


TESTS PROVE RMS UNITAPS COST LESS!

That’s right, the RMS Unitap can save you important money.

3. The fact is that when you calculate the total dbs
saved in insertion loss by using the Unitap, you
will soon find that the savings in line extender and
amplifier spacing alone will far exceed the difference
in price between our tap and the less costly ones.

1. The fact is, we do not know of any competitor,
selling aless costly tap, who is anxious to have
you test their unit against the ““Unitap”’

2. The fact is, once tested against other major
brands, you will find the RMS Unitap vastly
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TV RECEIVING EARTH STATION

® Antenna meets all FCC requirements for both @® Double reflector feed system- for superior cross
receive and transmit polarization discrimination. (Much better than
prime focus!)

® Gain 51dB at 3.95 GHz. G/T of 26 when using @® Antenna erectable without crane
GaAs FET pre-amp with 3dB NF at 20" elevation.
Video S/N 52dB minimum with 34dBw EIRP @® Guaranteed system performance

* ANDREW

Andrew
introduces a
new complete
earth station . ..
10 metre
‘antenna, LNA,
receiver,
connecting and
pressurizing
systems . . .

plus transportation
to site, installation
and checkout if you want it.

More than 40 Andrew earth
station antennas are now in
service in the Canadian

domestic satellite system of
TELESAT Canada. 100 Andrew
earth station antennas will be
used in the Alaska Small Earth
Station Program.

Call or write for complete
information.

.

ANDREW CORPORATION, 10500 W. 153rd St., Orland Park, IL, U.S.A, 60462 Telephone: (312) 349-3300
ANDREW ANTENNA COMPANY LTD., 606 Beech St., Whitby, Ontario, Canada L1N 5S2 Tel: (416) 668-3348
ANDR'EW ANTENNA SYSTEMS, Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS, 171 Henty St., Reservoir, Victoria, Australia 3073 Telephone: (03) 460-1544

ANDREW ANTENAS LIMITADA, Caixa Postal 600, 18100 Sorocaba, S3o Paulo, Brasil. Tel: Sorocaba 2-8900
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KYLE D. MOORE, President of CATA, Inc.

Happy Hunting Grounds

When the Federal Communications Commission marched
into the CATV world in March of 1972, and proclaimed their
law was to be the law of the land, there were (according to
FCCrecords) 2,839 operating CATV systems in this country.
These 2,839 systems were ‘‘grandfathered,” which is a
clever Washington term for being allowed to continue to
operate for a period of some years before full obedience to
the FCC conquerors is required.

Of all of the requirements which grandfathered systems
face by March 31, 1977, one stands out above all others. And
that is the requirement that all grandfathered systems have
on file at the FCC an application for a Certificate of Compli-
ance, by March 31, 1977.

Now the CAC by itself is, as they say in Washington, ‘““a
piece of cake.” Unfortunately, the cake is laced with arsenic
and here is why. To apply for a CAC, the grandfathered
system must go before the local town officials and obtain a
new or substantially modified operating permit (franchise,
easement, etc.). The FCC rules require ‘‘total compliance’’
with FCC franchising guidelines (76.31 [a] 1-6 and [b]); and
that means most (if not all) pre-72 CATV permits, fran-
chises, etc. have to be modified to suit the FCC’s guide-
lines.

And that is where the industry is in deep trouble.

In the September, 1974 issue of CATJ, a report entitled
“The Horrors of Preparing for March 31, 1977”’ talked about
what might well happen out there in grandfathered CATV
land when existing systems were forced to go to their local
franchising authorities to obtain new agreements. In that
report we quoted CATV’s Madam Ambassador Polly Dunn
of Mississippi, who said, “Suppose a system upgrades its
technical specifications, as required by the 1977 technical
requirements, at a considerable outlay in new capital funds.
Then suppose the CATV company went to its city council and
asked for a new franchise, a franchise that meets the re-
quirements which the FCC has set. Now. . . also suppose that
a second party or group has designs on your cable system
and its franchise, and through local political pressure, back-
door politics or just plain outright bribery, talks the local
franchising authority into denying your request for a new
franchise, and in granting a replacement franchise to this
second party or group. Then what?”’

This question, based upon the real world politics one often
finds in small and medium sized communities of every size
and shape and location, is uppermost on the minds of several
thousand ‘‘grandfathered system operators’” these days.
And for good reason, the fears of Ms. Dunn have already
begun to mature and existing systems are already losing
franchises to new groups!

Here are two cases in point. On October 21, 1975, the local

cable office of Cablecom General, Inc., in Idabel, Oklahoma,
was notified that a request for granting a competitive fran-
chise was on the agenda for the Idabel City Council meeting
for that very night. Idabel is a community of approximately
6,000 people in extreme southeastern Oklahoma, and the
system serves approximately 1,950 subscribers. The system
has been operated by Cablecom General since 1961. The
competing firm, made up of a couple of veteran cable people,
promised to deliver to Idabel a number of new services,
including: (1) Pay television consisting of between 5 and 10
major motion pictures per month, (2) Two news service
channels, (3) Local origination events of a local interest,
(4) Achanneldedicatedtouse by local schools, and (5) car-
riage of network signals from Oklahoma City, a point 215
miles distant, and, (6) an increase in the franchise fee paid
to the city. At the end of the presentation the City Council
voted 3 to 1 to grant a new franchise to the new firm. Keep in
mind that Idabel has fewer than 2,000 subscribers, and is
essentially fully saturated.

Now move ahead to November 4, 1975, and change the
scene from Idabel, Oklahoma to Hugo, Oklahoma, a nearby
community of 6,600 residents and 2,400 cable subscribers.
Cablecom-General also operates in Hugo, where they have
operated since 1957. The Hugo customers are served by six
channels of television, a weather channel, an emergency
(weather) alert system, and FM signals. Hugo has three of
its six signals brought in via microwave while Idabel brings
in two of its signals via microwave.

On November 4, a group that identified itself as Hugo
Cablevision asked for a new CATV franchise. Hugo Cablevi-
sion consists of the editor of the local Hugo newspaper and
his son, alocal CPA, a local grocer who coincidentally is the
husband of a member of the Hugo city council, and, a local
attorney, who coincidentally is also the City Attorney for
Hugo.

At a further meeting on January 13, Cablecom-General
and the new firm, Hugo Cablevision, made separate presen-
tations to the Hugo city council. At that presentation, the
principals of Hugo Cablevision identified as the ‘‘captains of
their team’’ the same two veteran Cable people that had
been awarded a new CATV franchise in Idabel back in
October. Cablecom-General sought to have their Hugo fran-
chise adjusted, updated and extended, based upon the FCC
requirements as set forth in 76.31 (a) and (b). Hugo Cablevi-
sion wanted Cablecom-General booted out of town and they
wanted their own group awarded a franchise.

Finally, on January 27, the Hugo city council moved to
adopt the application from the new group, and by a vote of 6
to 1, Cablecom-General was out of business in Hugo, effec-
tive this coming June 27 (six months following the vote).

Now shift the scene north to a small town (that will for now
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goun-identified, butitisreal and this is a true story, nonethe-
less) in south central Kansas. The town has a population of
around 800 and the fewer-than-200 subscriber CATV system
operating there has been doing a good job for more than 12
years. The owner-operator is a local man, who hardly earns
even a partial living from the system, and he must depend
upon his general electric and electronics business to even
sustain a poverty income level for his family. Here a group of
out-of-town sharpies from a neighboring state have come to
town to work up the local populaion against the local cable
operator. His five channel low band system has been under-
going a rebuild for several years, a piece at a time as he
could manage the cost of aluminum cable and solid state
amplifiers. The sharpies came into town and promised
‘“‘twice as many channels.”” Thisindividualis now locked in a
life and death struggle for his very small (fewer than 200
subscriber) cable system, and the focal point is his having to
obtain a new franchise before March 31, 1977. The same
group is also working up the residents in another nearby
community where a local operator serves fewer than 300
subscribers in a system that is 14 years old in a town of 1,100
people.

Ineach of these four towns, thelocal cable system has been
invaded by people already in the cable business, people who
operate on the fringe of legitimacy. Anyone who has been
around a few years has picked up enough of the blue sky
jargon to know how to persuade a city council with promises
such as ““distant signals,”” ‘5 to 10 movies a week,”” and the
like. The two fellows who engineered the Idabel and Hugo,
Oklahoma take-overs of Cablecom-General franchises have
nearly forty combined years of cable background!

It has long been thought that the local operator would or
should have the upper hand in situations such as this. He
was, afterall, on hand, in place, and doing business in the
city. And if his local relations were good, the theory went, he
should have little difficulty staving off ‘‘strike applications.”’
Sadly, the local operator may be at a tremendous dis-
advantage. He is oftentimes a realist while the new appli-
cants are quick to promise the blue sky. The established
operator hesitates not a moment to try to point out why a
distant 200 mile plus station is not economically feasbile for
the system, while the applicant for the franchise talks glibly
about ‘“‘satellites,”” microwave and all of the other promise-
them-anything programs we can all rattle off without draw-
ing a breath.

Now the mere fact that we have related four recent events
in Oklahoma and Kansas should not lull you into any false
sense of security. We have chosen these events to relate only
because we have been close enough to watch with concern,
first-hand, as the stories unfolded. Our mailbox and tele-
phone has been filled of late with similar stories from Cali-
fornia to New York, Minnesota to Florida.

At a recent state-association cable meeting, an FCC type
person invited to address the group was asked what assis-
tance or relief the grandfathered cable operators might
expect from the FCC in this area. ‘“You certainly have a
problem alright...but perhaps if you had taken better care
of your local city relations, you wouldn’t have that
problem....” was the terse reply.

The FCC man missed the point completely. He, and his
fellow 59 cable attorneysin the Cable Television Bureau, and
the seven FCC Commissioners, are the cause of this prob-
lem. Without the March 31, 1977 “franchise compliance re-
quirement,’’ it is doubtful that Cablecom-General would be
facing a ‘‘get out of town by June 27th”’ edict, in Hugo,
Oklahoma. Without the Commission’s stepping into our pri-
vate contracts with our local municipalities, and without the
Commission’s demanding that we modify those private con-
tracts to a set of terms which they find more to their liking,
the sharpies would not moving in on two small towns in
Kansas, nor would they be out making wild-eyed blue sky
promises in Idabel and Hugo, Oklahoma.

Back in 1974, when Ms. Dunn of Columbus, Mississippi
voiced concern for her own system, an FCC man showed
concern not for the potential plight of Ms. Dunn, but rather
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he showed concern for a ‘“‘continuation of cable service to the
town’s subscribers.’’ The commission clearly is not going to
act as a court of last resort to overturn local decisions. Nor
should they.

But they should quit beating around the bush and hiding
from the plain truth, that being, that because of their rules,
dozens, and perhaps hundreds of hard working cable opera-
tors may wake up on April 1, 1977 and find that 10, 15, 20 or 25
years of their lives have gone for naught. That because of the
FCC’s CACrules, and because of the FCC requirement that
franchises be re-awarded before March 31, 1977, the estab-
lished system operator is, like Cablecom-General in Hugo,
left with tens of miles of local cable plant, and nolocal permit
to operate.

This is squarely a problem created by federal meddling in
local affairs. The sharpies are using the federal rules to force
established operators out of business. They are using the fact
that thelocal cable operator is forced to update his franchise
as anexcuse tomove in on the local operator, promise lots of
blue sky, and romance the local city council away into a
never-never land.

Now — what can be done? Well, for one thing, we could
publish a list of the names and addresses of these vultures
who would put fellow operators out of business. Then if and
when a supplier signed a contract to supply equipment to one
of these fellows or firms, we could publish that also. You, as a
concerned operator, might find it useful to know whose
equipment these vultures would be using. That might have
some bearing on the next equipment you would buy. But that
probably has anti-trust implications, and besides, the sup-
pliers cannot be expected to be held accountable for who they
sellto; at least not in these perilous times that our supplying
arm is now experiencing!

No, the answer is not ‘‘after-the-fact;’’ it is ‘““before-the-
fact.”” The answer, like it or not, is at 1919 M Street in
Washington: at the FCC. The FCC must and should recog-
nize that they are the primary cause of this problem, and
thatlike it or not, their rule is being utilized by some people to
deprive existing citizens of their property, often without
proper due process.

The FCC must get their head out of the sand, admit they
are at fault, and take action to relieve the pressure before it
gets totally out of hand. They should immediately move that
rather than insisting on a March 31, 1977 franchise compli-
ancedate, that grandfathered systems have until their pres-
ent city franchise (permit, easement, etc.) runs out to bring
the franchising instrument into ““‘compliance.’”’ If the March
31, 1977 deadline is voided, and the existing grandfathered
systems are allowed to continue to operate without federal
franchise compliance until their present franchises (per-
mits, etc.) expire, the pressure now placed on operators in
towns like Hugo and Idabel will evaporate. And that will slow
down the franchise grabbers in one big hurry.
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you can get MORE
for your testing dollar!

NEW 10-4550 Dual-Trace
DC to 10 MHz Scope

Has digitally-controlled time
base, automatic triggering,
extra bright trace and fast
writing speed. A special TV
position on the trigger se-
lect switch cuts off high
frequencies for triggering
on TV vertical frame signals.
Shpg. wt. 31 Ibs.

S0-4550,

Assembled . ........ 525.00
10-4550, Kit Form . ..379.95

10-4510 Dual-Trace
DC to 15 MHz Scope

Our best scope features ver-
tical delay lines, 45 MHz
typical trigger bandwidth,
maximum sensitivity of 1 mV
over full vertical bandwidth.
The CRT has post-deflection
acceleration for extra high
brightness.

Shpg. wt. 34 Ibs.

S$0-4510,
Assembled ........ 775.00
10-4510, Kit Form . ..569.95

|

NEW SR-207 X-Y
Input Recorder

More features and flexibility
for the money! Built-in
sweep, vacuum paper hold
down, individually floating
X and Y inputs with front
panel controlled fillers. Less
than 1second balance time.
TTL compatible remote con-
trol for pen lift, servos and
sweep start.

Shpg. wt. 26 Ibs.

SR-207, Assembled . .700.00

SR-206 Dual-Pen

Strip Chart Recorder
Ideal for comparison uses—
both channels have identi-
cal inputs and specifica-
tions. Uses disposable nylon
tipped pens for distinct
traces at any chart speed.
Features 250 msec balance
time, digitally derived chart
speeds, full remote control
capability. Shpg. wt. 32 Ibs.
SR-206,

Assembled ........ 1395.00

Read all about our complete line of kit or
assembled instruments in these
two new catalogs...they’re

Our assembled instruments catalog de-

scribes the latest in quality, reliable in-
strumentation from Heath/Schlumberger.

Our Spring kit catalog describes over
400 kits you can build yourself for fun,
for profit, for practical living.

'---------‘ |

TE-336 l

Heath Company, Dept. 310-16
Benton Harbor, Michigan 49022

[] Please rush me my FREE Catalogs.

i

Address l

City State l
Send for your copies today! s T Zip

Heath Company, Dept. 310-16,
Benton Harbor, Michigan 49022




introducing...

the . |
Model

Remote
Standby
Receiver L.°

-2000

80600
$000coe Trjm.ﬁ”’“‘ 00000
oy . i ....‘...

') B ‘s\w I“M[ bim g 3 ‘
) & '&) &
| D)
FEATURING: =

® Touch=Tone® Link input/output channel selection
® Total bypass of faulty processor : : ’ y
® Expandable control unitito switch RF, video, and maré . ~ |
® Ultra-high isolation switéhes \.
® Crystal controlled converters '

SEETHE SR-2000 TN ACTION AT THE ‘76 NCTA CONVENTION IN BOOTHS 804-806

Touch-Tone® isan A.T.&T. Tradeiﬁark

COMMUNICATIONS INC. 1077 Independence Ave. ® Mtn. View, California 94043 @ (415) 969-3042
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In TEXAS...
we bmld em
dhhﬂ'

V|r ally anyone with a hardware store welding set
bunch of pipe can '‘claim’’ to be a tower

|

should consider the long-term reputation
lier, the number of towers he has standing

Nz

ications Servnce has supplled hun' 1

lbstern Commumcatlons Serwce has
unications-supply business for 45
n Communications Service is no

! e experienced full |
cnowhow to do the job
alt materials and workman-

Western Communications Service is one of the largest
suppliers of CATV logs (and yes ... Yagi-Uda an-
tennas, too) in the nation. There are Western logs on
CATV towers providing quality service today that were

installed 15 years ago! Our log-line-up is complete, -
and the prices are difficult if not downright impossible
to beat.

So before you specify a. new CAT tower or CATW
antennas, check aLoung
from a8

Another Texas-Tuff CATV tower installed for
Thomas, Oklahoma’s new system by Western
Communications Service; 300 foot and loaded
with Wegiern logs!
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MULTI-OUTPUT
DISTRIBUTION
AMPLIFIERS

EACH UNIT
SERVES UP TO
32 SUBSCRIBERS

r:::.l"::“ {3 =) e EASY CONNECT/DISCONNECT
MY 1E11 FROM CENTRAL POINT

e |[DEAL FOR MDS AND PAY TV
e | OCKABLE HOUSING AVAILABLE

28dB GAIN,
47dBmV OUTPUT

e SOLID STATE AMPLIFIER

e PUSH-PULL IC CIRCUITRY
(40-300 MHz RESPONSE)

e 10dB GAIN & TILT CONTROLS

e 30/60V SWITCHABLE LINE
POWERED OR 117 VAC POWERED

COAXIAL CABLE

RF DEVICES

CERRO

COMMUNICATION PRODUCTS

DIVISION OF CERRO-MARMON CORPORATION e HALLS MILL ROAD, FREEHOLD, NEW JERSEY 07728 e (201) 462-8700

Also Available in USA from Anixter-Pruzan e In Canada from Turmac Electronics, Ltd.
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CORAL has been

- SERIES 600 VIDEO CARRIER TRAPS — Over 500,000 in use ki
~ today! Channels 2, 5, 7 and mid-band standard off-the-shelf. -

“Diecast housing, 100% waterproof. No splices required (cables
‘preassembled). Easy installation, RF| shielded housing, double-

~shielded 59U leads. Trap attenuation 46 dB minimum with 500 -

- kHz notch-width. Simply install in drop line and non- pay -cabl

gustomer loses pay channel servme' §D K2

- SERIES 630 KEY LOCK TRAPS — The ultimate parental controll

Channels 2, 5, 7 and mid-band. Removing key (supplied) acti- ]

vates trap; inserting key allows pay-channel to pass to set. Traps:

video carrier minimum 46 dB (with 500 kHz notch-width). Also“
available model 625 for channels 2, 5; traps video and audio. 2
inches square, 1.5 inches deep, with mounting ears. *(

" SERIES 610/611 TRUNK/DISTRIBUTION TRAPS — Flexible sys-
tem design! Diecast aluminum strand or pedestal mounting hous-
ing is RFI shielded, weatherproof, accepts connectors to %"’

size. Circuit traps any channel 2-5, 7 and mid-band (specify when -
ordering); 46 dB minimum trap notch depth, 500 kHz wide. Power
passing to 12 amps (60 volts AC). Cut house-drop trap costs by
shutting off pay-channel to whole segments of town or whole
blocks and buildings!

DON’T WASTE VALUABLE TIME SCRATCHING AROUND LOOKING FOR PAY-CABLE

SECURITY. CORAL has the answers you are looking for

CORAL man for the full story today!

contact your nearest

400 Ninth St., Hoboken, N.J. (201) 792-6306. Camuy, Puerto Rico (809) 898-4535/(809)
898-4830. Dallas (Garland), Texas (214) 494-6921. San Diego, California (714) 280-8740.
Atlanta (Lithonia), Georgia (404) 251-3387. Available in Canada from Comm-Plex Electronics,
Ltd. Available in Belgium, Luxemburg, The Netherlands and Switzerland from A.C.E.C., BP 8,
Charleroi, Belgium, International Tele: 07/36, 20, 20 Telex: 51.318. Tweny-four hour Telex

Service: Telex No. 12-8110.




busy hatching a

CaABLE TRAPS -~

- SERIES 625/626 2-WAY SPLITTER TRAPS — Flexible installa
tion! Output **A"’ passes all cable channels; output ‘‘B’’ traps !
pay-cable channel, passes all others. Nominal 3.5 dB split loss,

“standard fittings. 2 inches square, 1.5 inches deep, with mount
iNg ears. simespmr s ais : e

And now
we have
something

fo crow
about !

CORAL has the trap you are looking for! And we are hatching new ones all of the time.
Don’t put a crack in your pay-cable cash flow with expensive special converters or

scramblers. CORAL can show you how our inexpensive series of traps and filters can put
an end to pay-cable poachers!
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COUNTERPOINT

A MODEST PROPOSAL

TO RESTRUCTURE

)5
= AMERICAN TELEVISION

For more than 30 years, with respect to the
“most pressing” (1) problem of television frequency
allocation and assignment, the Federal Communi-
cations Commission (FCC) has been embroiled in a
morass of political, technological, and economic
overtones and pressures. There is a lengthy litera-
ture on this situation. (2) In all these years—at least
since 1944 (3) —there has been no “perfect” or even
generally accepted solution to the question of how
one provides (in the words of Section 307(b) of the
Communications Act of 1934) a “fair, efficient, and
equitable distribution” of television broadcasting
service to “the several States and communities.”

In the 1952 Sixth Report and Order, the “Com-
mission said that it had. . .endeavored to meet the
twofold objective set forth in Sections 1 and 307(b)
of the Communications Act of 1934, to provide
television service, as far as possible to all people of
the United States and to provide a fair, efficient and
equitable distribution of television broadcast sta-
tions to the several states and communities. In
attempting to carry out these objectives, the Com-
mission set forth certain principles, in terms of
priorities, underlying the Table of Assignments.
These principles were:

Priority No. 1: To provide at least one television

service to all parts of the United States.” (4)

There is no objection to this first priority. It is the
other priorities listed in this Report and Order (to
provide each community with at least one station,
and then to provide for competition within the
framework of the two priorities: two services, two
stations, ete.) (5) and the methods chosen to imple-
ment them, that have led to the present situation—
which is neither equitable nor efficient:

1) although 8% of Americans have access to a
dozen or more television stations, 18% have
access only to four or fewer stations (1972
Nielsen data);

2) there are only four networks (including PBS),
thus restricting program diversity, reducing
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opportunities for new talent, and so on;
3) the unequal distribution of channels has cre-
ated conditions of monopoly or near monopoly
in a number of communities;
only a small proportion of UHF channels have
been activated, and—despite the more-than-a-
decade-old requirement that all receivers be
capable of tuning all channels—stations on
these channels are generally at a competitive
disadvantage when compared to VHF stations
in the same markets, although 1974 data place
the median UHF station in the black (7);
5) time charges in many markets are so high that
advertisers (including political campaigners)
often cannot afford to use television as a selling
medium;
there is a critical shortage of space in the
electromagnetic spectrum for other services,
including those involved in public safety
activities;

=

6

~

T) there is little financial incentive to provide tele-
vision service to rural and other sparsely popu-

lated areas;

8) there is a lack of local input into licensee selec-
tion and retention; and

9) the high capital cost for entry into television
station ownership makes it very difficult for
less well financed groups or companies to suc-
cessfully apply for a license. This same high
capital investment apparently has contributed
to a reluctance on the part of the FCC to
“punish” errant licensees with the ultimate
penalty: loss of license. (8) This “stability,”
once a license has been granted, seems almost
directly related to the amount of investment
that would be disrupted or lost, even though in
some instances the public interest, conveni-
ence and necessity (9) might better be served
by change.

To modify this system naturally requires careful
planning, and consideration of a variety of political,
economic and technological factors. For example,
the enormous political inertia caused by the more
than $20 billion worth of television sets in millions
of American homes has frustrated nearly every
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consideration of change in the allocation system
since the late 1940’s; unequitable distribution of
channels has given rise to many attempts to solve
technological problems by political fiat, most re-
cently in New Jersey (10); the concentrated politi-
cal strength in large centers of population makes
any reduction of service to them inadvisable, and so
on. (11)

Any suggestion for major change in the televi-
sion broadcasting system must take into account
the emphasis on the listener or viewer articulated
in the Communications Act and in Red Lion (12),
and must overcome the inertia that no doubt will
lead toa chorus of “the mistakes were made in 1944
and 1952 and can’t be changed.” In addition, any
new proposal must consider such varied legitimate
needs, interests and concerns as those of set
owners, present station operators, those who didn’t
or couldn’t apply for a television channel when they
were plentiful or those who don’t get the program-
ming they desire, program producers and the craft
unions with which they exist in interdependence,
advertisers, and citizens (as individuals or in
groups) who should have additional voice in pro-
gramming and licensing and who should have ac-
cess to the maximum amount of information which
they need in order to make rational decisions in a
democracy.

Previous Proposals

During the 1944 General Allocations Hearings
and the hearings that led to the 6th Report and
Order, a number of suggesticns were made with
respect to rationalizing television frequency alloca-
tions. In essence, there were those who wished to
maintain the status quo with respect to the number
and location of channels for television, and those
who wished (usually for business reasons of their
own) to move television to a new location in the
spectrum. After 1954, when it became obvious to all
that UHF stations were not able to compete with
VHF stations licensed to the same market, there
were three major propositions presented to the
Commission: an all-VHF system using some addi-
tional channels secured form the military; an all-
UHF system; and a policy of deintermixture, which
would make a given market either all-VHF or all-
UHF. The military wouldn’t provide additional
channels, the weight of investment by the public
was an immovable barrier to the second (all-UHF')
solution, and local objections and FCC timidity
prevented full implementation of the third. (13)

Still later, the unsolved problem of providing
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sufficient choice and diversity of television pro-
gramming to the American public was approached
by new and adapted technology. The choices in the
late 1960s and early 1970s were the existing televi-
sion allocation system (modified by deletion of some
under-used channels at the top of the UHF band),
an all-UHF system (not seriously considered), an
all-VHF system (the military and other users still
prevented serious consideration of this, and the
fact that all existing receivers would be obsolete
would have turned Congress [and hence, the FCC]
against it), and, the one new idea, what is now
called “the wired nation.” This last proposal, an
extension of community antenna or cable television
(CATV), was expected to be a broadband wired
telecommunications network that would provide
multiple channels of television and many ancillary
services to the home for a fee. (14) There were
many who thought that CATV would be the great-
est invention since the zipper, but the recession and
numerous other factors have restricted cable’s
penetration after more than a quarter century to be
15% of U.S. television households. (15) The ancil-
lary services (except for pay-TV over cable) have
failed to materialize on a non-experimental basis.

The FCC has always been a reluctant regulator.
Possessed neither of clear perogative jurisdiction,
sufficient information on which to base decisions, or
the power to enforce them, it is no wonder that this
politically sensitive body traditionally has ignored
problems in the hope that they will go away. (16)
The Commission rarely has asked for and the
Congressrarely has provided means for the FCC to
independently evaluate new technologies or alter-
native proposals. As a result, the Commission has
tended to rely upon the adversary process that is
less likely to result in enhancement of the public
interest in a rule-making proceeding than in a law
suit.

A Fresh Look

It is for the reasons touched on above that this
speculative proposal for the allocation and assign-
ment (17) of television channels is presented. The
proposal borrows from a number of solutions to
similar problems elsewhere in the world, and from
suggestions made in prior allocation and other pro-
ceedings in the United States. The proposal is
deliberately brief, intended only to provide logical
underpinning for the basic scheme rather than
expand this article to include the myriad of specific
details. (18)

First, establish a system of channel asignments
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Arbitrary rectilinear grid, approximately 150 miles to a side, approximately ‘
130 Clusters or intersections within the 48 contiguous States. The second | |

interlaced, grid also would have approximately 130 intersections or Clusters; |
each intersection would be in the middle of the cells shown.

based upon an arbitary (technologically deter-
maned) rectilinear grid pattern rather than the past
system of assigning television channels to “mar-
kets” more or less according to their size.

This system would be similar to the highly work-
able system adopted under International Telecom-
munication Union auspices in Europe (Stockholm,

1961) and Africa (Geneva, 1963). (19) In those conti-

nents, problems of potential interference are
greater than in the United States due to language
differences, and problems of adequate diversity
and coverage are greater due to the smaller geo-
graphical limites of nations—and radio waves do
not respect national boundaries.

In essence, a rectilinear grid would be estab-
lished for the United States (see Figure 1), analo-
gous to arbitrary imposition of the system of lati-
tude and longitude. The sides of each cell could be
approximately 175 miles long. This would result in
approximately 95-100 intersections of the “north-
south” and “east-west” lines. As each intersection
is approximately the current co-channel separation
distance for Zone 1 (20) from every other intersec-
tion, it would be possible to place transmitters for
VHF channels 2, 4, 5,7, 9, 11, and 13 at each of the
95-100 intersections without co-channel or
adjacent-channel interference. (We will save dis-
cussion of the use of UHF channels until later).
Each intersection point will be called a “Cluster”
hereafter.

However, it probably isn’t necessary to use a 175
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DIAGRAM 1

mile separation. Since all transmissions in a Cluster
would be from the same tower or “site,” use of such
spectrum-saving techniques as precision offset and
vertical vs. horizontal polarization on an alternate-
Cluster basis (which will not substantially affect
receiver performance) should permit the Commis-
sion to order a reduction in co-channel (two stations
on the same channel) distance separation standards
to ‘approximately 150 miles. The essence of this
proposal, however, doesn’t depend on this reduc-
tion in spacing. Slight adjustments to the pattern
due to terrain may be necessary, and “prime merid-
1ans” may be run through such cities as New York,
Los Angeles, New Orleans—Chicago and Los
Angeles—St. Louis—Philadelphia (or New York) to
insure continuation of full service to these large
centers of population.

With the exception of a relatively small area in
the center of each cell of the grid, which will be
discussed in the following paragraph, almost every
part of the United States could thus have at least
seven VHF channels available. The “area in the
maddle” would be an exception. It would constitute
nearly one-third of the area within a rectilinear cell
under the 175 mile separation plan. But this un-
served area of locations more than 80 miles from
the transmitters of a given Cluster would be re-
duced toless than one-sixth the area within the cell
if co-channel separation were reduced to 150 miles.

However, there still would be some area in the
middle to serve. That area, and the desire for even
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more potential choice for the viewer would require grid there would be placed transmitters for chan-
a second grid, to the same standards as the first, nels 3, 6, 8, 10 and 12. The combinations of the first
but interlaced with it so that the intersections Cluster (channels 2, 4, 5,7, 9, 11 and 13) and second
would fall in the center of the cells or rectangles Clusters (channels 3, 6, 8, 10 and 12) would provide
formed by the first grid. At the intersections of this at least 12-channel service to two-thirds of the
| 5 signal area only
@ 7 transmitter Cluster site
' — 7signal area only
| | 5 transmitter Cluster site

12 (or more) signal area
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United States (see Figure 2), and as many as 24
channels in some places. No location would have
fewer than five VHF channels available. Those
limited locations would constitute roughly one-
sixth the area of a cell; a similar proportion would
have only seven channels—but the other two-thirds
of the nation would have at least 12 VHF channels
within reach. (Note: in the foregoing, all estimates
of coverage assume that the reception of VHF
stations up to 80 miles away is not unreasonable,
and that the 150-mile grid pattern is being em-
ployed.)

Although the plan outlined above only makes use
of VHF channels, this is partly to simplify the
presentation. UHF channels also might be used,
although the decades-old problem of inequality of
reception range would remain. Current FCC rules
requiring equality of VHF and UHF tuners in new
receivers (21) will help, but to date the performance
of the television set manufacturers has not been
inspiring. Furthermore, the variety of restrictive
assignment factors found in §73.698, Table IV,
make it unlikely that more than nine (out of 56)
UHF channels could be used at a single location, as
contrasted to the more efficient use of the VHF
which, for various reasons, permits seven out of 12
channels to be used at the same location. (An FCC
inquiry to re-evaluate the various UHF channel
assignment “taboos,” Docket 20485, was initiated
in the spring of 1975.)

Naturally, if two groups of nine UHF channels
are employed (For example, 16, 22, 28, 34, 40, 50, 56,
62 and 68), the remaining 38 channels can be re-
leased for other purposes. These uses might include
very low power television repeater stations (to
overcome terrain problems, much as is the practice
in the United Kingdom and Europe) or other tele-
communications services. Also, the Commission in-
quiry, announced in May 1975 regarding improve-
ment of the quality of UHF tuners and other cir-
cuitry in order to eliminate the §73.698 restrictions,
could eventually lead to use of every-other-channel
UHF assignments at the two types of Cluster loca-
tion. If this were the case, the first type of Cluster
might contain transmitters for channels 2,4,5,7,9,
11,13,15,17,19,21,23,25,27,29,31,33,35,39,41,43,45,
47,49,51,53,55,57,59,61,63,65,67 and 69. The second
type of Cluster might contain transmitters for
channels 3,6,8,10,12,14,16,18,20,22,24,26,28,30,32,
34,36,38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,
68. Such an arrangement would allow the first type
Cluster to supply 34 channels, and the second type
33.

Thus, if all channels (2-69) currently allocated to
television were used as proposed above, with trans-
mitter Clusters of the same type located 150 miles
apart, approximately one-sixth of the nation would
be within range (nominally, 80 miles) of only 33
channels, another one-sixth within range of only 34
channels—and two-thirds of the nation within re-
ception range of at least 67 television broadcast
signals!
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Even if the current restrictions imposed by
§73.698 remained in force, the first type Cluster
would have some 16 channels and the second type
some 14 channels. This diversity, which would
reach every citizen at no additional regularly levied
cost (at most, a new antenna system would be
required), approaches that of the more advanced
operating cable systems and substantially im-
proves the existing on-air system—with but a frac-
tion of the capital investment per channel.

Second, the transmitter operation function
should be separated from the programming func-
tion.

A separate, possibly public or at least coopera-

tive, corporation should be established to build and
operate the physical facilites of the Clusters. Each
transmitter in a Cluster would be programmed by
one or more different “Programmers.” The trans-
mitter operating organization would have no pro-
gramming responsibilities or powers. It would se-
cure initial financing from any one of a variety of
sources (risk capital, the Treasury) and would pay
back these sums and operating expenses from in-
come paid by the Programmers.
Whether the transmitter operating organization
should be a cooperative (as the News Election Ser-
vice) or a public corporation (as COMSAT) is prop-
erly a matter for the legislative branch to decide.
However, it should be completely unconnected
with the programming function and should operate
on a non-profit basis with the task of providing the
maximum number of signals to the public. (This
entire system is not unlike some aspects of the
Independent Broadcasting Authority in the United
Kingdom, which operates the transmitters and
franchises “programme contractors” to use them in
exchange for a proportion of advertising
revenues [22]).

The savings in both capital investment and oper-
ating costs would be tremendous. There need be
only one transmitter building, one access road, one
antenna tower per Cluster. Because all transmit-
ters would be operated by the same corporate
entity, in the same transmitter hall, there should be
substantial savings in personnel costs. A prelimin-
ary estimate indicates that, using a VHF system
only, the number of TV stations presently on the air
could be increased by 50% but that transmitter
personnel savings per year could approximate $15
million—with the saving in professional personnel
rising as the number of transmitters in a given
location rises. Because of the use of a single build-
ing, Cluster land acquisition, building construction,
utilities, and similar costs would be below the total
cost of the present system of each station building
its own. To illustrate, if a single transmitter and
antenna costs $200,000 (purchased in quantity), the
building $300,000, the tower $100,000, and other
on-site costs for the Cluster $100,000, the cost of a
Cluster of seven transmitters would be some $1.9
million, for a Cluster of five transmitters some $1.5
million, for an average of $1.7 million per Cluster—
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but at a cost of less than $300,000 per channel! This
is far below the average cost of “going it alone,”
with further savings to be realized from operating
procedures. If 240 Clusters were needed to cover
the nation using 150-mile separations, the total cost
would be in the neighborhood of $400 million—a
substantial sum, but far less than alternative pro-
posals (such as CATV or Multipoint Distribution
Service via microwave) for the same number of
programming service to all homes.

For the purposes of this paper, it shouldn’t be
necessary to go into detail about the specific loca-
tion of Clusters and similar matters. Many details
must be left for additional research and discussion
in various forums. Some preliminary thinking has
been done about staffing (although fewer transmit-
ter engineers per transmitter will be needed, most
present transmitter engineers should be absorbed
within the new corporation, or return to a Program-
mer as a member of the studio or maintenance
engineering staff), unions (unless truly a govern-
mental organization, the corporation probably will
be unionized), the existing 950+ transmitters
(most are depreciated over a fairly short period of
time; unamortized transmitters might be sold to
the corporation and either used or scrapped),
AT&T network lines (it is probable that domestic
space communications satellites will prove far more
economical for interconnection of Clusters than
land line connections, since there will only be the
need for some 240 wideband receiving stations—
one at each Cluster—rather than the present sys-
tem of serving nearly a thousand separate non-
cooperating locations with network service by wire
or microwave). There are many other potential
problems and implications that await later consid-
eration.

Choice of Programmers

The most delicate problem remaining is the ques-
tion: who is to program all these transmitters?
Although this is fit material for another inquiry, it
also is part of the entire “package” proposed here.

Adequate and proper mechanisms can be estab-
lished, it is believed, that would permit the Com-
mission to license one or more Programmers to
program a given transmitter in the public interest,
convenience and necessity for a fixed length of
time.

Some form of local input into the Programmer
selection process, after the prospective licensee has
met minimal statutory provisions, would be de-
sirable. Much opposition to longer (say, five years)
license terms would evaporate if there were more
local voice in determining whether a given appli-
cant were to be licensed or not. The technique for
insuring that local input would have to be chosen by
Congress. One possible, although extremely com-
plicated, technique is that used by the Netherlands.
Essentially, various groups (social, religious, and
some organized for the purpose) share the limited
amount of air time on the basis of the number of
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paid-up members (who thus receive program
guides) they have. (23) A modification of this princi-
ple, combined with the great number of channels
available for distribution, would enable minority
groups to have a fair share of air time under the
present proposal. Then again, a different method
might be employed, although no technique for
choosing a Programmer should act so as to prevent
any change at the end of the license term.

The terms of the lease with the transmitter
operation corporation would be a difficult problem
for those charged with determining public policy.
On the one hand, there are those with the belief
that the spectrum (and by extension, programming
rights such as are being talked about here), should
be auctioned to the highest bidder. (24) On the
other hand, we have the obvious public benefits of
supplying broadcast facilities to non-commercial
educational programming organizations. We also
need to set out some incentives for Programmers to
be willing to take on channels covering rural areas.
Incentive pricing (a token fee of $100 for a transmit-
ter covering a very small number of people, per-
haps, as contrasted to many thousands of dollars for
Programmers with a greater profit potential), sub-
ventions to subscriber-supported or educational
programming organizations, or a form of “tie-in
sale” that would require a Programmer who has
been successful in bidding for the right to program
a transmitter in a Cluster serving one of the largest
cities also to program a certain number of transmit-
ters covering the less populated countryside, all
might be tried. Because there is no capital cost for
transmission equipment, entreprenez  may find
less-populated areas more attractive.

Since this plan, if successful, might further stunt
the growth of cable television, the “public access”
function required by the 1972 cable television rules
would have to be fulfilled in other ways. Although
the presence of television production equipment in
most school districts has never been exploited fully
for providing the general public access to an audi-
ence on cable or on the air, theoretical considera-
tions and experiences elsewhere (northern Canada,
for instance [25]) lead one to suggest that radio
would be far more effective than television for most
kinds of public access. In addition, the increased
number of television channels on the air should
permit some time on them to be made available for
public access use. Finally, and very important to
the entire concept, the lower capital investment
required of a Programmer should permit easier
full-time access to the marketplace of ideas by
minorities, the poor, schools, associations, and
others who might be able to aquire studio facilites
but not the money with which to purchase a trans-
mitter, building, and antenna tower.

If some form of open bidding is used to initially
select the Programmer of a given channel, means
must be found to weigh the bids of non-profit and
other groups whose only disadvantage is a lean
purse. Arbitrary pricing, a multiplier for funds
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received from individuals in small amounts (sub-
scribers), and a host of other techniques may be
used. Recognizing that the commercial Program-
mer’s perceptions of the attractiveness to adver-
tisers of that channel in that Cluster (and his opin-
ion of his competition’s plans) generally will deter-
mine his bid, it may be necessary toestablish a floor
for commercial bids depending upon the population
to be served. (26)

Some current FCC regulations would need modi-
fication under this plan. Presumably non-commer-
cial channel reservations would continue on a rough
“one channel in four” basis (two in a Cluster of
seven, one in a Cluster of five); again, reduced need
for capital should lead to greater utilization of these
channels. The duopoly rule (27) should be amended
to permit a Programmer to apply for leases in all
Clusters serving a given metropolitan area. The
multiple ownership rule should be on the basis of a
limit on the proportion (perhaps 25%) of the total
U.S. population that can be served by a given
Programmer, rather than on the number of trans-
mitters programmed.

Discussion

It is beyond the scope of these comments to
speculate at length on the effect such a radical—
compared to a few drop-ins (28) —change might
have on the different components of the American
broadcasting structure. Networks, with their con-
trol over programming sources and experience,
probably would survive as syndicators and news
sources. It is even probable that at least seven
national networks would be viable—with others
filling specialized niches. Because of the increased
competition expected from this plan, the proposed
restrictions on proportion of the population that
may be reached directly by a given programmer,
and some shifts in transmitter location, it is prob-
able that the present network owned-and-operated
stations no longer will dominate their own markets
or supply the lion’s share of broadcasting’s profit to
the network corporations.

Another possibility is an increase in the amount
of exchange between stations of locally-produced
programs. It is hoped that there would be more
voices capable of disseminat’ng national and inter-
national news, and that there would be greater
diversity in programming (a probable necessary
condition for the favor of voters in a plebiscite), but
such prognostication is very uncertain. The odds
seem to be that many might gain and few would be
harmed.

A schema such as presented above would permit
all members of the public to receive many more
channels than the average citizen now enjoys. It
should cost most citizens nothing, except possibly
an antenna rotor—thus protecting the multi-billion
dollar investment in receivers. It would use the
radio spectrum more efficiently. Broadcasters
would have a reduced investment, which makes
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entry into the marketplace of ideas far less expen-
sive for less-affluent groups. This reduction in in-
vestment may make the concept of revoking the
license of a broadcaster who hasn’t been operating
in the public interest less traumatic to the commis-
sion—and the “bad apple” broadcaster himself.
There would be opportunity for a minimum of
seven networks, and concomittant competition and
diversity. All stations would be on the same footing
with respect to transmission facilites. With this
competition and availability of time on many sta-
tions serving his market, local advertisers would
find time they could afford. Certainly, more pro-
grams would be needed—together with the talent
to produce them.

Although some (particularly Commissioner Rob-
ert K. Lee) have enthusiastically promoted the
UHF channels as the future home and hope for an
expansion of competitive television broadcasting,
the FCC action to delete the uppermost 14 channels
from the UHF television band (70-83) and reallocate
these frequencies to land mobile services clearly
indicates that a majority of the FCC has lost faith in
an all-UHF system.

The proponents of CATV are still active, al-
though cable television itself, due to its financial
structure, has severely felt the impact of the reces-
sion of the early 1970s. Because of this loss of
momentum, many questions about cable hitherto
overlooked are being asked. Although cable entre-
preneurs have maintained that the industry really
would take off once the larger cities were pene-
trated with 20—or (30)—channel cable systems, the
experience in New York has soured many cable
operators and their sources of financing on the idea
that cable will take over program distribution from
over-the-air television. The author confesses a bias
against any distribution system including news
programming that is unavailable (because of the
limits of wired technology and CATV financial ar-
rangements) to everyone.

Accordingly, this is a good time to consider the
proposal presented. Although these ideas may pro-
vide vast public benefits in program diversity, citi-
zen control, different kinds of access, competition,
television service to rural areas, and conservation
of a scarce natural resource (the electromagnetic
spectrum), it may be that they only will serve as a
stimulus to think more radically about basic as-
sumptions and axioms about television frequency
allocation and assignment than has been acceptable
in the past. Even if they do only this, they will have
been worthwhile.
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COUNTERPOINT ;
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THERE IS NOTHING
MODEST ABOUT
67 CHANNELS
OF TELEVISION

John Kittross and his “modest proposal for re-
structuring American television” is about 25 years
toolate. Had the proposal been made, and properly
studied, during the 1948-1952 FCC freeze on new
television allocations, it might have found sufficient
support to make it fly. But alas, nearly 25 years
after the infamous freeze has been lifted, it is too
much too late.
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Still the proposal has merit and it should receive
honest debate and honest study. To dismiss it as
another example of academia meddling in the real
world is tempting but unfair to the Professor and
his considerable effort.

Professor Kittross correctly asserts there are
vast unserved or underserved segments of Amer-
ica—regions that receive too little or no television
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service. He attributes this shortage of signals to (1)
the allocations table of 1952, and, (2) the high cost of
constructing and operating television broadcast fa-
cilities, and he has obvious trouble with cable as an
answer to both problems.

In the Professor’s view, if we “simply moved
some television stations around” and created an
allocations table based upon something the Euro-
peans call “rectilinear grids,” all of our problems
will go away.

Rectilinear grids are an interesting approach to
spectrum allocations. The Swedish have employed
this approach for a number of years, and are ap-
parently reasonably happy with the way it works
for them. Other Europeans have recently shown
interest in this approach to frequency allocations;
and a recent European agreement in principal will
re-structure the AM broadcast band throughout all
of Europe following essentially the rectilinear for-
mat. Seemingly, if several dozen sovereign states
can get together in unison following such a format,
one nation of 50 states should be able to do the same
thing.

Rectilinear grids recognize something that the
FCC recognized in 1952, that being the spectrum is
finite, it has boundaries of its own, and its limits are
soon reached. Rectilinear grids accept those limits,
define those boundaries, and establish the maxi-
mum utility for the finite spectrum based upon the
characteristics of the spectrum and the transmit-
ters that will occupy that spectrum. It is a neat
plan, a much better and more sensible approach to
proper useage of a finite resource such as the
spectrum than the hodge-podge the FCC created in
1952.

But we fear that it is not destined to be.

The Professor suggests the largest stumbling
block to the FCC’s moving all television to UHF
channels (where adequate spectrum does exist
even for an FCC market-by-market approach to
allocations) has been the public’s investment in
television receivers. The Professor suggests that
the rectilinear plan would not cause the public to
lose much or any money, simply because the re-
ceivers that now work for our present allocations
would continue to work after rectilinear grids were
implemented. That is, the channels we now have
are the channels we would have, only they would
come from different transmitting towers.

All-UHF was first considered in 1950-51. Then
FCC Chairman Wayne Coy thought the idea had
merit. There were but slightly fewer than 10 mil-
lion television receivers in the hands of the public in
1950, a number that had risen to nearly 16 million
by the end of 1951. All-UHF was again considered
in 1954-55, an era that saw between 35 and 43
million television receivers in the hands of the
public. Clearly the public had a lot of money in-

vested in receivers by 1955 and the FCC was itself
too late to seriously consider such a move by that
time.

Professor Kittross suggests that because the
rectilinear grid approach would not require new
receivers for the public, that the public would not
be harmed by such a move. He suggests “at most, a
rotor would be required.” The Alliance Manufac-
turing company should like this proposal. So too
should the likes of Channel Master, Winegard, and
JFD. If you take the six Philadelphia transmitters
out of north Phillie and move them 40-50 miles out
of town, there are going to be a lot of new outdoor
antennas required. Repeat that all across the
United States, and you have some grasp of the
magnitude of the new public investment for anten-
nas and possibly rotors.

And that is precisely why the plan, as proper as it
might be for a mew nation starting out with no
public investment in receiving systems and no
firmly entrenched broadcasting fiefdoms, is not the
answer to our present day problems.

Still, it does have merit. Even as one ticks off the
reasons why it does not solve our problems, the
advantages to such a system keep coming back to
haunt you.

The FCC of the recent 1948-1952 era was no
better and probably no worse than those that pre-
ceded and followed it. The FCC of that era was just
as dependent upon “advice” from its regulatees as
the present industry is, perhaps even more so. The
FCC of that era cannot be faulted for not looking at
each and every plan advanced. There were, as you
may recall from the March and April 1975 issues of
CATJ, some pretty far-out suggestions. One plan
wanted to launch a series of flying transmitters
that would circle aimlessly in figure 8's across the
nation, covering huge chunks of terrain from each
airplane transmitter, so that only 13 airplane units
would be required to cover coast to coast. Another
plan wanted every metropolitan area covered by
multiple transmitters operating on the same chan-
nel, replacing the present one super power unit per
channel with perhaps a dozen low or medium power
units per channel, and slaving them together so
that they would not interfere with one another.
Alas, for the all of the input the 1948-1952 FCC
received, it did not receive a plan for rectilinear
grid allocations.

If the FCC of that era can be faulted for one basic
bit of dumbness, it was that when the 1952 alloca-
tions table was released, it was not a new alloca-
tions table; rather it was the old (1944) allocations
table, with appendages attached. The FCC of 1948-
1952 kept stumbling over the 107 licensed and
operating television stations that existed when the
freeze was announced; and rather than incur the
wrath of these operating stations, the FCC chose to

CATJ Editor-In-Chief Bob Cooper responds to the John Kittross proposal for a new national format for television allocations. At the **bottom line’” Cooper finds
the Kittross proposal has merit but questions whether there would be less need for cable with the Kittross plan, or, alternately, a greater need for cable.
Cooper’s conclusion is that cable’s role in the nation’s communications system would be enhanced, not diminished by the Kittross proposal.
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allocate around them (with only a handful of excep-
tions).

Those 107 operating stations represented a con-
siderable bit of power at the FCC and to Congress.
They were successful in keeping their pre-freeze
allocations for the most part, and they demon-
strated just how much power television broad-
casters could muster when the chips were down.
And thas is the fatal flaw in the proposal of Profes-
sor Kittross; it ignores the reluctance, or refusal, of
the existing broadcasters to change one tiny bit
their present established status-quo.

The numbers which the good Professor plays for
us are impressive. As many as 67 channels of ser-
vice for some of the population, no fewer than 5 for
even the most remotely located American home.
There would be 260 separate clusters of transmit-
ters, with from 33 to 34 possible transmitters per
cluster. If our mathematics is correct, with all
transmitters operating at all cluster locations, the
nation would have 8710 separate television trans-
mitters on the air. Considering there are only
slightly more than 8,000 AM and FM radio trans-
mitters on the air (including educational radio out-
lets), that is one heck of a lot of television. It is
approximately 9 times as many transmitters as
presently serve the United States. It is more than
four times as many transmitter-channel allocations
as the present FCC plan calls for, and that is some
indication of how sloppy the present FCC alloca-
tions scheme really s.

If all of this is too much for a poor nation like the
United States, perhaps the plan would be more
realistic if the UHF channels were simply elimin-
ated from the proposal. Professor Kittross does
this at one point, noting that if the rectilinear grid
format were followed, the present 12 VHF channels
could provide no less than five channels of service
to every citizen. The top number would become 12
under the VHF only plan, still not a bad number.
With 130 clusters of 5 transmitters each and 130
clusters of 7 transmitters each, the nation would be
blanketed by a total of 1560 television stations, all
on VHF'. If one assumed, as the Professor does, that
in a 5 transmitter cluster one transmitter would be
dedicated to ETV/PBS and in a 7 transmitter clus-
ter two transmitters would be dedicated to PBS/
ETV, we have room for a fourth network at 260
clusters (out of 260) and a fifth network at 130 of the
clusters. Or if we stuck with the present three
networks, we would have room for at least one
non-network (i.e. independent) station at 130 clus-
ters and room for 2 independents at 260 clusters.
That holds a certain attraction for television
starved rural America, and the people who slave in
Hollywood to produce programming ought to find
this appealing as well.

Still, as advantageous as an all-VHF system
might be, and as beneficial to the nation’s communi-
cations system as turning UHF completely back to
two-way communications might be, there are seri-
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ous flaws even with the VHF-only rectilinear grid
approach.

Present day transmitters are located by their
licensees where the transmitters will cover the
maximum number of people. This means that virtu-
ally every transmitter has been spotted, for profit
reasons, where shadow areas and dead spots, with-
tn population centers, will be minimized. Within
broad FCC guidelines, the present licensees have a
fair amount of latitude as to where they will locate
their transmitters. Such latitude would not exist
with a closely policed rectilinear grid plan. For the
plan to work properly, the transmitters would have
to be within a few square miles of the exact spacing
specified by the grid. Inevitably, out of 260 grids or
clusters, many will fall in areas where tall towers
can be constructed only at very great expense. The
Professor seems to opt for a single tower per clus-
ter site, an admirable approach for the FAA and the
leave-the-countryside-unspoiled buffs. But this is
not something one does with $100,000 towers (the
number budgeted by the Professor). To hold high
safely, 5-7 television broadcast antennas with the
associated feedlines and microwave reflectors, and
the inevitable FM antennas, is a multi-million dollar
project per cluster site.

Now assuming the Congress got into the act and
the considerable political persuasion of the existing
licensees could be beaten, what about the public?
Would it really benefit?

If all 260 sites were activated, there is little doubt
that many new homes would receive their first
multiple channel television. But certainly a whole
lot less than the full nation would receive the bene-
fits of the program. The Professor assumes a
smooth earth; that is, one with no intervening’
terrain. The clusters would require precise trans-
mitter placement, even when that happens to cre-
ate a situation that results in intervening terrain
taller than the cluster antenna farm between the
cluster transmitters and a major population center.
Suppose the Denver-area cluster location was 40
miles east of Denver? And the Albuquerque 40
miles east of Albuquerque? Both communities
would suddenly become excellent cable-potential
cities. The possibilities are endless and the oppor-
tunity for manipulation of grids in the planning
stages almost beyond comprehension. Detroit, for
example, might have 12 channels available, 7 from
a grid cluster 50 miles north and 5 from a grid
cluster 70 miles southeast. Anyone for cabling De-
troit?

No, Professor Kittross, we don’t think the cable
role would diminish with your proposal. We think it
would be enhanced. With half-decent odds, the
rural areas would end up with far better over-the-
air television than the metropolitan areas. This
might get cable out of the sticks and into the big
markets faster than anything the Congress, the
FCC, orthe cable industry could ever do. Instead of
being pressed to find auxiliary services to make
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cable fly in the big cities, we would be able to just
plod along as simple, efficient, community antenna
systems. While out in the rural countryside, where
theland is flat and the signals go forever, we would
have to devise ways to add auxiliary services to

make cable fly.

It is all a wonderful dream—the way cable might

have been if some 25 years ago this industry had
been forced to wire the big cities first because
someone at the FCC came along with a rectilinear
grid plan in 1951 or 52.

And the Swedes have such an allocation’s system

now, you say? When does the next airplane leave

for Stockholm??

CATJ’S GUIDE TO PASSIVES

One Born Every Minute

The CATV passive supply
company operates in a strange
environment not unlike the At-
lantic City Boardwalk carnival
operator. His matching trans-
former (pad, attenuator, split-
ter, direction tap, etc.) is the
greatest thing since sliced bread
and mom’s natural milk. In an
industry with twenty five years
of active history, the study of the
coming and goings of passive
manufacturers is a study in a
sub-culture. There is one born
every minute; or so it seems.

To many segments of the
CATV operating industry, pas-
sives are the jockey shorts of life,
a necessary evil, but not some-
thing you spend very much time
thinking about or studying very
carefully. Like the jockey shorts,
they go through life holding up
their end of the system but they
seldom show up in public so you
don’t waste any time choosing
which version you will use.

Sothe passive salesman has to
resort to some real tricks of
salesmanship to attract even
your marginal interest. “Small-
est,” “highest quality,” “your
name imprinted free,” “econ-
omy,” are but a few of the sales
by-words of the passive sales-
man.

You yawn and ask how cheap
can you buy it for.

“Look at this seal, it can’t leak
no matter what.” Or, “have you
ever seen such a strong box?”.

You yawn again and repeat,
“how cheap can I buy it?”

For most of the industry, buy-
ing passives is a study in “Cost
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Acceptability”. That is, “how
cheap can you buy it?”

A system operator will spend
$2,000.00 on a mainline amplifier
station that has redundant this,
bi-directional that, future
growth room and snap-in, snap-
out modules. He will critique the
color of the case and his engi-
neers will spend days pouring
over the specifications, heating
it, cooling it, thumping upon it
and filling it up with sand and
water. Then the system operator
will call the amplifier manufac-
turer on the telephone and re-
port, “You know that Super-
Whammy 8 mainline station you
left for us to evaluate? Well, it
drops off 0.1 dB at 297 MHz when
it gets down to 40 degrees below
zero and it is filled up with straw-
berry ice cream. What can you
do to fix that?”.

But when the passive sales-
man calls and goes into his speel
the same system operator ges-
tures with his hand halfway
through the opening dialogue to
cut the salesman off with “Print
my name on the case and knock 4
cents off the 10,000 lot unit price
and you have the order”.
Chances are his engineers never
have the opportunity to drop the
temperature to 40 degrees below
zero, or fill it up with strawberry
ice cream. And chances are
equally good that they wouldn’t
bother if they had the opportun-
ity.

Passives, like jockey shorts,
are simply not very exciting.

What Is A Passive?

We are not certain anyone has
ever taken the time to ade-
quately define a passive. We
won’t try here. At least not in
one neat Websterism.

Passive. The word itself is 180
degrees out of phase with the
industry. This is an active indus-
try. It always has been, and in
the near-term future, it will con-
tinue to be. There is something
negative about a device that just
sits there and does nothing
actively. Perhaps the passive
arm of the industry made its first
mistake by calling themselves
passive to begin with.

Passives. They are like
cookies; cut from a mold with
minimum wage labor. “Every-
one is like every other one” one
passive manufacturer touted not
long ago. He meant that his pas-
sive products had great quality
control. It came across differ-
ently.

Passives. You can start a pas-
sives company in your garage, or
basement. Several have started
in garages or basements. Simply
buy one-each-sample from sever-
al leading suppliers, open up the
case, can or container, and “jap”
the innards. Buy several big
boxes of descrete parts and you
are in business.

Passives. They don’t com-
mand much respect. Rodney
Dangerfield would be a great
passives salesman.

“Passives are just alike, buy
price” is a common bit of sage
advice ‘old-timers’ give in this
industry.

Passives, like jockey shorts
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and Rodney Dangerfield, need a
new image. We'll try here.
Twoi Pimks,"a Blue. . .

And a dozen white. . . .

Pick up a copy of Television
Factbook, services edition.

Daytona Beach — Benco head-
end, Kaiser amplifiers;

Superior Cable; Telemation
origination.

So what type of passives does
Daytona Beach use? Factbook
doesn’t care. You probably don’t
either.

Chances are they use several
brands. Maybe a dozen or more.
The Benco headend is active.
The Kaiser amplifiers are active.
The Telemation local origination
equipment is active. The Super-
ior cable is not. Cable manufac-
turers don’t have the identity
problem that passive manufac-
turers do.

Why?

Because cable manufacturers
have class. They sell the same
“every (foot) is like every other
(foot)” product that passive man-
ufacturers do. They run big four
color ads spread across double
trucks. Their ads have class, and
wit (I'm in a telephone booth
halfway to Bermuda and we still
haven’t run out of signal....”).
System owners welcome cable
salesmen with open arms. And
they seldom fill the cable up with
strawberry ice cream and drop
the temperature to 40 degrees
below zero to see what happens
at channel W.

But then nobody ever started
a cable manufacturing operation
in a garage or basement.

System owners select ampli-
fier and headend suppliers with
considerable care, because they
half-expect to have problems at
some point with the gear. And
when they have those problems,
they want to be able to pick up
the telephone and find some
help. In a hurry. They don’t want
to have a recording come on the
line and tell them that the num-
ber has been disconnected for
three months and the company is
out of business.

But passives aren’t very com-
plicated, and, they aren’t very
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expensive. And, they seldom (if
ever) quit. A passive, being a
passive, will probably work for-
everif it works the day it comes
out of the carton. In short, once
the passives have been bought,
and paid for, the hassle is over.
The buyer knows that. The seller
knows that unlike the active sup-
plier, who can count on being
called back in every now and
again for some kelp to replace or
repair a burned up active unit,
the passive supplier is much like
the token taker in the subway.
The buyer won'’t call him because
something quits working. In
short, once bought, installed and
working, the buyer doesn’t need
the passive seller again. At least
not until he runs out of inven-
tory.

Not being needed is the poten-
tial hangup every passive sales-
man must face. Once the deal is
made (“imprint my name and
knock four cents off the unit
price”), he passes from view and
from thought.

An Unearned Image

At the risk of having be-
labored the problems faced by
the passives supplier, we want to
make the point that the passives
end of CATV is (1) vastly under-
rated, and, (2) of considerably
more tmportance than 99% of
the cable operators allow. It may
take us an issue or two to show
you how and why this is so, but in
the end we will do so.

To study passives in some
depth, to provide some basic
knowledge you do not now have
about passives, and to critique
some of the common problems
you have mow because you
bought passives by price rather
than by performance (you know
you did!), CATJ has dug into the
present state of the passives in-
dustry with our usual (if not leg-
endary) devil-may-care attitude.
We aren’t out to slay any paper
tigers, but, we won’t sweep any
large chunks of dirt under the
rug in the process either.

First of all, if you have never
really studied passives, you

probably know a lot less about
them than you think you do.
True, they are not complicated.
At least not when compared to a
piece of microwave gear or a
complex phase-lock headend
unit. But, unlike the microwave
gear or the phase-lock unit, they
cost a few pennies or dollars
each, and where the microwave
or phaselock unit manufacturer
can afford to charge off ten or
thirty hours of test and align-
ment time to that single unit you
order, the passives manufac-
turer is lucky if he gets to do
much more than eyeball the fin-
ished product as it moves down
the conveyor belt between the
nimble fingers of the assembly
girl and the carton packer at the
end of the production line.

The secret of passives, if there
is one, is (1) creating an
optimized set of engineering con-
ditions, and then (2) repeating
those conditions over and over
and over again every time the
product-master is duplicated. So
thereal key to passivesis quality
control, or the ability to take a
one-each hand-wrought engi-
neering prototype and mass-
produce it again and again. That
is where the amateurs are sep-
arated from the novices with
passives.

Active-electronic  engineers
seldom care much about pas-
sives, and they probably suspect
that passives are “a piece of
cake”. Relative to the kind of
engineering done in secret engi-
neering R and D labs at active-
electronic companies, they are “a
piece of cake”. But unlike the
active-units, which have numer-
ous individual points for the
alignment personnel to tweek
upon the knobs and wires and
controls to bring an active unit
into spec, the passive unit either
flies, or, it dies. There is seldom
any tweeking possible, and even
if it is possible, you are not going
to tweek very long with $5-$7
per hour labor on a device that
nets to the user for 50 cents or a
dollar. In a word, the passive
business is under more strict
quality controls (if the company
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is going to succeed) than many of
the active companies. There is
simply no room for error in the
economics of passives, because
there is not the money in pas-
sives (on a per piece basis) to
correct for sloppy workmanship
down on the assembly line.

The Transformer

The mightly matching trans-
former is the bread and butter of
the passives business. If there
are in fact some 11 million or so
cable connected homes in this
country today, with something
more than 1 set per home, there
are a like number of 75 to 300
ohm matching transformers
“hanging around” in dusty, hot
corners doing their job.

The matching transformer
started out many years ago be-
ing a several buck per unit de-
vice. It also started out being
several times as large as the
present versions. The matching
transformer is a pretty simple
device, and one would expect af-
ter 25 organized years of CATV
that we probably are about as
close as we are ever going to get
in the development of the
“matching transformer” state-
of-the-art.

The variations one finds in
matching transformers today
are largely of individual (de-
signer) taste. Every designer
hopes his “taste” will capture the
fancy of the marketplace. Refer-
ence is made to diagram 1; the
schematic for the RMS model CA
2500 matching transformer.

The transformer accepts 75

P s g
ohm unbalanced RF energy at
one port (i.e. from cable drop)
and transforms that energy into
300 ohm RF energy at the oppo-
site port. The CA 2500 has a trio
of .001 disc ceramic capacitors,
one on the 75 ohm input and a
pair on the 300 ohm output. They
are there largely as voltage pro-
tection devices to insure that
should somehow some operating
voltage (i.e. not RF) appear at
either terminal, the voltage is
stopped at that point from (1)
getting into the transformer it-
self, and, (2) feeding through the
transformer and into equipment
on the opposite end of the device.
Not all transformers have vol-
tage blocking capacitors; nor do
all have the trio of caps which the
CA 2500 has. There are various
arguments for having three or
two capacitors. RMS maintains
three is the correct way to do it
without cheapening the product.
There are at least a couple of
others that maintain that two is
adequate. It hardly seems like a
big deal when the capacitors are
small and cost under a penny
each in the far east where they
are procured.

The transformer itself is true-
passive, that is, when RF signal
goes through the device, there is

75/300 OHM MATCHING TRANSFORMER

(RMS CA2500)

750
UNBALANCED

1§72 e o

1\ LS

.001 .001

(1000vDC) (1000 vDC)
3000
| BALANCED
7!
1€ o
.001
DIAGRAM 1 o
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some signal loss. This is true
with virtually any transformer
known to man, in virtually any
transformer type application.
The amount of loss is a measure-
ment of transformer efficiency;
the lower the loss, the better for
you.

A transformer has something
known as ‘‘balance’”; which
means it creates equal RF sig-
nals and exact 180 degree phase
inversion on both sides, on both
legs of the 300 ohm side of the
device (see Diagram 1-B). The
better the balance, the better
the transformer can deal with
strong local signals (i.e. reduce
direct pickup of local signals).
Balance depends largely on the

DIRECT
PICKUP

15

| TV RECEIVER
MATCHING TRANSFORMER | TUNER INPUT

When signals are combined in the receiver (tuner) transformer,
the original + and — (I.E. phase) signals are combined to add
to each other (and they are accepted by the tuner). However,
direct pickup injected at each side of the transformer line at
the same phase will cancel itself at the transformer.

DIAGRAM 1B
CA-2500 MATCHING TRANSFORMER
Designa e 58 By 2 %08 Balanced
Frequency Range. .. ... .. 40 to 300 MHz
RetULNnSSismsl e ie o 22 dB minimum
Balance Ratio. .. ... . ... 40 dB minimum
Insertion Loss.......... 9 dB minimum
Besponsest=. . TH rae s iy /=250 B
ISolationi IR o S 1000 volts
Manufacturer

RMS Electronics, Inc.

50 Antin Place

Bronx, New York 10462

(212) 892-1000
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care or skill with which the
transformer is wound (see e el il
photo).

A transformer is subjected to
considerable rough treatment on
the back of many subscriber
sets. One of the popular argu-
ments is whether the 300 ohm
spade lugs on the transformer
should be soldered to the flat

ribbon lead coming out of the t
transformer. If the leads are
soldered, they obviously have
greater pull-strength should

someone try to lift an elephant
with the device. On the other
hand, copper wire (or copper
coated wire) when soldered
takes on a brittleness. It may
“pull” harder but it “snaps”
easter. And applying solder does
weaken the 300 ohm pigtail lead
somewhat, simply because the
heat applied to afix the spade
lugs on the end of the 300 ohm
pigtail softens the poly insula-
tion on the pigtail for a split sec- ;
ond or so. When it re-hardens, it i — —
is not as stout as it was in the :
virgin (unsoldered) state. The
CA 2500 does not use soldered %
lugs. : ' ¥
Shielding around the trans- I —— bk <

N

I

=
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54 MHz —— .
1 dB |
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MATCHING TRANSFORMER — Through a pair
of CA-2500 matching transformers, top refer-
ence line is comparison line, bottom line is back-
to-back matching transformers. Markers are in

54 MHz increments.

i

former guts is another important
consideration. The problem,
again, is direct pickup. Early
tranformers had no shielding
and this worked fine in systems
such as Gridley where there are
no local signals to be picked up.
But as systems were constructed
in or near areas with local sig-
nals, the unshielded transformer
started to be its own antenna. =
This causes ghosts on signals | e oo
carried on channel, or co-channel - op e B i R
on signals carried on the local : .

station’s channel. A metal shield,
bonded all around to the 75 ohm
fitting on one end, was part of
the answer (better transformer

MATCHING TRANSFORMER — By bringing
reference line down 1.0 dB, it almost meets the
through-back-to-back transformer line. Conver-
sion losses for pair is 1.0 dB for 54-108 MHz,
rising to 1.2 dB for the pair 162-216 MHz. Note

slight hump just above 216 MHz.
whether you are in Gridley or in
Tulsa with your cable system.
This may not be necessary for
the operators of the Gridley’s of
the world, but that is the way the
market has gone and it is for the
= better.
AR e In evaluating a transformer
with a standard sweep test set
up, you really need a pair of the

balance was the rest). Most
transformers today are shielded,

@gg g

CA-2500 #1

750,
SWEEP IN

i

. — — — o st G i e e

DIAGRAM 1A
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devices connected up “back to
back” as shown in diagram 1-A.
Note that what we have done is
come in with the sweep source at
75 ohms to one transformer,
transformed to 300 ohms which
we back-to-backed with another
transformer to its 300 ohm side,
and then come out at 75 ohms
from the second transformer.
This does two things: it keeps
the measurements at an imped-
ance (75 ohms) which CATV gear
is set up for, and, it doubles any
problems present in a single
transformer. For example, if the
conversion (i.e. through) loss of a
single transformer in stepping
from 75 ohms to 800 ohms is 0.5
dB, then the loss through a pair
is 1.0 dB (as displayed on the
scope display).

Utilizing the Wavetek 1051
customized test set described in
the February CATJ (pages 29 to
35) and the Wavetek 1901C dis-
play scope, the CA 2500 (and
other devices to be discussed
here) was checked out for per-
formance. Photo 1 shows the 40-
340 MHz bandwidth of the CA
2500 (with two units back to
back) while photo 2 shows the 1.0
dB combined loss of a pair of CA
2500 units when 1 dB of compen-
sating pad loss was cranked into
the display on the reference base
line.

The Funny Transformer

As CATV systems have gone
more complicated and the cable
spectrum has found new uses in
many markets, a specialized
matching transformer has been
developed. In the RMS line, this
is the CA 2600F, with the “F”
standing for “filter”.

The problem is this. If your
plant has made some use of the
“below channel 2” spectrum for
return-band purposes, you have
some cable RF being carried on
some or all of the spectrum from
say 5 to 35 MHz. Inspite of ef-
forts to the contrary, this energy
can show up at the subscriber’s
drop. And while few (if indeed)
any systems utilize the 40-45
MHz segment of the spectrum
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HIGH PASS FILTER/MATCHING TRANSFORMER
75 UNBALANCED (RMS CA-2600F)
001

z 62pf 27pf 62pf
(1000 vDC)

3002
BALANCED
LOW FREQ. I 45MHz ==
SHUNT =

TO GROUND — 70 GROUND =

DIAGRAM 2 5 (1000 Voo
Ba ! SWEEP OUT
SWEEP IN : TO DETECTOR

o= é 3000, z 2 e
|
|

s , L
CA-2600F #1 3 | © CA2600F #2
DIAGRAM 2A

)y A

B %\

Every time a technician drives
out on a trouble call it costs money.

Trouble calls gobble
away at profits.

Call or write Avantek
and find out how our
CR/CT-2000 Test System

can improve your CATV

system’s performance and
dramatically reduce those
trouble calls.

Avantek...years ahead today.

3175 Bowers Avenue, Santa Clara, California 95051. Phone (408) 249-0700.
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MATCHING TRANSFORMER/FILTER —
Through a pair of CA-2600F devices, the accen-
tuated roll off at 54 MHz (marker) is down 4.5 dB
(see text for correction factor). Note sudden drop
left side of through device line indicating trap/
filter below 50 MHz.
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MATCHING TRANSFORMER/FILTER —
Expanded scale shows pigtail ear at around 47
MHz before rapid drop off in through-loss attenu-
ation that is peaked to notch 45 MHz i.f. range.

|

for signal carriage, there are
problems with sub-channels such
as T9 getting into the 45 MHz i.f.
at twice their cable frequency.
The solution is “trap out any RF
energy below 54 (or 55.25 MHz)
at the set”, before it gets into the
receiver and creates a problem
with the TV receiver i.f. operat-
ing in the 40-45 MHz region.

The filter or trapping for “all
energy below 54.0 MHz” can be
built imto the matching trans-
former. See diagram 2. This is
the RMS CA 2600F matching
transformer, a transformer that
imcludes a set of filters for trap-
ping or eliminating all energy be-
low channel 2.

The input to the filter at 75
ohms includes first a low fre-
quency to ground (i.e. shunt to
ground) form of a high pass fil-
ter. All energy below approxi-
mately 50-52 MHz is shunted to
ground by the combination of the
coil and the capacitor. Next
there is a 45 MHz shunt ¢rap to
ground, tuned to sit on top of the
TV receiver i.f. range to create a
special “trap notch” at that fre-
quency. After the filter/trap sec-
tions, the transformer looks
pretty much like any other
matching transformer.

CA-2600F HIGH PASS FILTER MATCHING
TRANSFORMER

Design....... Constant K high pass filter
Frequency Range.......... 5-300 MHz
Returniliossisn. Sl 16 dB minimum
Cut-Off Frequency............ 50 MHz
Balance Ratio. ......... 25 dB minimum
Attenuation . . .5-35 MHz, 28 dB minimum
Manufacturer

RMS Electronics, Inc.

The method of checking the
unit out is identical to the
straight-forward matching
tranformer; two units are con-
nected back-to-back (diagram
2-A). Photo 3 shows the broad-
band response of the pair of
transformers back-to-back,
while photo 4 shows the up-close
notch depth and location (in fre-
quency) of the 40-45 MHz region.
Note that we do have some roll-
off at the channel 2 visual carrier
frequency, we measured it as
3.75dB at 55.25 MHz for a pair of
transformers, indicating it is
around 50% of that (1.875 dB),
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less the conversion loss (0.5 dB)
or, 1.375 dB per unit at 55.25
MHzin the CA 2600F. This slight
“lisp” of the bandpass response
on the channel 2 visual carrier
should not cause anyone grief in
the field.

The FM Tap

The FM tap is one of those
passive devices all systems uti-
lize, and never give much
thought to. Perhaps after read-
ing what follows, you will be a
little more careful.

As shown in diagram 3 there
are at least two (actually there
are many more) engineering-
approaches to “taking an FM sig-
nal out of the cable.” The top
diagram 3 is the RMS approach
for their model CA-1041/S sub-
scriber FM tap off unit. There is
a “TV-thru” line, with an input
and an output (which can be re-
versed with no harm) and there
is an FM-out spigot. The FM out
spigot is a simple little FM band-
pass filter which passes the gen-
eralregion 80-120 MHz with min-
imal degradation but which re-
jects rather badly the lower and
upper portions of the cable spec-
trum.

FM TAP

(RMS CA-1040/S)
IN/OUT OUT/IN

L

L1
c1
c2
OR

= FM OuT
IN/OUT OUT/IN
@ TV THRU
A0
LOW PASS
)1 T
R 1 05 e

&

FM OuT

DIAGRAM 3

If you put this little device on
the customer’s drop line, the cus-
tomer might get a bit of channels
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=

4-5-6 through it for TV purposes, SWEEP IN
but he would be hard pressed to
find much else in the way of TV
signal there (20 dB down is the

v B
spec for TV band). And that is i—*@

% 758
unit. <~ (O i

the intent and purpose of the 6 LT 16
Another approach is also

SWEEP IN DIAGRAM 3B
o ®\_ﬁ_ o
NO TERMINATOR 758 TO DETECTOR
-— -
TO DETECTOR _1: ;_[
DIAGRAM 3A DIAGRAM 3C

A PRE-AMP FACT!

If Your 11.0 dB Noise
Figure Processor Pro-
duces This Kind Of
Picture. . . .

==

....When You Put
Our 2.0 dB Noise Fig-
ure Pre-Amp Ahead Of
Your Processor, Your
Picture Looks This

Much Better!
=

Nobody likes grainy, noisy pictures. Especially subscribers. Yet many systems degrade system
performance by not automatically using pre-amps when the antenna level signal is below —5/10
dBmV. When you buy your pre-amps, consider noise figure. Consider gain (our model SX-0500
has 30 dB minimum gain). Consider ease of service (quick in and out board). Consider overvoltage
and transient protection (we have it!). And consider the price (SX-0500 is $139.50). Get the full
story today.

—'/L Q-BIT CORPORATION
P. O. Box 2208 Melbourne, Florida 32901

(305) 727-1838
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shown in diagram 3 which is a
more complicated approach that
uses two filters (one low pass and
one high pass) to attenuate
above 108 and below 88 MHz.
Such a unit would be sharper in
frequency rejection and it would
limit TV-band usefulness of that

“FM dedicated outlet” more than
the RMS circuit shown. It would
also cost more money.

Now — what happens when
you use this (RMS) unit?

If yourun the TV line through,
as shown in diagram 3-A, and
“forget” to put a terminator on

-

20 dB DEEP—— L%

ZHIN Zb[ it

e

30

FM TAP — without termination on FM output
side, the TV thru line shows deep 20 dB suck-out
peaked at 102 MHz. Markers are in 6 MHz
increments.

the FM outlet side (i.e. do not
connect the FM outlet side to a
properly matched FM tuner or
simply leave the FM outlet with
nothing connected to it) you end
up with a sharp “suck-out” on the
TV line between 84 and 114 MHz.
This would or could cause two
subscriber problems on that TV
through line:

(1) A roll off or loss of channel
6 audio at 87.75 MHz;

(2) No FM band signals fur-
ther on down or along that sub-
scriber drop, should you want to
stick in another FM outlet on the
same drop.

See photo 5.

CA-1040/S FM TAP

HOUSINRESA - Aluminum die-cast,
stainless steel bottom plate
Insertion Loss ....... 5 dB thru FM port,

0.5 dB thru ports (*)
TV Signal Attenuation. 20 dB thru FM port

VI ettt v IEZITORIN (&)
Impedance .5 5k LR e 75 0ohms
Bandwidths . ......... FM, 82-108 MHz
TV, 5-300 MHz
Manufacturer
RMS Electronics, Inc.
* — see text

** — VSWR depends largely on fre-
quency

Now, if you terminate the FM
outlet port with a 75 ohm load
(i.e.a terminator, a well matched
75 ohm input to a tuner, ete.),
what happens? See photo 6. The
suck-out at the FM band does not
goaway, but it does get better. It
also shifts the suck-out fre-
quency somewhat. Whereas in
photo 5 the deepest part of the
suck-out was at 102 MHz, with a
terminator on the FM out port, it
moves down to 99 MHz. The
depth of the FM (plus) suck-out,
as measured at the output side of
the TV through line has im-
proved from 20 dB down in photo
5 to 6 dB down in photo 6. This
means that if you come back in
with a tap-off for a second FM
outlet after this point, on the
through drop for the TV, you will
start-off being 6 dB down for the
FM signals at that point.

Finally, what does the FM
through port look like? Not sur-
prisingly, not far different than
the inverse of photo 6 (see photo
7). The FM level signals are
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down 3.5 dB worst case, which is
about the expected through loss
for the FM bandpass filter built
into the unit.

The Hybrid Splitter

The FM-out tap is not far away
from a splitter, only it is a split-
ter that is “frequency sensitive.”

The splitter needs to be (1)
secure from the elements, (2)
rugged enough to install and for-
get, and (3) electrically designed
so that most anything done at
one output port is not reflected
on the signal quality and level at
any other output port. That is no
small order for a device that also
has to be broadband, and as they
say, “cost acceptable”.

Any signal splitter ¢s fre-
quency sensitive. That is the na-
ture of the animal. Now it may be
that the unit you are buying is
not frequency sensitive from say
10 to 300 MHz; but by the time
you get up to say 500 MHz, it s
going to be very frequency sensi-
tive. Take a standard VHF “hy-
brid” splitter and try to use it as
UHF. You will promptly find, if
you have the ability to measure
performance, that it is from 10 to
20 dB “down” in performance at
say 500 MHz from what it was at

300 MHz.
We mention this because we

have heard time and time again
of a fellow grabbing a top of the
line VHF hybrid splitter from a
box to co-phase a pair of UHF
antennas, only to discover after
much trial and error that his an-
tennas are OK; but his “splitter
choice” for combining antennas
was a very poor one.
Reference is made to diagram
4. This is the RMS MA20U/SM
splitter; a device intended for
the frequency range 10 through
900 MHz. That is a lot of “oc-
taves” (6.5 to be near-exact) and
thatis no easy trick. In any split-
ter, there are frequency limita-
tions. In this circuit, capacitor C2
would typically be 1-2 pF if the
unit was good through the UHF
region, but 8-10 pF if the unit
was good through only the VHF
(say to 300 MHz) region. We
mention this in case you are
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FM TAP — with termination on FM output,
depth of suck-out is now 6 dB and center of notch
is down to 99 MHz.
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FM TAP — FM bandpass with sweep in at one
TV thru port, other port terminated and detector
at FM out port. FM passband centers at 99 MHz,
is down 3.5 dB best case falling off to 6.5 dB at
90 and 108 MHz.

HYBRID 2-WAY VHF/UHF SPLITTER
(RMS MA20u/SM)

L3 OUTPUTS (3.5dB DOWN}

&

il r\ DIAGRAM 4
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HYBRID TWO-WAY SPLITTER — RMS
MA20U/SM. Match and balance at two outputs
is “‘tweekable’’ by varying spacing between L3
and case inner wall (L3 between output ports),
but should be done only while observing match
and split loss simultaneously over operating
bandwidth of device.

S S g —

|
it

.......
...........

i

HYBRID SPLITTER — With sweep in at input
port, detector out at one output port, and second
output port not terminated. Top line is reference,
bottom line is output port with detector load.

r
324 MHz ~————====

tempted to use a “laying around”
hybrid splitter “you think is good
for UHF also”, simply pull it
apart and check the value of this
capacitor.

Now the mark of a good (hy-

32

brid) splitter is that if you intro-
duce signals into one port (input
port) and take them out of one of
the output ports, without
bothering to terminate the un-
used output ports, the in-use out-

——

put port keeps on delivering
ghost free signals. See diagram
4-A.

In photo 8 we have a sweep
display that was produced with
the test setup shown in diagram
4-A.The top line.is the reference
line while the bottom line is the
signal after going through the
output port. The second output
was not terminated.

Now see diagram 4-B and
photo 9. Here the reference line
was dialed down to the actual
through line and the splitter
“loss” measured at from 3.2 to
3.4 dB. In photo 10 we have the
same situation, unchanged, ex-
cept that rather than allowing
the second output to lie there
without a termination, a 75 ohm
terminator was stuck on. Note
that overall there is some, but
slight, change in the signal pres-
ent at the detector-fed output
port, after the other port was
properly terminated.

Now see diagram 4-C. The
sweep source was moved from
the input side of the splitter to
one of the two output ports, and
the detector-fed signal was
taken out of the second output
port. The input was left unter-
minated. See photo 11; the “iso-
lation” provided through the de-
vice (with the input untermin-
ated) is only 6 dB.

And see diagram 4-D; the situ-
ation is the same but the input
has now been properly termin-
ated. Now see photo 12, the isola-
tion between the two outputs is
now in excess of 20 dB (reaching
27 dB from 150-250 MHz)
through the spectrum.

Of course it would be hard to
operate a splitter without any
source-match at the input, but it
would be possible to operate one

~with a “poorer than 75 ohm”

source-match. And if or when
you do, you can expect the isola-
tion between the two (or more)
output ports of the splitter to go
to pot in a hurry.

So the important things to re-
member about using hybrid
splitters are:

(1) The isolation between the
two (or more) output ports is
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HYBRID SPLITTER — By bringing the top refer-

‘ ence line down in .1dB steps with Wavetek 1051

| custom test set, the thru line and the reference

‘ line are mated. Average loss is 3.2 dB in this

unterminated situation, worse case appears at
270 MHz (about 3.7 dB).

!;

These lightweight, easy-to-op-
erate test sets use the TDR
[ | } T - principle to accurately locate
| both ordinary and hard-to-find
faults on a variety of cables.

FEATURES

‘ . e b

e Lightweight, portable.

¢ Rechargeable batteries
provide up to 5 hours
continuous operation.

Gitvini rneves porom ) R R ] B - ¢ Detects water in cable, plus
T T T T opens, shorts, splits and
L resplits.
L] i | e Usable by field technicians.
: : 1\ f ¢ Rugged construction.
N 4
N Ii Write or phone
L = for free information
§ V.‘ # v‘
< 4 WITH TERMINATOR | o
" e TR ——
HYBRID SPLITTER — The joys of a proper ter-
mination. The difference is not great, but the .
bump near 270 MHz all but disappears when the ngmesthGM Fldglaggg
second (unused) output is terminated; split loss ymou : eeting, Fa.
now averages 3.2 dB across board. Phone: (215) 646-9200
APRIL 1976
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i SWEEP IN
HS-20U/MM VHF/UHF HYBRID
SPLITTER
Dasignis .2 L tate Zinc die-cast housing,
'———_L weatherproofed
Frequency Range ......... 10-900 MHz
= ) Isolation Between Outputs:
4@ 758 2050V HZR RS R 22 dB
SO M Z T e e 25dB
i 170:200 MMz it 30 dB
= 400:750IMHZ e 30dB
I —> sweepour 750-900 MHZ .......... ... 25dB
TO DETECTOR

Insertion Loss:
10-220 MHz . . . .. 3.4 dB (thru splits)

DIAGRAM 4B 450-900 MHz . . . . 3.8 dB (thru splits)
VSWR:
10=220iMHZ s e W]
45090 0N HZ B 1.4:1
| . Manufacturer
b ' RMS Electronics, Inc.
" T

H "J. ATEPVITY AVTVRYYS bbb
ASARLARLS LALARRIRAS AASRAALS

46 dB ISOLATION-

HYBRID SPLITTER — With sweep introduced
into one of the output ports, and the detector at
the second output port; with the input port open
(i.e. not terminated). Top reference line is 6 dB
above the through detected line, indicating in this
condition the splitter has an average of 6 dB
isolation output port to output port.

72 Pages of Discount Prices on Audio and Video Tape and
Accessories, Closed Circuit Television, Audio, Audio/
Visual, Security and Sound Hardware. }

New Catalog mailed each quarter.
Write Dept. 113

ALEHaNDER
ELECTRONICS, INC.

1820 Wyandotte St., Kansas City, Mo. 64108
s SET Telephone (816) 474-6656

TOLL FREE 1-800-821-2043
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HYBRID SPLITTER — With the input port ter-
minated with a 75 ohm resistor, the top reference
line (straight line which is top-most of three
shown) is 21.5 dB down (by pad adjustment for
measurement) to the 54 MHz marker, 25 dB
downat 108 MHz, 27 dB down 162, 216 and 270
MHz, and 26 dB down at 324 MHz.

largely dependent upon the
“quality” of the input termina-
tion. The poorer match at the
input (out to an extreme of no
match such as the open shown in
photo 10), the poorer the isola-
tion between outputs.

(2) A well balanced, well de-
signed and constructed hybrid
splitter is relatively insensitive
to mis-match at one or more out-
put ports, vis a vis the isolation
between the output ports.

(3) Hybrids, as commonly uti-
lized for combining devices for
phasing antennas, should be
double-checked before use for
combining any UHF antennas.
Most (if not all) VHF hybrids
have a natural shunt to ground of
all frequencies between say 300
and 500 MHz (and up); and this
creates medium to high loss in
the UHF region, especially at the
high end of the UHF region.

After Passives

The “climate” for our discus-
sion of passives created, this
series will continue through the
Summer issues of CATJ on an
irregular basis until all common
(and many not so common) pas-
sive units have been covered.

NOTE: NO TERMINATOR
ON INPUT

<—— SWEEP IN

co;_/ﬁ) ——= SWEEPOUT
TO DETECTOR

DIAGRAM 4C

DIAGRAM 4D

<— SWEEPIN

i_/é ) > SWEEPOUT
TO DETECTOR

JUMPIN DECIBELS—THAT’S SOME CONTEST!

are part of the deal.

airplane!

This month, perhaps in honor of the nation’s bi-centennial or perhaps in honor pfthe indu_stry’s 25th
(annual) trade show, or perhaps because they are smart marketing people, RMS is sponsoring a CATJ
Reader Contest that ought to appeal to everyone. :

The prize is an expense paid trip to New York City on RMS and CATJ, for two people. Round trip
travel, big-city hotel accommodations, spending money and Broadway Show tickets (big time stuff)

You can enter more than once. . . .at the RMS Booth at the Dallas trade show, and .by ysing the
Reader Contest Entry Form found opposite page 57 of this issue. But do_gnter. The prize is for the
winner and “‘a friend’’; and RMS promises not to ask for a marriage certificate when you get off the
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BEATING THE BEATS

(The 13th Channel Problem)

The dominant criterion for the
design of cable television sys-
tems in North America has been
the necessity to conform with
the frequency plan assigned to
television broadcasting by the
Federal Communications Com-
mission some thirty-two years
ago. One result of this is that the
industry has standardized on the
distribution of twelve channels,
and during the past decade this
number has generally sufficed to
meet the needs of the public.
But, a gradual proliferation of
broadcast transmitters coupled
to the influence of Government
has now created a demand for
more channels.

Toalarge extent the problems
imposed by increasing a systems
channel capacity can be summar-
ized by considering two aspects
of system design, namely, the
choice of spectrum to use for the
additional channels, and the type
of amplifiers to be used. A com-
mon denominator to both as-
pects is the problem raised by
intermodulation distortion.

Provided that the constraints
imposed by intermodulation dis-
tortion can be overcome, the log-
ical spectrum space to use is that
bounded by the limits, 120-174
MHz, an area widely referred to
as the midband. To the newer
systems, i.e., those built within
the last five years, the problems
arising from intermodulation
have been reduced by the availa-
bility of the push-pull type of am-
plifier whose A2 and A3 co-
efficients are superior to their
single-ended predecessors.

However, there are many
CATYV systems (Community an-
tenna television systems) in Can-
ada and elsewhere that are in
operation with broadband
single-ended amplifiers, and
faced with the pressing demand
for additional channels they are
either engaged in, or are contem-
plating a costly programme of
amplifier replacement.

It is to such systems that the
work described in this paper is
addressed, inasmuch as it pre-

sents a method whereby chan-
nels can be added to the midband
using the existing single-ended
amplifiers.

Intermodulation Distortion

The problems associated with
amplifier nonlinearity in broad-
band transmission systems have
been well documented by numer-
ous authors. An excellent review
of the subject was given by C.A.
Collins and A.D. Williams(1),
wherein the build-up of second

0
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DIAGRAM 1

Editor’s Note:

The use of phase locking techniques is growing rapidly throughout many sections of Canada, and in new CATV plants being designed to operate in
metropolitan areas of the United States. Yet a goodly portion of the cable industry has not been exposed to this bit of engineering art and the advantages which
it offers to the cable subscribers. The authors report on a series of system measurements conducted in Canada utilizing this technique, an experiment which
illustrates how the 13th (etc.) channels can be added to existing single-ended amplifier distribution plants without causing the single ended plant to come

apart at the seams.
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and third order distortion pro-
ducts in cascaded amplifiers was
analysed. In a noteworthy ad-
dress on coherent carrier opera-
tions, I. Switzer(2) related how
the emphasis on amplifier design
for CATV use has been placed on
minimizing third order distor-
tion components with little re-
gard to second order characteris-
tics.

This design philosophy can
also be traced to the FCC fre-
quency plan because it desig-
nated the midband region as an
unusable “guard band” in antici-
pation of second order inter-
modulation distortion resulting
from conventional twelve chan-
nel operation.

Intermodulation distortion
appears as an overlay of a num-
ber of black lines superimposed
on a television picture. The de-
gree of visibility of this interfer-
ence is a function of the fre-
quency and amplitude of the dis-
tortion product as it relates to
the television picture carriers as
shown in Diagram 1.

It is evident that this form of
distortion must be overcome in
any proposal to place carriers in
the midband as an addition to the
carriers used in the low and high
VHF bands.

Receiver Compatibility

In contrast to a number of re-
lated operations in Europe, the
North American cable television
industry is predicated upon sub-
scriber ownership of receivers.
Receivers designed specifically
for cable use have not appeared,
and in consequence the distribu-
tion systems are designed for
compatibility with receivers
which have been manufactured
for off-air reception in accor-
dance with the standard fre-
quency plan.

It is beyond the scope of this
paper to discuss the limitations

by

E.W. Finlay,

J. Cappon
Delta-Benco-Cascade
Toronto, Ontario
Canada

APRIL 1976

imposed by this unlikely mar-
riage, suffice to say that with
literally millions of standard re-
ceivers connected to cable sys-
tems, the family is too big to
contemplate a divorce.
Therefore, a prime considera-
tion in proposing a new fre-
quency assignment is that it
must be compatible with the fine
tuning range of the standard re-
ceiver.
Phaselocking to Off-Air Carriers

When receivers are connected
toa CATV system in close prox-
imity to a broadcast transmitter,
atype of distortion can occur due

y

to ambient signal pick-up.(A)

This beat frequency interfer-
ence is produced by the combina-
tion of two circumstances.

(1) Inadequate immunity on
the part of the receiver to stray
pick-up from the transmitter.

(2) Use of a carrier by the
CATV system whose frequency
is slightly different to the trans-
mitter. (This is due mainly to

(A) This type of interference is not to be con-
fused with a similar type of interference
encountered in long distance reception from
antennas. To differentiate between the two
the CATV type of interference is generally
referred to as ‘“‘ambient pick-up with on-
channel operation.’’

Either unit provides an easy, low-cost way to increase
subscriber service and revenue. The Econo-Code con-
verts and unscrambles a premium channel. The SCC
(Single Channel Converter) converts a mid-band chan-
nel. One-time headend investment is minimal.

Sy

And, either gives you the
assurance of Oak quality,
reliability and long life—
backed by a one-year
warranty against factory
defects on parts and
labor.

For complete informa-
tion, call or write:

.B“I{ Ilulllsﬁrics inc. COMMUNICATIONS GROUP

CATV DIVISION crysTaL LAKE. ILLINOIS 60014

TELEPHONE 815-459-5000 TWX 910-634-3353

SEE US AT NCTA BOOTH #728
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crystal tolerances.)

To eliminate this interference,
CATV systems use a process
whereby the broadcast carrier is
compared with the CATV car-
rier. A frequency difference pro-
duces an “error” voltage which is
applied as a correction to the car-
rier generation equipment at the
CATV systems head-end.

This technique is known as
“phaselocking” (B) and because
in its absence the number of use-
able channels available to a
CATV system would be reduced,
it is an essential consideration.

Intermodulation Products Re-

sulting From Standard Carrier
Operation

The investigation commenced
with a measurement of the spuri-
ous frequencies generated by in-
termodulation through a chain of
CATYV amplifiers. It was decided
to use this empirical approach
because the results of previous
attempts to correlate between
the predicted and measured
amounts of intermodulation
products has in general been
poor.

The location chosen for the
measurement was a point on the
system preceded by fifty-seven

SIGNAL LEVEL METER

Manual Tune 4-300 MHz

Built In Signal To Noise Test For
FCC
Built In Volt Meter

Rotary Attenuator System
New Fine Tuning Control
Automatic Peaking Circuit

No longer the new gadget for sale but the
most versatile meter available. The manual
tuning dial tunes from 4-300 MHz and you may
order pushbuttons set anywhere in this range.
Amplitude measurements from —40 to + 50
dBmV Signal-Noise, and carrier level tests.
This meter also works fine with the RD-1 dipole
for FCC radiation tests.

$970.00 Complete

TWOWAYS
to help youdo your testing

Push Button Tune Any 14 Channels

SEND FOR COMPLETE

M, INFORMATION TODAY
STATE
C(jMMA INICATIONS, INC 59 N.SECOND AVE BEECH GROVE, INDIANA 46107

RADIATION DETECTOR

FCC Radiation Tests

Adjustable 50 MHz to 250 MHz
Built in Battery Powered Amplifier
No Formula or Correction Factor
Amplifier May be Used Separately
Replaceable Antenna Elements
Fits Standard Lay-up Stick

The RD-1 greatly simplifies FCC tests. The
instruction pamphlet has the levels in dBmV
that are necessary to pass the 20uv/meter at
10 feet specification. It is also handy for every
day trouble shooting of broken or loose fittings.
The RD-1 is the lowest cost dipole and amplifier
combination available.

$166.00
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amplifiers, all single-ended and
comprising fifty-one trunk sta-
tions, a bridger, and five line ex-
tenders. A full complement of
standard low and high band car-
riers was applied, and the tests
conducted using a spectrum
analyzer whose output was re-
corded on an x, y plotter.

The x, y plot given in Diagram
2 shows the location and ampli-
tude of the spurious frequencies
appearing in the midband, and
clearly illustrates how the inter-
modulation process restricts the
use of this spectrum space as a
transmission medium.

Some of the spurious frequen-
cies have been identified to draw
the reader’s attention to the fact
that the most restrictive ones
encountered both in regard to
magnitude and location, are the
products of second order sum
and difference combinations.

Diagram 2 can also be used to
justify the statement made con-
cerning the poor correlation be-
tween predictions and measure-
ments. The analysis by Collins
and Williams(1), and others, has
concluded that a second har-
monic would predictably be 6dB
less than a sum or difference
product for equal amplifier input
levels.

Reference to Diagram 2 will .
show that the second harmonic
of channel 5 is more than 10dB
below the sum of channels 5 and
6. Better correlation is evident
between the second harmonic of
channel 6, and the sum of chan-
nels 5 and 6, where the separa-
tion is approximately 7 dB.
There appears to be a complete
absence of the second harmonic
of channel 4, but channel 4 is seen
combining with other carriers in
sum and difference combina-
tions.

It is assumed that this situa-
tion can be explained by the vec-
torial additions of the combina-

(B) It is true that a fixed phase relationship is
established at the head-end. However, it is
not the phase angle that is of importance,
rather it is the congruence of the frequencies
or the ‘‘Frequency lock’* that serves to
eliminate the beat interference. Therefore,
the description phaselock is really a mis-
nomer.
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The
ULTIMATE

time/weather
origination
package

Compact (14 inches high, 28 inches wide, 23 inches deep),
low cost ($1695.00 *), third generation field proven version of
the most popular CATV time/weather origination package in
the industry. Displays time, temperature, barometric pressure,
wind velocity, wind direction, plus displays four card spots.
Sony AVC-1400 (2:1) interlace camera. Designed for 24 hour
per day operation, and a minimum of maintenance.

Deluxe Texas Electronics instrumentation available

at slight additional cost.

WEATHER SCAN
Loop 132 — Throckmorton Highway
Olney, Texas 76374 — (817/564-5688)
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tions in conjunction with random
phase shift through the amplifier
chain. The point is, there does
not appear to be a substitute for
the empirical method.

The most important observa-
tion to be made from Diagram 2
is that if the positions of the
wanted carriers could be re-
located to be congruent with the
spurious frequencies arising
from the second order sum and
difference combinations, then
the resulting beat frequency
interference might be circum-
vented.

Standard Carriers in Analytic
Form

To exploit this possibility a
table of the standard carriers
was developed in a form that
would permit a ready analysis of
the second order intermodula-
tion products. By introducing
the constants “x” and “y” and
assigning values of 6 MHz and
0.25 MHz to them respectively,
the standard carriers can be ex-
pressed in analytic form as
shown in Table 1.

By examining the values of “x”
and “y” resulting from the vari-
ous sum and difference combina-

DESER
GEDAR
BllMI’ANV

Speclallzes in Long

CEDAR or FIR—
 Poles or Piling

tions, the positions of the second
order products can now be seen
at a glance. This can be illus-
trated with two examples::

(1) Channel 4+channel 6
=25x + 2y

(2) Channel 10—channel D
=9z

Standard Television Carriers in Analytic Form
x = 6 MHz,y = 0.25 MHz

Frequency Table One

Channel (MHz) Equation
2 9525 9x + 5y
3 61.25 10X + 5y
4 67.25 11x + Sy
5 77.25 13x — 3y
6 83.25 14x — 3y
G 133.25 22X + by
D 139.25 23x + 5y
E 145.25 24x + by
F 15125 25x + 5y
G 157.25 26x + 5y
H 163.25 27x + 5y
| 169.25 28x + 5y
i 175.25 29x +-16y
8 181.25 30x + 5y
L) 187.25 31x + 5y
10 193.25 32x + 5y
11 199.25 33x + 5y
12 205.25 34x + 5y
13 211.25 35x + 5y

A glance at Table 1 shows the
sum product of the first example
to be troublesome to channel F
because its equation is 25x + 5y,
hence a 3y or 0.75 MHz beat will
occur.

The difference product of the
second example appears at a dis-
tance 5y removed from channel 2
hence a 1.25 MHz beat is predict-
able.

Standard and Modified Television Carrier
Eqe Table Two

Channel Freq. MHz Standard New Assignment

2 55.25 9x + 5y 9x + 5y
3 61220 10X 5y, 10x + 5y
4 6258l 15y 11x + 5y
5 (25 B 3XE=8Y 13x — 3y
6 83.25  14x—3y 14x — 3y
C 11183525 =223 =5y 22x + 2y
D 18952501 23xi+:5y 23x + 2y
E 145.25  24x + 5y 24x + 2y
T 151.25.  25x + by 25x + 2y
G 15725 2B+ by 26x + 2y
H 168:255 27X =5y 27x + 2y
I 116925/ 28X -y 28x + 2y
I 1765255 #5209 H-15Y 29XEHTY
8 (8125 i 30X-15Y 30x + 7y
9 187725 W B+ by 31X 7y,
10 193.25 32x+5y 32+ 7y
11 199425 N33 x44="5y 33x + 7y
12 205.25  34x+5y  34x+ 7y
18 211225 35x + 5y 35x + 7y
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From this it is apparent that
the controlling factor in the
formulation of beats is the result-
ing value of the “y” constant and
that by reassigning the values of
“y,” the desired frequency con-
gruence can be accomplished.

Table 2 lists the modified car-
rier equations, and if the exam-
ples are reexamined it is now
evident that the sum product of
Example 1 falls at 252 + 2y and
is identical to channel F, and the
difference product of Example 2
occurs at 9x + 5y which is iden-
tical with channel 2.
Reassignment of Carrier
Frequencies

It follows that if the values of
“x” and “y” are resolved and
used as the base oscillators in an

appropriate frequency synthe-

Table

Three

Comparison of Standard and Reassigned
Television Carrier Frequencies With Two Carriers Phaselocked

sizer, the desired output fre-
quencies can be realized.

The values of “2” and “y” are
derived by solving two of the

carrier equations simultane-

ously. This method allows con-
siderable flexibility as the equa-

Standard Reassigned Frequency Shift

Frequency Frequency Off Standard
Channel (MHz) (MHz) (kHz)
2 59528 55.0036 246
3 61.25 60.9965 253
4 67.25 66.9893 260
5 71525 77.2671 17

6 83.26 83.26 zero (locked)
C 113.25 132.2708 979
D 139.25 148.2635 986
E 145.25 144.2564 993
E 1561.25 150.2495 1000
G 15¢.25 156.2422 1007
H 163.25 162.2351 1015
I 169.25 168.2280 1021
7 175.25 175.2884 38.5
8 181.25 181.2813 31,3
9 187.25 187.2742 24.2
10 193.25 193.2671 17.1

11 199.26 199.26 zero (locked)
12 205.25 205.2529 2.9
13 21425 211.2457 4.2

tions can be selected to produce of “x” and “y” and to illustrate

the least amount of shift off the
standard carriers, and may be
chosen to allow phaselocking to

off-air carriers where on-channel

operation is necessary.
As an example of the solution

IDEAL FOR FSM
CALIBRATION

EASIEST
CALIBRATOR
TO USE |

Totally eliminates
cumbersome tuning required
by competitive calibrators

Call / write for free color brochure

299 Park Ave., Weehawken, N.J.07087

Tel. 201-866-0912

Avallable in Canada - Comm-Plex Electronics Ltd.

General representative for Europe:

CATEC AG, Luzern, Switzerland, Habsburgerstr, 22
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l/4dB

-_—

the flexibility afforded by this
method, a situation is assumed
where it is necessary to phase-
lock to off-air channels 11 and 6,

both offset by 10 kHz.
From Table 1:

ACCURACY
4.5-300 MHz

SPECTRUM

MODEL
260-B

CALIBRATOR

SPECIAL FEATURES:

® Extremely Fiat White Noise
generator

® 73.5 MHz CW Reference
Generator

® Pulsed RF Reference
Generator

® Precision Step Attenuator

® Ni-Cad Battery Powered

Tel. 041-22 65 01
Telex TELFI 78168

® Calibrate field strength meters

® Determine peak reading errors

® Measure gain, loss, and response
® An accurate standard signal source

Available at major CATV Distributors
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Table Four

= — Reassigned Television Carrier Frequencies
M}(]jzhannel 11 —33x+7y—199.26 Witﬁ No Phaselocking Requirer%ents
Channel 6=14z—3y=283.26 Hieseilnd Erequency
Frequency Deviation
MHz Channel Equation (MHz) (kHz)
By simultaneous solution the 2 OX + v 55.125 125
values realized for “x” and “y” 3 10X + v 61.125 —125
are 5.9929 MHz, and 0.2135 MHz 4 x+v 67.125 —125
Fespectively aghat bl et
Substituting these values for c Dyl 132.950 —1000
“x” and *“y” in the carrier equa- D 23% + u 138.250 —1000
tlons results in the reassigned E 24x + u 144.250 —1000
carriers shown in Table 3. The F 25+ 150.250 —1000
: G 26x + U 156.250 —1000
amount of shift from standard H 97% + u 162,250 — 1000
carriers is included. [ 28X + u 168.250 —1000
Where there are no phaselock- 7 29% + u + v 175.375 +125
ing requirements, the amount of 8 30x + u + v 181.375 +125
shift from the standard carriers 190 g;i: b iy 18;2;2 i}gg
can be minimized by expanding 1 33 + U+ v 199.375 +125
the carrier equations. The “y” 12 34X + U + v 205.375 +125
components, 5y’ 3y’ 2y and 7y 13 3B/x+u+v 211.375 +125

are replaced by v, u—v, u, and u
+ v and by assigning the values
of 6 MHz to x, 0.25 MHz to u, and
1.125 MHz to v, the second order
cancellation objective is
achieved with a carrier shift of
ony 125 KHz as shown in Table 4.
_ The expansion to three vari-
T T ables x, u, and v permits phase-
locking to a maximum of three
off-air carriers. The amount of
frequency shift is determined by
the off-air channels to which the
system is locked as shown in
Table 5.

Use of Table 5:

(a) Decide the channel(s) to be
locked to off-air signals.

(b) Determine the channel
group(s) to which they belong,
2-4, 5-6 and/or 7-13.

(¢) Selectthe column(s) which
indicate a 0 freq. shift for those
channel group(s).

S i (d) The shift in other channel
« | groups is indicated in that same
column.

MAKE THE CHANGE

. .from a barely acceptable signal to a good
usable signal!

Install the new SITCO Model SBA—2 VHF
Antenna Pre-amplifier. These pre-amps are

exclusively and specifically designed as an accessory for the
SITCO MA or CA single bay, single channel antennas.

The combination of the SBA—2 pre-amp, its companion
PS—24 power supply and the MA or CA antennas
will make an unbeatable low noise, high gain, clear
signal installation.

Write For Latest Literature

10330 N. E. MARX ST. ¢ P. O. BOX 20456
| PORTLAND, OREGON 97220
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Telephone 503-253-2000 J

Note: It is not possible to lock
three carriers when each one is
in a different channel group.

To illustrate the use of Table
5:

Assume a lock is required to
off-air channels 5, 7 and 9. Chan-
nel groups to which they belong
are 5-6, and 7-13. The fifth
column shows 0 shift for channel
groups 5-6 and 7-13, it also shows
a shift of 250 kHz for channel
group 2-4 and 1000 kHz shift for
channel Group A-L
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Table Five
Phaselock to Max Freq. shiftin kHz*
oneortwo
out of 0 0 0 — 167 —250 — 167 —125
Ch. 2-4
oneor two
out of —250 0 —500 0 0 —167 —125
Ch. 5-6
Channel one or two
Groups out of +250 +500 0 +167 0 0 +125
Ch.7-13
none out
of —1000 =750 —1250 —917 —1000 —1083 —1000
Ch. A-|

* Slightly greater values may occur depending on the 10 KHz

offsets of the channels to be locked.

Effect of Carrier Reassignment
on Second Order Products

Assuming the use of the modi-
fied carrier frequencies con-
tained in Table 3, a calculation
was made of all second order sum
and difference products in rela-
tion to the channels of interest
and arising from the inclusion of
five lowband, nine midband and
seven high band channels. The
complete results of the channel
by channel analysis is appended
to this paper; however, they can
be summarized as follows.

(1) Total possible unwanted
products=108

(2) Number locked to wanted

carriers =172

Of the 36 which remain, a total
of 18 are located at a position of
wanted carrier plus 1.72 MHz.

A further 18 are located at
wanted carrier plus 4.28 MHz.

Comparison of the locations of
the unlocked products to the sus-
ceptibility curve of Diagram 1
reveals that a product at wanted
carrier plus 1.72 MHz requires a
margin of 46dB. A product lo-
cated at carrier plus 4.28 MHz
requires a smaller margin of
34dB.

Considering that the product
of greatest amplitude was mea-
sured at 49dB below nearest car-
rier as shown in Diagram 2, it can
be reasonably expected that no
beat interference due to second
order intermodulation will be
visible.

EQUIPMENTREQUIRE-
MENTS

To obtain the required modu-
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lated RF carriers at the precisely
interrelated frequencies (based
on x, » and v), a master genera-
tor was built employing 3 erystal

oscillators as shown in Diagram
3.

By mixing a sample of the out-
going RF signal of each proces-
sor with its adjacent channel sig-
nal from the master generator, a
“difference frequency” at the ap-
proximate value of “x” is gener-

MASTER CARRIER GENERATOR
HEAD END PROCESSORS

—>
TO DISTRIBUTION SYSTEM
RF — IF IF ——Ch.2 O
SAMPLE CH.2
DC ! ref
CORR CH.3
\21)2\_—‘- RF—— IF I llF Ch,BL O- C
i SAMPLE CH.3
[Lo] ! = e
CORR CH.2
<]
RF—> IF [ IF— Ch.4I O le
SAMPLE | CH.4
LO
! = s
corR [ ¢ 2Tz
s (1 1] y
) 1 1
ELC - ETC ETC
MASTER REFERENCE
SIGNALS
1 N R
o= e oL e
1
1
i
it {3
| COMPARATOR nl lntinl fn Iz—l
i AND
1> OSCILLATOR 1
g T T __‘
COMPARATOR 2 A -
vaons | | £ ¢ (—{7]
D OSCILLATOR 2 = ARl
i s
COMPARATOR 5 '—'I At i;
AND =1 i
D OSCILLATOR 3 o '—m*
: MASTER REFERENCE OSCILLATORS
1
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ated. A further comparison be-
tween this “difference fre-
quency” and x, produces the DC

correction voltage which con-
trols the local oscillator fre-
quency of the processors output

BPF

CH7

BPF

CH8

6 Mhz BPF
COMB

CH9

GENERATOR BPF

CH10

BPF

CH 11
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CH 12

BPF

CH 13

R

DIAGRAM 4
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CHANNELS
sell pay TV

for details call

o el
(801) 262-8475

SEE THE CHARACTERS FROM MSI AT THE NCTA SHOW

converter thereby obtaining a
precise lock.

Since either adjacent channel
can be used to develop the “dif-
ference frequency” only a
limited number of reference car-
riers need to be generated. Dia-
gram 3 illustrates a situation
where 15 carriers can be locked
to the master oscillator by use of
11 reference signals. Locking to
“off-air” signals requires the
master generator to be slaved to
the “off-air” signals, which is also
shown in Diagram 3 in a simpli-
fied block diagram.

Measurement of Triple Beat

Recognizing that the coherent
aspect of the proposed carrier
arrangement would tend to
stack third order products, it
was decided to measure the am-
plitude of the triple beat de-
scribed as f1 +/— f2 +/— f3.
This could then be directly com-
pared with the noncoherent or
random carrier use generally en-
countered in CATV operations.

To conduct this test a carrier
generator was built to provide
seven carriers tuned to the high
band channels (7-13), and spaced
at precise 6MHz intervals as
shown in Diagram 4. The triple
beats appearing in the region of
the channel I carrier (168 MHz)
were recorded using a spectrum
analyzer at the same test loca-
tion at a point 57 amplifiers
“deep,” as previously described.

The “x”, “y” plots given in Dia-
grams 5 and 6 indicate that the
triple beats resulting from the
seven coherent carriers added to
produce a single spurious fre-
quency whose magnitude was
10dB greater than the individual
triple beat resulting from a ran-
dom carrier source. However, it
should be noted that this test
condition represents a worse
case situation because the pro-
posed system limits the carrier
coherency to the carriers of indi-
vidual bands. Moreover, carriers
that do not contribute to the
formulation of second order
products are excluded from the
master oscillator unit.
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Measurement of Second Order
Products

With the output frequencies
corresponding to those listed in
Table 3, a 17 channel head-end
was installed and connected to
the system. The number of chan-
nels used was restricted in defer-
ence to the regulation of the Can-
adian Department of Communi-
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cations against the use of mid-
band channels A and B.

By using the identical test
method and location described,
the midband spectrum was
plotted and is shown in Diagram
7. This allows direct comparison
with the results shown in Dia-
gram 2 and to this comparison,
the positions of the reassigned
carriers have been superim-

posed on to Diagram 7. The fre-
quency coincidence of the
wanted carriers and unwanted
products are self-evident.

The placement of carriers in
the midband as an addition to the
carriers of the low and high band
channels produces a second or-
der combination whose products
appear in the low, mid and high
band. This aspect was included
in the analysis of second order
products contained in this paper,
and to confirm this analysis two
of the spurious frequencies
which are not congruent with
wanted carriers were measured.

Again the same test location
was used together with a spec-
trum analyzer and x, y plotter.
The products measured were
channel I minus channel 6, which
was expected to appear at chan-
nel 6 picture plus 1.7 MHz, and
channel 6+channel 6 predicted
to appear at channel H picture
plus 4.28 MHz.

Examination of the results
which are given in Diagrams 8
and 9reveals the channel I minus
channel 6 product was not mea-
surable and can therefore be con-
sidered to be at least 14dB below
the permissible level established
by Diagram 1. The channel 6 plus
channel 6 product was measured
at 27 dB below the permissible
level.

Subjective Tests

The objective tests described
previously were supplemented
by a critical viewing test of each
system channel. The tests were
conducted at three system loca-
tions, the head-end, a mid point
preceded by twenty-two trunk
amplifiers plus a bridger ampli-
fier, and finally the deepest point
of the system described (57 am-
plifiers deep ).

Typical broadcast receivers of
different manufacture were used
to evaluate the picture quality,
including two receivers supplied
by member representatives of
the Electronic Industry' Associa-
tion of Canada. It can be noted
that the two receivers referred
to are purported to have the
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tightest A.F.C. ranges of any re-
ceivers available to the public.

In relation to the system con-
siderations the tests can be de-
scribed as follows:

(1) When viewed at the sys-
tem’s deepest point, no beat fre-
quency interference was ob-
served.

(2) Accompanied by member
representatives of the E.I.A.C.
tests of the compatibility with
receiver fine tuning was con-
ducted by switching back and
forth between the standard and
reassigned carriers. All re-
ceivers required only a slight re-
tuning. Predictably, the re-
ceivers local oscillators could ac-
commodate a 250 kHz shift. But
the small amount of adjustment
required exceeded expectations.
Receivers equipped with A.F.C.
required no adjustment.

(3) No visible evidence of
crossmodulation was observed.
This was confirmed by conduct-
ing a “blank screen” test on the
systems community channel,
channel 10 by removing the mod-
ulation and operating with nor-
mal sync and pedestal levels.

CONCLUSIONS

The test results indicate that
the use of judiciously selected
carrier frequencies as a means of
circumventing second order
intermodulation distortion in or-
der to permit use of the midband
is practical.

The amount of carrier shift re-
sulting from the use of this sys-
tem demonstrated it was fully
compatible with standard televi-
sion receivers.

The frequency shift occurring
in the midband region, 1000
kHz, is not anticipated to be
problematic since the number of
receivers in use that are
equipped with midband tuners is
negligible. Hence to accommo-
date the use of midband channels
the standard receivers will be
dependent upon an external con-
verter. The tuning range of
these converters is more than
adequate to meet the prescribed
frequency shift.

Because the results were ob-
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tained through an operating
CATV system with 51 trunk am-
plifiers, 1 bridger amplifier and
five line extender amplifiers in
cascade, all single-ended, it can

be reasonably assumed that bet-
ter results will be obtained in
systems with a shorter amplifier
cascade.

As noted in the section here,

BSF:

~The only temperature
compensated, watertight,
shock proof Pay TV Trap.

Specifications are guaranteed
. in any environment.

AVAILABLE FOR iMMEDIATE DELIVERY

EXCLUSIVE U.S. SALES AGENT

Eastern Regional Office

" One Professional Plaza, Newtown, Penn. 18940 (215) 968-6338
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Western Regional Office
126 S.W. 153rd.Street, Seattle, Wash. 98166 (206) 246-9332

the tests did not include midband
channels A and B; however,
since these channels are included
in the analysis of second order
products and in the light of the
test results obtained, they can
predictably be used.

Circumvention of second or-
der distortion leads logically to a
discussion of third order prob-
lems. The results of tests de-
scribed herein suggest that tri-
ple beats will not impose a se-
vere constraint on midband use
ona typical system. However, as
more channels are added the
third order distortion products
must be considered as the limit-
ing factor to system reach. In
particular the effects of coherent
carrier operation will require
close attention since the ampli-
tude of triple beat was shown to
increase dramatically in this
mode of operation.

Another third order problem
that will be encountered by addi-
tional channel operation is cross-
modulation. Increasing the num-
ber of system carriers will re-
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SECOND ORDER PRODUCTS RESULTING FROM THE
REASSIGNED LOW, MID AND HIGH BAND TV CARRIERS

(LOCKED PRODUCTS ARE UNDERLINED)

LOCATION OF SECOND ORDER PRODUCTS BY CHANNEL
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The best
is now better.
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duce the amount of crossmodula-
tion margin on a CATV system;
however, this form of distortion
is not related to the choice of
carrier frequencies.
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SHOULD OUR INDUSTRY

LICENSE TECHNICAL

PERSONNEL?

(Preliminary Survey Results)

The February CATJ, on our
insert card between pages 40
and 41, asked for industry re-
sponse to the question “Should
Our Industry License Technical
Personnel?”. As we go to press
for the April CATJ, there are
sufficient survey cards back in
our hands to make a preliminary
report on the results to date.

It should be noted that we will
continue accepting the survey
cards from the February CATJ
until April 30th, at which point
we will cut-off the survey, tally
the results and make them pub-
lic. If you have not yet responded
to this survey, we urge you to do
so at this time. Dig out your Feb-
ruary 1976 CATJ, turn to page

41 and look smartly to the left.
There you will see the survey
card, at the bottom of the insert-
page card. Fill it out and drop it
into the mail, postage is paid by
CATJ.

The February survey card uti-
lizes the same exact questions
previously framed by the Soci-
ety of Cable Television Engi-

TIMES

Wire&kCable

SUBSIDIARY OF

'Ln..s'n!gg 358 Hall Avenue, Wallingford,

Connecticut 06492 (203) 265-2361

P.O. Box 14975, Phoenix, Arizona 85062 (602) 278-5576 .:
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“‘When we saw the first advertisement for the Brown Mini-Mizer in CATJ, we looked into the possibility that this unit would help our
problem. We run 16 miles of rural trunk tieing the Cleveland system to other systems in Boyle, Ruleville and Drew. Along that trunk,
which is powered by rural electrication systems, we have numerous hot-spots where sheath currents cause line amplifier failures. We get

it from lightning, from power company surges and switching spikes. The Mini-Mizer seems to have helped our problems. ...’ Grady
Rowsey, Microwave Engineer, Warner Cable of Mississippi.

Swan  Leverett Rose
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Mini-Mizer is a full one-year guarantee. Mini-mizer uses a patented approach to shunting
surges and high transients to ground before fuses can blow or equipment can be dam-
aged. There are several models available, including a 240 VAC model for microwave
sites. Indoor and outdoor mounting configurations. Protect yourself...with the Brown
Mini-Mizer!

BROWN ELECTRONICS

Artemus Road, Barbourville, Kentucky 40906
(606) 546-5231
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neers in a study of their member-
ship approximately 20 months
ago.

Question “a” asks:

“Do you believe that job classi-
fication by license grade is a de-
sirable direction for the industry
to move?”

CATJ respondents to date an-
swer in this way:

(1) Yes — 72.429%

(2) No — 27.58%

Question “b” asks:

“Do you believe if licensing is
implemented it should be at the
Federal, State or municipal
level?”

CATJ respondents to date an-
swer in this way:

(1) Federal — 85.19%

(2) State — 3.71%

(3) Municipal — 11.10%

Question “c” asks:

“Do you believe a variation on
the FCC broadcast license, with
an emphasis on cable technology,
would suffice?”

CATJ respondents to date an-
swer in this way:

(1) Yes — 84.62%

(2) No — 15.38%

Question “d” asks:

“At what point should job
classification and/or licensing

begin?”

(1) Imstaller — 17.86%

(2) Technician — 53.57%

(3) Advanced Technician —
7.14%

(4) Chief Technician —
10.71%

(5) Chief Engineer —
10.72%

(6) Other — 0%

When all of the cards are tal-
lied after the April 30th cut-off
date, a full report on the genesis
of the original study and the
CATJ results will be prepared
for the June issue.

SHOW TIME 76

(Some of The New Products

You Can See in Dallas)

Because this is the month of
April, and because the month of
April brings with it the annual
industry trade show (the 25th
incidentally), there is the as-
sumption that several important
new technical aids or products
are about to burst forth on the
industry like so many cooped up
spring flowers. It is a valid as-
sumption.

CATJ has made no special ef-
fort to solicit advance material
from suppliers, preferring in-
stead to wait our turn at the
Dallas, Texas show to visit first
hand with the “innovators” of
the new product concepts, and
then report back to you in our
Technical Topics column in our
May issue. However, several
suppliers have sought us out to
reveal some of the new products
they intend to be showing and
discussing for the first time in
Dallas, and it is worth noting
those that we are aware of just in
case you don’t make it to Dallas,
and cannot wait until the May
issue of CATJ to learn what is
new, from whom.

Strip Audio Control
As CATJ discussed at some

APRIL 1976

length in the December (1975)
issue (pages 12 to 13), if your
system utilizes strip-type AGC
amplifiers for headend signal
processing, you have a potential
problem in meeting FCC spec be-
fore March 31, 1977. It should be
repeated that the specification
calls for aural carrier level con-
trol that maintains the aural
carrier level from minus 13 to
minus 17 dB, reference the same-
channel visual carrier, for cable
plant distribution. It is also
worth repeating that if you have
done some careful measure-
ments of the aural carrier levels
on the plant, and if you have
found that even with strip ampli-
fiers, the aural level stays pretty
constant (but in any case within
the minus 13-17 dB “window”)
on your cable channels processed
with strips, that you do %ot need
to worry about adding to, modi-
fying or updating your strips to
comply with this spec (i.e. you
already do so).

The only system(s) with a
problem are those systems that
have measured aural levels, and
found that the strip-type AGC
system, which AGC’s only the
visual carrier, is leaving the
aural carrier wandering around

in level on the plant. As noted in
December CATJ, this will usu-
ally only happen with far Grade
B to beyond Grade-B signals,and
even then before you assume
anything, go out and measure
the plant aural signal levels be-
fore you invest a dime in a new
piece of headend gear. Be sure
that the visual AGC is working,
but that the aural without an
AGC is not being held by the
visual AGC (the visual AGC will
hold the aural as long as the vi-
sual and aural fade together si-
multaneously).

Now the solution; and there
are a couple of them.

The first is the new AUDIO-
MATIC from Blonder-Tongue
Labs (One Jake Brown Road, Old
Bridge, New Jersey 08857). The
Audiomatic is an “after-strip”
modular type box that retro-fits
“ahead” of the strip amplifier. Its
function is to sample the aural
carrier, sense when the aural
carrier is changing level relative
to the visual carrier level pres-
ent, and then adjust the aural
carrier (i.e. AGC it) to stabilize
the aural carrier. See diagram 1.

The unit consists of electronics
which senses the ratio between
the visual and aural carriers and
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Block Diagram- B-T AUDIOMATIC® Aural/ Visual Ratio Control
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utilizes this information to hold
the aural carrier at a present
level by adjusting the depth of a
DC controlled aural carrier
notch filter.

The Audiomatic is shown in
diagram 1 as an add-on box for
the Blonder-Tongue version of
the on-channel or strip amplifier.
However, it can be added to vir-
tually any known on-channel
(strip) amplifier of any manufac-
turer, or if such a need arose,
even after a heterodyne type
processor.

The Audiomatic actually is in-
stalled ahead of the strip proces-
sor or heterodyne processor,
but, it works after the processor.
This amazing feat is accom-
plished as follows:

(1) The input signal from the
antenna system (with or without
preamplification) is fed through
the Audiomatic, and then to the
strip/heterodyne processor. At
the Audiomatic, a voltage tuned
(i.e. varactor) Hi-Q helical reson-
ator notch filter regulates the
aural carrier level. The Hi-Q fil-
ter, says B-T, meets FCC specs
for in-channel flatness and they
claim it has no bad effects on the
color sub-carrier. The voltage
that tunes the Hi-Q varactor

APRIL 1976

tuned filter comes from a sensing
network that samples the output
of the strip/heterodyne proces-

sor, through the output test
point. This output test point pro-
vides the visual and aural carrier

We’ve been doing a little multiplying too! AML receiver sensi-
tivity has been doubled. The noise figure has been improved
by 3dB. And look at these improvements: = Reduces size and
cost of antennas required for the same performance = Im-
proves signal-to-noise ratio ® Improves propagation reliability
and reduces duration of signal fades ® Your signal reaches

more distant receiving points ® Splits power into twice as
many directions = Improved performance is compatible to
existing Theta-Com systems on a retrofit basis. And, as al-
ways, AML is the only operable system currently approved for
LDS applications. Call us toll-free at 800-528-6048. Today.

More than 100 AML systems delivered. Most in the world!
The All-American CATV Manufacturing Company

THETA-COM

A subsidiary of HUGHES AIRCRAFT COMPANY
P.O. Box 9728/ Phoenix, Arizona 85068.

|
In Canada, AML equipment is distributed to the CATV industry by Welsh Communications Company. ?
|
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coming out of the strip/
heterodyne processor, and the
signal is “analyzed” for the ratio
between the visual and aural
carriers at this point. Then as the
aural carrier moves up and down
inlevel at the output test point, a
voltage is developed in the
Audiomatic which tunes the Hi-
Q helical resonator filter at the
input to the system. This closed-
loop “perpetual motion” machine
adjusts the aural carrier level to
stay within the limits set.

SO — if you have this type of
problem, and you were agonizing
about the very large price jump
from an on-channel signal pro-
cessor to a heterodyne processor
(the latter is mot supposed to
have this problem), Blonder-
Tongue has a solution. The price
will be around $205.00 per chan-
nel.

Low Cost Heterodyne

As noted, a heterodyne pro-
cessor is not supposed to have
this type of “fluctuating aural

carrier’” problem, largely be-
cause the heterodyne unit main-
tains separate AGC systems for
the visual and aural carriers any-
how. Only the heterodyne pro-
cessor costs quite a bit more
money than a strip processor,
usually quite a bit more than
the $205.00 add-on price of the
Audiomatic from B-T. Well, that
is not quite true any longer.
Someone has come along with a
small system approach to the
heterodyne, and it is called (with
some imagination) the Mini-
Dyne. That someone is Richey
Development Company (1436
SW44th, Oklahoma City, Okla.
73119). The Mini-Dyne is more
than a low-cost heterodyne unit
(it lists for $380.00 per channel,
VHF in and out same channel);
although at that price, it is bound
to raise a few eyebrows. The
Mini-Dyne designer and de-
veloper, Steve Richey, started
out on the project by designing a
new front end for the older tube-
type Jerrold Channel Comman-
der I units (August 1975 CATJ,

Jerrold/Texscan’s Model 727

the
Rroven
standard
of the
industry

...available
from stock.

SIGNAL LEVEL METER

[0 FREQUENCY RANGES: 5-216 MHz...Plug-in adapter extends
range to 300 MHz. UHF plug-in adapter for 470-890 MHz range.

How many of these features does your
present connector have?

pages 15 to 21). In the process of
developing the substitute front
end for the Com-I units, Richey
took the package the next step
and designed an i.f. for it. From
that point, going back up to RF
was “simply another converter”,
and so the Mini-Dyne was born.

The Mini-Dyne has a couple of
interesting things going for it,
specs that you will be hard
pressed to duplicate, regardless
of the price you are willing to pay
for a heterodyne processor. One
is the notse figure, it is speced at
3.0 dB worst case at VHF chan-
nel 13, and that is very compar-
able to many of the good grade
CATV pre-amps on the market
today. In a test conducted for
CATJ, we watched an input sig-
nal that was taken down to —20
dBmV and at that point we just
started to see a sign of graininess
in the picture. That impressed
us

Next it has a very wide AGC
range, something Richey found
absolutely necessary with the
high gain of the package (80 dB)

lRCvs.

the others.

The quality of LRC connectors compared to other con-
nectors has made the cost/performance value of LRC
connectors virtually irresistible. CATV CONNECTORS
IS OUR BUSINESS. We believe our advancements in
the CATV connector industry are unsurpassed. Many
manufacturers have copied our ideas. However, we
know we maintain the highest performance standards
in the industry. The time has come to make the LRC
comparison.

[0 MEASUREMENT RANGES: 10 microvolts to
3 volts (10 ranges, calibrated in dBmV).

Features LRC vs. Others

[0 ACCURACY: measures any video
signal-level amplitude to within +1.5 dB.

=

. 6262 Aluminum for Corrosion Resistance
. Stainless Steel Radiation Sleeves

. Positive Stops (No Torque Wrenches or
Special Tools)

. Size (Easy Assembly)

. Controlled 0-ring Compression (Positive Seal)
. Captive Parts

Reusable (Cannot overtighten)

Call the CATV Connector Specialists.

ch ELECTRONICS, INC.

901 SOUTH AVE., HORSEHEADS, N.Y.14845 PHONE 607-739-3844
AVAILABLE IN EUROPE THRU: Electro Service N.V., Kleine Nieuwendijk 40, B 2800 Michelen, Belgium

N

w

00 ADJACENT-CHANNEL REJECTION: 46 dB.

Model 727 can be powered from its own rechargeable battery,
from 42 V dc truck source, or from 115 V ac source.

Contact your man from E
JERROLD

Jerrold for complete
specifications in new CATV

a GENERAL INSTRUMENT company
JERROLD ELECTRONICS/CATV SYSTEMS DIV.

WG LR RS

test equipment catalog.
200 Witmer Road, Horsham, Pa. 19044
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Presenting the ultimate in aerial ladders...

the TS2515-D by
\Velp Ladder

Designed especially for the tele-
communications industry, the TS2515-D is a
multi-purpose unit that offers as standard
features a roof mounted catwalk entry and exit
to the bucket...a 29° working height at 15°
reach from the vehicle in all directions. . .a
separate function permitting 6’ in and out
movement. . .a splicer sweep bucket with built in
covered tool box.. .provisions for intercom
and/or 2-way radio controls in the

bucket. . .available with air and AC in the
bucket. . .storage racks. . .strobe light and a 350
pound bucket rating.

Because of its low weight the TS2515-D can
be mounted on any 1/2-ton or larger van or truck
with very minor modifications.

Lease purchase option allows this time-saver in
your hbusiness for approximately $185.00
per month.

VANGLADDER, INC.

Phone 1-800-831-5051

Box 709 Spencer, lowa 51301




and the low front end noise fig-
ure, 70 dB AGCrange is the spec.
That means that the output is
held constant to within +/— 0.5
dB for any input that stays in the
“window” range of —20 dBmV to
+50 dBmV. That is some dy-
namic range!

The low noise figure is appeal-
ing, or should be, for small sys-
tems looking for ways to save
bucks. In many cases, the out-
board pre-amp can be elimi-
nated. The wide AGC range
should prove a boon to remote
headend sites where you can’t
get to them as often as you would
like to tweek upon the controls.

The Mini-Dyne is available
with UHF in/VHF out, different
VHF in and VHF out combina-
tions as well, at slightly greater
prices. The Mini-Dyne will not be
formally seen in Dallas, de-
veloper Richey is much too busy
trying to get caught up on orders
at this point. (You can see a unit
in a working display at the
TOMCO booth, however). We
have been promised a unit some-
time soon to conduct a CATJ lab
test, however, so if you wait
around long enough, we’ll tell
you if all of the claims made for
the unit are real or not.

Computer Headend

If you will recall the October

Co-Channel
Eliminators

Adjacent Channel
Filters

Channel Droppers
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FILTERS FOR SPECIFIC
CATV PROBLEMS-
AND THEY WORK*

*Or we refund
in full

FROM THE PEOPLE WHO CARE

MICROWAVE FILTER CO

6743 KINNE STREET
EAST SYRACUSE, NEW YORK 13057
PHONE 315-437-4529

(Glyn Bostick, Chief Engr)

(1975) CATJ, we reviewed the
TOMCO SR-1000 “any channel in
— any channel out” processor
package. This unit allows the
CATYV operator to manually dial
up any VHF or UHF channel at
the input, and any VHF (or op-
tionally any mid-band or super-
band) output channel at the flick

-of a couple of switches. It is per-

haps the ultimate standby head-
end unit in CATV today.

Well, Tom Olson of TOMCO
has done it one better. They have
announced a new unit, (the
SR-2000), which does all of those
things, and a few more, by re-
mote control! Borrowing freely
from some computer logic sys-
tems and leaning heavily on the
telephone industry touchtone
system, Olson has developed a
remotely programmable head-
end piece that can be switched to
any input channel, and any out-
put channel, via a standard
touchtone telephone unit, from
virtually anyplace in the world!

The main service feature of
the unit is that a system mana-
ger can from his home or office
quickly direct the new unit to
switch to input channel what-
ever and to output channel what-
ever, to replace a cable headend
piece that has gone on the fritz.
And he can do this from his home
(or the neighborhood bar or the

Pay-TV Security
Traps

‘Pay Only’ Band
Pass Filters

Specialized Cust-
omer Problems

B e e e -

country club) by simply calling
the headend on the telephone
and commanding it to do the
switching.

There is another application
that has perhaps escaped Olson.
CATJ had a letter no so long ago
from an affluent West Virginia
resident who was in the process
of constructing a $20,000.00
headend for his home. The head-
end was going tobe up on a hill, a
couple of miles away from his
home, and via a link of aluminum
coax, the fellow was going to
send 12 signals down the hill to
his home. Now, if ke had one of
the new TOMCO units on the
hill, with a suitable collection of
antennas, preamps, et al, he
could send a single channel down
the hill on his cable and save a
bunch of money on separate
headend processors!

New Sweep Package

Just when we got used to the
new model 1051 75 ohm
dedicated-to-CATV sweeper
from the folks at Wavetek, they
introduce the 1052!

If you will go back to the Feb-
ruary issue of CATJ (1976) and
read the review of the Wavetek
1051, you will notice (or remem-
ber) that for review purposes
Wavetek sent out to our CATJ
Lab a customized test package
that included the 1051, but also
included a host of other features.

You probably think we are
about to tell you the 1052 is that
customized test package.

You are wrong.

The 1052 s the basic 1051,
with a number of features (but
not all of the features) taken
from the customized test pack-
age discussed in the February
CATJ. If you liked the custom-
ized test package options, take a
look at the 1052 (either in Dallas
or wait for our review here in a
couple of months). Once again, it
shows (we think), that Wavetek
is continuing to “listen to what
CATV operators want” in their
test equipment.

CATJ FOR




We've been adding
channels toTVsystems
for 25 years.

That's why we designed
our own modulators.

Our three new modulators incorporate 25 years of ex-
perience adding program channels to rf systems in
apartments, condominiums, schools, ETV, and CATV
systems. We know more about TV system problems
than anyone else—adjacent channel, beat problems, any
problems involved in mixing into a system.

The AVMT 4923 provides both a modulated visual
and modulated aural rf carrier output on any single
vhf TV.channel.

The VMT 4922 provides a modulated visual rf carrier
output on any single vhf TV channel.

The AMT 4921 provides only a modulated aural car-
rier outputand unmodulated visual carrier on any single
vhf TV.channel.

Rounding out the line is our current AVM 4920, an
audio-video model.

* Low video distortion (typically 1.5%) and 90% modula-
tion using 15-kHz video signal.

* High-impedance loop-through or 75 ohm terminating
video input.

* Audio distortion (typ. 0.7%) @ 25-kHz dev.

* True peak overmodulation indicators using calibrated
light-emitting diodes.

» Vestigial sideband filter response suitable for adjacent-
channel color or monochrome operation.

* Independent aural carrier (aural to visual carrier ratio)
control.

g BLONDER-TONGUE
i

APRIL 1976

Blonder-Tongue Laboratories, Inc.,
Old Bridge, New Jersey 08857.

DON'T GET TRAPPED
UNTIL YOU SEE

EAGLE
AT NCTA'76-DALLAS

EAGLE WORKS —guaranteed superior performance
& choice of channel 2 thru 7, midband too; tam-
per-proof security shield optional.

EAGLE’S TOUGH—outstanding shock resistance &
stability; durable thick-wall brass housing, nickel
plated & completely potted.

EAGLE’S EASY —threads on & off fast, fit up to 4 on
most all taps; special tools for security & speed;
machined and interlocked terminals won't pull

free.
EAGLE’S BEST—Ilow, low adjacent channel loss &

deep, temperature stable pay-channel rejection;
better electrically and mechanically.

RE-USABLE TOO-—factory channel-retuneable at

little cost for recycling into other areas; why pay

more for less elsewhere? ,

% : 7

CALL OR WRITE FOR DATA OR SAMPLE:
EAGLE
COM-TRONICS

(315)682-2650

8016 CHATHAM DRIVE, e MANLIUS, N. Y. 13104

DY




In the January (1976) issue of
CATJ, we published an inquiry
card asking that if you were a
licensed Ham (amateur) radio
operator, involved in some way
in CATYV, that you register with
CATJ. The purpose of the regis-
tration is to provide a listing for
CATJ (see here) by which Hams
could identify one another, and,
possibly set up operating sched-
ules on one or more Ham radio
bands.

For those who are not Ham
operators, there is a spirit of kin-
ship between fellow Hams that
extends far beyond the kinship
we normally find even in a
tightly-knit industry such as
CATV. It is the nature of CATV
that we stick together, but it is
also the nature of CATV that
when we coagulate in one spot,
that we seldom talk about any-
thing but CATV!

I'M A
HAM IN

CATV- MY
CALL IS;

courtesy

CAT)

| AM AHAM IN CATV — three inch multi-colored
pin, produced by CATJ, is available free to any
Ham operator in CATV who registers with CATJ.

i Grow)thxﬁThrough
;‘;Better Products L

'RCACC m:fgmnity fg:}éﬁsaonfsng;

ALRIGHT

WHO'S THE HAM?

For those industry people who
are in attendance at the Dallas,
Texas April 4-7 25th annual in-
dustry convention, CATJ has
created a special three-inch
multi-color shirt or coat pin that
says “I Am a Ham.” The pin (see
illustration here) identifies you
as a Ham operator, and has a
place for you to fill in your ama-
teur radio call letters. The pins
are available at the TOMCO
booth at the convention. There is
no charge of course — we are
happy to spend a few bucks do-
ing this to promote greater kin-
ship amongst CATV operators
who just happen to also be Ham
operators.

Now, if you were not at Dallas,
but you are a Ham operator and
would like one of the CATJ “I
Am A Ham” operator badges,
please do the following:

(1) Drop us a mote with your
name, address, company af-
filiation and a brief descrip-
tion of your job function in
CATV;

(2) Give us your Ham call, the
amateur bands you operate,
and note whether you
would be open to “schedule”
other Hams in CATV on an
amateur band.

The following listing is for
Hams who registered through
late February with CATJ. It is
arranged by amateur radio call
districts.

First District

W1RXE — Howard C. Arnold, consultant for
Microwave Filter Company; 512 Elliott Street,
Beverly, Ma. 01915. Active 80-10 meters and 2
meters.

Second District

K2HTE — Joseph D. Burgess, owner Allentown
Cable TV; Hanover Hill Rd., Wellsville, N.Y.
14895. Operates 6 meters, not interested in
skeds.

W2TQK — Walter E. Pfiester, Jr., Field engi-
neer Eastern Microwave, 1 Skadden Terrace,
Tully, N.Y. 13159. Operates 20 and 75 SSB, is
interested in skeds.

Third District

W3DGX — Ted Gibson, Co-owner and engi-
neer, Pine Grove TV Cable, 19 W. Pottsville St.,
Pine Grove, Pa. 17963. Operates all bands, in-
including licensee for WR3ACI (04/64) on 2
meters.

WA3MXD — Ralph Spence, Headend and
bench maintenance, Cable TV of Chester County,
16 S. Broad Street, Honey Brook, Pa. 19344.
Operates 80-10 meters, is interested in skeds.
WA3NCM — James C. Moore, Bench and
headend tech, West Moreland Cable Co., 53
Main Street, Freeport, Pa. 16229. Operates 2
meter FM and 20 meter phone, is interested in
skeds.

Fourth District

K4B0J — R.C. Townley, installation and repair
including WSFA-TV, 4715 Barby Rd., Montgom-
ery, Ala. 36108. Operates 20 SSB, CW, is inter-
ested in skeds.

KANTA — Ted A. Huf, engineer, Perry Cable
Co., 1495 NW Britt Rd., Stuart, FI. 33494.
Operates 6, 2 and 432 (MHz). Would be inter-
ested in skeds.

WB4SXX — Bill Meacham, Chief Tech for Com-
munity Antenna, 222 Atkinson St., Laurinburg,
N.C. 28352. Operates 160-10 CW and SSB, plus
2 FM. Would be interested in skeds.
W4VBT — B.L. Coleman, Chief Engineer, Mas-
ter Telecable, Inc. P.0. Box 577, Peterstown, W.
Va. 24963. Semi active on 6 meters. Might be
interested in skeds.

s, 7355 Fulton Avenue, North Hollywood, California 91605 (213) 764-241
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Fifth District

W5BGW — Frank Narramore, Manager/Tech
for TV Cable Co., Box 605, Yellville, Ark. 72687.
Operates 80, 20 and 10 when active. Would be
interested in skeds.

KSHSP — John Lord, Manager, Clayton TV
Cable, 16 North 4th Ave., Clayton, N.M. 88415.
Operates 75 and 2 meters. Would be interested in
skeds.

W5KHT — Bob Cooper, Jr., Editor in Chief,
CATJ, 4209 NW 23rd, Suite 106, Oklahoma City,
Ok. 73107. Semi active 6, 2, 220 and 432.
WASLBC — Jack M. Threadgill, Engineer,
Hearne Cablevision, 803 Tanglewood, Bryan,
Texas 77801. When active, 75 and 40 meters.
K5aMY — W.G. ‘Bill" Comeaux, Futronics,
Inc., 8067 La Salle Avenue, Baton Rouge, La.
70806. Not active, operates 80, 40 and 2 meters.
WB5SRGY — Joseph J. Wormser, Manager Pro-
duction Engineering, TOCOM, 7106 Meadow
Rd., Dallas, Texas 75230. Operates 40 and 20
CW (ex-W5GKX), interested in skeds.
W5TMJ — Alan Hatzell, Engineer, McAlester
Cable TV, Box 267, McAlester, Ok. 74501. Oper-
ates 10, 15 and 20, not active.

KSUMV — Walter C. Dillard, Owner, TV Cable
Co., 605 N. Washington, Murfreesboro, Ark.
71958. Operates 80-10 when active, is inter-
ested in skeds.

Sixth District

WAGEZL — James Rieger, Engineer, Naval
Weapons Center CATV, Code 3743, China Lake,
Ca. 93555. Operates 2 meters and up, is inter-
ested in skeds.

WNG6FDG — Michael Thomas Douglass, Line-
man, Emmetsburg Cable TV, 2305 Main, Em-
metsburg, lowa 50536. 40 and 15 CW, when
active.

WABGEJ — Raymond E. Crawford, Chief Engi-
neer, Apple Valley TV Cable Co., 21805 Hwy 18,
Apple Valley, Ca. 92307. Operates 6 and 2
meters, would like skeds.

WAGPKN — Jerry Plemmons, KQED-TV, 1011

P —.

Bryant Street, San Francisco, Ca. 94103. Oper-
ates 80-10, 2 and 432. Would like skeds.
(WEVLL) — Glenn Chambers, Regional Engi-
neering, ATC, Box 565, Appleton, Wisc. 54911.
License currently expired, did operate 80, 40 and
15 meters.

WAGZEM — Northe K. Oserink, Publication
Writer, Avantek, Inc., 3401 Floral Rd., Santa
Cruz, Ca. 95062. Operates 80, 40 and 20
meters, CW and SSB; suggests a ‘CATV Round-
table’ on the air.

Seventh District

WB7AHL — Donald R. ‘Bob’ Johnston, District
Engineer, Lander Cable TV (TCl), Box 483, Lan-
der, Wyoming 82520. Operates 80, 40 and 20,
would be interested in skeds.

K7EWG — Carl E. Schmauder, Manager, Lin-
coln Television Systems, Inc., Box 815, Lincoln
City, Or. 97367. When active, on 75, 10 and 2
meters.

WA7TCQ — R.S. ‘Joe’ Pinner, Cable Techni-
cian, Telecommunications, Inc. 695 North 9th,
Lander, Wyoming 82520. Operates 160-10
meters, is interested in skeds.

Eighth District

K8HLH — Bob J. Heim, Chief Engineer, North
Central TV, 105 W. Shoreline Road, Sandusky,
Ohio 44870. Operates 80, 40, 15, 10 and 6
meters.

K8JCB — Reynold J. Johnson, Chief Techni-
cian, lowa Video (ATC), Box 1425, Ft. Madison,
lowa 52627. Operates 80 thru 2 meters. Is
interested in skeds.

WB8KPM — Dale E. Bock, Chief Tech, Wood
TV Corporation, 118 N. Main Street, Bowling
Green, Ky. 43402. Operates 6 and 2 meters, is
interested in skeds.

WB8VPI — Raymond Chapman, Manager,
Richwood TV Cable Co., 1 E. Main Street, Rich-
wood, W. Va. 26261. Operates 2 meters, inter-
ested in skeds.

Ninth District

K9CVW — Raleigh B. Stelle, Sales, Texscan
Corporation, 7101 E. 43rd Street, Indianapolis,
Indiana 46226. Operates 40 CW, interested in
skeds.

KOHJIN — William J. Draeb, Chief Tech, Draeb
Enterprises, Ellis Rd., Rt. 2, Kewaunee, Wiscon-
sin 54216. When active, on 80, 40 and 2 meters.
WASHZT — William H. Ellis, Technical Man-
agement, Telesis Corp., 1018 Lincoln Ave.,
Evansville, Indiana 47714. Two meter FM, no
time for skeds.

Tenth Call District

KBLCB — David C. Bland, Program Production,
Director of Broadcasting, P.0. Box 1059, Inde-
pendence, Mo. 64051. Active all HF, 50, 144
MHz SSB/CW and FM.

WBBODW — John F. Johnston, Technician, Ca-
blevision of Colorado Springs, 4507 N. Carefree
Circle, Colorado Springs, Co. 80917. Operates
40 meters, is interested in skeds.

WBPFM — George F. Provine, Chief Technician
Fort Cablevision, Inc., 14 E. 2nd Street, Fort
Scott, Kn. 66701. 40 and 20 CW. Is interested in
skeds.

WABZFE — Philip R. Brown, System Mainten-
ance, Cowley Cablevision, Inc. 1004 Main
Street, Winfield, Kn. 67156. Operates two
meters, is interested in skeds.

Canadian

VE7BVP — Shannon D. Holt, C.R.T.V. Associ-
ation, Chief Tech, 594 11th Avenue, Campbell
River, B. C. VOW4G4. Operates 80 and 20
meters, is interested in skeds.

VE7XK — Walter Green, Managerial, Alberni
Cable Television, Ltd., 2726 — 7th Avenue, Port
Alberni, B.C. V9Y 2J7. Operates 75, 20, 15, 10
and 2 meters.

So there you have it, 40 CATJ
readers are involved in CATV
and share the common bonds of
Amateur Radio. There must be
at least another 40 of you out
there. . .let’s hear from you!

The New RCA CTM10 Modulator Line
Now at Introductory Prices

as Low as $1 ,232

The RCA CTM 10 Color Television Modulator is a
companion unit to the RCA HSP1 Signal Processor
designed for maximum interface compatibility with the
processor. Common functions such as IF switching
options, operating levels, phase-lock capability, and DC
auxiliary powering are similar in both products. The
design of RCA’s new modulator allows the operator to
specify the configuration best suited to
then later add or modify through the various plug-in
options available.

his application,




TECHNICAL TOPICS

FEEDBACK — HELIX ANTENNAS

The March (1976) CATJ carried a report on
the status of multi-mode polarized antenna ex-
periments being carried out at the CATJ Lab.
The report included data for **winding your
own’’ helix or helical antenna for low or high
band VHF.

There has been some confusion concerning
certain aspects of the instructions, and we ad-
mit that we did not help the clarity of the expla-
nation by inadvertently dropping a full para-
graph from the text!

Table 1 appearing on page 13 presents the
first problem. The dimensions given for the
channel 7 antenna are for an antenna that has a
center frequency of 175-180 MHz. In other
words, the design frequency range of this an-
tenna is 133-226 MHz. This covers high band
VHF alright, but, the user should not be misled
by the antenna pattern material appearing as
diagram 4 on page 14 into believing the antenna
built as detailed in table 1 will produce the same
patterns shown. The patterns for the antenna
shown in diagram 4 are for an antenna with a
design center frequency of 236 MHz. The an-
tenna shown in pattern plots in diagram 4
covers 175 to 297(.5) MHz.

The helical antenna is designed typically for
the center of frequency range of interest, but,
the cleanest patterns (i.e. best front to back,
front to side) will be at the lowest extremities of
the frequency range covered.

Therefore if the antenna described in table 1
is constructed, the pattern you should experi-
ence will be similar to that shown for the 215
and 235 MHz antennas in diagram 4; not the
175 MHz antenna shown in diagram 4. More
about this shortly.

Next, it should have been obvious to us that
when giving the table 1 design data that if you
have six turns on your helix, and there are
therefore 5 turn-to-turn spaces which are .22
wavelength wide each, that you cannot have a
helix with an axial length of 1.65 wavenlength.
That is, 5 times .22 wavelength is 1.10 wave-
length, not 1.65 wavelengths.

To achieve a 1.65 axial length helix with six
turns requires a turn-to-turn spacing of .33
wavelengths. If you design for the center fre-
quency, your actual turn-to-turn spacing works
out something like this:

(1) Turn-to-turn spacing lowest frequency =
.22 wavelength

(2) Turn-to-turn spacing median frequency =
.275 wavelength

(3) Turn-to-turn spacing highest frequency =
.33 wavelength

The spacing stays the same, but because of
the wide frequency range coverage of the an-
tenna, the turn-to-turn spacing (as a function of
wavelength) varies. The range that is acceptable
for a 6 turn helix is .22 to .33 wavelength turn-
to-turn spacing.

Therefore, the 1.65 wavelength axial length is
at the highest frequency (297.5 MHz in our
case) whereas at the low frequency end (175
MHz) it is around 1.1 wavelength. Our apology
to the reader for ‘‘dropping the paragraph'’ that
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explained this, and to those who have called to
ask how .22 x 5 can possibly equal 1.65!

Now back to the center frequency versus pat-
tern problem. The dimensions shown in table 1
(with the exception of the axial length handle)
are correct for a center frequency of 175-180
MHz. However, chances are you want the clean
pattern lobes shown in diagram 4, for 175 MHz,
not the somewhat less desirable pattern shown
for 215 or 235 MHz. Therefore a modified set of
dimensions appear here which shows the di-
mensions to follow for a center frequency of 236
MHz (i.e. a low frequency of 175 MHz). If you
follow these dimensions, your pattern should be
improved on channel 7. If you want to design for
a higher-than-channel 7 high band channel,
take the visual carrier frequency of the channel
desired, multiply that by 1.7 (frequency range
of antenna), and halve the difference between
the two numbers to add that number to the high
band channel visual carrier frequency. That will
be your center design frequency, around which
the wavelength functions shown here can be
calculated.

Measurement Channel 7(*)
Ground Plane 40"
Spacing (GP to 1st turn) 61
Axial Length (1.65) 82.5"
Turn Spacings (.33) Vo™
Turn Diameter (.32) 16.0""
Number Turns 6

* — Lowest useful frequency

Finally, some sharp-eyes readers noted that it
appears that our CATJ Lab antenna has five, not
six, turns along the axial length. It does; and
this is a case of ‘‘do as we say, not as we did!"’

SORRY — WE GOOFED!

The March 1976 issue of CATJ carried an
advertisement for Broadband Engineering, Inc.
on page 37. Recently Broadband has had such a
growth in their business that they moved to new,
larger quarters. In moving, they naturally ac-
quired a new address and a new telephone
number. The March advertisement incorrectly
listed both.

For the record, Broadband is now located as
follows:

535 E. Indiantown Road, Jupiter, Fl. 33458
(305—747—5000).

MORE-FREQUENCY MEASUREMENTS

‘| wonder why a person has to go to the
trouble of actually measuring the cable-carriage
frequency, if in fact there is a way to determine
the cable carriage frequency without all of the
fuss and bother of setting up a heterodyne beat-
ing system, or using a special piece of test
equipment (i.e. Mid State SP-2) to drive a coun-
ter.

For example, suppose you took an average
grade reasonably priced counter and sampled the
local oscillator frequency in either a heterodyne
conversion unit or in an UHF to VHF converter. If
you measured the actual LO (which if you sample
it at the fundamental or oscillator frequency is
typically at, near or below 100 MHz), you would
be measuring the frequency-determining net-

work for the on-cable-channel signal.
Example: Channel 14is471.25 (plus or minus
offset, if any) for the visual carrier frequency.
You convert 14 to 7 (175.25) for cable carriage.
The mixer injection frequency is 471.25 minus
175.25 or 296 MHz. To create a 296.00 MHz
injection signal, typically a 98.666 (etc.) MHz
crystal is used in the converter oscillator. Many
low-cost counters will read up to 100 MHz (or
150 MHz) with low cost scalers. If you tapped out
of the oscillator in the 98.666 MHz section,
through a 500 pF coupling capacitor, and directly
into a counter, the typical RF level present at this
frequency is sufficiently high to drive a ho-hum
kind of counter. The tolerance permitted is +/—
25 kHz at 175.25 MHz, and since the 98.666
(nominal) MHz oscillator is tripling, that 25 kHz
‘window' is divided by 3 to arrive at the tolerance
allowable at 98.666 (nominal). Thus the local
oscillator would have to be within +/— 8 kHz of
98.666, or 98.658 to 98.674 MHz to be ‘legal’.
Life gets a little more complicated with dual
conversion (i.e. incoming RF down to heterodyne
processor i.f.; theni.f. back up to cable-RF using
a separate oscillator), but it could still be done
with a low cost counter.
| wonder what the FCC would say? Is this an
adequate approach to making frequency mea-
surements? It sure would cut the costs of the
equipment required. And if it would fly, how
about jacking up the converter (UHF to VHF and
VHF to VHF) plus the heterodyne processor man-
ufacturers to provide an LO signal test point on
their gear, at some convenient spot such as the
back apron where we can get to it without taking
the whole box apart?’’
Dick Kirn
Sarasota, FI. 33578

Dick

76.605 (a) (2) states ‘'The frequency of the
visual carrier shall be maintained 1.25 MHz
+ /— 25 kHz above the lower boundary of the
cable television channel....’' etc. There is
nothing in the rules that says you have to mea-
sure the frequency, or even check it ‘‘at cable
carriage frequency.’’ We see no reason why your
technique would not work, and we agree with
you. . .if you can utilize one of the low cost
counters to make this annual test, you are ahead
in dollars and cents. As to the manufacturers
providing LO test points, perhaps they never
thought of it before.

FCC TEST DATES

‘*Reading with great interest your articles on
the 1976 technical tests and your statement that
tests for current year must be completed by
March 31, 1976. However, | note that 76.601 (c)
states that operators of each cable system shall
complete performance tests of that system once
every calendar year (but not to exceed 14 month
intervals).

My intérpretation of the above is that we did
not have to do frequency tests last year, so we
must complete that test by March 31, 1976;
however, because we did do the balance of the
tests on March 22, 1975, we are not required to

CATJ FOR




complete those other tests (i.e. non-frequency-

related tests) until 14 months thereafter, or, May
22, 1976. Is this a valid interpretation?’’

J. B. Dyer, Manager

Tillamook Television, Inc

Tillamook, Oregon 97141

JB—

We have no problem with your interpretation at
all. And we doubt that the FCC would either. In
any event, we trust that if they do have a problem
with your approach, that they will let us know
here at CATJ and we will in turn pass the informa-
tion along to the balance of the industry.

APPRECIATED IN BRASIL

“‘I picked up your volume |, number 1 at the
1974 annual CATV show amongst the heaps of
printed matter scattered about the tables; and
after scanning the issue in my hotel room, imme-
diately placed an order for a subscription. Since
then | have been following the development of
CATJ with increasing interest. Please accept my
congratulations on the work you are performing
with so much vigor and courage; both politically
and technically.

Your struggle for CATV, fighting suffocating
laws and rules by the FCC, is topped by your
November issue editorial *‘Undoing A Wrong®’. |
have sent Xerox copies of several of your CATA-
torials to our Ministry of Communications, which
is actually engaged in ruling the Brasilian CATV
industry. Our industry here is on the verge of
being legalized and your CATA-torials may well
help our legislators who want to avoid worn-out
pathways.

Iunderstand the CATJ is edited by people who
actually own and operate CATV systems. The
technical articles are written in a colorful lan-
guage and they are the right balance between
practical and scientific approaches. Please ex-
tend my appreciation to your technical editors.

Ifany of your staff should be available in Dallas
at this year's convention, | should enjoy meeting
with them.

Augustin L. Woelz
Senior Member, |EEE
Fabrica Nacional de Semiconductores
Sao Jose Dos Campos. Brasil
Augustin—

Your comments are appreciated of course. We
also note with great interest your brochure ex-
plaining your CATV equipment line manufactured
by your company for South American CATV. Your
technology appears very advanced, and we
would like to know more. We certainly do not
have a corner on smarts in the United States;
quite the contrary, our near-neighbors to the
North (Canada) have been showing us ‘‘how’’
for more than a decade in the CATV industry!

BANKS AS COLLECTION POINTS

Many smaller CATV systems, operating in
communities without a full-time CATV office (we
know—that’s against the rules!) have found that
the local bank (even the smallest communities
seem to have a bank) make excellent CATV
payment collection points.

One operator told us recently he has a bank in
each of his towns where the customers can come
in and pay their cable bill. Signs in the bank
announce this fact, and the CATV company main-
tains a depository account in the bank to receive
the funds. The bank charges a flat $20.00 or 1%

APRIL 1976

per month for this service, provides the CATV
company with a duplicate copy of the deposit
record each day, and from this the CATV com-
pany home office is able to check off the accounts
that are paid as they are paid. This particular
company utilizes 36 month coupon billing, and
when a customer shows up six weeks past due,
he gets a collection letter directing him to go to
the bank and get caught up within ten days time.

If the customer fails to do this, the system
operator schedules a disconnect for the late
customer the next time he is in town (a weekly
visit typically).

Other systems have taken it a step further and
the bank sends out the late notices and reminder.
Banks usually get a few extra cents per account
to handle this phase of your collections as well.

Lest we arouse the ire of the FCC on this one,
we are quick to point out that these are typically
very small systems with 200 or so subscribers
maximum (although some larger systems also
employ this practice) where no resident manager
could possibly be afforded. The bank then be-
comes the focal point for the CATV service in the
town.

A third operator contacted by CATJ points out
“‘People seem ready to pay the local bank faster
than they would send off a check or money order
on their own, to a distant town or even a post
office box in town. We believe the local bank
collection point is very good psychologically for
this very reason."’

CANADIAN NEWS SERVICE

If the present plans and applications now
pending before the Canadian authorities bear
fruit, cable pioneer Sruki Switzer and associates
will be constructing a national network of 12 FM
Class *'C"" (i.e. clear channel FM) stations which
will be “‘all news, all of the time.’”” The 12
stations will serve virtually all of the Canadian
border areas from Vancouver to the Maritime
provinces. The stations will provide a uniquely
Canadian news service for FM listeners, and the
stations will be the proving grounds for a compre-
hensive trial of a national all-news network of

affiliated stations.

Of special interest to CATV system operators in
Canada (and near the Canadian border in the
U.S.A) is what super-engineer Switzer will be
doing with the SCA channel of his 12 FM trans-
mitters. Switzer plans to offer character-
generator-digital video on the sub-carrier, free to
any and all CATV systems that want to receive the
off-FM-air service and carry it on their cable
systems on a channel as a ‘‘CATV News Chan-
nel."”’

The service will look just like any other charac-
ter generated news feed to CATV customers, but
instead of being linked to a national or regional
news center such as AP or UPI via landline, the
CATV company will install an SCA receiver, de-
modulate the video data and interface it with his
local generator for CATV channel service.

Switzer explains that the service will be avail-
able to anyone who wants to install his own
receiving equipment and generator. Approxi-
mately every 30th line in the video data received
will be a commercial message (which the CATV
company must agree to leave in place, intact).
National Canadian companies, such as the Royal
Bank of Canada, can be expected to sponsor the
news in segments and they will be given a one
line credit every 30th line (approximately).

Atthe present time Switzer and his associates
are appearing at Canadian hearings to win ap-
proval for the full coast-to-coast network of 12
FM stations. Once that approval is granted, con-
struction of the network will begin.
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LOW COST POLE SUPPLIES

Throughout the United States, the Bell system
(and most independents) are engaged in a na-
tional program of abandoning existing overland
‘toll circuit systems.” Back in the 20’s, 30’s and
even into the 50’s, the telco’s often constructed
‘toll circuits’ between a regional center such as
Louisville and outlying regions where telco sub
offices or independent telco offices were located.
Many of these ‘toll circuits’ were constructed
along railroad rights of way, although some just
head out over the countryside.

At the present time, the independent tele-
phone companies, and in particular the federally-
funded (through low interest loans) small inde-
pendent cooperatives, have embarked on a na-
tional program of replacing these toll circuit links
with either microwave or newer underground
landline circuits. Therefore the telephone com-
panies, largely Bell in most areas, are ‘wrecking
out’ the toll circuits. Here is how that works:

(1) Bell (or the master company in the area) lets

a contract with a ‘wreck-out’ company;
wherein the wreck-out people are paid so
much for the job of dismantling the toll
circuit, and removing all hardware, wire
(often open wire) and poles.
Bell (or the owner) usually gets the copper
coated wire back, as part of the deal, but it
allows the wrecking company to keep ‘‘as
salvage’’ the balance.

The balance includes miles of strand, boxes of
2 and 3 bolt galvanized clamps, eye bolts,
straight bolts, thimble eye bolts and on and on.
And it includes short pieces of 6M or 7M strand
(usually up to 500 feet at a whack, or as large as

(2

the wrecking company can pull down and roll
up), mile after mile of #12 high strength steel
wire (not jacketed), and of course poles.

CATJ discovered one wrecking outfit in the
Okahoma City area that was working on a 28 mile
wreck-out. The company had salvaged around
900 poles, over 800 miles of the #12 wire, and
literally tons of hardware. We found they were
selling the poles for 40 cents a foot (i.e. $10.00
for 25 foot poles, pressure treated and in very
good shape), but largely giving away or selling by
the pound the hardware. CATJ alerted Oklahoma
CATV operators to this supply source and dozens
have since descended upon this company to haul
away pick-up loads of hardware for a few cents
on the dollar. The poles did not last long either.

How do you find such a wrecking outfit in your
area?

Go to the local telephone company (i.e. Bell)
and speak with the **District Construction Fore-
man.”’ This is the fellow who is in charge of
letting contracts to ‘wrecking companies’ and he
can provide you with a list of (1) the jobs going on
at this time, (2) the jobs coming up, and (3) the
company (or companies) who have contracted for
this work. Then go see these companies about
buying this hardware and poles et al as the
Oklahoma operators have since done.

One word about the #12 high strength steel
wire. We have seen dozens of miles of cable
plants built in rural area, using one of the small
lashing wire machines made for this size
‘‘strand,’’ to lash .412 and .500 cables to the
steel wire. The steel non-stranded wire does not
sway in the breeze like the stranded ‘strand’
does, and for the cost it can be bought for, it is
worth the extra grief of having to rework pole

attachment clamps to use the stuff. If you want to
save some money in rural areas, this is one way
to do it!

REPEATERS ON YOUR TOWER

There are probably several hundred CATV
towers being co-shared by two-way radio trans-
mitting antennas. Most of these function without
interference to the CATV system and the practice
is spreading. Having a 300-600 foot stick in the
middle of the flat-lands is its own form of attrac-
tion.

Most CATV companies are leery of allowing the
first two-way system onto their tower or headend
site; as one operator in Missouri commented
reeéntly ‘‘wide open CATV front ends and 25
watts to 250 watts of transmitter power simply do
not mix.”’

Here are some guidelines for what to watch out
for when the local two-way radio people invade
your office clamoring for tower rental space:

(1) Responsibility—Some of the ‘pros’ in the
2-way business have developed very pol-
ished approaches to CATV companies, in
which they promise that their transmitter(s)
will not interfere with your CATV reception.
That is all well and good, but we suggest
that the agreement you draw up with the
2-way operator include a provision such as
follows:

(a) Whereas (that’s legal talk), ABC 2-way
company promises that the equipment to be
installed will not in any way degrade the
(CATV Company) receiving apparatus or
the cable pictures delivered to subscribers,
ABC 2-way herein agrees that when the
installation agreed to here is completed that
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aone week trial (test) period will commence
during which (CATV Company) will have
the opportunity to inspect the quality of the
CATV pictures during periods when the
ABC 2-Way transmitter(s) is operating; and
if, in the opinion of (CATV Company) the
operation of the ABC 2-Way transmitters is
degrading (CATV Company) service in any
way, final full operation of the ABC 2-Way
transmitters shall be postponed until such
time as (CATV Company) has approved the
mutual operation of the two-way transmit-
ters-and the cable system.

In other words, make the two-way operator
totally responsible for the pictures you deliver to
your customers vis-a-vis his two-way antennas
and equipment.

His antennas can create reflections; his trans-
mitter can cause herringbone beats into one or
more of your channels; his transmitter can over-
load (i.e. cross modulate) one or more of your
tower mounted pre-amplifiers. A 250 watt 40
MHz transmitter can create havoc with the i.f.
amplifiers in your heterodyne processors. A 25
watt 461 MHz transmitter can cause your 30 dB
gain UHF pre-amplifier to fold up and quit. And
on and on. The technical possibilities for interfer-
ence are literally in the hundreds; and no-one can
foresee all of these in advance. So to be safe,
make the two-way operator totally responsible for
any affects he causes.

He may have to buy you a new pre-amp or two.
He may have to move his antennas to another part
of your tower. He may have to get off your tower
completely. Just remember, you are in the TV
picture business and anything that detracts from
the quality of your service may cost you custo-
mers.

(2) Tricky Leases—Tower space, with space
in your headend for the two-way gear, is worth
what you can get for it. Normally, if the transmit-
ter is 25 watts or less and solid state, you are
pretty safe in assuming that he will not use more
than five to ten dollars a month in electricity.
Beyond 25 watts, better to have the power com-
pany install a separate meter head on a separate
AC power line for his specific service. If they
can't or won't run a new line into your headend,
simply put a separate ‘AC’ service in on one leg of
your present AC service and install (at the two-
way operator’s expense) a separate meter head
on it. Take your own readings and bill him
accordingly.

Tower plus headend space ‘‘leases’’ general-
ly run for one or more years; the two-way opera-
tor likes long leases, you should make it annual
so you have the right to give him the boot if
conditions change. Prices run from $50.00 per
month to several hundred per month depending
on how good your site is, how high he goes, and
S0 on.

Back in the old days of two-way it took one

antenna per transmitter for each two-way sys-
tem. Now it is possible through “‘diplexing cou-
plers’” to stack several (even up to six) two-way
transmitters on a single transmit/receive anten-
na. Often the two-way operator wants you to
charge him per antenna. Let's say you charge
him $100.00 per month for hanging a 6 dB gain
20 foot long 460 MHz antenna at the 300 foot
level on your tower. He goes up to the antenna
with a 1-5/8 inch transmission line. Down at the
bottom by using a diplexer or two, he stacks
several of his own customers on the same anten-
na. He bills each of them maybe $100.00 per
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month, and for his $100.00 rent to you he
collects perhaps $600.00 a month. The tower
space he uses stays the same, one antenna: but
the headend space goes up because he is stack-
ing new ‘customers’ of his own on his single
antenna. Obviously you want your contract with
him to reflect not only tower space plus electri-
city, but two-way transmitters also. One solution
to this is to bill him a flat rate per antenna plus
50% of that rate for every transmitter beyond the
first one.

(3) On Going Responsibility—Two-way radio
gear gets changed out very often. The first trans-
mitter he installs may be as clean as a whistle and
you approve the installation because you see no
interference. Then down the road he adds a new
transmitter or two, or replaces the original one
and suddenly you have herringbone lines all over
channel 19.

The two-way operator may try to convince you

that something has happened to your channel 19
(or whatever) equipment and the problem is
yours to fix. Could be. . .or maybe he did it by
changing out or adding something of his own.

The solution to this is back at the initial con-
tract; it should simply state that anytime any
interference develops, after the initial test and
approval period, that you have the right to de-
mand the problem be fixed and to shut down all of
his equipment until he does fix it. That should
keep him straight.

(4) Headend Access—The two-way company
probably has several service people, and from
time to time when they have an emergency,
anyone of these people may show up at your
headend to fix their gear. If you allow them in
your headend to begin with, for their equipment,
you are also opening up the possibility that
someone not connected with your cable company
will be in and out of your headend at all sorts of
odd hours.
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ASSOCIATE
MEMBER
ROSTER

cata

In recognition of the untiring support given to the nation’s CATV operators, and their never-ending
quest for advancement of the CATV art, the COMMUNITY ANTENNA TELEVISION ASSOCIA-

TION recognizes with gratitude the efforts of the following equipment and service suppliers to the
cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in CATA, INC.

Anixter-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (D1)

Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8)

Belden Corp., Electronic Division, Box 1327, Richmond, IN. 47374 (M3)

BROADBAND ENGINEERING, INC., 850 Old Dixie Highway Lake Park, FL. 33403 (D9, replacement parts)
Burnup & Sims, Box 2431, W. Palm Beach, FL. 33401 (82, §7, §8)

Cable Dynamics Inc., 501 Forbes Blvd., So. San Francisco, CA. 94080 (S8, equipment repair)

CABLE NEWS, 2828 N. 36th Street, Phoenix, AZ. 85008 (S6)

Cerro Communication Products, Halls Mill Road, Freehold, NJ. 07729 (M3, M5, M7)

COMM/SCOPE COMPANY, P.0. Box 2406, Hickory, NC. 28601 (M3)

ComSonics, Inc., P. 0. Box 1106, Harrisonburg, Va. 22801 (M8, M9, S8, §9)

CORAL, INC., 400 Ninth Street, Hoboken, N.J. 07030 (M1, M4, M5, M6, M7, D3)

DELTA BENCO CASCADE INC., 40 Comet Ave., Buffalo, N.Y. 14216 (M4, M7, M8, D3, S8)

Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (D3, D5, D6, D7)

C-COR ELECTRONICS, Inc., 60 Decibel Rd., State College, PA. 16801 (M1, M4, M5, S1, S2, and S8)
DAVCO, Inc., P.0. Box 861, Batesville, AR. 72501 (D1, S1, S2, S8)

DEVINES Trailers & Accessories, Grantville, PA. 17028 (M9, cable trailers)

ENTRON, Inc., 70-31 84th Street, Glendale, NY. 11227 (M4, M5, D4, D5, S8)

GAMCO INDUSTRIES, INC., 317 Cox St., Roselle, NJ. 07203 (M5)

JERROLD Electronics Corp., 200 Witmer Road, Horsham, PA. 19044 (M1, M2, M4, M5, M6, M7, D3, D8, S1, S2, S3,

$8)

Kay Elemetrics Corp., 12 Maple Avenue, Pine Brook, NJ. 07058 (M8)
Microwave Filter Co., 6743 Kinne St., Box 103, E. Syracuse, NY. 13057 (M5, bandpass filters)
MID STATE Communications, Inc., P.0. Box 203, Beech Grove, IN. 46107 (M8)
Pro-Com Electronics, P.0. Box 427, Poughkeepsie, NY. 12601 (M5)
Q-Bit Corporation, P. 0. Box 2208, Melbourne, Florida 32901 (M4)
QE Manufacturing Co., Box 227, New Berlin, PA., 17855 (M9, tools & equipment)
RMS CATV Division, 50 Antin Place, Bronx, NY. 10462 (M5, M7)
Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8)
SITCO Antennas, P.0. Box 20456, Portland, Oregon 97220 (D2, D3, D4, D5, D6, D7, D9, M2, M4, M5, M6, M9)
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, Az. 85036 (M3)
TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, IN. 46219 (M8, bandpass filters)
Theta-Com, P.0. Box 9728, Phoenix, AZ. 85068 (M1, M4, M5, M7, M8, S1, S2, S3, S8, AML Microwave)
TIMES WIRE & CABLE CO., 358 Hall Avenue, Wallingford, CT. 06492 (M3)
Tocom, Inc., P.0. Box 47066, Dallas, Texas 75247 (M1, M4, M5, Converters)
TONER Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA. 19044 (D2, D3, D4, D5, D6, D7)
Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (M9, automated ladder equipment)
WAVETEK Indiana, 66 N. First Ave., Beech Grove, IN. 46107 (M8)
Western Communication Service, Box 347, San Angelo, Texas 76901 (M2, Towers)
NOTE: Associates listed in bold face are Charter Members.

Distributors:

D1—Full CATV equipment line
D2—CATV antennas
D3—CATV cable

D4—CATV amplifiers
D5—CATV passives
D6—CATV hardware
D7—CATV connectors
D8—CATV test equipment

Manufacturers:

M1—Full CATV equipment line
M2—CATV antennas
M3—CATV cable

M4—CATV amplifiers
M5—CATV passives
M6—CATV hardware
M7—CATV connectors
M8—CATV test equipment

Service Firms:

S1—CATV contracting
S2—CATV construction
S3—CATV financing
S4—CATV software
S5—CATV billing services
S6—CATV publishing
S7—CATV drop installation
S8—CATV engineering

TRACKING ANALYZER

Texscan Corporation (2446 N. Shadeland Ave-
nue, Indianapolis, Indiana 46219) has an-
nounced a new model 9650 RF Tracking Sweep
Analyzer. The frequency range of the instrument
is 1 to 350 MHz.

The package includes a tracking sweep gener-
ator, spectrum analyzer, display scope, reflec-
tion bridge, detector, gain and loss measuring
attenuators, test comparator and crystal fre-
quency markers.

The sweep width is adjustable from 10 kHz to
350 MHz, plus the CW position; the display
flatness is +/— 0.25 dB over the full spectrum

~or +/— 0.1 dB over any 10 MHz segment;
sweep rates are line sync, and variable .05 to 5
Hz and 5 Hz to 30 Hz, manual or external control;
spurious and harmonic distortion is down 30 dB;
frequency response is +/— 1 dB over a disper-
sion of 500 Hz to 350 MHz; display scaling is 20,
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40 or 80 dB (log); sensitivity is —110 dBm, or
0.7 microvolt for 200 kHz resolution and the
display range is 80 dB. The price is $6,600.00

SALES REPS APPOINTED

Jerry Conn Associates, Inc. (Box 444, Cham-
bersburg, Pa. 17201) has been appointed sales
reps for the REPCO Products Corporation prod-
ucts that include pedestals, enclosures, and
accessories for the states of Delaware, Maryland,
Ohio, Pennsylvania, Virginia and West Virginia.

Broadband Engineering, Inc. (535 East In-
diantown Road, Jupiter, Fla. 33458) has an-
nounced the appointment of a pair of sales repre-
sentatives. MEGA HERTZ SALES, Inc. of Engle-
wood, Colorado will handle Broadband’s product
line of replacement components for CATV ampli-
fiers in Colorado, lowa, Kansas, Nebraska and
Wyoming.

D. B. CATV SUPPLY, INC. of Hicksville, New
York will handle the same representation for
Broadband in Connecticut, Maine, Massachu-
setts, New Jersey, New York, Rhode Island and
Vermont.

NEW CATALOG CONCEPT

Times Wire and Cable Company (CATV Prod-
ucts Group, 358 Hall Avenue, Wallingford, Ct.
06492) has announced their new full-line catalog
is available for the asking. The new catalog
marks the apparent first use by an American
CATV manufacturer of both American and Metric
standards and measurements for cable specifica-
tions. The book is a comprehensive study in
CATV cable characteristics including all impor-
tant electrical performance parameters, mechan-
ical parameters, attenuation versus frequency
graphs and more.
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