek, for those who are not aware, is
deep ly  invo lved in  the  bus iness  o f
repa i r ing  CATV conver te rs  (Haml in .
Oak, Jerrold).

A Better Ll{A?
"l read with great interest your excel lent survey of

the IVR0 industry in the February issue ol the Journal.
The issue was well  wri t ten and put together in a most
interesting format.

May I cal l  your attention to what I  think may be an
omission? Scienti f ic Communications has an LNA.
their GASFET Model 395-505 which for $2800 is a
much more cost-el lect ive LNA than the NEC unit your
study mentioned twice. I  am enclosing some data for
your consideration.

This ampli f  ier is now 'on stream' at RCA Americon
and performing beauti ful ly in service with a six foot
antenna. l t  haoopns to be advert ised in the same issue
of the Journal 0n page one. Perhaps you might wish to
give SCI some editorial coverage on this GASFET. l t  is
quite an ampli f ier. Ihey wil l  guarantee 100 degrees
Kelvin across any 200 MHz segment of the 3.7-4.2 GHz
band. "

Bertram D. Aaron. P.E.
President
Bertram D. Aaron & Co., Inc.
Greenvale. New York

Bedram-
Someiimes the most obvious information right under

our nose escapes our notice! ll happens, in this case,
that (U as is our 'rule', we try very hard not to mir 'ad-

vertising' with editorial maierial and in lhis case our
editorial depailmenl worhed totally independent ol
our adyeilising space sales department; and, (2), as
we were putting together the editorial material (some
weeks before the advertising deadline closed) we hnew
that Scientific Communications, Inc. had a new LilA
lhey were rery proud ol, but it was not at thal time
available. The data sheet Mr. Aaron provided shows
the 395-505 LilA has 50 dB minimum gain, 120
degree lelvin noise temp across the whole 3.7-4.2 GHz
region, wilh optimized noise temp under 100 degrees
K over a 200 MHz wide segment. lt should be quile a
shot in the arm for low EIRP areas!

SCTE Act iv i t ies
U p c o m i n g  S C T E  ( S o c i e t y  o f  C a b l e

T e l e v i s i o n  E n g i n e e r s )  m e e t i n g s  a r e
schedu led  as  fo l lows:

(1 )  A lbany ,  New York-Th i rd  Annua l
Techn ica l  Seminar ,  hos ted  by  the
New York  S ta te  Commiss ion  on
Cab le  Te lev is ion  and New York
Sta te  CATV Assoc ia t ion .  June 16-
1 7 .  F o r  i n f  o r m a t i o n  c o n t a c t  B o b
Levy at (518) 47 4.4992.

(2) Palm Beach, Florida-Florida State
C A T V  A s s o c i a t i o n  h o l d i n g  m e e t .
ing June 26-28 al Breakers in Palm
Beach.  SCTE member  and CATA
D i r e c t o r  R a l p h  H a i m o w i t z  l o o k -
i n g  f  o r  g a t h e r i n g  o f  f e l l o w  t e c h ,
n i c a l  t y p e s .  C o n t a c t  R a l p h i e - P o o
at (305) 589-3846.

(3 )  A t lan ta ,  Georg ia - (17 th)  Annua l
S o u t h e r n  C a b l e  T e l e v i s i o n  A s .
soc ia t ion  Conven l ion .  August  21-
24  a t  wh ich  Guy Lee o f  Georg ia
Cablevision wil l  oversee'extensive
t e c h n i c a l  s e s s i o n s .  C o n t a c t  G u y
at (405) 892-2288.

PSST-WANNA BUY A PAY TV CORD?

R e c e n t l y  w h i l e  v i s i t i n g
t o n ,  D . C .  a n d  s t a y i n g  a t
n u m e r o u s  H o l i d a y  I n n s

i n  W a s h i n g -
one o f  the
there ,  we

happened in to  the  mote l  bar  fo r  a  shor t
one.  A  t rave l ing  type  engaged us  in
conversa t ion .

"You travel much?" he asked. We
answered w i th  an  a f  f  i rmat ive .

"S tay  in  many Ho l iday  lnns?"  We
aga in  answered to  the  pos i t i ve .

"Have you tr ied their Marquee Pay
TV?"  We sa id  tha t  no ,  we had no t .
"K ind  o f  s teep fo r  someone not  on  an
expense account . "  we o f fe red .

"Let me show you something" said
he,  reach ing  in to  h is  spor t  coa t  pocket .

Out  came around four  fee t  o f  RG 59
wi th  an  F-61  connector  on  bo th  ends .
In  h is  o ther  pocket  he  d iscovered a
popu lar  b rand lock ing  te rmina tor  re -
mova l  too l .

"See th is?"  We d id  see i t ,  bu t
pre tended no t  to  recogn ize  the  pack-
age f  o r  what  i t  was .

"With this you can watch pay TV at
any hotel or motel that uses these key
lock systems and al l  i t  costs you is a
one t ime charge.  Come up to  my room
and l ' l l  show you. "  He was smal le r than
we are ,  so  we went  a long.

Ins ide  the  room he used the  lock ing
terminator  remova l  too l  to  d isarm the
connector  on  the  wa l l  p la te  o f  the
MATV sys tem.  The normal  d rop  l ine
ran  f rom the  wa l l  p la te  to  the  key
locked hous ing  tha t  Cora l  had pro-
d u c e d  ( i n s i d e  w a s  a  c h a n n e l  2  v i s u a l
car r ie r  t rap)  and then th rough a  second
j u m p e r  o f  5 9  t o  t h e  7 5  o h m  f  i t t i n g  o n
the  back  o f  the  TV se t .  Wi th  the
connectord is -ab led  a t  the  wa l l  o la te  he
und id  the  connector  on  the  back  o f  the
rece iver  (wh ich  someone had f  o rgo t ten
or  never  in tended to  pu t  a  lock ing
terminator  on)  and subs t i tu ted  the  4
foo t  jumper .  Swi tch ing  to  channe l  2
there  was the  Marquee Enter ta inment
Network  in  per fec t  l i v ing  co lo r .  Obv i -
ous ly ,  Wash ing ton 's  MDS fed  sys tem
was a l i ve  and we l l  tha t  n igh t .

"Tel l  you what l ' l l  do" offered the
gent .  "For  $10.00  bucks  you can have
this special jumper cable and the
connector - loo l . "  We hes i ta ted ,  s t i l l
somewhat  dumbfounded by  the  scene.
He mis took  our  hes i tancy  fo r  uncer -
ta in ty  about  the  pr ice .  "Oh he l l ,  g ive
me $7.00 and the package is yours.
Th is  i s  a  he l l  o f  a  dea l ,  fo r  lhe  pr ice  o t
two movies you can have free movies
wherever you go!". That was a bit  of
overse l l ing  bu t  we go t  the  message.

W e  d i d n ' t  b u y ,  b u t  w e  d i d  o f f e r  t o
buy  the  fe l low a  dr ink .  l t  tu rns  ou t  he  is
a  sa lesman fo r  a  popu lar  l ine  o f  d rug

's to re  i tems,  and he  makes i t  in to
Wash ing ton  about  four  days  a  month .
D u r i n g  a  r e c e n t  s t o p  i n  P h i l a d e l p h i a  h e
met  another  t rave l ing  type  who so ld
someth ing  o ther  than e lec t ron ics ,  and
out  o f  the  back  o f  the  second fe l low 's
car  came a  box  o f  50  se ts  o f  "Pay  TV
Cords"  and the  compan ion  too ls .  He
had bought  the  se t  o f  50  as  a  " t rave l ing

d is t r ibu tor "  fo r  $4 .00  each.  200 smal l
ones ,  cash,  on  the  spot .  In  about  a
month  he  had so ld  a l l  bu t  f i ve  and he
was ready  to  buy  some more .

"Who normal ly  buys  these th ings?"
we asked.

"People who travel alot.  l f  you are on
the road just a night a week, i t  pays tor
i lsel l  in just a few weeks".

"But  no t  a l l  mote ls  and ho te ls  use
th is  type  o f  pay  TV.  Some have those
'conver te r  box  th ings ' , "  sa id  we,  t ry ing
to  sound no t  very  knowledgeab le .
"How do you ge t  a round those?"

"That's a dif  ferent problem. I 've got a
unit in the car i f  you are interested, but
i t cos ls .  .  . say$60. " .

We sa id  we weren ' t  in te res ted ,  bu t
h e  w a s n ' t  g i v i n g  u p  o n  t h e  $ 7  s a l e  y e t .
"Look, I 've even got a l ist of al l  of the
motels and hotels on the east coast
tha i  use  th is  sys tem o f  pay  TV, "  sa id
he.  "Wi lh  th is  l i s t ,  you  can a lways  f  ind
a motel or hotel that has a system that
th is  cord  works  on .  I  normal ly  ge t  a
coup le  o f  bucks  fo r  the  l i s t ,  bu t  l ' l l
th row i t  in  fo r  l ree .  .  . sor t  o f  a  bonus . "

W e t h a n k e d  t h e  m a n ,  s a i d  w e ' d  t h i n k
about  i t ,  and  headed fo r  our  room.
l m a g i n e  t h a t ,  r i p p i n g  o f f  t h e  p a y  c a b l e
a n d  M D S  p e o p l e  r i g h t  t h e r e  i n  t h e
n a t i o n ' s  c a p i t a l ,  o n l y  b l o c k s  f  r o m  t h e
Whi te  House.  We wondered how tha t
wou ld  se t  w i th  Pres ident  Car te r .
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GATV EQUtPMEl{T REPAT RS
*  L INE & DISTR.  AMPLIFIERS
* FIELD STRENGTH MTTERS
* HEADEND & CCTV GEAR

* FAST TURNAROUND
* QUALTTY W0RKMANSHTP

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

ALSO AUAII.ABTE
* MoDtFtcAlt0il KlTs

* EMERGEl{CY SERVICE
+ cAsH Dtscoul{Ts
* FIELD SERUICE

* FCC COMPTIATICE TESTS
There is much more, just cal l  us col lect for
complete information.

VideoTectr
ice Inc.

CAIV-  MAIV-  CCIV

4505.0 W. ROSECRANS AVENUE
HAWTHORNE, CALIFORN IA 90250

2 1 3-6 75-3266
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M icrowave Filter Additions
Microwave F i l te r  Company (6743

Kinne St ree t ,  Eas t  Syracuse,  N.Y.
13057) has announced several new
produc ts  o f  in te res t  to  the  cab le  wor ld :

(1) Model 327813445 is a newly de-
ve loped ad iacent  channe l  f i l te r
fo r  the  UHF te lev is ion  band.
Spec i f i ca t ions  are  a t tenuat ion
on the adlacent carr iers ( lower
sound,  upper  p ic tu re)  o f  25  dB
with a passband loss of 4.0 dB
max imum.  Pr ic ing  is  $555 and
de l ivery  i s  4  weeks .

(2) Model 3271A (VAC) is a "Chan-

ne l  Notcher "  fo r  inser t ion  in  a
t runk  or  feeder  l ine  so  tha t  a
s ing le  channe l  o f  in fo rmat ion  (a l l
o f  the  4 .5  MHz passband)  can be
attenuated or notched by 50 dB
min imum.  The un i t  i s  ava i lab le
on any  s tandard  VHF channe l
with pricing of $555 for high band
VHF and $300 fo r  low band VHF.
The un i t  i s  tempera ture  com-
pensated  fo r  s tab i l i t y  under  en-
v i ronmenta l  changes.
Model 3355CBL is a CB trans-
ceiver f  i l ter (trap) which attaches
to  the  RF outpu t  connector  on

the CB transceiver. Attenuation
of CB harmonic energy has been
measured as 65 dB or higher on
TV channels 2, '  5-6, I  and 13.
Pr ice  is  $1  1 .95  wh ich  inc ludes  a
p ig ta i l  coax ia l  lead  to  jumper  be-
tween the CB transceiver and the
CB base or mobile antenna coax-
ia l  lead .

RMS Product Addit ions
RMS Electronics, Inc. (50 Antin place

Bronx, New York 10462) has announ-
ced a  number  o f  new produc ts  fo r  the
CATV indus t ry :

cata
ASSOCIATE MEMBERROSTER

In recognition of the untiring support given to the nation's CATV operators, and their never-
ending quest for advancement of the CATV art ,  the COMMUNITY ANTENNA TELEVISION
ASSOCIATION recognizes with gratitude the efforts of the following equipment and service sup-
pliers to the cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in
CATA, INC.

Andrew Corp., 10500 W. l53rd St.,  orland Park, lL. 60462 (M2, M3, M9 Satel l i te Terminals) 312-349-3300
Anirter-Pruzan, Inc., 1963 First Ave. S., Seatt le, WA. 98134 (Dl) 206-624-0505
Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (ME) 408-249-0700
Belden Corp., Eleclronic Division, Box 1327, Richmond, lN. 47374 ( l l3) 317-966-6661
BESTON ELECTR0NICS, lNC. 903 South Kansas Ave., 0lathe, KS. 66061 (ll9) Character Generators9l3-764-1900
BLONDER-T0NGUE LAB0RAT0RIES,  0ne Jake Brown Rd. ,  O ld  Br idge,  N.J .  08857 (Ml ,  M2,  M4,  M5,  M6,  M7)  201-679-4000
BROADBAND ENGINEERING, lNC., 535 E. Indiantown Td., Jupiter, FL. 33458 (09, rcpl.cement pads) 305.747-5000
FRANK L. CRoSS & ASSoCIATES, lNC., 5134 Melboune Dr., Cypress, CA 90630, (tgl 714-827.0868
CALIF0RNIA MICR0WAVE, lNC., 455 West Maude Ave., Sunnyvale, CA. 94086 (M9 Satel l i te Terminals) 408-732"4000
CATEL, 1400-D Stierl in Road, Mt. View, CA. 94043 (M4, Mg) 415-965-9003
CCS HATFIELD/CATV 0lV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201-272-3850
C-CoR ELECTRoNICS, Inc., 60 Decibel Rd., State College, PA. 16801 (Ml, M4, M5, Sl,  52, Sg) 814-238-2461
C0MMUNICATI0N EQUITY ASSOCIATES,  8200 Normanda le  B lvd . ,  Su i te  323,  E loomington ,  MN.  55435 (53)  612-831-4522
C0MM/SC0PE C0MPANY, P.0. Box 2406, Hickory, N.C. 28601 (M3) 704-328-5271
ComSonics, Inc., P.0. 8ox I 106, Harrisonburg, VA. 22801 (M8, M9, SE, Sg) 703-434-5965
DAVCO, l t lC., P.0. Box 861, Batesvi l le, AR. 72501 (Dl, Sl,  52, SE) 501-793-3816
EAGLE C0M-TR0NlCS, lNC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TU Delivery syslems & products) 315-682-2650
FARIN0N ELECTRIC, l69l Bayport,  San Carlos, CA. 94070 (M9, Sg) 415-592-4120
FEDERAL BR0ADCASTINc C0. 600 Fire Rd. Box 679 Pleasantville, N.J.0823,2 (D9, S9l
FERGUS0N COMMUNICATIONS C0RP., P.0. Drawer 871, Henderson, TX. 75652 (St, S2, 37, St, S9l 214-854-2405
GILBERT ENGINEERING C0., P.0. Box 14149, Phoenix, AZ. 85063 (Mt],  602-272-6871
H0ME BoXOFFICE, lNC., 7839 Churchi l l  Way-Suite 133, Box 63, Dailas, IXTSZSL (S4) 214-387-g557
ITT SPACE C0MMUNICATI0NS,  lNC. ,  69  Spr ing  St . ,  Ramsey,  N.J .  07446 (M9)  201-825-1600
JERRYCONN ASS0CIATES, lNC., P.0. Box 444, Chambersburg, PA 17201 (D3, Df,05,06, D7, m) 717-263-8258
lluglD_Flg9!t_"! ic!-9ory.,2,00 Witner Road, Horsham, PA. 19044 (Ml, M2, M4, MS, M6, M7, D3, DE, Sl, 52, 53, Sg) 215_674-4800
t_ARSoN ELECTR0NICS, 3l I  S. Locust St.,  Denton, TX. 76201 (M9 Standby power) 817-387-0002
LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607-739-3844
Magnavox CATV Division, 133 West Seneca St.,  Manlius, N.Y. 13104 (Ml) 315-682-9105



* * * * * * * * * * * * * * * * *
(1) Model CA.2600F is a combina-

t ion  h igh-pass  f i l te r  (passes  50
MHz and above to  300 MHz w i th
an inser t ion  loss  o f  0 .7  dB in -
c lud ing  match ing  loss)  p lus  a
300 ohm to  75  ohm match ing
transformer. The unit is designed
to  ins ta l l  on  the  back  o f  a  te le -
vision receiver to not only make
the  impedance t rans format ion  to
300 ohms at the receiver, but to
a lso  e l im ina te  (by  40  dB min i -
mum)  the  5-50  MHz range o f  the
spec t rum.  The un i t  a lso  has  ap-
p l i ca t ions  in  sys tems car ry ing
sub-band s igna ls  in  the  be low 50
MHz spec t rum as  a  means o f
keep ing  these sub-band s igna ls
out  o f  the  TV rece iver .

(2) Model CA-2700F is a 75 ohm to
75 ohm h igh  pass  f i l te r  (non-
p o w e r  p a s s i n g )  w i t h  s i m i l a r
specif icat ions to the f i l ter port ion
of the CA-2600F. l t  has an in-
ser t ion  loss  o f  0 .5  dB w i th  a  re -

part iculari ly appl icable to coastal
areas and other regions where
in -a i r  oo l lu tan ts  cause l i fe -serv -
iceabil i ty problems with standard
hous ings .  The F-61A te rmina ls
are si lver plated. for the same
reaso n.

(5) Model CA.1160 and model CA-
1 1 6 1  a r e  t w o  n e w  g r o u n d i n g
b locks  fo r  s ing le  coax ia l  cab les
(60)  and dua l  cab les  (61) .  Both
un i ts  a re  1 /4  inch  w ide ,  ex t ruded
a l u m i n u m ,  w i t h  a  c h r o m a t e
t rea led  f in ish  fo r  cor ros ion  re -
sistance. The F-81A feed-through
connectors are brass with a bri te-
acid t in plat ing process. A ground
wi re  screw p lus  two mount ing
screws are  inc luded.

CATEL Has lF Modulator
Cate l  (1400-D St ie r l in  Road,  Moun-

tain View. Ca. 94043) has a new inter-
med ia te  f  requency  modu la to r  wh ich
the  company repor ts  "se l l s  fo r  under
$900". The Model TM.2400 covers al l
s tandard  VHF te lev is ion  channe ls  as
well  as special channels of 6 MHz band-
width located between 6 and 270
MHz.

A  s e c o n d  v e r s i o n ,  d e s i g n e d  f o r
mic rowave app l ica t ions  (TM-24008)
has  a  compos i te  v ideo p lus  4 .5  MHz in -
pu t .  A  th i rd  mode l ,  fo r  European PAL
app l ica t ions ,  i s  a lso  ava i lab le .

iec t ion  o f  25  dB fo r  the  f requen-
cy range 5-50 MHz. l t  has F-61A
(female) type connectors on both
ends and inser ts  in to  the  CATV
l ine  ( i .e .  in to  a  d rop ,  an tenna
downlead. etc.) as a means of
cont ro l l ing  27  MHz and o ther
annoy ing  s igna ls  tha t  happen to
wander  in to  a  sys tem.

(3) Model CA.3500/3501 FBP is a Uni-
versal Spl ice Box that can be
ut i l i zed  fo r  e i ther  aer ia l  o r  under -
ground ins ta l la t ions .  Typ ica l  ap-
p l i ca t ions  inc lude mat ing  d i f fe r -
en t  s ized  cab les  a t  a  junc t ion
po in t  where  ou tdoor  sp l i c ing  and
jury - r igged jumper  cab les  are  un-
w ise  or  imprac t ica l ;  as  a  "dum-

mytap" for prededicating new
system construction; al lowing for
coax ia l  cab le  d r ip - loop ins ta l la -
t ions ;  as  a  " tes t  po in t  box"  fo r
prov id ing  access  to  cab le  vo l t -
ages .  The un i t  can  a lso  be  con-
ver ted  in to  a  mul t i - tap  by  remov-
ing the die-cast bottom plate and
the  compan ion  RF feed- th rough
printed circuit board and inserting
in to  the  hous ing  the  UNITAP
bottom plate series unit(s).

(4) Model CA-3006 is a non-corrod-
ing  s ta in less  s tee l  indoor  and
outdoor  s ix -way hybr id  sp l i t te r
(non power-passing). The stain-
less  approach to  the  hous ing  is

Distributors:
Dl-Ful l  CATV equipment l ine
D2-CATV antennas
D3-CATV cable
D4-CATV ampli f iers'05-CATV oassives
D6-CATV hardware
D7-CATV conneclors
D8-CATV test equipment

MICR0WAVE ASS0CIATES, lNC. 10920 Ambassador Drive-Suite 119 Kansas City, M0.64153 (lil$ Microwave Radio Systems.8l6-891.8895
Microwave Fi l ter Co., 6743 Kinne St.,  Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass f i l ters) 315-437-4529
lilfD STITE Communication, Inc. P.0. Box 203, Beech Grove, lN. 46107 (tt) 317-787-9426
MSI TELEVISI0N, 4788 South State St.,  Salt Lake City, UT 84107 (M9 Digital Uideo Equip.) 801-262-8475
oAK INDUSTRIES lNC./CATV DlV., Crystal Lake, lL. 60014 (Ml, M9 Converters, 53) 815-459-5000
PR0DELIN, lNC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, l l7,S2l 408-244-4720
Q-BlT Corporation, P.0. 8ox 2208, Melbourne, FL. 32901 (M4) 305-727-1838
RA0l0 MECHAf{ICAL STRUCTURES, lNC., P.0. Box 1277 , Kilgore, TX 75662 (t2, t9, 52) 214-984-0555
RICHEY DEVELoPMENT C0RP. ,  1436 S.W.  44 ih ,  0k lahoma Ci ty ,  0K.  73119 (Ml ,  M4,  ME,  SE)  405-681-5343
RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212-892-1000
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (Mg) 201-866-0912
Scienti f ic Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (Ml, M2, M4, ME, Sl, 32, 53, 58)404-449-2000
SITC0 Antennas,  P .0 .  Box  20456,  Por t land,  0R.97220 (02 ,  D3,04 ,05 ,06 ,07 ,09 ,  t r l2 ,  M4,  M5,  M6,  M9)  503-253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602-268-8744
TEXSCAII Corp., 2446 N. Shadeland Ave., Indianapolis, lN. 46219 (ME, bandprss l i l ters) 317-357-8781
Theta-Com, P.0. Box 9728, Phoenix, A2.85068 (Ml, M4, l ts, M7, M8, Sl,32, 53, 58, AML MICROWAUE) 602-944-4411
TIMES WIRE & CIBLE C0.,358 Hall  Avenue, Wall inglord, CT. 06492 ( i l3) 203-265-2361
Titsch Publishing, Inc., P.0. Box 4305, Denver, C0. 80204 (56) 303-573-1433
Tocom, lnc., P.0. Box 47066, Dallas, TX.75247 (Ml, M4, M5, Converters) 214-438-7691
T0MC0 C0MMUNICATIONS, lNC., 1077 Independence Ave., Mtn. View, CA 94043 (lll, t5, t9) 415-969-3042
TonerGable Equipment, Inc.,4l8 Caredean Drive, Horsham, PA. 19044 (D2,03,04, D5, D6, D7) 215-675-2053
Triple Crown Electronics Inc., 42 Racine Rd., Rexdale, 0ntario, Canada M9W2Z3 (tf,ttl 416 743-1481
UNITED PRESS INTERNATI0NAL, 220 East 42nd St., New York, N.y. 10017, (S9) (Automated Nerys svc.) 212-682-0400
UNIIED STATES T0WER & FAB. C0. P.0. Drawer "S", Afton, 0K 74331 (M2,tlgl 918-257-4257
Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (119, automatedladderequipmcnl)7|Z-Z6Z-51LO
Vl0E0 DATA SYSTEMS, 40 0ser Avenue, Hauppauge, N.Y. I 1787 (t9) 516-2314400
VITEK ELECTR0NICS, lNC., 200 Wood Ave., Middlesex, N.J. 201-469-9400
WAVEIEI( Indiana,66 N. First Ave., Beech Grove, lN. 46107 (Mt) 317-783-3221
WEATHERSCAN, Loop 132 -Throckmorlon Hwy., 0lney, TX. 76374 (D9, Sony Equip. Dist. ,  Mg Weather Ghannel Displays) 817-564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915-655-6262/653-3363

l{OTE: Associales listed in bold lace are Charter Members

Seryice Firms:
Sl-CATV Contracting
S2-CATV construction
S3-CATV f inancing
S4-CATV software
S5-CATV bi l l ing services
S6-CATV publishing
S7-CATV drop instal lat ion
S8-CATV engineering

Manulaclurers:
Ml-Ful l  CATV equipment l ine
M2-CATV antennas
M3-CATV cable
M4-CATV ampli f iers
M5-CATV passives
M6-CATV hardware
M7-CATV connectors
M8-CATV test equipment
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C a t e l  p o i n t s  o u t  t h a t  o n e  o f  t h e  i n -
n o v a t i o n s  o f  t h e  m o d u l a t o r  i s  t h e
a b i l i t y  t o  c h a n g e  o u t  a  P C  b o a r d  i n  t h e
f i e l d  a n d  t h e r e b y  c h a n g e  t h e  o p e r a t i n g
( o u t p u t )  l r e q u e n c y  o f  t h e  u n i t .  T h e
m o d u l a t i o n  i s  a p p l i e d  a t  t h e  l F  r a n g e .
t h e r e b y  a l l o w i n g  o u t p u t  f r e q u e n c y
c h a n g e  w i t h o u t  i m p a c t  u p o n  t h e
v e s t i g a l  s i d e b a n d  f i l t e r s .  M a x i m u m
output  ava i lab le  i s  +54 dBmV in  the
s tandard  mode l ;  a  +  60  dBmV outpu t  i s
a lso  ava i lab le .

Be lden Has New Cab les
Be lden Corpora t ion  (200 S.  Batav ia

A v e n u e .  G e n e v a .  l l l i n o i s  6 0 1 3 4 )  h a s
s e v e r a l  n e w  c a b l e  p r o d u c t s  w h i c h
s h o u l d  b e  o f  i n t e r e s t  t o  t h e  C A T V
c o m m u n i t y :

( 1 )  T w o  n e w  c a b l e s  d e s i g n e d  f o r
remote  cont ro l  channe l  se lec t ion
dev ices  ( i .e .  conver te rs )  a re  ava i l -
ab le .  Mode l  9198 is  a  two-conduc-
t o r  p o l y  j a c k e t e d  c a b l e  w i t h  a
c o n d u c t i v e  p o l y  s h i e l d  f  o r  1 0 0 %
coverage.  Mode l  9199 is  a  th ree
c o n d u c t o r  c a b l e .  B o t h  c a b l e s
have been ex tens ive ly  tes ted  fo r
h i g h  f  l e x  l i f e  a n d  l i m p n e s s :  a n d
are  ava i lab le  in  a  s tandard  1 .000
foo t  "Unree l '  "  d ispenser  car ton .

(2 )  Two new f looded CATV drop
cab les ,  f  o r  d i rec t  bur ia l ,  have a lso
been announced.  Mode l  9856 is
an  RG-6/U type cab le  wh i le  9859
is  an  RG-59/U type cab le .  F lood-
i n g  i s  d o n e  w i t h  a  l o w  m o l e c u l a r
we igh t  po ly  g rease.

' 1,:l'lril.i\l'i

#

Wavelek  Expands Tes t  Gear  L ine
W a v e t e k  I n d i a n a  ( 6 6  N o r t h  F i r s t

Avenue.  Beech Grove,  In .  46107)  has
t w o  n e w  t e s t  e q u i p m e n t  a d d i t i o n s
w h i c h  s h o u l d  m a k e  s y s t e m  m a i n -
t e n a n c e  a n d  o p e r a t i o n  e a s i e r :

(1 )  Mode l  3001 is  a  new program-
m a h l e  q i n n a l  n p n p r a t o r  t h a t  c o v -
ers  the  l requency  range 1-520
M H z  i n  s y n t h e s i z e d  s t e p s .  T h e  i n -
s t r u m e n t  h a s  C W ,  A M  o r  F M
m o d u l a t i o n  i n t e r n a l l y  s e l e c t a b l e
a t  400 or  1000 Hz.  Frequency

i ^  n n r  o  ^ ^ ;  + h ^  ^ + ^d u u u r d u y  r >  . u v  I  o  d r r u  r r r c  J r d -

b i l i t y  i s  0 . 2  p a r t s  p e r  m i l l i o n  p e r
h o u r .  T h e  o u t p u t  p o w e r  i s  a d j u s t -
ab le  over  a  w ide  range and is
mon i to red  by  a  f  ron t  pane l  meter .
Pr ic ing  is  $2 ,600 and de l i very  i s
30  days .

(2 )  Mode l  1067/75  "CATV Test  Set "
a l lows the  user  to  make 'measure-

m e n t  b y  c o m p a r i s o n '  t e s t s  w i t h
electronic compensation between
k n o w n  a n d  u n k n o w n  p o r l s .  T h e
1067 sweeper  i s  a  1 -400 M Hz
mach ine  w i th  a  f  la lness  accuracy
of  0 .25  dB or  be t te r .  Outpu t  leve l
i s  var iab le  f  rom-33 to  +  57  dBmV.
The sweep ra te  i s  var iab le  l rom 1
to  60  cyc les  per  second and the
q r r r p e n  q p e l i n n  n r o v i d g s  t h g  r e f .

e r e n c e  t i m i n g  s i g n a l  f o r  t h e  c o m -
para tor  in  the  compan ion  1075
un i t .  "F"  connectors ,  RF dec tec t -
o r ,  and AC-DC b locks  are  s tand-
ard .  Opt iona l  ex t ras  inc lude p lug-
i n  s i n g l e  o r  m u l t i p l e  f  r e q u e n c y  o r
harmon ic  (comb)  markers ,  c rys ta l
c o n t r o l l e d ' b i r d y '  m a r k e r s .  t i l t
c o n t r o l  o f  t h e  R F  o u t p u t  t o  c o m -
pensate  fo r  cab le  losses .  The
1075 Comparator-Attenuator oper-
a t e s  a s  a  c o m p a n i o n  p i e c e .  t a k -
i n g  i t s  o p e r a t i n g  p o w e r  f  r o m  t h e
.1067 sweeper  (o r  a  s imi la r  un i t ) .
I t  " t i m e - s h a r e s "  a  0 - 2 0  d B  P I N
d i o d e  a t t e n u a t o r  i n  t h e  1 0 6 7  a n d
t h i s  a l l o w s :
a )  1  d B  c a l i b r a t e d  c o n t i n u o u s

c o n t r o l  o f  R F  o u t p u t  i n  a  2 0
d B  r a n g e ,

b )  T i l t  o f  t h e  R F  o u t p u t  f r o m
p l u s  o r  m i n u s  2 0  d B ,

c )  I n d i v i d u a l  t i l t  o n  b o t h  g a i n
and loss  channe ls  to  compen-
sa te  fo r  cab le ,  connectors  and
wha l  have you;

d)  Leve l  con t ro l  on  the  loss  chan-
n e l  o n l y  t o  m a t c h  t h e  s i g n a l
l e v e l  o n  t h e  g a i n  c h a n n e l ;

e )  E l e c t r o n i c  P I N  d i o d e  c o n t r o l ,
i n  0 . 1  d B  s l e p s ,  o n  t h e  g a i n
channe l ,  fo r  h igh  accuracy
measurements .

P r i c i n g  o n  t h e  1 0 6 7  i s  $ 7 4 5  a n d  t h e
1075 is  $495;  a  comple te  CATV tes t  se t
u p  l e s s  o n l y  t h e  d i s p l a y  s c o p e  ( w h i c h
W a v e t e k  c a n  a l s o  s u p p l y ! ) .

S /A Has New Demodu la to r
S c i e n t i f  i c - A t l a n l a  h a s  a  n e w  m o d e l

6250 te lev is ion  demodu la lo r  w i th  some
very unusual detection systems and en-
v e l o p e  p r o c e s s i n g  c i r c u i t s .  T h e  u n i t
h a s  u s e r - s e l e c t i o n  o f  e i t h e r  s y n -
c h r o n o u s  o r  e n v e l o p e  d e t e c t i o n .  B o l h
de lec t ion  sys tems prov ide  the  opera tor
w i t h  a  c h o r c e  o f  s e l e c t i n g  h o w  t h e  4 . 5
M H z  a u r a l  s u b - c a r r i e r  i s  g e n e r a t e d .
E i l h e r  i n t e r c a r r i e r  o r  d i r e c t  m o d e  i s
a v a i l a b l e  w i t h  a  f  r o n t  p a n e l  s w i t c h .  T h e
d i rec t  mode mixes  the  phase- locked
s y n c h r o n o u s  o s c i l l a t o r  w i t h  t h e  s o u n d
l F  w h i c h  r e s u l t s  i n  a  h i g h e r  a u d i o
s i g n a l - t o - n o i s e  r a t i o .

The 6250 has  had a  ' zero-choooer '

ne twork  tha t  a l lows the  opera tor  to
m e a s u r e  a n d  m o n i t o r  t h e  d e p l h  o f
m o d u l a l i o n  o f  t h e  r e c e i v e d  v r d e o
c a r r i e r .  A  n e t w o r k  o f  a l l - p a s s  d e l a y
equa l izers  p rocesses  the  v ideo s igna l
s o  t h a t  l h e  r e c e i v e d  d e m o d u l a t e d
s i g n a l  i s  t h e  " c o m p l i m e n l "  o f  t h e
o r i g i n a l  t r a n s m i t t e r  d e l a y  n e t w o r k s .
Tne un i t  has  an  " input  sens i t i v i t y  o f
-  20  dBmV or  100 mic rovo l ts .

F u l l  i n f o r m a t i o n  i s  a v a i l a b l e  f r o m
Sc ien t i f  i c -A t lan ta  a t  3845 P leasantda le
Road,  A t lan ta .  Georg ia  30340.

Texscan Expands Ro lar ies
T e x s c a n  C o r p o r a t i o n  ( 2 4 4 6  N .

S h a d e l a n d  A v e . ,  I n d i a n a p o l i s ,  I n .
46219)  has  announced a  new se t  o f
mic rowave useab le  ro ta rv  a t tenuators
tha t  a re  good to  12 .4  GHz.  Mode l  RA-80
i s  a  1  d B  s t e p  u n r t  t h a t  g o e s  f r o m  0  t o
1 0  d B  w h i l e  m o d e l  R A . 8 1  i s  a  1 0  d B
step  un i t  tha t  covers  0  to  60  dB.

AML In  Canada
H u g h e s  A i r c r a f t  C o m p a n y  h a s  a n -

n o u n c e d  t h e  a o p o i n t m e n t  o f  M i c r o . S a t
Communica t ions  L imi led  o f  P icker ing ,
O n t a r i o .  C a n a d a  a s  d i s t r i b u t o r  f o r  t h e
H u g h e s  A M L  v i d e o  r e l a y  s y s t e m s
throughout  Canada.

M i c r o - S a t  i s  a  f u l l - s e r v i c e  d i s t r i b u l o r
w i th  CATV ve teran  Mark  Eeggs a t  the
h e l m .  M i c r o - S a t  w i l l  p r o v i d e  i n  a n d  o u t
o f  war ran ty  lechn ica l  backup fo r  the
H u g h e s  A M L  l i n e  t h r o u g h o u t  C a n a d a ,
a s  w e l l a s  d i s t r i b u t i n g  t h e  A M L  g e a r .

An AML sys tem was recent ly  pur .
chased by  Cape Bre ton  Cab lev is ion .
L imi ted  o f  Sydney.  Nova Scot ia .  The
C a p e  B r e t o n  s y s t e m  i s  t h e  f  i r s t  t o  i n -
s t a l l  t h e  A M L  p a c k a g e  i n  t h e  A t l a n t i c
provrnces  o f  Canada and i t  w i l l  p rov ide
C a b l e v i s i o n ' s  c h a n n e l s  t h r o u q h o u t  t h e
S y d n e y  a n d  S y d n e y  M i n e s  r e g i o n s
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No other tap provides this protection:

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

o*With a standard irridite finish

lmmediate Delivery 4all 61 4 17 56-9222

4 ATV
ARVIN SYSTEMS, INC.

An Arvin industries Subsidiary
P.O. Box 2oo, LancP?fOhio 43130

. 
LJ=--I



Tlme ls money. And tnstallatlon tfune adde up
fast. At Belden, we're comlng through wlth
ways to save you time and money on every fob.

DUOBOND'
The drop cable that makes fast, profrtable con-
nectlons, tlme after time. Its alumlnum foil
shield ls bonded diructly to the core*doesn't
push back when "F' connectors are lnstalled.
Cuts way down on signal leakage, call-backs
and troubleshooting pmblems.

UNREEI:
Dramatically slashes lnstallation tfune-up to
50%! It feeds wire freely, right from the carton
with no kinks, backlash or reels.

\,Ve've got a lot more going for you, fnom fast
delivery to complete technical informatlon.

SEED@ (Shielding Effectiveness Evaluatlon
Device), for instance. Ttris revolutlonary test-
ing system makes cable selection easler and
far more accurate than previously possible.

Our new comprehensive gulde to CATV
coax cable makes selection easy, too. ltras an-
swens to a wide range of needs. Send for your
copy today!

Make sure you contact Belden for all your
CATV dmp cable needs. We'll come thmugh
with answers that insure optlmum per{om-
ance. Where lt counts. Belden Corlroratlon,
Electronic Division, P.O. Box 1327, Richmond,
IN 47374; 317-96&6661 a-s-7

BELDEN\9
Comingthrough.,,
with new ideas for moving electrical energy

01 977 Be lden Coroora t ion .
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