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usfirsL
sqvemoneyr

The way costs are r is ing,  you can' t  af ford to pass up a s ingle opportuni ty to save
money .  Tha t ' s  why  you  shou ld  buy  f r om An i x te r -P ruzan .

We  ca r r y  t he  supp l i es  and  equ ipmen t  you  need  and  wan t  mos t .  And  ou r  mass i ve
purchasing power lets us sel i  them to you at  reasonable prrces.

N,4oney isn ' t  a i l  you' l l  save at  Anixter-Pruzan. Six convenient ly- localed warehouses
save you t ime. Our large inventor ies and fast  serv ice el lmlnates downt ime.

Bes t  o f  a l l ,  you  ge t  a l l  t hese  sav ings  p l us  t op -qua l  t y  me rchand i se  by  mak ing  one
s rmp le  phone  ca l l .  So  ca l l  us  f i r s t .  We ' l 1  p rove  i t  t o  you .

Nat ion 's  la rges t  CATV d is t r ibu tor
Anchorage (907) 274-8525 Los Angeles (71 4) 556-6270
Atlanla (414) 449-6533 New York (516) 822-8585
Dallas (2141 241-8..rfJ7 St. Louis (314) 423-9555

Seattle (206) 624-6505
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I

O U R  C O V E R
The Field Strengrth Meter - what i t  is, how it
works, and the l imits of the ,,machine,,.  part
One of this four-part series begins on page 1g
of this issue of CATJ.
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EXERCISE IN RESPONSIBLE LEADER,SHIP

CATV operators from 18 states gathered in
Lexington, Kentucky, October 3rd to attend a
hastily assembled Copyright Summit. The
purpose of the meeting was to explore the true
dangers of Senate Bill 1361, and to devise a
responsible method of attacking the problem.

The problem is not simply the payment of
copyright. It is much more complex than that.
Washington attorney Sol Schildhause and CaI-
ifornia attorney Harold Farrow talked only
briefly of the sliding scale ( % to 2-r/2 per:cent
of gross); the 912,000,000 that would take out
of the industry in a year such as 1924 is"chicken feed" compared to other much
greater dangers. Schildhause emphasized
that  the bi l l  was f i l led wi th , ,hookeis" ;  f ine
print language appearing not in Section 111,
but elsewhere in the body of the bill. He talked
for more than one hour non-stop listing ,,hook-

er" after "hooker" and explaining how they
individually meant the death knell for CATV.

One example should suffice:
(1)  Sect ionS0l(C) names the TV stat ion as

the "beneficia,l ovrner of all copy-
righted materials transmitted" for the
purpose of bringing suit against the
CATV system, in a Federal Court;

(2)  Sect ion 111 (C) makes you responsible
for the complete non-duplication pro-
tection (simultaneous) of all sigrrals
carried by your system from a Grade
B level  t ransmit ter ;

(3)  Sect ion 502 (A) spel ls  out  the "bene-

ficial owner of copyright", the TV sta,.
tion, can institute suit in F ederal Court
a,gainst you whenever the TV station
wishes to allege that you have violated
their exclusive right to carry certain
programs ( i .e.  a l l  programs);

(4)  Sect ionS02 (B) spel ls  out  that  the Fed-
eral Court may grant temporary or
permanent injunctions, against your
continued CATV system operation,
pending disposition of the suit brought
against you by the TV station;

(5)  Sect ion 503 (A) states that  the court
may order the impounding of all of
your records pending outcome of the
sui t ;

(6)  Sect ion 504 (A) states that  the stat ion
may sue you for actual damages plus
any profits you may have made by
your violation of their exclusive right
to carry certain (i.e. all) progr.ams
within their Grade B area;

(7)  Sect ion 504 (B) states that  you ( the
CATV system) must present to the
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court a detailed accounting of your
gross revenue, and that it is up to you
( the CATV system) to prove what your
operating expenses are, the assump-
tion being that your gross revenue is
the same as your profit margin, until
you prove otherwise;

( 8 ) Section 504 ( C ) gives the TV station the
right to change from a request of
actual da,mages plus your profits to a
request for statutory damages, at any
time up to the moment the judge rules
on the actual plus profit damages to be
awarded; and it sets out that statutory
damages for each violation (i.e. each
and every progra,m not properly pro-
tected is a, separate violation! ) shall
be not less than 9250 nor more than
910,000;

(9)  Sect ion 504 (C) (2)  says that  i f  the TV
station can prove that your violation of
their exclusive copyright use of a pro-
gram was willful, that the court may
increase the statutory damage award
to $50,000. per violation;

(10) Sect ion 505 says that  the court  can
then assess court costs and legal fees
of the TV station against you, if you
lose;

(11) F inal ly ,  Sect ion 506 (A) says that  i f  i t
is found that you have willfully vio-
iated the copyright statute, that the
court mav assess an additional statu-
tory fine of 92,500 per violation and up
to 2 years in jail, a,gainst you, the
CATv'system operator .

Would you care to hazard a guess as to what
a violation could be? The simple faulting of a
non-duplication switcher, for whatever the
cause, leaving a Grade B (or  h igher level)
signal unprotected is a violation. And willful
violation? If the switcher quit on you at 6 PM
and you said to yourself "I'U fix it tomorrow"
rather than taking immediate steps to give
the protected station emergency protection,
that would be willful.

Scary? That is only the beginning! Space
here this month does not permit a detailed
report. However, the following are available
from CATA: (1) A fuII written report of the
Lexington Copyright Summit, and (2) A tape-
dub of the Schildhause explanation of the bill
as presented in Lexington (several state as-
sociations have alreadv contacted us for
t h i s  ) .
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rcffio Bl01{DER-I0ltGlf[
CATY HEADEI{N ART AIIKE.

There are more than 1000
B londer-Ton g ue CATV head-
ends  de l i ver ing  super io r  TV
recept ion to subscr ibers f rom
coast to coast. And no two head-
ends  are  a l i ke .  That ' s  because
each headend is customized
to meet the recept ion require-
ments  o f  the  area .  B londer -
Tongue no t  on ly  cus tomizes  i t s
produc ts  and headends,  bu t
i t  a lso  g ives  you a  f lex ib le  head-
end approach to meet your
needs-  i  nd  iv id  ua l  p rod  uc ts ,
jus t  what  you need;  a  des ign
based on a survey form; a head-
end assembled at  the factory
with guaranteed performance
as a package, or an assembled
headend and then turnkeyed
over.  And i f  you have a unique problem that can' t  be
hand led  w i th  ex is t ing  equ ipment  we ' l l  des ign  one to
do the job.  Blonder-Tongue keeps your cost  down.
The cost of  a standard channel  processor wi th al l  the
automat ic features you require is less than $500.
There is one area where Blonder-Tongue headends
are  a l i ke ,  and tha t  i s  in  qua l i t y  and per fo rmance,
proven more than 1000 t imes over.  Prove i t  to your-
sel f .  We' l l  send a Spectrum Analyzer photograph of  a
B londer -Tongue processed channe l  and one o f  a
popu lar  compet i to r -no  ob l iga t ion ,  o f  course .  Wr i te
on your  le t te rhead or  ca l l  our  sys tems eng ineer ing
dept:  (2O1 )  67 9-4010. B londe r-Ton g ue Laborator ies,
One Jake Brown Rd. ,  O ld  Br idge,  N.J .  08852.

I BLONDERTONGUE



cApTt0Ns
The Canadian bat t le l ines t0 prevent a Province take over of  a l l  CATV faci l i t ies is  heat ing up.  In Saskachewan and lv lani toba theprovince wide te leph0ne systems are owned by the Provincia l  governments.  Saskatchewan- has announced that  appi icants for  new

syslems wi  I  have t0 have province approval  before they star t  operat ion,  and that  a l l  of  the hardware and cable wi l l  be owned by the
telephone company.  Furthermore,  only "n0n-prof i t  

community organizat ions" wi l l  be given pr0vincia l  l icenses.  This is  in addi l ion 6 the
CRTC (Federal)  l icenses required.  The Mani toba plan is  very s i ; i lar ,  suggest ing to host  observers that  srnce the province owns the
le leph0ne systems, the whole scheme amounts to s imply a state take over of  the CArV systems. And U.s.  operators th ink they haveproblems !

Ef lecl ive September 16 al l  cable syslems are now required t0 mainla in open publ ic  inspect i0n f r les cover ing fu l l  copies of  any
appl icat i0ns 0n f i le  wi th the FederalCommunicat ions Commission.  l f  your system has a fu l l  t ime of f ice in a communi iy,  the f i les are to be
kept in that  locat ion.  Any member of  the publ ic  has the r ight  t0 come into your ot f ice and inspect  the exact  dupl icates of  your FCC l i l ings,
and al  lheir  0wn expense, make copies of  these f i les.  l f  your system does not  maintain an of f ice in a speci f ic  community.  ihe f i les must"be
kept at  a locat ion in the community (such as another local  business,  at torney's of f ice,  etc.)  where dur ing normal  business h0urs they
may be rnspected and i f  fhe inspector  so wishes,  copied.  This "open f i les pol icy"  extends only to copies of  y0ur l i l ings wi th the FCC, noi
to your 0ther business f i les.  The Commission is  a lso ser iously consider ing requir ing appl icants for  Cert i f icates ol"Compl iance,  etc.  t0
publ ish the appl icat ions (or  post  same) in the community at  the t ime 0f  the f i l ing,  but  th is wi l l  pr0bably not  come for  another s ix months to
0ne year.

The Commission has proposed lhal annt|allzod CATV fees paid by CATV systems l0 the FCC as a part of underwriting the
administrat ive burden of  regulat ing cable be dropped Jrom the or ig inal  $.30 per subicr iber per year to $.1 3 per subscr iber per yuar. i  Thi ,
is the result of a court suil which ruled that the FCC may not charge arbitrary annual fees lo users 0f its services, but mu;t base its
charges upon "value received".  In recomput ing the "value received" the Commission proposes to drop the annual  lee t0 $.13 per
subscr iber per year.

A Vermont Cablo 0peralor has b00n doniod a six month "technical compliance test extension". EMC0 CATV, lNC. had sought a
six-m0nth extension of the testing program required for 1974 for old and new syslems alike. E[IC0 told the Commission rt was woit<ing
0n lhe test ing program, but  that  i t  required a s ix month extension t0 complele the tests by lVlarch 31,  1974. 0n August  l ,  lszq tn i
Commission ru led against  the s ix month exlension.  Look at  i t  th is way J.J. ,  had they granted you the extension,  you i lould have got ten
until September 30 to complete your tests. 8y liling your request you got four 0f ttte sir monins while the Commission played a-round
consider ing your appl icat ion.  .and denial l

Two translalor items 0f interest: A "power war" is apparenlly underway belween two channel 6 translators in Garlield County,
Colorado.  Glenwood Spr ings Kd6BU has been charged by Crystal  River TV Associat ion K06CK wi th causing inter ference.  The two
translators are 22 mi les apart .  Crystal  River charged Glenwood wi th "a l lowing i ts  t ransmit ter  s i te to be moved, and wi th redirect ing i ts
t ransmit l ing antennas south ( instead of  north)" .  A wel l  publ ic ized- in-advance Commission f ie ld inspect ion lound nothing out  0f  l ine
however Both s lat ions seek 10 watt  auth0r i ty  and the matter  has been set  for  hear ing.  The Roundup, Montana specia l  permit  tor  xoaHS
t0 operale as part  of  the ATS-6 satel l i te program had or ig inal ly  been made wi th a number ot  condi t lons,  inc luding use 0f  type approved
autal  and v isual  modulal ion level  m0nttor ing equipment.  The C0mmission has c0me back and removed that  re{ui rement.  not ing " the
slatr0n was auth0r ized on a temp0rary basis as an exper imental  0perat ion, , .

Three inleresling lull Commission aclions in lhe Slale of Michigan have side effects on CATV in thal state. In the most important, the
hyphenaled market  of  Kalamazoo'Muskegon-Grand Rapids-Batt le Creek has been modi f ied,  Muskegon has been dropped out  0f  the
market .  Under /6.5 (g)  of  the ru les each c i ty  in the market  must  have an act ive te lecaster  or  an ai t ive Cp. Channel  b+,  Mtuskegon
Te ecast ing Company,  Inc.  was cancel led back in 1971. Thus the cr i ter ia for  i ts  inc lusion in the fourc i ty  hyphenated market  was ldst .
This means thal  CATV systems wi th in the 35 mi le c i rc le of  the old Muskegon coordinates are now free and c lear t0 ooerate as "out  0f
rnajor  market  systems" ef fect ive July 3 l .  ln  another Michigan act ion,  a new CP has been granted l0r  channel  1 l  in Alpena, Michigan.
TwO contestants wanted the channel  in i t ia l ly .  jo ined late by an appl icat ion ol  UHF stat ion WGTU in Traverse Ci ty.  The winner is  Tnuider
Bay Broadcast ing Corporat i0n.  UHF stat ion WGTU was late to f i le  and i twas dismissed pr imar i ly  because 0f  th is technical i ty .  WGTU
wanted lo operale the channel  1 1 lac i l i ty  as a "satel l i te"  of  channel  29 and argued that  i f  i t  d id not  get  tne grant  the new permit iee might
cause di re f inancia l  problems for  WGTU. The Commission ru led that  maybe - iust  maybe- i l  WGTU went dark as a resul t  0f  channel  11
being act ivated th ings w0uld not  be al l  that  bad for  the publ ic  at  large.  The Commission fe l t  that  establ ishing a new, f i rs t  serv ice,  to the
Alpena region was more important  than the Traverse Ci ty region possib ly - iust  possib ly-  los ing 0ne of  i ts  three local  serv jces.  what is
s igni f icant  about th is ' iust  perhaps- i_s th€.C-ommission approach that  a uHF permit tee may.be less lhan sacred.  Final ly  in l \ l ich igan anapplication for license renewal by wLUc-TV Marquett has been granted, over the objection 6f |Vtayor Wiiliam J. Matanoro'ne ot vrirduetG.
The l \4ayor contested that  wLUC had moved i ts  main studios out  0f  the pr incipal  c i ty  0f  t icense and that  WLUC did not  maintain the
required signal intensity over all 0f the city. The lvlayor noted "residents must eilher subscribe to the CATV syslem or erect rootlop
antennas wi lh l i l ter ing devices lo receive lhe wLUC signal" .  The Commission found that  lacking an engineer ing study by the Mayor,  i t
was 0bl iged to accept the stat ion 's predicted s ignal  contours which depict  adequate s ignal  levels over l \4arquette.

Whenever a UHF CP holder tosses in the lowel  the CATV operators wi th in h is 35 mi le contour have to regroup and replan their  s tat ion
carr iage al lowables.  Tulsa,  0klahoma (KVl\4P-29) and l \4emphis,  Tennessee (WGLJ-24) fe l l  in to that  category dur ing July wi th the
cancel lat ion ol  both CP's.

ouote of  the month:  Welch Antenna Company operator  Bi l l  Turner stated in a let ter  to David Kin ley,  Chief  of  the Cable Televis ion
Bureau. in the pending mal ter  0f  the Ci ty of  welch leasing a channel  and carry ing blacked 0ut  WSAZ (see CABLE-capt ions nugusr CniJ l :' ' |  am now between the devi l  and the deep blue sea.  I  cannot af ford to f ight  tha c i ty  of  welch or  the Fcc.  And I  th ink i t  s  t i i la that  pu
sent somebody down here to work out  s0mething.  He wi l l  need l0 stay abouttwo weeks."  perhaps Bi l l ,  i f  the FCC had to send somebody"00wn to the cable community"  in every non-dupl icat ion bat t le,  we would see an end to th is id iocy in a b ig hurry l
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24 Hours of Anomalies

AND THEN

LIGHTNING STRUCK
EVERYTHING IN THE BOOK

In a recent issue of CATJ the
wonderfui world of anomalies in VHF/
UHF wave propagation was discussed
as an introduction to the phase of
understanding what it is you must face
(and conquer) as a successful CATV
system operator (1).

The CATV system operator is
expected to have all the answers. "Did

you see those lines on channel 2 last
night?", you are asked as you drink
morning java. "What were they?" or"Can't you fir that?""Every channel but the weather
channel had lines all over the screen
yesterday.. ."  and . . ." the sound of the
football game was missing for an hour
and we heard a talk about fishing."

We don't expect our subscribers to
understand the world of propagation
anomalies, but it wouldn't hurt if we at
least could recognize them when they
occur. If they happen often enough to
be bothersome, perhaps it is time to
re-evaluate the antenna system to see
what can be done to reshape some
antenna directivity problems to null
out the co-channel signal sources that
show up when there is an anomaly
situation.

As was explained in an earlier
introduction to wave propagation (1)
there are different forms of anomalies
on low band, high band and UIIF. The
portion of our spectrum which suffers
the most is lou.t band. Jlst about everv

ocT., 1974

form of anomaly we know of occurs
there at one time or another.

To further your understanding of
what can happen we set out to record c
dag in the l:ife of. a 92 mile off-the-air
channel 2 signal. The day was early in
August of this past summer. Dia-
gram 1 illustrates the path and
receiving situation. A pair of five-
element yagi antennas mount high
enough to produce an average signal
level of -22 to -20 dbmv were connected
to a 28 db gain low noise pre-amplifier
at the antennas. The downline signal
was brought to a Blonder Tongue 4127
(FSM 2) field strength meter where
the visual carrier level of the received
92 mile signal was monitored. To
record the variations in signal level a
Heath model EU-20 chart recorder
(equipped with a Heath EU-20-26
multi-speed chart drive) was driven
by the video voltage provided by the
detector jack on the FSM-2. In this
w ay  s igna l  var ia t ions  were
permanently recorded and any sources
of interference which exceeded the
signal level of the desired signal were
apparent.

In the interest of getting the chart
into the pages of CATJ the chart was
"rolled along" at 2 inches per hour. The
multi-speed drive of the EU-20-26
allows the operator to adjust chart
speeds from 5 seconds per inch to 2
hours per inch in 21 steps. While super
for high definition of fading and signal
variations, 5 seconds per inch would

I
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have required 720 inches of chart
paper per hour or 17,280 inches lor 24
hours! At 2 inches per hour we give
away a lot in definition. However, we
do derive some excellent trends of the
recorded signal and if the damping on
the chart recorder is adjusted prop-
erly, abrupt changes are recorded
adequately,  as we wi l l  show.

The charts appear 50olo of their
original size. We have broken 25 hours
of recording time down into 5 groups
each 5 hours long. The chart for each
5-hour increment measures 10 inches
long (5 hours x 2 inches) and the
natural height (vertical recording
area) of the reeording paper is also l0
inches. In life size this works out to a
17 db display width (top to bottom) or
1.7 db per vertical inch. In its 500/o
reduced size shown here, this is 3.4 db
per "display inch".

The subject of recording off-the-air
signals u.tith a chart recorder will be
subsequentlg coueredin Part Three of

3 0 O '  A B O V E
G R O U N D

htr
Hifl
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our cu?"?"ent ranni,nq series on "Field.

Strength Meters And The;r t lse".

The signal from the receiving sys-
tem shown in Diagram 1 averages
around *3 dbmv to the signal pro-
cessor. This signal is right on the
ragged edge of the radio horizon
region when you add the height of the
transmitting antenna to the height of
the receiving antenna array. We feel it
is representative of many low band
receiving situations across the coun-
try, although some of the things that
happen to this signal in the course of
our 25 hour recording period could not
happen within the area west of the
Rocky Mountains. The heavy tropo-
spheric fading is indicative of the flat
plains or the eastern USA.

The amazing thing is that eue?"A-
thing you are about to review actually
did happen to this channel 2 signal
within a brief 25 hour period. Our
preparation for this article was based
on setting up the recording equipment,
walking away and coming back 25
hours later. We did make arrange-
menls lor a knowledgeable observeito
note (on or adjacent to the recording
chart)  any unusual pic[ure-degradin[
phenomena observed, hence the occa-
sional reference notes on the charts
displayed.

LONG TERM NORMAL

The signal measured and observed
for this "da?t in the lz/e " episode
normally provides an apparent 33 to 40
db plus signal plus noise to noise ratios
for the user's system. In real system
numbers the antenna level runs

trr , ,  oroui
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around -20 dbmv to the low noise
pre-amplifier. Residual background
noise in the region is modest 

-except

during very dry, hot spells. Then the
usual dust-coated power line insulator
leakage paths and ground bonds
develop arcing.

During the course of this 2b hour
period the only prominent picture
degrading factors were atmospheric in
nature.

The first photo shows the received
p ic tu re  qua l i t y  o f  the  s ta t ion
(KTEW 2) with an antenna input level
of -20 dbmv. With downline losses, the
input to the signal processor is *B
dbmv. The photo was taken with the
pre-amplifier output driving a TV
receiver (Sony color unit). This be-
comes our reference picture quality for
the testing period and photos to foilow.
A perfectionist might find a few flaws
in the picture, but all things considered
it is as good as most systems are able
to develop over 90 (*)  mi le paths on
Iow band.

2300 to 0tt00 CDST

The test period began at 11 pM
(2300 in "radio talk" time) Julv 81 and
ran until 0000 (12 midnight) on August
2.

Note on the first b-hour chart
recording, the horizontal lines repre-
sent signal levels at the input to the
signal processor and are horizontally
lined off in 3 db steps. The lowest level
solid reference line is 0 dbmv (which
corresponds to a -23 dbmv antenna
level). They progress upwards (in
level) as follows:

0 dbmv = -23 dbmu at antenna
*3 dbmv = -20 dbmu at antenna
*6 dbmv = -17 dbmu at antenna
*9 dbmv - -llt dbmu at c.ntenna

*12 dbmv :  -11 d,bmu at antenna
*15 dbmv = -8 dbmu at ontenna

Several months of informal (unre-
corded) level checks indicate thi"s
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N o r m a l  q u a l i t y  p i c t u r e ,  9 2  m i l e  p a t h .

signal runs between -25 dbmv antenna
leuel(less than 1olo of the time) to +s
dbmv. This 30 db fade range is about
wh_at would be expected foi a far-edge
radio horizon low band TV signal
anyplace east of the Rocky Mountiins.

Note that as the recording period,
begins the signalis auerag,ing-+/_ 1.s
db either side of the medinn *S d.bmu

prlcessor input Leuel.
After the chart had run for 2b hours

the vertical time marks were drawn in
to give a convenient time scale. The
chart reads from right to left (earliest
time is far right -- as time progresses
the chart moves to the left). Between
0006 and 0100 the signal level grad-
ually increased by about 9 db to ar-ound
*12 dbmv. Notice as this up-fade
period-began the thickness (or degree
of dark/black) of the chart recoided
line is quite thin. In fact, between 0000
and 0030 the line shows normal pen
thickness. However, from 0030 to well
after 0130 the recorded Line qets
blncker and blncker. This is not a fiult
recording pen. This is due to an
increase in the fade-rate (i.e. the
frequency with which the signal fades
up and down). Each t ime fhe sienal
fades up (or down) within the samelew
minute span the chart, moving at 2
inches per hour, sees the neut fad,e as a
re-inking ouer the top of the lnst fade
by the pen on the recorder. This causes
the "degree of black" to increase and

f
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while the chart is moving (although
very slowly) this broadens out the"width" of what appears to be a single
line. (It is actually several lines drawn
one after the other, either atop one
another or alongside another.)

What is significant about this is the
distinctiue signature of the tading
graphically portrayed in a way that is
much easier to mentally record and
retain than going cross-eyed watching
an undamped FSM meter needle
bounce back and forth.

This up-fade was caused by a"temperature'inuersi.on" forming as
the Oklahoma terrain cooled for the
night. Heat rises, and the heated earth

1 0

finally dissipated the sunlight gener-
ated heat around 0000. This made the
air next to the earth in the lower
atmosphere cool,er than the air directly
above. This "inversion" (i.e. literally,
the inverting of normal, normal being
warmer below and cooler above)
formed a layering of higher refractiue
inder air (1) iow to the ground
(probably between 500 and 750 feet).
This "more perfect refractiue inder"
gradually improved the signal levei
transmitted through the radio horizon

(1) See The WonderfuL World. of
Anomal:ies, CATJ for September 1974,
Pages 6-18.
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region to the receiver at our test point.
By station sign-off time the limits of

our chart recorder display had been
reached; the signal utas ,in ercess of
+ 15.5 dbmu at the input to the
processor. At approximately 0144 the
station left the air, as the abrupt
fall-off of the recorded signal indicatei.

Seemingly that would be the end of
any significant recorded activity until
the station returned to the air.

Recall that we are recording right
out of the pre-amplifier at the input to
the processor. There is no shut-down
mod,e here when the normal input
ceases, as most processors contain.
Any signals that show up on the

channel are apparent. This includes
those little blips starting around 0319.
Reference is made to the article on
Wave Propagation (1) appearing in the
September CATJ. Included therein is
a discussion of "meteors" and the role
they play in refracting (or reflecting)
for brief periods of time (of a few
seconds duration) low band VHF TV
signals over distances of up to 1200-
1400 miies. The low level (typically
below 0 dbmv here) signals would
amount to modest co-channel signal
interference if the desired station were
on the air at the time. The meteor
anomaly mode "peak s" on a nor"mal dag
in the 0400-0700 period and because
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there is usually not heavy television
broadcasting (or viewing) in the per-
iod, CATV fortunately escapes this
form of viewer dissatisfaction.

0+00-0900 cDST

This period begins as the Iatter
portion of the first period terminated.
More meteor bursts than on occasion
reached peak Leuels of *5 dbmu. At
the abrupt sign-on of the recorded
station the signal exhibited erratic
fading characteristics. The signal
"pegged" at the top of the recording
chart dropped in successive stages
from more than +15.5 dbmv to
around *3 dbmv at 0600 and climbed

1 2

again just as abruptly to greater than
+15.5 dbmv at 0603. By 0614 CDST
the inuers'ion had fold"ed up and signals
returned to near normal levels of
around *3 dbmv to the processor.

The day was just beginning for the
poor cable system operator. Four
times before the signal started the
day's antics between 0650 and 0742 the
"bottom dropped out" fot short periods
(indicated by the recorded signal
dropping off the chart on the bottom).
These were usually brief, but one
around 0650 was deep enough the
signal went into substantial noise on
the system for a couple of minutes.

CATJ for



This abrupt "negatiue 
anomaltt,,

often signals something of significan"ce
for a path of this t.ype- /l uLas comino.
Notice around 0757the recorded sign"al
level broke into broad lines asain
(indicated by more intense ink on-the
roll) for a few minutes. This tells us the
fading rate became quite intense in
that per iod, al though the depth of the
lades was not great.  By the t ime we
leave the period toward 0900 the
inking has become even heavier. The
fade indicated is growing more rapid
and the recorded signal is on its wav
up significantly again.

0900-1s00 CDST

At first inspection the period from
0900 to 1130 looks like a significant
positiue anomalg. Signals average at
or well above *12 dbmv into the
processor for most of the period from
0915 to 1127. The lead-in to this span is
accentuated with heavy recording
lines, indicating intense fadine withii
the  ranges  shown.  From 1014 to  1041
the signal was beyond the reeordins
range of the charl  -  in excess of *1b.5
dbmv.

. During this period unfortunately for
the system the signal that was b"eine
received was n ol  Lhe desired channel 2I
Rather_ this u;as sporadic E skip from
seueral stations in the 900 to t200 mile
r.ange. in. Lhe same general heading as
the desired stat ion. The visual 

. -ob-

lglver in this period reported station
WGR, channel 2, in Buffalo, New york
yg1^esp.eclally strong in this period
(1150 miles)and the desired sisnal was
totally "buried" by the E laier skip
signal(s) for the ful l  per iod 

-start ing

around 0843 until the very abrupt fad6
qy! of the E layer signals at 1ib6 (1).
This is an unusuallg tong period, for
such stable E layer signals, but it can
(and did) happen. For this period the
real (desired) signul (we would guess)
was averaging around *1 to *3 dbmv
while the 900-1200 mile signals were

ocT. .1974

Heavy E sk ip  co-channe l  in te r fe rence_

running to wel l  over *1b dbmv. In
effect there was co-channel, but the
co-channel interferenc€ was the de-
sired station while the undesired (and
very distant )  s ignal was the
system-seen piclure!

The E layer refraction signals dis-
appeared. very quiekly at 1fS6, after
wnlch the normal desired signal
showed its true colors, averaging {/-
1.5 db from the *1.5 dbmv level i t
sought for this time period.

And that is how the time period
ended.

1tt00-1900 cDST

Well, we have experienced up and
down tropospheric fades, a couple of
abrupt outages, and some meteor
reflections, plus the more than B hours
of E layer "pollution". 

And, it is onlu 2
PM!

Signals ran along at their  +1.s
dbmv average going into the new
per rod  w i th  on ly  minor  + /_  l .b  db
fading until the next form of customer
disturbance appeared at 1b1g.

While the day was progressing, well
west of the path, a line of
thunderstorms wai forming ahead of a
rapidly moving cool front that was
beginning to cross Oklahoma from SW
to NE. By 1518 the storm line was
within 25 miles of the receivins site
and behind the antenna array ( i .e.  of f

T
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the back of the ar'raA). The lightning
strikes and thunderclouds came over
the horizon. The first recorded light-
ning strikes and thunderclouds came
over the horizon. The first recorded
lightning strike is at 1518 (3:18 PM).
The quickness of the lightning RF
interference "burst" is such that the
outline made by the chart recording
pen is very light. There is no trouble
"reading it" in actual size, but because
we have reduced the charts here to
50o/o of original size we have taken the
editorinl l:iberty of "doctoring" the
recorded strikes as follows:

(1) We have substituted hand
draun dashed l:ines for the

1 4

l ,

faintly recorded lightning
strike levels.

(2) We have done this di,rectly oaer
the actual strtlrc, being very
careful not to amplify the vol'
tage level (i.e. intensity of the
strike RF) in the process.

The "observer" on hand wrote in
"LS" for lightning stroke on the first
few observed.

Notice at approximately 1525 the
recorded average signal level takes a
small "jump" upward. It had been
averaging around *1.5 dbmv up to
this point. Keep in mind that the cool
front that is pushing the thunder-
storms out in front of It is approaching

i CATJ for



the receiuing stati.on and is running
more or less parall,el to the patlt. from
the receiuer to the tronsmitter at the
same t ime.

Between 1525 and 1556 the signal
rises slowly within its */- 1.5 db fade
range, to approximately *3 dbmv.
This is again significant because it
suggests another inversion is forming.
Only this one is a moisture and
temperature related inversion that is
being dragged along by the front line.

The front line brings mixed bles-
sings. The signal levels are going to
rise as the front line passes over and
beyond the receiver/transmitter path.
The thunderstorms along the front are
tearing hell out of the picture every-
time a lightning strike occurs.

By 1638 the thunderstorm line has
nassed. Notice that the strikes of
iightning interference buitt at about
the same ratio as the signal itself.
There is an explanation for this and it
may be unique to this kind of path. As
the front line (with thunder and
Iightning) pushed closer and closer to
the radio path line from receiver to
transmitter the inuersion improved.
At the same time the direct thrust of
the thunderstorms came more and
more'in front of the receiuing antenna
arraA. The antenna pattern came more
and more in line with the location of
the Iightning strikes and the gain of
the antenna amplified the level of the
lightning as the antenna's pattern
came into play. It appears on the chart
tha| no matter hou strong (or how
much stronger) the desired signal
became, the lightning strikes were
always 3 to 6 db higher in level. In fact
they were, but i t  was notrelntedto the
signal level itself - only to the passage
of the front and the formation of the
inversion behind the front as it passed.

By 1705 (5:05 PM) the full strength
of the inversion behind the cool front
was apparent. The signal topped out
above our +15 dbmv "scale" and
stayed there for approximately 44

ocT. ,1914

L igh tn ing  s ta t i c  f rom nearby  s t r i ke ,

rninutes. By 1748 the inversion went
into a tail spin with an abrupt "back to
*3 dbmv normal" level doum fade.
The signal recovered quickly enough,
but not back to its inversion line level.
Still the indicated *12 dbmv or better
level as we leave this period is utell
aboue normal.

The system had earned a decent
evening for its customers after the
events of the day to this point!

1e00-2+00 Q0o0) CDST

If the processor AGC was up to
snuff, the balance of the evening was
going to be a snap.

Starting out at the post-inversion
higher-than-normal level of *12 dbmv
at 1900 (7 PM) the signal level had
dropped to below 0 dbmv to the
processor by 1956. It hit an even lower
level (by fractions of a db) at 2015 but
was back going off scale on the high
signal end by 2051.

There was one more "ugly" fade, an
abrupt one, at 2157 with the signal
going from *1.8 dbmv to over *15
dbmv almost as fast as you would
throw a switch. That was the end of
the real problems for the day. From
2200 Lo midnight the signal never
dropped significantly below *12 dbmv
to the processor, which is a good 9 db
or more above what we long-term
expect on this path (*3 dbmv to the

I
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processor).
Johnny Carson ne1)er lnoked. so

good!

syNoPSlS

produced badly degraded pictures
because of the passage of a front line
with accompanying thunderstorms.

The system involved notes, "If this
uas a typical day, we would be advised
to either drop the signal or go well into
the radio horizon for a rem-ote off-the-
air pickup and come back here on
microwave."

But a smoJl sgstem that really
needed the signal, without the cash
flow to amortize and support a
microwave link, would not have that
option. The reality is that you install
the best antenna system you can
afford, grit your teeth and accept the

. Fol an unusual ly high port ion of the
broadcast day the desired signal has
been unusable. Chart  6 shows mo_
mentary outages in the just_after_
sunup .hours. of negative tropospheric
anomalies which caused some temnor_
ary (and not unusual)  losses earlv in
the day. The 0843-1156 signal to."hu"
to .unusually intense (alio unusually
stable) sporadic-E sessron came next.
Finally, the 1518 16gg period

1 6
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pictures, secure at Leost in the know-
ledge that your pictures are vastly
better than normal home antennas are
developing at the same t ime.

Yet for a high percentage of. this day
the signal was a long way from the 36
db signal-to-noise ratio required by
76.609 (a) (5) of signals first picked up
within their Grade B contours.
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That is Lhe reo,l lz/e situation cable
operators experience away from the
sterile halls of the Cable Television
Bureau where technical standards are
ini t ia l lv devised.

Future articles in this series will
deal with high band VHF and UHF
typical days on the far outer edge of
the Grade B contours.
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Back to Basics

FSII{, SLNI, FSV . a a

FIELD STRENGTH METERS
SELECTIW VOLTMETER

Nearly 25 years ago someone
introduced the first TV signal level
meter and called it a "field strength
meter". The acronym has stuck,
although our roots in the broadcast
industry suggest this is probably an
improper name for the instrument we
all depend upon so much.

More recently some have begun to
call the instrument a "signal level
meter" or SLM, a term that has no
traceability to the broadcast industry.
Many communication receivers do
have signal level meters of a sort,
generally referred to as "S" meters.

It will be the purpose of this series in
CATJ, to run consecutively over the
next four issues, to say just about
everything that can be said about
these instruments. Here is how we
intend to do that:

(1) In this issue we will explore the
functions of the instrument and
discuss how various designs go
about putting the circuits to-
gether.

(2) IntheNovemberissuewe will go
into some detail on how specific
instruments perform, incl.uding
theirdesirable and not so desira-
ble features, and cover the use of
DB and microvolt scales.

(3) In the December issue we will
finish reviewing the instru-
ments on the market and go into
detail on instrument calibration
procedures, with emphasis on

1 B

why it is important that gou do
cal:ibrate the instrument rou-
tinely.

(4) In the January (1975) issue we
willshow you how to use your in-
strument to make chart record-
ings (with some adapters to do
this), how to use your instru-
ment with some simple (plug-in
adapterswe have developed and
found in use by CATV systems to
read co-channel interference (to
accurately set antennas for co-
channel nulling), and a few more
tricks, such as making signal sur-
veys with dipole antennas and
the like.

It is our intention to "Leaue no stones
unturned" in our four-part series on
the signal level meter instrument.

The instrument is going to have to
have a name for this series. We have
debated the merits of the various
acronyms and decided for continuity
we will settle on SLM although rrle
uould, prefer "Frequeney Selective
Voltmeter" (.Fsn. It would serve ??o
useful purpose to try to foist yet
another name on the instrument at this
late date.

The basic instrument is shown in D,r,a-
gram l.Virtually allinstruments now on
the market or ever placed on the market
follow this basic format, with the excep-
tion of a few low cost installer meters.
(We don't intend to talk about these in-
struments in this series - we are saving
that for a later date in CATJ.)

CATJ for



P R E C I S I O N  R F
ATTENUATOR

M E T E R
D I S P L A Y

DIAGRAM 1

The SLM is called upon to read-out
two basie measurements, the absolute
signal lcuel(s) and the relntiue differ-
ence belween two (or more) carriers.
The absolute levels are the trickiest to
do with an instrument that gets hauled
out in all forms of weather, bounces
around in the tool bin of a pickup over
basically unfriendly terrain, is called on
to operate when it's hot and when it's
cold, when it's dry and when its wet. It
often operates on old batteries and gets
zapped with 30 or 60 VAC every few
days as someone thoughtlessly plugs it
into a nonpower blocked cable line.

A true field strength meter (FSM)
does read, absolute levels with repeat-
able accuracy and with calibration
accuracy which can be directly traced
back to some highly accurate reference
source. A tru,e FSM is barely portable
and if you ever bought one, the last
thing in the world you would consider
doing with it is tossing it into the tool
bin of a pickup. They are mueh too
expensive for this kind of careless
concern.

CATV SLM instruments make a
valient stab at being FSMs by
providing the user with a calibration
chart which allows the instrument user

ocT.,1974

to compensate (manually or mentally)
for nonlinearities in the actual instru-
ment. Still, given the manual or mental
compensations, they are typically of
+ /- I.5 db accuracy over normal
temperatures (i.e. 0-120 degrees F).

The cakbratinn of. an SLM is valid at
the moment the instrument is cali-
brated and usually for the temperature
conditions which existed in the cali-
bration lab when the instrument was
calibrated. Calibration falls apart (i.e.
becomes less dependable) for absolute
levels (i.e. the FSM function) for any
number of different reasons. Some of
the most eommon are:

(1) Insufficicnt battery supplg uolt-
cae (this is the reason so many
meters supply you with "battery

condition check" function on the
meter).

(2) Aging components (this one is
tough to correct in the field).

(3) Dirt and dust (the heart of the
instrument is the precision
attenuator at the input; dust
and grime that get into the
switched attenuators is a com-
mon problem).

(4) Ambient temperature around
the instrument (i.e. operating

t
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DIAGRAM 2
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environment) for which partial
compensation can be built into
the instrument.

(5) Phgsical abuse of the instru-
ment (scratches and dents in an
FSM case are a sure sign some-
one has given it the "drop

test" ) .
(6) Nonl:inearity in the meter

movement.
It goes without saying that if a parti-

cular instrument gets out of the manu-
facturing facility uithout all of the re-
quired checks and rechecks, the user
will be making readings which are
potentially inaccurate. Even meter
alignment techs occasionally have off
days!

We will explore how important
absolute level readings are later in this
series. Going into the instrument block
functions first, let's start with the
precision input attenuator.

INPUT ATTENUATOR

A typical input attenuator network
is shown in Diagro.m 2. Cl and C2 are
blocking capacitors designed to keep
AC voltages (such as line amplifier
powering 30 or 60 volts) out of the
attenuator.

In this l0/20/20/20 db attenuator in-
put energy arriving at J1 is coupled
precisely to ground through the selec-
ted "pi-configuration" resistor group os
the switch is plnced into the attenuate
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position.If it helps, think of each slide
switch position as a tuto-u.ng unbalnnced
spl:itter. Part of the energy (all but 10 or
20 db of it) goes on to J4 (the output jack
on the attenuator) while the precise
amount called f.or shunts to ground
through the pi-network resistors. The
preciseness of the individual attenuator
resistors is very important - 1olo are
usedinmostmeters. The 91, 110 and 150
ohm values you might be able to locate in
1olo values locally, but the 371.25 ohm
units in the 20 db attenuators would give
you some problems replacing!

This particular attenuator has input
and output c omp en s at'ion. Ll /L2 form a
tuned network in the input while in the
output L7 /C3 and L7 /C5 form addi-
tional tuned networks. These assist the
alignment technician in equalizing the
(0-900 MHzl response of the attenuator
and like any tuned L/C networks theg
are not unconditionallg temperature
stabl.e (i.e. response will change with
temperature extremes).

V5{ 
*&" -

: l

Blonder -Tongue FSM-2 a t tenuator  i s  sea led  in  se l f -
e n c l o s e d  R F  t i q h t  c o n t a i n e r .
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DIAGRAM 3

It is important to understand that the
attenuator network ahead of the instru-
mentis the heart of the instrument. The
ampkficd-guin of. the active electronics
[i.e. from RF amplifier - if there is one
-back to the DC (meter voltage) ampli-
fierlis fi,red. As far as the active portion
is concernedit is alu;ags reading in the
minimum input range. This point needs
to be emphasized. See Dingram 3.

There are any number of alignment
compensat'tng circuits in the active elec-
tronics portion of the meter. Most in-
struments allow one of these compensa-
tion circuits into the "hands" of the
meter operator, typically termed the
"Tuning Compensator" (although it is
located in the I.F. amplifier portion and
not the tuner).

But the meter itself is basically a one
range 'instrument, reading the min-
imum scale of the ranges provided (i.e.
40 to -20 dbmv typically, or 100

microvolts full scale). It becomes a
multiple range instrument by placing
ahead of the basic range, precision
attenuators which "expand" the basic

Del ta  E lec t ron lcs  FST-4
I n  R F  t i q h t  c o n t a l n e r .
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range by the 10/20 db range steps of
the attenuators.

This is a pretty standard approach
for virtually ang type of measurement
instrument where voltages in par-
ticular are concerned. It is a point
many overlook when they try to "think

through" the meter before them and
the apparent operating problems they
may be having.

The precision attenuator is actually
an "add-on" instrument ahead of the
basic meter electronics. It has its own
special problems apart from those of
the active portion.

Through the years one of the more
persistent problems has been the
switching method employed to add in
(and subtract out) various precise
amounts of attenuation. CATV is a
bus'iness conducted in something lnss
than a stertl.e enu'ironment and dust,
dirt and moisture seep into virtually
everything we use. The SLM and it's
precision attenuator are no exception.
Most manufacturers use either slide
switches or step rotary switches. The
slide switches are carefully sealed to
prevent dirt and moisture from getting
into the slide contacts, but some does
none the Less. When this happens
contacts "stick" and the slide switches
have to be "forced" to function. Often
something gives and the switch hangs
up, broken. Another equally common
problem is contact corrosion due to
moisture. Switch contacts are usually
siluer plnted which resists corrosion
about as long as anything can. Even-
tually, especially with a meter that goes
into the field and gets used in wet as well
as dry conditions, enough moisture gets
into the slide switches to corrode the

I

at tenuator  i s  ro ta ry ,  sea led
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contacts so that poor contact is made.
This radically chonges the preciseness
of the 10 or 20 db attenuator slide switch
position, always for the worse (i.e. more
attenuation, not less) and usuallu uhen
the swttch is in the "off" posit{on {i.e.
when you belteue you have no attenua-
t ion " in") .

Aside from dust, dirt, grime and
moisture, the precision attenuator
usually has but one enemy, el,ectrical
shock. Early instruments did not
employ any form of AC blocking and
when an instrument was placed on a
line with AC voltage present, the AC
naturally zapped the attenuator.

Most attenuators are sealed up, that
is they have been designed to function
without operator attention. The seal-
ing process is double duty to keep
dirt, grime, and moisture out and tb
plevent any direct pickup of the
off-the-air signal. If you euei have any
re?!o_n to open one up and inspect it
(which zs a leeitimate exercise if vou
need to clean the contacts or inspect for
resistor damage) it shoul.d, be done uery
carefully, noting exactly how it comei
apart (and goes back together). pay
particulnr attent'ion to any shieldinf,
including what appears to be heavy i-
luminum -foil (excellent shielding
material). Contacts can be cleaned. of--
Len uithout opening the attenuator, by
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using any first class tuner-contact-sprag
lubricant (note we said tuner contact).Lf.
you are going to check resistor values,
keep in mind we are dealing with 10/o
res'istors and they can not be accurately
(or adequately) checked on a $9.95 im-
ported VOM.

The quickest way to check the validity
of. any p ar tirular slide sw itch atten uator
on a meter is to compare all switch
positions of the same aafue. That is,
reference a signal level that is constant
and alternately slide 20 db steps in and
out, checking each one against the oth-
ers. They should read the same (i.e. 20
db on one should be close to 20 db on any
other like value switch).

If you happen to own a good quality
external attenuator (whether step or
10/20 db fixed) it will allow you to
substitute its attentnti.on for any of
the step positions on the meter to
check the accuracy of the switched
attenuators. See Dtngro,m 4.

A good quality step attenuator is
perhaps one of the best investments
any CATV system can make, prouided
the step attenuator is l,eft in the shop
and used onlg lor indoor calibration
checks of company SLM units. We'll
talk more about this shortly.

Finally, in a pinch, if the meter's at-
tenuators have been damaged it is pos-
sible with some units (which separate
the precision attenuator sub-module
from the balance of the instrument. in-
terconnecting with a short jumper of
75 ohm cable) to bypass the SLM at-
tenuator and place an ertem,al lnb
quakty attenuator in front of the unit.
The calibration mag not hold totallg,
especially where the SLM attenuator
has output tuned compensating cir-
cuits such as shown in Diagram 2, but
iL will get gou bgr until you can get the
attenuator in the SLM repaired or re-
placed.

AFTER THE ATTENUATOR

i

Refer to block Diagram 1. Following
Lhe attenuator the signal is delivered
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to the "RF head". In some cases this is
a tuned passive preselector and in
other cases this is a tuned RF
amplifier.

Keep in mind that after the attenua-
tor the whole circuit is a one scal,e,
deuice developing and reading out RF
voltages in a single 20 db (scale) ronge.
The amount of gain (which ?s an
important design consideration) is
constant, within manufacturing tol-
erances, acl"oss the uthole tuning ronge
of the instrument. Because gain is
easier to achieve at ktuter frequencies
(i.e. channel 2) and more difficult to get
at higher frequencies (i.e. channel 13
or 83) the SLM designer has to
compensate internally for gain-fall off
at the higher frequencies to ensure
that gain ouer the full ttnzing range is
constant. If this were not done, circuit
gain at lower frequencies would"boost" the indicated signal level on
lou;er channels beyond their true
values, reference the lnwer-circuit gain
higher frequencA sigrmls. So the circuit
gain at the higher frequencics deter-
mines the package circuit gain since it is
the lnu;est denom,inator. And lower fre-
quencies are compensated with tuned
circuits to re tardthe circuit gain in those
ranges.

An SLM that uses no RF amplifier
stage goes through a tuned preselector
directly into a mixer. Compensation, if
used, is birilt into the preselector in such
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a way that preselector losses (it is a
tuned band pass circuit) are higher at
low frequencies. The intent up to the
m'iner (diode) is to keep all signals to the
m'iner equal, regardLess of the fre-
quency they come into the unit.

For example, the designer must be
careful to see that a true 500 microvolt
signal at channel 2 arrives at the
RF-to-I.F. mixer input uith the same
signal (voltage) level as a true b00
microvolt signal at channel 13 (and at
UHF if a UHF head is included). This is
no easA tri,ck over a wide frequency
range (54-216 MHz) and it gets even
more complicated when we add super
band ranges and UHF to the instru-
ment.

THE TUNEN

Just as we were able to separate the
precision attenuator as a sub-module,
it is wise when studying an SLM to
sub-module (in our thoughts) the
portion of the meter between the
precision attenuator and the RF-to-I.F.
mixer (where the input RF frequency
is con-verted or translated to the SLM
intermediate frequency). This sub-
module portion is roughlg comparable
to the tuner in a standard television
receiver.

See Dingram 5. The output of the
attenuator is taken through a tuned

t
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carrier with a locally generated
oscillator).

In Diagram 5 we see that the
incoming signal from the attenuator is
filtered (for frequency selection) and
applied to either an RF amplifier stage
(which is in truth an actiue-filter stage
that combines additional filtering with
amplification) or directly to the mixer
w'ithout RF amplification.

The mixer is a fairly straight
forward device that has ttao inputs ond
one output. One input is the pre-
selected signal, the second is a ktcally
generated carri,er (signal) produced by
a stage called a "local oscillator". The
output of the miaer stage is the
mathematical sum (or difference) be-
tween the tuto input frequencies. For
example, when the local (tuneable)
oscillator is tuned to 75,25 MHz and
the incoming signal passed by the
tuneable preselector is 55.25 MHz, the
difference between the two signals
(75.25 55.25) is 20 MHz. I f  the I .F.
amplifier section of the SLM is in fact
20 MHz the output of the mixer (20
MHz) becomes the input to the I .F.
section of the unit. In all cases the I.F.
stays at the same frequency but by
tuning the ganged tuning capacitor we
vary simultaneously the local oscillator
frequency (which is part of the gang
tuning) and the preselector tuned
bandpass filter. When the local oscil-
Iator is (for example) tuned to 23I.25
MHz the preselector is tuned to 217.25
MHz, producing a signal at the input of
the I.F. of 20 MHz (only that signal is
originally a 211.25 MHz signal from a
channel 13 transmitter\. Dinoram 6
illustrates.

The preselector, the RF amplifier
stage, and the input to the mixer are
mainly exercises in tracking. That is,
an exercise in designing two or three
or four stages which each do separate
things, but they do them 

-simul-

taneously in concert so that they
constantly work together to achieve a
singl,e objectiue, which is an output on

I
I

T U N E D
C I  R C U  I T
R E S O N A T  E S
T O  I ,  F ,

I . F .  T O  I N T E R M E D I A T E
F R E O U E N C Y  S T A G E S

=

DIAGRAM 6

preselector and either directly to a
mixer (RF to-I.F.) or through an RF
amplifier stage and then to the
RF-to-I .F. mixer.

At the output of the attenuator any
signals present on the input line are
irlso present. Since we are only
interested in one carrter at a time,
some function must start the process
of separating the desired (to be
measured) carrier from the others
present. This ?r the job of the
preselector.

The preselector is a tuned bandpass
filter controlled by the multi-ganged
capacitor which varies the operating
frequency of the SLM. One or more
sections of the ganged capacitor vary
the passband over the spectrum of
coverage of the SLM by tuning not
only the preselector bandpass Jilter
but the local oscillator stage as well.

Recall thatthe precision attenuator is
a fixed unit. That is, it reacts the same
over the full coverage range of the SLM
and there is no tuning involved. So also
does the-I.F. amplifier portion stay the
same. There is no tuning involved, re-
gardless of Lhe frequency of the carr ier
nelng measured.

Wiat does change is the preselector,
an RF ampl i f ier stage ( i f  there is onei
lnd the input circui ts to the mixer
stagt '  ( that combines the incoming RF

24
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D e l t a  t u n e r  i s  f a m o u s  M a l l o r y  I n d u c t u n e r .  i n  s e l f -
con ta ined sh ie lded sub-case,

the I.F. section input frequency. The
channel selector knob (i.e. continuous
tuning) on the front of an SLM is the
common thread that ties all of these
stages and functions together. It oper-
ates the ganged tuning device(s) which
must simultaneously track each of the
separate stages to produce the success-
ful broad frequency coverage of the
SLM.

Following the mixer device which
converts the input signal doum to a
common intermediate frequency we
have two or three stages of.I.F. [inter-
mediate frequency) ampkfication and,
filtering. The choice of an I.F.
(frequency) for an SLM is not without
plenty of engineering scratching and
trying. There is apparently no 'iright
answer" to the decision making process
since few manufacturers agree. Some,
with several meters in their product
l ines, have several  I .F. ( f requencies).

It is an axiom of I.F. choicri thaL the
louser in frequencA Aou go (i.e. closer
and closer to 0 MHz) the greater the
stabikty ofthe LF. and the greater the
selectiuitg of the I.F.

It is a further axiom of I.F. choice
that the louter the actual frequency of
the I.F. the smallcr the separalion
distance between the desired carrier
(say 175.25 MHz channel 7 video) and
the local oscillator frequency. Since the
local oscillntor.is a signal and it is right
there in the same boi (and often on The
same G-10 circuit board) as thd input to
the mixer (175.25 MHz in our example)
ihe lasi thing in the world we wani is
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the energy from the local oscillator
gumming up the works for our weak
175.25 MHz measurements.

So we want to go low in frequency lo
get selectiuity and stabil:ttg but we
want to stay far enough away from the
desired camier measurement frequency
with the local oscillator to keep if out of
our hair. It is one of those endless trade
offs with which every design engineer
must cope.

If we are trying to receive 175.25
MHz and we have a 20 MHz I.F. our
local oscillator is operating on 175.25
MHz pltu,s 20.0 MHz or 195.25 MHz. If
our I .F. is 40 MHz and we want 175.25
MHz our local oscillator is running on
175.25 pLus L0 MHz or 215.25 MHz.
There are exceptions, but most of the
commonly found isntruments in CATV
utilize I.F.'s between 20 and 40 MHz.

The LF. "section" of the SLM is
required for gain and bandpass shap-
ing ( i .e.  select iv i ty).  The gain requirb-
ment is part of the overall problem of
plugging in sufficient voltage amplifi-
cation "at some point between the
input jack to the SLM and the
terminals on the back of the meter
movement" to net accurate full scale
deflection in the basic range (at -20
dbm_v -typically). Most meters get a
good share of this voltage gain in the
I.F. sect ion.

_The selectiuity requirement is jusL
what i t  sounds l ike -  the abi l i ty to

B l o n d e r - T o n g u e  e m p l o y s  g a n g e d  c a p a c i t o r  t u n e r .
open on  FSM-2 chass is ,
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DIAGRAM 7
separate the desired carrier from any
(and all) others that might be erpected
to be present. The basic assumption
most SLM designers start with is
that they must be able to separate the
visual earrier from the lower adjacent
aural (or vice versa). Dingrom 7 shows
a typical selectivity curve.

The selectivity function is another
one of those engineering trade-offs. It
is no trick to make the meter super-
s el.ectiue (communication system tech-
nology regularly maintains selectivity
10 times as great as a typical SLM in
two-way mobile units that bounce a-
round in the trunk of vehicles). But too
much sel,ectiuity would be a disadvan-
tage for the meter operator and would
require considerably more expensive
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circuits. Entering into the ouerall se'
Lectiuity equation is stabiktg. The
sharper the selectivity the more pre-
cisely the operator must set the multi
ganged tuning knob dead-on frequencg
to find the desired carrier and its mod-
ulation for peak detection. Having on
ertremely selectiue circuit utould, com-
pkcate tuning and require much slower
mechanical tuning rates (in the tuning
knob and drive shaft). Even if you
were willing to accept the much slower
tuning rate (i.e. it would take several
times as long to get from channel 2 to
13) or the units were equipped with a
two-speed knob drive (i.e. fast and
slow) there is another (more severe)
problem with too much selectivity:
stabiktg.

CATJ for
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DIAGRAM 8

Recall that to tune from channel 2
visual carrier (with a 20 MHz I.F.) to
channel 3 visual carrier we have to
knob-tune the multi-ganged capacitor
to uarg the Local oscillntor frequencg.
At channel 2 the L.O. is 75.25 MHz and
at channel3 it is 81.25 MHz (to produce
a 20 MHz I.F.). The local oscillator is
temperature stabilized in design,
which means capacitors utilized in lts
circuit have special characteristics that
c-om-pensate for temperature changes.
Still, local oscillntors do drift. Thev
drift up and down in frequency simply
because in the price class of many SLM
instruments it is not always feasible to
build in rock solid (crystal like)
stability.

And the more sel,ectiue the bandpass
of theSLM the qui.cker a small drift in
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the local oscillntor frequencA uill moue
the desired signal out of the pass band
of the I.F. See Dingram 8. If you have
ever had the experience of setting an
SLM on carrier frequency carefullg
and walking away for a few minutes or
an hour, only to return and discover
the SLM is no.longer precisely on the
correct frequency (carrier) you haue
erperienced local oscillntor drift. Even
with the kind of selectivity curve found
in Diagram 7, drift is not uncommon in
some units.

SLM units with an I.F. attenuator
(i.e. gain control) are nothing more
than a calibrated means of varying the
otherwise fixed-gain of the I.F. block.
This is usually done as a means of
giving the operator an extra operating
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control, a function we will discuss in
detail in November and December.

DETECTOR

The r?F signal uoltage constructed
through the amplifier stages (RF +
I.F. or I.F. alone) is turned into a
meter reading voltage in the detector
stage. The detector is typically a diode,
although it may be a transistor. The
detected video signalisnot capable of
driving a video monitor (even with
amplification) because the selectivity
of the SLM is far too tight to allow
proper passage of the approximately
4.0 MHz wide video information found
in a broadcast TV signal.

Some units use "snap-in" diode units
that rest in position between two
metal prongs. They are "pressed" into
position and hold in place through
mechanical strain (i.e. they are not
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soldered into position). This allows the
user to replnce the d:trtde should it ever
go bad without having to get into the
circuit with a soldering iron. However,
with this advantage comes the disad-
vantage thal occasionally the mechani-
calclip that hold"s the diode in plnce wi,ll
release one end (or both ends) of the
di,ode. This is most apt to happen when
the meter is accidently dropped. When
this happens the meter stops working
altogether or functions intermi.ttentlg
(as the diode prong makes intermittent
contact with the metal clip). The solu-
tion is to open up the meter and reseat
the diode in place. The clip-in diode
arrangement can also cause some prob-
lems in areas of highly corrosive atmo-
sphere. The plated contacts on the clip,
like the slide switches in the attenuator,
can or,'td,ize or corrode making less effi-
cient contact between the diode metal
end pins and the prongs on the clip.

_|lfi
l l

oLo'nITO

D l 0

D l l

D'AGRAM 9
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DC AMPLTFIER(S)

The detected voltage present at the
output end ofthe detector (diode) is zot
sufficient to drive the meter movement
in most units. A fairly straight forward
DC voltage amplifier (appropriately
termed a DC amp) solves this design
problem by amplifying the detected sfu-
nal.

Many meters use the DC amplifier
as a convenient place to apply temper-
ature compensation to the operation of
the entire unit. The Delta FST-4 is
typical of the approach taken to ensure
the meter functions with similar
accuracy over fairly large excursions
in environmental temperature. See
Diagram 9.

Silicon diodes D9, 10 and 11 are
forward biased to give temperature
characteristics equal to but opposite to
D6, 7 (detector circuit) and Q8 (DC
u-p). R33 (on *8 volt line) supplies
forward bias for Q7 and Q8 which
generate thermally corrected current
caused by the voltage drop across
D9, 10, 11. This temperature compen-
sated source is applied viaL2} and de-
tector diode D6 to the base of DC amp QT
(thereby providing bias for DC amp eZ
in the no signal condition).

POWER SWPLY

Sl,M power supplies are more
involved than you might suspect,
primarily because of two require-
ments .

When the SLM is to be utilized as a
field strength measurement device
(the FSM mode) the accuro,cy of the
measur"ements is only os good as the
stability of the ampl:ifipr/detector cir-
cuits. Stability due to changes in
environment is one thing; instability
due to voltage varying on the tran-
sistors and diodes is something else.

In the power supply circuitry one
finds substantial differences between
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manufacturers. Where one company
will lse a single transistor regulator
another will use five transistors.
Where one will reference to voltage
only another will cross referenie
voltage and current.

The complete understanding of SLM
power supplies is substance for one fair-
Iy lengthy sub-report and it will be han-
dled in that fashion before this series
terminates in the January (19?b)issue of
CATJ.

In addition to stability fDe SLM
pouer supplg ,is a tuto-source deui,ce.
Virtually all field units operate from an
internal battery supply or standard
power mains. Most of us use the
instrument in the battery supply mode
most of the time. Because battery life
is limited we are concerned with how
Iong the batteries will sustain the
units. The manufacturers have been
pretty universal in adopting an inter-
lock switch which automatically shuts
the unit off when the front covei (door)
is closed, a very helpful  feature i f  you
are constantly on the move and
frequently forget to shut the darned
thing off with the on-off switch after a
measuremenb is completed.

The choice of batteries is another
one of those trade offs. Until the verv
recent introduction of small physical
size, Iong life, high current rating cells,
if you wanted longer life, you were
stuck with larger and larger physical
battery cases. At some point the user
(you) complain about the size of the
entire package and the weight. Manu-
facturers rate the useful life of the
batteries they recommend (and design
case openings for) in different ways.
Delta tells you the FST-4 has a useful"batterg Ltfe of 1L hours continuous
running" and that the uni l  draws 11
mA current. The minimum batteru
uoltage required to run the unit is 1i
volts (two 9 volt batteries are run in
s er ies ) .
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Blnnder Tongue tells you the FSM-2
will run "approri,mately 180 hours 'in
inter"rnittent servi.ce" which they de-
fine as 90 periods of two hours each.
The FSM-2 draws 15 mA and the
minimum battery uoltage required to
run the internal electronics is 13 volts.
Again, two 9 volt batteries are operated
ln serles.

In the final analysis, an SLM that
draws lower eurrent and operates
down to a lower battery cutoff voltage
is going to get more useful battery life
out of a set of batteries.

Battery check indications are
usually made after the regulator
circuit, thus you are reading the
voltage in a go-no go situation. If there
is sufficient regulntor uoltoge to run
the unit, the batteries are in fine shape
(for the moment) and you can proceed
to do your job. As soon as the
regulator cannot maintain the min-
imum operating voltage the circuitry
requires, you have a no-go situation. It
is not wise to think of the battery
check mode as a true "voltmeter across
the batteries" circuit.

THE METEN

The choice of a meter movement is
basically made on the premise that the
user (you) wants to be able to quickly
and clearly see what the meter levels
are. Large meter faces and multi
colored scales are the order of the day.

Most meter movements are made to
the specifications of the SLM manu-
facturer, either as completely custom
movements (and faces) or as face
variations of standard meters that
meter manufacturers such as Triplett
carry in their liie. The basic meter
rnoaernents are lnw ualue (sttch as 0-200
microamps) units.

If you want to check the operation of
your meter movement, you can con-
nect a good quality VOM or VTVM into
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the "Video Out".j-ack on .most metcrs
(place Blonder Tongue meter in peak
position) and starting off around 0-500
microamps, scale down the external
VOM/VTVM in voltage steps until a
full scale reading on your SLM
corresponds to the same on your
external meter movement.

The meter movement is a 20 db
"linear" scale. With the exception of a
couple of installer meters that have 30
db scales, full left stop to full right stop
on the meter face is a 20 db range.

The meter movement people do
their best, in concert with the CATV
SLM manufacturer, to build a linear
movement. But because of the log
voltage function and meter movement
shortcomings, they fall quite short.
Take a close look at your own meter;
note how much of the scale is
compressed to the left hand side. See
Dingram 10. Two of the meters to be
reviewed in November and December
are shown in scaled relationship to
illustrate the differences in meter scale
approach.

The DeltaFST-Lhas an exposed face
areaof 3.93inches (width). The Blnnder
Tongue FSM-? has an exposed width of
4.88 inches. Thus the BT is 124.2olo of the
Delta face width. Seemirrgly the BT
would be about 24olo larger and cor-
respondingly easier to read.

However Blnnder Tongue does a
clever thing with their instrument
meter. Note in Diagram 10 that both
meters use approximately 24.14o/o of
the scale area to display -10 to 0 (db).

Both meters use approximately 31.03o/o
of their face scale area to display 0 to *5
(db). Both meters use approximately
44.82o/o of.Lheir face scale area to display
*5to *10 (db). Blonder Tongue uses a
meter desrgn which places the center of
the circle (i.e. the apparent pivotal point
for the meter needle) much lnuter down
than the Delta. In effect. the circle
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DIAGRAM IO

scribed by the face scale (or the are
drawn by the needle) is quite a bit larger
with the BT. The drawing in Diagram 10
to scale shows how the BT mechanically
expands the visual scale of the metei
movement. The Delta needle pivotal
point is approximately 2.19 inches below
the seale line (i.e. that is the radius
scribed by the needle to the scale). The
Blonder Tongue is approximately 5.31
inches below the scale line. The BT
needle "appears tobe"2.43times as long
as the Delta needle and in the end result
is an expansion of the scale through the
mechanicaldesignof the meter face that
is 31.82olo larger than the Delta. To the
!yg, in a side by side comparison, the
difference seems much grealer however
because of the long needle radius util-
ized in the BT scaling.

Finally there is the mntter of the
meter mouement linearity - the linear
response of the meter movement itself.
Obviously, a meter movement that
bunches 50o/o of the electrical scale in
24,14o/o of the mechanical display area
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is not uerg linear. What about the
electrical accuracy of the meter move-
ment? If the mechanical display vs.
electrical units is non-lineai. uhat
about the response of the electrical
displny to Linear chonges in driue
uoltage?

Most SLM manufacturers will tell
you when asked that if you want to
read an absolute level with the
maximum accuracy possible with their
instrument you should do so with a
seale reading that places the meter
needle someplace between 60 and 80o/o
of full scale. That is rnechanical scale.
not electrical scale.

The truth is that any meter move-
ment's linearity response is not good
on the low end. The needle defleition
becomes less and less accurate in the
region below 25o/o of full mechanical
scale. In actual practice, when you are
reading or trying to accurately read
levels that are in the -10 to 0 range on
your scale face, you are potentially as
much as 2-3 db out of mechanical
accuracy on top of the elcctrical
accuracy of the SLM itself.

If the SLM has an absolute accuracy
of. I /- 1.5 db - this willonlu be true in
the best case, which is whenihe needle
is around 60-800/o of full mechanical
scale (between *7 and *8 typically).
On the low end between -10 and 0 db
on top of the absolute meter accuracll
of the SLM circuitry (i.e. typicall y + /-
l.b db) you can alio be ui *uct us 2 g
db out of mechonital-displngtccurate.
Your potential inaccuracy is as much
as * /- 4.5 db in the low display ends of
the scale. which a bunch.

To avoid these compounded errors,
high-accuracy-requirement readings
should be made (where possible) with
the meter scaling in the +7 / +S
region. However, getting there with
10/20 db step attenuators may be a
trick and require external fixed (or
switchable) precision lab quality pads
ahead of the SLM.

This series will continue in the
November CATJ.

, .o
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Mult i -Bucks Here

ONE WAY IN

There is a perhaps clever ploy going
on about the country that is making a
few people quite a bit of money in the
master antenna business. A casual
mention in CABLE-captions in the June
issue of CATJ (Page 5) of an MATV
type operator we are acquainted with
brought nearly a dozen letters and calls
from others who said (in essence) "tell us
more".

Everyone who reads CATJ is aware
of the official FCC definition of a CATV
system. For those fuzzy of mind, it
reads:

"76.5 b\
Cable teleuision sgstem (or CATV
system) . . . . Ang faciltty that, in uthol,e
or in part, receiues di,rectlg, or indi-
rectly ouer the air, and amplifies or
otherwise modifies the signals trans-
mit tin g pro g rams b ro adcas t b y one or
more tel,euision or radio stations and
distrtbutes such signals by urtre or
cable to subscrtbing members of the
pubkc taho pag for such seruice, but
(such tertn) shall not include onE
such faciktg that serues feuter than
50 subscribers, or ang such faciktg
that serues only the res'id,ents of one
oT' more apartment duell:ings under
common outnership, control, or man-
a g e m e n t . . . . "
Although not officially defined as

such, most systems with fewer than 50
subscribers are generally thought of as
MATV (master antenna television) sys-
tems.
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Some would include trailer narks in
the  MATV ca tegory .  bu t  tLe  FCC
ruled this summer that a Florida sys-
tem servins around 350 subscribers in
a trailer park was in fact a CATV sys-
tem. So that closed that particular
" loop hole".

Since trailer park systems, which
charge residents for antenna service,
are now officially under the protective
wingof the Cable Television Bureau and
systems with fewer than 50 subscribers"out in the open" are generally consid-
ered not large enough to earn one a pot
at the end of the rainbow, what about
systems operating in "apartment duel-
l:tngs under common ounership, control
or management"?

The CABLE-captions mention of the
fellow we are aware of noted he now has
55,000 outlets under contract. That is a
pretty fair chunk of service in anyone's
book.

What we did not mention is that this
same fellow is on his "second honey-
moon" with "apartment dwellings un-
der common ownership" systems. His
first rainbow pot earned him nearly a
quarter of a million dollars in around two
years because he was at the right place
atthe righttime with a planned program
of backing into CATV.

HOW IT WORKS

If you are going to put in master
antenna systems in this country you
have an initial choice to make:

OPENING THE BACK

DOOR TO CATV

I
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to sell out . Which you might do. . .if the
price is high enough.

The second (and lnstl time they want
totalk to you is after they have received
the big franchise. Now they are up to
their hips in FCC forms, locating a few
tens of millions to wire the city, public
access groups demanding their own
channels and equipment suppliers of-
feringthe special of the week. They are
also up to their quill pens in red ink and
the pressure is on from the home office
to get the damned thing producing some
revenue. Your few thousand "apart-
ment dwellings under common con-
trol" represents some cash flow and it
may also let them off the hook tutth the
city iLself when construction on the big
system runs 300o/o behind the schedule
set out in the franehise.

All of this is not only possible, it is
being done; right now, today, by some
pretty farsighted CATV type MATV
entrepreneurs who have a track record
toprove theyknow what they are doing.
Selling off 3,300 "apartment dwelling
subs" for a cool 9275.00 a subscriber. in
cash, to the new city franchisee, as one
s_outhern operator of MATV recently
did, does have its attractions.

ONE OF WHICH 15. . .

dwelling" can not only carry the dis-
tant signals without fear of FCC repri
sal, but he can forget all about thbse
nasty, fault-free boxes called non-
duplication switchers, and all of the
grief and hassle that comes from sub-
scribers when a football game runs
long and the station is cut off in the last
two minutes of the fourth quarter!

SELLING THE SERVICE

Not every community needs an
MATV type of service. Many of the best
ones have been gobbled up, quietly, by
CATV type MATV'ers already. The
perfect community for this type of ser-
vice is a community that is spread out all
over the devil's half acre, with rolling
countryside, relatively short TV trans-
mitting towers, and a delightful mixture
of VHF and UHF network service.

Unfortunately Son Diego uas
snapped up some time ago.

Any community with partial VHF and
UHF network service rates high on the
ladder to likely success. Apartments are
very hard on UHF sirnals and the usual
apartment dweller has two choices: use
less than 0 db gain rabbit ears, with less
than 0 db front to back ration (love those
ghosts bouncing off the building's super
structure, the hill across the way and the
twenty story building in front) . . .or . .
plugging into the El Cheapo master
antenna system, tastefully constructed
from an unmatched combination of 300
ohm ribbon line, Korean War surplus
RG-58 and sown together with a mixlure
of carpenter's nails and 3/8 inch metal
conduit.

Some choice.
Of course there are apartments and

there are apartments. Mass produced
$125.00 per month housing complexes
are not very tempting. For one thing,
the residents keep stealing your drop
cables and setting fire to your attic head
end (what a neat place to smoke pot!).

The really tempting morsels are the"exclusive" joints where the residents

. . .a lack of FCC involvement. As long
as part76.5 (a)reads as it does the fellow
who _employs CATV techniques for"MATV systems" has a few edg'es which
even his true-blue CATV competition
car't match. Things like technicil specs
(although being shortsighted is a mis-
take as we shall see) and other things,
like channels to be carried. As lons"as
the FCC rules are so hopelessly 

"con-

fused as to preclude the bonafide cable
operator from cable-carriage of signals
that a decent outdoor hoire ant"enna
can.pick up, the MATV type has i t
made. As long as non-duplilition eats
away at the guts of CATV system sis_
nal carr iage, the l i t t le fel low with 

"a

system operating in an ,,apartment
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at least stay inside their own apart-
ments to smoke pot. These $800/$400/
$500 a month folks are most likely to
have one or two large color TV's, a
portable or two, and a yen for sporting
events. e$_tl your town has sporting
eventsonUHF, orthesports come in via
a distant VHF or UHF transmitter. then
you.really dohave something quite ap-
pealing to peddle, even if the residenis
can measure millivolts of (ghost filled)
signals off their gold plated tooth picks.

These plush "apartments under com-
mon control" or the condominiums that
have sprung up from coast to coast
which are "managed by common man-

agement" are the best targets for the
enterprising first-timer. A small $G.00 a
month service charge for good TV is not
so4ettring these people are likely to
quibble about. And because thev are
packed in close together like sardines, if
you can produce a good picture or two,
chances are excellent your saturation
will spread faster than it would in a West
Virginia coal mining community where
without the cable there is no Ty, period.

Now, what are the methods beine
used to sell thc service?

(1) St.raight Approach: "You let me
wlre up your new apartment
complex for cablc. teleuision

WHAT TO LOOK FOR Mixed Allocation Markets

Not all "markets" need CATV type
MATV systems. Some have such excel-
lent off-the-air VHF only coverage that
rabbit ear antennae function just fine
over the entire metro region. Others
need the service for purely terrain rea-
sons. Here is what to ]ook for:

Terrain Advantages

The rougher the terrain in the near
market area the more obvious the clas-

. sical need for good quality master an-
tenna systems. Many "apartment 

dwel-
ling" projects are built around low ly-
ing lake or creek/river areas and when
the sites are below average terrain,
they probably need master antenna as-
sistance.

High Rise Advantages

When local transmitting antennas
are located right on top of the "apart-

ment dwellings" and the area is heavily
developed with multi-story steel and
concrete buildings, severe multi-path
reflections may make the need for an
outdoor high quality antenna system
obvious. Local ghosting and direct pick-
up may be so severe that you are
forced to convert even VHF channels
to different channels for local carriage
in areas where local signals are strong.

If the local UHF situation suggests
that many desirable programs are a-
vailable only on UHF, the market prob-
ably has possibilities. If one network is
UHF and the remainder are VHF. the
pot sweetens.
Hyphenated Markets

Because "apartment dwelling resi-
dents" are often forced to utilize the
most meager of built-in antennas, hy-
phenated markets where one or more
stations are in-market but perhaps
30-50 miles distant are especially
tempting.
Fringe Markets

Communities 50-?0 miles from a
much larger nearby major market are
appealing, even if they already have
local three-network-seivice, provided
youcan develop good usable high quali-
ty signals from the major market with
the type of antenna height structures
to wlrich MATV type projects are
usually confined.

.Remember your MATV type system
will have to compete in the open mar-
ket place for subscriber dollirs. you
seldosr have a locked in "take it or you
don't get TV" situation. High qruiity
service will not only increase your sat-
uration, but it is your best hedge on the
future value of your system *hen the
real CATV comes to town!

r
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(well, it does use cable and it is
television!)" the pitch goes. "I
will bill gou$5.00 per month and
you tack the TV fee onto the
monthly rent." (This helps dis-
guise the true TV system own-
er.) Such contracts are usually
drawn for 10, 15 or 20 years at a
time. The contract specifies that
the cable system owner will pro-
vide a service and the builder-
owner will get a plus in his
building: cabl.e TV. . .usually
more channels and better quali-
ty pictures.

(2) \gdified Straight Approach:
The pi tch is the same,-except
the cable system operatbr"gives away the system after
10, 15 or 20 years time. This is
often done, but is usually un-
necessary because the fellow

you are dealing with intends to
sell his apartment complex in a
lew years anyhow (if you think
CATV system tax shelters are
a good deal, take a look at rent_
al uni t  tax shelters!) .  And he
never plans on being around in
20 or 15 or 10 years- in the f i rst
place. So don't giue the boat
auaa.

Whal many first timers do not recog-
nize is that a ny established, experience-d
apartmentowner (or group) has already
lad it 

"up to here" with TV complainti.
If they have ever bought an install.ed,
MATV s y s tem, they already know there
is something basically impossible about
flat line, surplus RG-58 and metal con-
duitheld together with carpenter 6 pen-
ny nails. Sure, uthenthey were building
the project they were out to sor,'e bucksl
They let the project to a master con-

I

DEALING WITH APT OWNERS

Not all project owners are going to
welcome you with open arms. It is most
desirable to deal with the projects from
a system construction viewpoint while
construction is going on (so you too can
work with the raw studs and build the
system in as the project is con_
structed), many won't be aware of the
intensity of their local television receiv-
ing problems until after the project is
completed, people have moved in and
started complaining about the poor TV
reception.

Many projects leave a considerable
amount of local authority in the hands
of the project manager when they are
owned by large out-of-town investment
groups. You may be wise to insist on
contract signatures by an officer of the
corporation, not merely the Iocal man-
ager.

Whether you bill subscribers indi-
vidually and work out rebatins ar-
rangements for a percentage oT the
take with the project owners, or bulk-
rate the monthly charges to the project
owners at a discount is an early de-

cision you must make. Most system
owners prefer the bulk rate approach
since apartment dwellers move at the
rate of once every year, about bOo/o
more often than home owners.

Don't short-change yourself with
your service contract. Remember
everything in your system is on their
private property and the opportunity
to bushwhack you after you spend all of
the money is very real. And most pro-
jects are owned as investments, sub-
ject to the whim of the invesrment mar-
ket. You may go through several own-
ers (contractees) in the course of a ten
year arrangement. Because it is your
money that is bui lding the system you
want to be adequately protected.

Condominiums are especially attrac-
tive because they are purchased, not
rented. And residents tend to stav out
longer. Be wary of condominiu- ug.""
ments that turn the project itself over
to the condominium's residents in a
period of time. Your initial asreement
is usually with the projeet developers,
while your long term agreement would
in this case be with the condominium
owner's associat ion.
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THE WINEGARD
GABLENflATtr TV

SIGNAL SELEGTOR
HELPS SWITGH

CATV PROSPECTS
INTO

SUBSCRIBEFIS.

Wincgard introduccs an cxclu-
: i r e  ncu  sw i t ch  w i t h  l r  un i quc  c i r -

- . ; : '  cu i t r y  t l c : i gncd  l o  hc l p  t u rn  CATV
" prospccts into CATV subscr ibcrs.  Wc cal l
i t  thc Cablcmatc 

' l -V 
Signal  Sclcctor .

r:. :.:,,,".*-e"*rdd

Modc l
C ' l  S-22  fo r  75  Ohm Antcnna Input
C I  S-20  fo r  300 Ohm Antenna Input

And that 's  cxact ly  what i t  does.  Hclps your custonlcr
sclect  the s ignal  he wi tnts.  Cablc whcn hc wants cable.
An t cnna  whcn  hc  wan ts  an t cnna .

W'hich nrcans you get  cxtra hclp in convcrt ing a pros-
pect  into a subscr ibcr .  Espccia l ly  u l l  thosc prospccts
wl to want thc nrany aclvantagcs of  cablc TV but  arcn' t
r cady  t o  g i vc  up  t hc r r - l ' V  an t cnnas .
( ' ab l en ra te  i s  a l so  hc l p l u l  i n  t hc  cvcn t  o f  a  poss ib l e
outagc.  So no mattcr  l row infrcqucnt  or  how br icf  the
i n te r rup t i on .  you r  subsc r i bc r  kccps  h i s  t empe r .  And
you kccp your subscr ibcr .
( 'ablcnratc,  of  coursc,  is  not  an ordinary swi tch.  I t  has
spccia l ly  dcsigncd c i rcui t ry wi th 5 l ldb isolat ion to pre-
vcnt  inter fcrcncc bctwccn cabic ancl  antenna s ignals.

And bcst  of  a l l .  cvcryth ing that  Cablcnrate does,  i t  does
rcasonably.  Bccausc Wincgard has kept  costs in l inc
and produccd C'ablcmatc at  a low pr icc.
( 'ablcmatc.  I t  cven sounds helpfu l .

Winegard Company . CATV Sales Dept.
3002 Kirkwood St., Burlington, Iowa 52601

Pleasc  scnd pr icc  and order  in fo rmat ion .

A t t c n t l o n

2 i

IYy,lN-EcnFR
WINEGARD COMPANY -  3000 K rkwood St ree l

Bur  rng lon ,  owa 52601

F i r m  N r i n r e
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tvV,-2O2 5-30OMHz
I ndoor Distribution Amplifier- o
chip off the proven tvV,-4O4
More useful output copobility
without incurr ing distort ion l im-
itofions. Brings CATV plont quol-
ity inside.

.Re l i ob l e  G  p roven  push -pu l l ,  duo l
goin-blocl {  l .C s in borh 4OdB G 25dB
verStons.

o5mol l ,  fu l ly  r - f  G o.c.  shie lded ol loy
poct loge;  mounts onywhere

.  I  l 7V  o . c .  l i ne  powered ,  LC .  r egu -
loted low-hum B+ supply

.Fused o.c.  input ,  surge protected r{
output  F-rype connectors

.Both plug- in ond odjusroble s lope G
9oin.  eosy occess to pods ond c i r ,
cur f  ry

Why Woit?
Coll Toll-Free or Collect!
Toll-free
From the Eost 8O0.448-912i
From the Vest 800. 448 5l  7l
Collect
In New Yorl<
In Coli fornio

3 t  5 .682-91 05
213.320-9105

i/Icrgncrvo;r<
catv  d iv is ion

tractor who in turn subbed out the TV
installation ("who knows from a good or
bad one?")for many bucks less than he
had it built into his contract to start.

So along you come with your flashy
smile and impressive business card thai
says you are in the cabl,e TV business.
Even if the fellow has not been exposed
to the cable TV mystique, it won'i take
you long to explain how wonderful your
industry is and why cable TV is the tiing
of ttre future (that he can hav e rig ht noi,
before anybody else in his ci[y!).

When you quietly mention that you
will put your system in free of any costs
to the apartment manager,/owner, and
that you only want to be paid for each
month's service, he only wants to know
one thing, "How soon can we have it?"

(3) Leose/Contract Approocb: Now it
may be that you don't have the coin to
start-the system once you have it signed
up.If you spend a few bucks with a good
attorney before you begin you can usu-
ally draft up a snazzy contract that has
you signing the "apartment dwelling
complex" up for service for at lcast S and
maybe 10 or more years into the future.
That signed instrument, if it has been
done properlE and if your own creden-
tials are reasonably good, is or could be
your passport to not only the bucks you
need to build the system, but quite a bit
more.

One fellow we ran into while
researching this report showed us how
he had signed a 2,000 unit complex to a
10 year contract. To talk the apart-
ment managers into this term, he ac-
cepted $3.50 for a rate the apartment
people would charge $6.00 per month
for. Then he took the signed contract,
guaranteed by a large, well-known real
estate holding company to the bank
and sold it off.

Ten years at $42.00 per year gross
income ($3.50 net each apartment x 12
months) is $420. This he discounted at
the bank for $250 per apartment, or
$500,000. The bank was not stupid.. .

f
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they put 50o/o of the amount in a re_
serve fund which would be paid to the
system's contract managem-ent firm, a
Iocal firm specializing in maintainins
MATV systems, at thb rate of $2b,00b
per year. But this left the orisinal
builder with 9250,000 gross, less" the
costs he incurred for building the sys_
tem. He figured it cost trim gSS rier
apartment unit  or $110,000. So for a_
bout five months work he walked awav
with $250,000 less the actual $110.00b
cost or $140,000 for his trouble.

Angutay you spl;ice it, that,s a lnt of
breod.

And there is more. . .the fellow still
owns the "plant", which when CATV
comes to town he will package off again.
BUILD IT TO SELL

Everyone CATJ talked with. and
there are many in this business prac-
ticing their art quietly, emphasized
that the reason their formula works so
well is attention to details. For exam-
ple:

(1) Be uery choosey about the type
of "apartment dwelling com-
plex" you crawl into bed with.
The more exclusive it is, the bet-
ter your chances for long term
success.

(2) Be careful not to ouersell your
product. Stick to things you can
install with a maximum chance of
longterm, stable operation. Try-
ing to haul in a distant 110 mile
desirable VHF signal on a 40 foot
mast is not a game you should try
to piay.

(3) Offeratleastone "local"chonnel,

such as a time and weather ma-
chine (of the not too fancy vari-
ety) and/or a "pool area camera".

(4) Use the best engineering ond
equipment auuilnble. Stick to
proven CATV techniques for
two reasons:
(A) Maintenance can be a hang

up.
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(B) When CATV does eome to
town, you want to be so
compatible that they can
simply plug a drop into
your first amplifier and
walk away (this will help
you get the best possible
price for your existing ,,a-
partment dwelling sys_
tem").

(5) Leaue some tgpe of out in gour
contract, so ifyou should sell to a
CATV system before the first
contract term expires, you have
some way for the "new owners"
to adjust the rate you are charg-
ing to the going CATV rate (a-
gain, if you get less than a CATV
system would for their service,
you can expect to have to dis-
count your subscriber selling
price downward).

THERE IS ALWAYS A CHANCE

TheFCC has beenmaking noise about
regulating "loop hole systems". With

THE FRANCHISE ROUTE

_ _ One especially successful CATV type
MATV operator franchises his ,,ier-
vice". He goes into a market and seeks
out through local advertising .,inves-
tors" in local "CATV franchises". What
he sells is his know how to build the
systems and often to even manage
them for the franchisees.

By franchising all of a market (exam-
ple: Philadelphia) to local investors. he
teaehes them how to seek out the prop-
er kind of "dwelling units" to .,sel to;',
engineers their systems, contracts
with the "franchisee" 

to install the svs-
tem and maintain it, and offers dav to
day overseeing management serv-ices
that include marketing expertise.

For this he collects a fairly substan_
tial "fr-anchisee fee" going in (example:
$25,000 for the Philadelphia ,.markit")
a healthy rate for the installation (ex-
ample: $75 per drop installed) and an
on-going franchise fee per month (ex_
ample: $1.fi) per drop per month).



trailer parks now closed as a loop hole,
there can be little doubt that apaitment
and condominium systems will even-
tually, one day, get the official "nod" of
the Commission. What that does to vou
will depend upon two things.

If the Commission follows true to
form, all existing systems at the time of
the power grab will be "grandfathered".

Thatmeans you willhave "X" number of
years to technically upgrade your exist-
ingsystem(s) and you should.be allowed
to continue carrying the signals you
have on the system at the time they take
you over.

Sobuild it right to begin with, and get
as many good quality signals on the
system as you can. That will help insure
you that you will not be caught in the
s_ame boat as many older five channel
CATV systems that are being forced to

C A T J  I N D U S T R Y  s r u D Y  A V A T L A B L E  -  A  s t u d y  o f  t h e  1 9 7 4  G A T V  i n d u s t r y ,  c o m p i t e d
by  the  s ta f f  o f  CATJ,  w i th  the  ab le  ass is tance o f  hundreds  o f  readers  who cont r ibu ted  mate-
r ia l ,  i s  ava i lab le  f rom CATJ,  as  long as  the  l im i ted  supp ly  las ts .  Address  your  reques t  to
C A T J  M A R K E T  P R o F l L E , 4 2 0 9  N . w . 2 3 r d  s t r e e t ,  S u i t e  1 0 6 ,  o k t a h o m a  c i t y ,  o k .  7 3 t 0 7 .

upgrade their systems without the
benefits of adding channels that they
could have added freely many years ago,
but did not.

sv^roPsls

Is this a "for real" report? And, is
the information it contains worth the
space it consumed?

Yes, it is a "for real" report. A sub-
stantial number of CATV type MATV
systems are being constructed. Many
are going about their business quietly,
attracting little or no attention. Others
are fighting running battles with es-
tablished CATV operators, especially
in condominium projects in places like
southern Florida. It is a part of the
industry we live and work in todav.
and as such we feel it deserves at least
passing mention in CATJ.
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ffiWffiWffiffiffiffiWffi
KffiWffi ffiffi-
They know al l  our LRC connectors are bui l t  to
perform with the highest ease of instal lat ion. When
our customers suggest modif icat ions to improve
our product,  we l isten.

Because we do our job better,  instal lers do
their  job better too, lnstal lers love us for our qual i ty
connectors and equipment,  When you get to know
our product,  you' l l  love us too.

lRc
E L E C T R O N I C S ,  I N C

9O1 SOUTH AVE,,
XORSEHEAOS.  N.Y.14845

PHONE 607.739-3844
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As long as your cablo system broko down 0NLY during commsrcials, you probably wouldn't gst too many beefs trom the subscribers (the
I FCC might lind it extremsly coincidsntal howovorl). But tho truth ls when it quits, your long d.y lusl got long$ (90% ol youl
i probloms c0mr 30 ml[!l!t rftcr you llnrlly gi hoinc rnd rnugglr up rlth I copy of CATJ?). lt is iust possible. . . . even probable, thar' one g00d break down a year could b! rvrrlrd by inlormatlon you lsarnod in the pages of GATJ. So hors comss 0u1 commercial

mossag8 . . . Things you load about In CATJ nrkc your llh rrslcr, becauso thlngs you l€arn lrom CATJ let you trouble sho0l fa3tor and
more rccuralely. Things you learn in CATJ holp you rpol probl.m beforo thoy occur. . ... porhaps early enough to avold a br0al doun
entirely. And here you are, possibly rsadlng 3omron! olrca copy of CATJ! You could have your vcry own copy, at h0ms, 0v0ry month.
See the subscriDtion lorm b6low.

t;CATJ _ SIGN US UPI

Enter my order for the items checked below:

-One year company subscription to CATJ; $10.00 enctosed.
-One year special tech rate subscription to CATJ; $7.00 enclosed.
-CATJ Super Head End Wall Chert {over 1,000 soldt}; -$5.00 enclosed for a slngle copy.

-$9.O0 enclosed for two copies, -$12.00 enclosed for three copies,

Sond to:

Name

Company (if applicable)

Address

City State

Send Order to: CATJ - Community Antenna Television Journal
42Og NW 23rd, Suite 106
Oklahoma City, Oklahoma 731O7

Zip



HANDY TEAR.OUT REFERENCE CARD TO FCC

HANDY TEAR-OUT REFERENCE CARD T() FCC

Cable Tetevision Bureau / FEDERAL C0MMUNtCAT|0NS C0MMtSStON
191 8 "M" Street 'N.W., Washington, 0.C. 20554

(l{oTE: This list correct as ol 1430 hours EDST September j7,19741

Advisory C0mmittoos (Bill Johns0n)
Technical Standards (Steve Ef f ros)

CATV Statistics (Walter Morse)
Co r l l l i ca tos0 lComp l i anco (Abe  Le ib )  . . . . . .

Setting Up New Systems (Angela Green)
obtaining A Certilicate (Greg Weiss) . . .
Status Pending Certificates (Steve Ross)

Copyrighl (Bill Johnson)
Dislant Signal Carrlago (Abe Leib) . , .
Enforcomont/Sh0w Causo 0rdors (Tony Cavende0

(Roger Seltzor)
Equal Employmonl 0pp0rtunlty (Walter Morse)
Forms 325, 326, 326A (Bob Ungar)
Franchlsing (Bill Johnson, Steve Efkos, Larry Bloom)
iIATV Sysloms (Harlan Levy)
l i l icrowavo/CARS ( Frances Peck)

Status, Applicati0ns Processing (Ann Stanton)
Engineering Matters (Brian Moir) . . ,
Interpretation ol Rules, Engineering (Early Monroe)

Mililary (CATV) lnstsllatlons (Hartan L6vy)
N0twork Ercluslvlty (Tony Cavender) . , .

202t652-6488
202t632-6488
202t632-5797
202t632-7480
2021254-3130
202t254-3407
202t254-3440
202t632-6468
202t632-7150
202t632-8882
202t632-8882
202t632-9797

. . . .202t632-9797

P a y T V ( B i l l  J o h n s o n ) , . . . . . .
Pols Atlachmonts (Jim Blaszak)
Spoclal Roliof (Tony Cavender)

, . .  . . . . . . 2 0 2 t 6 3 2 _ 8 8 8 2
. . . . .202t632-6488

. . . . . . ,202 t254-3420

202t692-6468
202t254-9407
202t264-5480
202t632-7076
202/254-3120
202t632-9797
202t254-9407

.202t632-8882

.202t632-9703

.202t632-6468

.202t632-9797

Subscrlb0r C0mplalnts ( Barbara Leventhal)
Syslsm (CATV) Dotinltlon (Bill Johns0n) . . . .
Tschnlcal Slandards (Jim Hudgens)

Propar0d by: CATJ - Community Antenna Television Journal
4209 NW 23rd, Suite 106
oklahoma City 0k. 73107 (405) 947-4717 -J

CATJ MINI.sURVEY OCTOBER-'74

our Two-way Talk Back card in the August issue brought in hundreds of comments-
So let's do it again!

(A) | -learned -did NOT learn something from this issue's article on Field Strength Meters.
(B) | -learned -did NOT learn something from this issue's article on VHF Wave iropagation.
(C) The best  ar t ic le in th is issue
(D) The least useful article in this issue was
I would like to see a CATJ article on

| -would -would NOT tike to see articles on early CATV history,
| -am -am NOT in favor of the FCC setting up tosts and licenses for personnel working on CATV
systems.

Return Survey Card to: Heather Pennington
CATJ
4209 NW 23rd, Suite 1O6
Oklahoma City, Oktahoma 73107

( E )
( F )

r�



C.TAC

FRIEND OR FOE
(; -'l tl o

You mav have heard  or  rcad  a l rou t  the
Oob le ' l ' t : c l tn ica l  A t lu is r ty  Oommi t tccs  (C. -
' l 'A ( l )  

and u 'onc lc rcd  who the l .  a re  and what
t l t t  r  , 1 , , .

ln trvo industry irreus, cable tclcvision
ant l  P I IX  in te rconnect ion ,  thc  Commiss ion
rca l i zes  i t  i s  g rapp l img w i th  exp los ivc  new
tcchno logy .  l t  can  e i ther  run  the  r i s l<  o f
regu la t ing  w i thout  p rope r  l<nowlcdge o f  what
i t  i s  l i kc  "ou t  on  thc  s t rce ts "  ( i .e .  rcgu la t ing
after thc f:rct) or i t  can attenrpt t t l  cstabl ish
some tvpc  o f  inpu t  n rech : rn ism where l rv  i t  i s
f l o t  o 1 l 1  : r p P r : r i s c t l  o l  w l r a t  i s  l r r P y r c r r i n g  l , r r t
bccomes a  par t  o f  tha t  happen ing .

' l ' he  ' l ' echn ica l  
Adv isorv  Cor -nmi t tccs  i s

thc  I . ( l ( l  answer  to  the  prob lcm.  131 '  encour -
agrng var ious  groups  w i th in  an  in r lus t rv  t< r
Prov i t l t  knowlce lga ' ,51 t '  n t l rnp , ,w( . r  1 , ,  s1 '1y1 .
on aclvisorl  committecs, whiclr arc cither
cl-raired or part icipatecl in by I iCC staff ment-
bcrs, thc Ckrmmission cre ates a s) 'ste nr whcre-
bv  the  indus t r l ' par t i c ipa tes  in  se l f  rcgu la t ion .
' l 'hc 

industry mects through i ts aclvisorl ,
cornnlttccs, outl incs objectives of stuclt ,  for
each committee group, :rnd then nrakes intra-
committee assignments to members of the
industry who are part icipating. ' l 'hcse 

groups
in turn do their "homervork", 

prepare pro-
posals for the ful l  committcc to consider ancl
then schedule meetings where thesc topics
can be discussed and resolved.

Many of the FCC's present regulat ions
and most of those reccntl l '  proposed bv the
Commission in the CA'I 'V f ield have come
from these Cl- ' l 'AC groups.

In effect, the Commission gains a fair a-
mount of f i led experrise without having a
vcrl '  large f ield force or f ield budget. part ici-

ocT., 1974

Read the Fine Print

pat ion  in  thc  ( . ' t 'A ( l  p rogram is  most l , , ,
I t 0 n o r a r v  l r r t l  i t  i s  ( l l ) c n  l ( ) . j u s t  : r l r t , u t  l n v o r r t ,
w l ) ( )  w i t h t s  l r r  1 1 r r 7 7 , 1 7 , '  l . , i s  t i t t t , ,  t 1  1 1 1 1 .  ' p 1  r -

g r a . m . ' l ' h c  ( b m r n i s s i o n  h a s  a c r i v c l y  c n -
cou rage t l  ( and  pc rhaps  so l i c i t cd )  ass i s t ancc
f o r  t l t t s t .  g r o u 1 l q .  A l t ' t . t i n g s  l r c  g t ' r r t . r t r l l v  l r t . l . l
i n  a -n  opcn  : r t n rosphc rc  w i t h  " c l r op - i n  

v i s i t o r s "
acco rc l c t l  f u l l  acccss  t o  t hc  wo r l< i ngs  o f  t he
gro u l )s_

I f  t hc r c  i s  a  c l ange r  i n  t he  ( i - � l ' AO  ap -
p roach  i t  ma1 ' l r c  t ha t  ove r - zca lous  i ndus t r v

l ) (  r s o n n ( ' 1 ,  l r r r x i , , r r S  l o  s l 1 1 y 1 y  t l r t . i r  . l t . , l i r . : r t i , , r r
to thc ( l . � l  A( i  prr>grant ,  r .nar. ,  l>c c levcloping
rccon r rncn< l : r l i ons  and  p rog rums  f o r  su [ r n r i s -
s ro l t  t o  t l t c  I t ( l ( l  wh i c l t  coa l , 1  l r c  a l t ca t l  o f  i t s
t i rnc.  I f  thesc programs ctr r ) ,  thc wcigl t t  of
l r av i ng  bcen  t l c ve lopc r l  by  t l t e  i ndus t r l . : r . t
large ,  or  l t t  Ieast  l r r , '  thosc int lustr l ,  me ntbcrs
r vho  havc  se rvec l  on  t he  C j t 'AC  comnr i t t c c
wlr ich drew up thc progr i rnt  and recorn-
mcnda t i ons ,  t hc  l i k c l i hoo t l  t ha t  t hcsc  p ro -
g rams  w i l l  be  p r cscn t cc l  t o  t hc  Cab le  I Ju r t , au
(anc l  evcn tua l l v  t o  t he  f u l l  Co rnm iss i on )  as
a  b l ucp r i n t  f o r  ncw  regu la t i on ( s )  i s  ve r y . r ca l .

Onc exarnplc of  t l tc  l< ind of  program now
bcing ser i r ius ly consic lered ancl  ref ined l t  the
C- ' I 'AC level  is  one developed by l ranel  6
('l 'e c ls n i ctt 1 O pe ra ti ort s ).

"One 
of  t l . te tosks of ' t ' t tnt l  6 is  to eut l -

I t t r Ie currct t t  ( t .ecbnicul)  prLlct iccs dnd cont l i -
t ions t rnd I .o d( tarni i l ( 'n t :cds wi t l . t  respcct
to t  l . te qut l i l icdt iot ts  oJ tecl tn ict t l  persortnel
in tlte operdtio.n dnrl nrdir.tt.ettdt/(:() oJ (.'A I'V
. \y.st . , / ,us"  accorc l ing to O.D. page (p.F. . )  of
Pane l  6 .

In a nutshel l ,  Panel  6 is  explor ing wherhcr
or not  new rules should be draf ted which
would make i t  a require.me nt  oJ 'employtnert t
for  technical  personnel  in CATV svstems that

4 1



C.TAC PANELS 6 / CATV SUBSYSTEMS

Subsystem Remarks

Microwave F i rs t  o r  second c lass  rad io te lep l . rone opcra tor ' s  l i cense now
requ l reo

Origination/Studio Camcras, camera controls, sync generators, switches, recorders,
Bqu ipmcnt  f i lm cha ins ,  c tc .  (comparab le  ro  TV broadcas t  s rud io )

Rece iv ing  Antenna Sys tcn l  A l ignment ,  phas ing ,  match ing ,  p re-amps

Heac l  End Process ing  F i l te rs ,  RF mixcrs ,  he t rodyne conver tc rs ,  s t r ip  p rocessors  (equ ip -

ment  comparab le  to ' l 'V  Ib roadcas t ]  exc i tc rs ) ,  RF leakage,  gener -
a t ion  o f  spur ious  s igna ls  (VHF and Ut lF -  rangcs)

' l ' run l<  
L incs  Impcdance match ,  opcra t ing  leve ls ,  in te rmot lu la t ion ,  f rcquency

(5-350 Ml lz )  responseJ  a l ignmcnt ,  RF in te r fe  rcnce

I ) i s t r ibu t ion  l - ines  S igna l  leakagc ,  in rc r fc rcnce
( 5 - 3 5 o  M I l z )

A l l  Sa fe ty  anc l  pu t r l i c  convcn icncc

Non i l ' cchn ica l  Wi l l  o r  s l . rou l< l  thc  F( l ( l  concern  i t se l f  w i t l . r  t cchn ica l  aspcc ts  o f
c loscd-c i rcu i t  sys te rns ,  wh ich  t lo  no t  usc  f requency  a l loca t ions
exccpt  th rough un in ten t iona l  RF rad ia t ion  ( l cakagc)?

Subscr iber  P lan t  In tc r fc rencc  (s igna l  l cakagc)  t roub lc  shoot ing ,
(5-3 5{) j\ ' l l  lz) safety

l N  T H E  N O V E M B E R  C A T J  -  P a r t  T w o  o f  t h e  F S M  s e r i e s  w i l l  r e v i e w
FSM-2 and De l ta  E lec t ron ics  FST-4  meters .  Par t  Three in  the  December
Jer ro ld  l2 - /  ,  Ihe  Mld-Sta tes  SLIM,  and the  Sade lco  FS3SB.

t h e  B l o n d e r - T o n g u e
C A T J  w i l l  r e v i e w  t h e

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

r 1dB or Belter
Highest Accuracy
in i ts  c lass.q

l r .4odel FS-38

l d e n t i c a l  l o  M o d e l  F S - 3 S B

U H F  i n s l e a d  o f  S u p e r  B a n d

model FS-7338
54-216 MHz

, 2 dB or Better
Highesl Aocuracy
at lowest cost

M o d e l  F S - 7 3 3 8  S p e c i a l

ldent ical  to N.4odel FS-7338

tess speaKer

DIAL  SHOWS MID .BAND CHANNELS .  RUGGED MICROAMETER

IMPROVED TEMPERATURE STABILITY .  PROTECTED GOLD PLATED ATTENUATOR SWITCHES

Call  or wri te for f ree color brochure

$adelG0, lllG. 2ee park Ave., weehawken, N. J. oTolt / ret.2o1-866-0e12
ceneral representalive ror Europe: 04,15""0fl9; bj".a�,l!i,P"flt68iL?i$,Jlt?3,,ilx".,Jit[alz 

- Tet o41-22 6s 0r rerex rELFr 78168
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they obtain some exist ing (or new) form of
FCC l icensing such as FCC First Phone.

Keep in mind that Panel 6 is looki.ng I 'or
guidel ines and is secking to develop cri teria
so that i t  may make i ts ful l  ( lcarned) recom-
mendations to the Commission. This is not
necessari ly going to be " law" but i t  wi l l  be a
suggestion for addit ional CAI'V rule making
if in fact Panel 6 decides that these "rules"

need to be implementccl.
O.D. Page points out "- l-he F'CC requires

certain minintum quali f icat ions of technical
personnel who operate broadcast stat ions
(e .g .  Sec t ion  73 .93  Subpar t  A  o f  thc  FCC
rules requircs that only a f i i rst Class I{adio
' l 'elcphone 

Operatormay make certain opera-

t ional adjustments and measurements for a
broadcas t  s ta t ion) . "

Pagc asks "Would publ ic safety and the
public intcrest be best servecl by rcquir ing
minimum formal technical qual i f icat ions ap-
pr ( )vc ( l  by  thc  FC( .  o f  rn  eng inc t ' r  rcspons i -
blc for operation, maintcn:rncc, ldjustmcnr
and/or n)casurement of performancc of a
CA'I 'V svstem?

If the answer to that question is yes, what
qua l i f i ca t ions  wou ld  be  necessary  in  an  opcr -
at ing (CATV) engineer?

What problems present themselves with
respect to the number of qual i f ied people
avai lable now and in the future? What should
be done to insure an adcquate supply of
qual i f ied people ?

Would l icensing of CATV system operat-
ing engineers tend to bring needed recogni-
t ion to the importance of this function, and
thus tend to improve the technical com-
petence of the industry?

Would the CATV operators (management)
welcome such a move as l icensing, or would
it  be considered overly burdensome from the
administrat ive viewpoint? What benefi ts
would accrue to the operator? Wl-rat ari  the
disadvantages to the operator?"

As you can see from Mr. Pagc's questions
and comments, t l -r is panel is cleacl serious
about evolving some recommended programs
for thc Commission in thc area of technical
qual i f icat ions for CA'I-V personnel. Mr. Pirgc
raises many qucstions ancl this re lat ive ly l i t t le

" . .  .we lost f ive fuses per day, on the average, at our CATV head end in
Hamburg, Arkansas before we instal led the Mini-Mizer.  s ince instal l ing the
unit ,  we have not lost one single fuse. Now the system just s i ts there and
perks along beaut i ful ly!" ,  reports CATV operator Joe D. Davis of Arkansas.

T h e  M l N l - M I Z E R  h a s  b e e n  d e v e l o p e d  e s p e c i a l l y  f o r
CATV power ing  prob lems.  l t  i s  a  soph is t i ca ted  surge
pro tec tor  tha t  i s  ins ta l led  wherever  you ob ta in  AC
power  fo r  your  head end or  sys tem.  l t  m in imizes
outages  due to  power  swi tch ing  sp ikes ,  t rans ien ts
and surges  .  and ,  .  .  i t  p ro tec ts  aga ins t  l igh tn ing
s t r i kes  too !  The in t roduc tory  p r ice  is  9200.00  each
( fu l l  12  month  war ran ty  and money-back  guarantee)
FOB;  $25.00  ex t ra  fo r  a  weatherproo f  po le  mount ing
hous ing .

BROWN ELECTRONICS
Artemus Road Barbourville, Ky. 40906 (606) 546-5231

I
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known C-TAC panql could be developing
some recommendations which wil l  have long
lasting, quitc involved inf luences on rhe
CA'l 'V inclustry for decadcs to come .

1'hc tablc appcaring here is the C-I 'AC
Pancl 6 outl ine of the various ( lA' l ' \z e ngineer-
ing/tcchnician functions as they view the
industry toclay. l t  is from this outl ine t l-rat
Panc l  6  i s  c lcve  lop ing  i t s  gu ide l incs  and rec-
ommcndat ions .

' l 'he 
importancc whiclt  thc Comr-nission

attachcs to thc f un r: t ions to cla tc and thc
plans for thc future of the ( l-Cl 'AC program
c a n  l r t '  f 0 u t t t l  i t t  r t  ( l r l t t n t i s s i r I n  : t l l t ) ( ' u n c ( ' n ) ( . n t
mac le  on  Ju ly  1  7 .  ln  i t  the  Ckrmnt iss ion  no tcd
"' I 'hc Cable 1'e lcvision Arlvisory ( lommittee

on l iec le ra l /S ta te / l ,oca l  I t c la t ionsh ips ,  and
thc  ( lab le ' l ' c lev is ion  Ac lv isor ) '  ( lommi t tee

have bccn cx tcndcd f ( ) r  two ycars  sub jcc t  t< r
thc apyrrovl l  of thc Off ice of A,lunagcrncnt
and l lu<1get.

' l ' he  
A t lv isory '  Conrmi t tcc  on  I iec le ra l /

Statc/ l ,ocal I lclat ionshi l-rs wa.s crczrted on
Fe l r ruary  2 ,1972 to  p r ( )v idc  thc  ( lommiss ion
wi th  inc lus t ry  cxpcr t i sc  conccrn ing  I ;cc lc ra l /
S ta te / l .oca l  rc la t ionsh i l - rs  in  the  rcgu la t ion  o f
cab lc  tc lcv is ion .  ( lon t inuat ion  o f  thc  ( lo rn -
mittcc is ncccssary to assure that :r  l rorly of
expcr ts  i s  ava i la l r l c  to  fu rn ish  add i t iona l  a t l -
vice ancl reconrnrcn<l:rt ions on spccif ic rcgu-
la to ry  i ssucs .

' l  hc  ' l ' cchn ic : r . l  
Ar lv isory  ( lo rn r r r incc  s r r . r -

s is t ing  o f  a .  s tcc r ing  conr r r i t l c r :  a r r t l  n inc
work ing  p i tnc ls  was cs ta . l r l i s l rc r l  to  p rov i r l c
t h c  C o m r r i s s i o n  w i t h  t c c h n i c u l  r l : r t : r : r r r r l
recontmcndat ions  on  a  w i< lc  vur ic ty  o l  i ssu t ' s
re la ted  to  p rcsc l l t  an t i  f r r tu rc  us t '  o1  t . : r l r l t .
t c lev is ion ,  inc lu t l ing  < :a . l r l c  t ' : r r r i r rgc .  o f  lo t ' ; r l
o r i g i r t l t i , ' n  p r ( ' g r : u n s .  t w { ) - w ; r y  t . r r r r r r r r r r n i t . : l
t i ons  and var ious  o t l rc r  sc r rv ic r .s .  M: r  ny  r r ro r r t  l r s
fu r ther  wor l<  i s  nccr lc t l  to  p t ' r lo r r r r  r ) (  ( . (  ss : r  r ) .
s t u d i e s  a n d  t c c h n i c a . l  t c s t s : r r r r l  1 o  1 r r 1 1 1 1 ; 1 1 . 1 , .
de l ibera t ions  ne  ccss : r ry  l i r r  t r r r r rp i l ; r t  io r r  o l '
the  ( lommi t tee 's  f ina l  rcpor r . "

, \ '1r. O.D. PLtga nwy bc cortt trr l tr l  ,r t  ( . ' rr l t l t
Dynant i t : s ,  I  r t c . ,  75O1 C- l  Spr i t tg  L t l l t '  I  ) r iu ' ,
Be t Lt cstls, Mttry ltr n d 2 O0 3 1.
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Worth 0uoting

Arthur S.  Taytor ,  Chairman 0f  CTAC panel  2 (Subject ive Eval_
uat ion of  Picture 0ua i ty) :"When we bui l t  our f i rs t  system in Kal ispel  ,  l \4ontana some 20
years ago,  i t  (cabe) was the only way you could get  te levis ion.
Something was bet ter  than nothing.  So picture qual i ty  in that
environment was somewhat d i l ferent  f rom the pic lure qual i ty  0ne
needs In an envtronment where seven good qual i ty  stat ions are
easr ly receivable on rabbi t  ears at  a home. p icture qual i ty  is
reevant,  I0 some extenl ,  t0 what you want.  l l  i t  happens to be a
dul l ,  l i fe less pr0gram that  you are not  interested in,  p icture qual i ty
d0es not  mean much. 1f  11 is  s0mething that  you real ly  want to see
badly -  've 

seen peope watch a basebal l  game they wanted t0
see very Dadly when you could hard y d ist inguish the bai l  f rom the
snow. They loved t l  So i t  is  re lat ive to what the subject  matter  is

how do you leel  about the sublect?"
Worth ouoting

Hutrer t  J  Schlaf ly .  Chairman, CTAC Execut ive C0mmit tee:"Cable nelw0rks are a new opp0rtuni ty for  communicat ion
servrces tor  the c i t izens 01 0ur cOuntry and for  the wor ld.  The
manutacturers of  e lectr0nic equipment have not  tota l ly  appreci_
ated the pr0blems 0r the s ize 01 the potent ia l  market .  Consequent-
ly  there is  n0l  as yel  adequate s0urces ol  supply o l  hardware
desrgned 10 implemenl  the commOn end. We are ta krng about a
mass market  l0r  a faci l i ty .  We are not  ta lk ing about mi l i tary 0r
gOvernment 0r  b i  business where indiv jdual  requirements some-
trmes set  the performance speci l ical ions,  regardless 0f  the cost .
We are ta lk ing about c0nsumer product  ut i l izat ion of  h igh tech
n0l0gy laci l i l ies.  This requires great  sk i  I  in  manulaclur ing,  lo
keep the c0sl  down and lhe performance up We do not  have lhat
yet .  '

Worth ouoting

Bernard D. Loughl in Chairman of  CTAC panel  3 (Receiver for
Cab ie  TV ) :

"Coft r0 l  01 di recl  p ick-up in a s l rong stgnal  area requires:  ( l )
Careful  shie d ing 01 the tuner.  (2)  good shie d ing 0l  the down lead
calre,  {3)  g00d grounding 0f  the d0wnlead cabte to the tuner
r l r0und. This a lmost  ru les 0ut  the s0 cal  ed hot-chassis ( t rans-
former less) recetver conslrucl i0n "

Worlh 0uol ing

Henry M. Dianlbra,  Chalrman of  CTAC pane 5 (Cabe Fre
quency  Ass iqnmen ts ) :

'We are ponder ing whether 0r  nol  c0nverteTs.  external  to the
recetver,  wi  I  be a part  of  the scene hereaf ter ,  0r  whether they are
0n y a l rans ent  phenOnlenof that  wi l l  b€ l0r0ot ten wi th n the next
decade

Worlh 0uoling

Dav id  D  K lney ,  Ch ie f ,  Cab le  Te lev i s i on  Bu reau :"  ln my v iew the (CATV) industry was born as a resu t  o1 lega
craf lsmansh p.  But .  .  .has the FCC been gui l ty  of  t reat ing cabe
regulat ion as str ic t ly  a egal  pr0blem when in fact  i l  is  a techn0
l0gical  pr0blem? |  th ink the lndustry is  more a mixture of  the two.
bo th  l ega l  and  t echno log i ca l . "
Worth ouot ing

Herbert  P Michaels,  Chairman 01 CTAC panet 6 (Cabte TV
Techn i ca l  0pe ra l  ons ) :

"Should a CATV system be c0nsidered that  group 0f  cab e and
e lec t r 0n rcs  l ha t  i s  nc l uded  w i t h i n  a  c i v i l  d i v i s0n ,  mun i c i pa l i t y ,
cr ty.  0r  what have you 0r  shou d a cab e syslern be del ined as an
electr0ntc complex centered ab0ut a centra d ist r ibuIon point  that
(mrght)  inc lude several  c iv i  d v istons 0r  several  munic,pal i t ies?, ,
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T E C H N I C I A N  N E E D E D  t o  t a k e  f u l l  r e -
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Worth ouoting

Archer S. Taylor, Chairman of CTAC Panel 2 (Subject Evalualion
of  Picture 0ual i ty) :

"Cable te levis ion today is  st i l l  in  a sense just  l ike i l  was ( twenty
years ag0).  l l  is  a business;  i t  has a serv ice to sel l .  That  serv ice
consists of  del iver ing what comes in one end to a customer on the
other end.  The measure of  qual i ty  of  whal  is  del ivered is  the
qual i ty  of  the picture that  lhe customer sees on his te levis ion sel .
This seems to be ala i r ly  s implething.  Everybody l0oks at  a TV set
and can decide whether he l ikes the picture 0r  not ;  that  should be
a simple natter. It turns out to be a very complex subiect."

rygul'oqc
Delmer Ports,  Director  0f  Engineer ing,  Nat ional  Cable Televis ion

Associat ion:
" l  l ind i t  convenient  to th ink of  (proposed) standards in three

categor ies:
(1)  Those standards that  are regulated legal ly  in the publ ic 's

interest. Unwarranted signal leakage from a cable syslem would
be one ol  these.

(2)  Those standards required for  uni lormity;  th is could be
industry accepted and does not have to be legally or lederally
regulated.

(3) Those standards for good engineering practice which serve
as objectives fOr equipment design 0r competitive ratings.

General ly ,  legal  regulat ions on technical  parameters tend to
stabi l ize development.  lndustry standards opted to voluntar i ly
general ly  foster  innovat ion.  Both the industry and the publ ic  need
a heal thv balance of  the two."

USE Class- l -Cat  C lass i f ieds  to  se l l  surp lus  equ ip -
m e n t ;  l o c a t e  n e e d e d  e q u i p m e n t .  O v e r  6 , O O O  r e a d e r s
each issue!

T
T
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Signal carriage continues to give some oper-
ators problems. Meadville Master Antenna,
Inc., Meadville, Pennsylvania sought the
right to waive section ?6.91, to carry NBC af-
filiate WFMJ, Youngstown, Ohio in lieu of
NBC affiliate WICU, Erie. Meadville had at-
tempted to show with a 1966 engineering study
( this fight first began then) that WICU clid not
place the required Grade B siglat over Mead-
ville. The administrative Law Judge found
that contrary to the 1966 study, the WICU sig-
nal was generally superior to WFMJ over
Meadville. The Law Judge also found fault
with the system that allowed differences be-
tween "predicted contours" (which set prior_
ities) and "signal strength" (the actual level
present).
"The establishment of the contours of the

station for purposes of the priority in no way
establishes the level of the media,n sigrral in.
tensity within the ca,ble community; nor does

the determination of this median value of
(the) signal intensity change the location of
the previously determined contour', the Com-
mission noted.

Cable operators have attempted to use the"lack of sigrral within a predicted contour" as
a reason for waiver of various carriage and
non-duplication mles. The Commission has
perhaps setUed that argument for all time by
noting ". . .a community located within a sta,-
tion's established priority contour may not re.
ceive a signal as great in intensity as the sta-
tistical average a,ssumed by the Commis-
sion's rules because the Commission's defini-
tion of contours explicitly contemplates that
there ma,y be pockets ol poor reception within
any contour. Where pockets of poor reception
are situated within a community in a station's
contour, this of itself is not sufflcient to wa,r-
rant a w&iver."

R E P A I R  . . .  R E P A I R

Richey Development Company an-
nounces the opening of an Oklahoma
City repair depot to serve the CATV
industry from Mid-America. We are
staffed and equipped to repair most
types of CATV equipment (no matter
how old) quickly and eff iciently. Put
old equipment back in service!
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