Small
Earth
Terminals
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Whether you’ve been planning to build or expand
your distribution system uptown, downtown or out to the
suburbs, the improvements we’ve just made in our depend-
able Series 6500 Line Amplifiers means now you can afford
to go first class.

We've lowered the cost per mile a number of ways.
First by beefing up the 6500’ signal output level. Now each
amplifier works harder. You'll need fewer. So a 6500 distribu-
tion system costs you less money to buy.

To make the 6500 more stingy when it comes to
power consumption, we’ve improved the current load. So
besides getting a smaller bill from us for less amplifiers, you
get a smaller bill from your electric company for less power.

And we’ve toughed up this amplifier and redesigned
the power supply to bring you even more Scientific-Atlanta
dependability. As close to 100% as you can get. You save addi-
tional dollars on maintenance and replacement costs.

Of course we’ve been smart enough to leave well
enough alone. Such as the advantage of our hybrid solid state
circuitry. And our basic design which easily permits
expansion anytime you want.

Send us your strand maps or call Doug Light at
(404) 449-2000. You’ll get back

a c?;;c an;lytsis ﬁl(lied with SCientific
e Atlanta

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000, TWX 810-766-4912, Telex 054-2898
Europe: Hindle House, Poyle Road, Colnbrook, Slough, SL30AY, England, Telephone Colnbrook 5424/5, Telex 848561
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519-745-9445

omph. Less bucks.




DOES YOUR PRESENT TAP OFFER
TAPERED COUNTERBORES?

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

1. Tapered counter bores permit sealing gasket of entry 4. Complies completely with FCC radiation standards.

connectors to set inside all four UNITAP entry ports.

0 5 _—mm————u
2. Because the gasket is not exposed to ultra-violet rays of
sun or climatic elements, it cannot dry rot and cause CA',’V Dlv
moisture seepage. ' IUN
=

3. The metal shoulder of the entry connectors make 100%

s E R INC.
metal to metal contact with face of entry port for LECTRANIE S, NS

100% RFI integrity.

Rememéber al RMF we deliver

maore thar ﬁw/nu}ied.

RMS ELECTRONICS, INC.,50 ANTINPL., BRONX, N.Y.,10462/CALL COLLECT (212)892-1000/TE L EX#224652-24 HOUR SERVICE/CABLE ADDRESS"“RAMONICS"".
CANADIAN REPRESENTATIVES: DESKIN SALES CORP. / MEXICAN REPRESENTATIVES: TV CABLE DE PROVINCIA S. A, MEXICO CITY, MEXICO.
WORLDWIDE EXPORTS - INCLUDING PUERTO RICO - ROBURN AGENCIES INC. / CABLE ADDRESS: “ROBURNAGE" / NEW YORK TELEX#-23574 “ROBR-UR"".

@ RMS Electronics, Inc. 1976

LL6L NV
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Oak has

what you need

in cable and

pay TV

products
technology
facilities

Oak has what it takes to supply what you need, in
product, in counsel, and in service before and after
the sale. You make the best choice for your system
when you choose a warranted Oak product.

The Oak CATV Division’s engineering design capa-
bility and world-wide research facilities, augmented
by a basic corporate expertise in closely related
areas, give you state-of-the-art product backed by
expert service.

Oak’s cable/pay TV products are manufactured at
company owned facilities, your assurance of com-
mitment, continuity and quality.

For complete information about any of these Oak
products, call or write our CATV Division sales de-
partment.

"“I{ Industries Inc.

CATV DIVISION ;

CRYSTAL LAKE, ILLINOIS 60014
Telephone: 815-459-5000 ® TWX: 910-634-3353

Oak’s complete line gives you these
excellent choices.

. Multi-Code.

Varactor converter decoding specified
channels for subscription pay TV.

. Econo-Code.

Single channel mid-band converter-
decoder.

. Toggle Switch Converter.

Designed for European cable systems.

. Trimline Il AFC Converter.

Choice of 26, 31 or 35 channel set-top
converter.

. Jewel Case AFC Converter.

Remote control, 31 or 35 channels.

. Econobloc Il Converter.

Conversion of 11 mid-band frequencies
for 23-channel capacity.

. Mini-Code.

Single channel low-band decoder.

. SCC Single Channel Converter.

Adds a midband channel to 12-channel
systems.

. Gamut 26 Converter.

26-channel, electromechanical set-top
converter.
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KYLE D. MOORE, President of CATA, Inc.

Letting Our Guard Down

There is cause for temporary jubilation in the
cable camp. In a series of end-of-year and
end-of-tenure moves, the Federal Communica-
tions Commission has freed some of us from
several different forms of bondage. First there
was a reprieve from the March 31, 1977 franchise
deadline. Then there was the lifting of the ban
against small CATV earth terminals (see Coop’s
Cable Column, page 45 here). Which was followed
by the decision to allow Atlanta’s channel 17
(WTCG) to assume the needed common carrier
status for its satellite distribution network.

Those of us who have labored hard and long to
turn back bureaucratic power abuses of our
modest, insignificant master antenna businesses
can take some pride in the collective efforts that
went into each of these “victories”. But we are
hardly out of the woods yet and this is no time to
turn away from the remaining threats to our future
existence, wherever they may be.

Much might be made of the rush of last minute
business done by FCC Chairman Wiley, as he
heads for the big flashing sign marked “E-X-I-T”.
Why this man should suddenly give cable an
above board fair shake only after his own future as
a communications regulator has drawn to a close
is. . .frankly, beyond your speculative powers.
Yet the why is exactly what must concern us now
as we are about to enter into a new, unknown and
even un-named regulatory era under a new Chief
Executive and a re-structured FCC.

If this industry learned nothing else in the past
year, it did learn that politics make the
Washington world go around, and by whatever
fashion orin whatever form, political “friends” are
good friends to have. Starting at the top,
President-elect James Earl Carter is an unknown
factor in communications. If one was prone to
believe utterances of brother Billy Carter, one
would suspect that down deep Carter carried a
certain amount of malice and contemptousness
for the existing broadcast structure in this nation.
Brother Billy believes all of the media, but
television in particular, is troublesome and “too
big for its britches”. If the President shares any of
these beliefs (and there is not the slightest sound
indication he does), then the broadcasters and
the networks could be in for some tough years
ahead. A federal Justice Department determined
to give the networks fits would have no shortage
of material from which to work.

Cable’s impact on any portion of the Carter past
isunknown. Frankly, we just have not played that

-

important a part in his past, so if we get any
attention (positive or negative) in the near future,
it will probably be because (1) we present an
alternative to broadcasting (and that assumes
that Carter has any resentment for the existing
broadcast structure), or, (2) because somebody
close to him, within his present or future staff,
takes an interest in our well being. Like we said,
nobody knows. . .simply because there is
nothing to know; yet.

After the President, the next stop for us in the
Executive Branch is the presidentially appointed
head or chairman of the FCC. Who will he be? Or
more important, what will he be? As this is written
in mid-December, most of the conjecture about
finding areplacement for Chairman Wiley centers
around finding someone with extensive en-
gineering and/or common carrier experience.
There just may be such a person currently
working within the FCC. Or there may be such a
person in industry, say connected with MCI or
one of the other broadband bulk message delivery
firms. There may even be somebody within the
cable industry who fits such an outline. Or, all of
this mid-December conjecture may be a smoke
screen leading down ablind alley.

Until we know who the new FCC leader is, we
cannot begin to guess how this new leader will
adapt to the myriad of practical problems facing
cable television as we head into the last 23% of
the 20th century.

All of which leaves us guessing, and uncertain,
as to how our future regulatory problems may
develop, on the Executive branch side of
government. The same can hardly be said for our
immediate future over on the legislative side of
the equation.

Although Congress adjourned early in October
after finding itself unable to pass a cable fine and
pole bill (but adopting a new copyright bill that
includes cable for the first time), and will not
reconvene until after this is in print, their
adjournment has hardly prevented things from
happening. With the new session of Congress
will come no fewer than two cable bills, and a
couple of cable-related bills. And there will be
hearings on a massive re-write of the communi-
cations law of the land; the act of 1934. If there is
a measure of unknowns over at the Executive
Branch of Government, vis-a-vis cable TV, there is
little on the legislative side. When the 94th
Congress adjourned, proponents of a “pole bill”
forcable said they would be back. Early in the new



session. We must take them at their word.

When the 94th Congress adjourned, there was
every indication from both proponents in
Congress and over at the FCC that a fine and
forfeiture bill (standing alone, without poles)
would also be back, early. There have been no
substantive changes in the makeup of the various
committee groups that will consider this type of
legislation, as a result of the recent national
election. So the people who were in place when
Congress adjourned will be pretty much in place
when they reconvene. It looks like business as
usual.

Cable related bills will include a possible bill to
change the status of VHF and UHF translators; if
the FCC does not take some action of its own
prior to that time. Another cable related bill will
surface in the area of permitting funding of rural
cable type systems by some federal agency, and
REA is a front runner for this “honor”.

But the big daddy of them all will be the
complete (they say) revision of the Communica-
tions Act of 1934. There are various estimates of
how long this may take. Congressman Van
Deerlin, perhaps only partially serious, has been
quoted as suggesting “it may be done by 1984”.
Others, more optimistic, are saying it is a
two-year project, and they speak in terms of a
1979 completion date.

Cable’s part in the bill is relatively minor; in the
scheme of how complex the act itself is likely to
be. The 1934 act, adopted at a time when
communications was simple and special interest
groups such as broadcasters hardly well en-
trenched as effective lobbying forces, was really
acodification of an act first written in 1927. It took
seven years in that era to put the '27 (Radio) act
into final form. That does not suggest much hope
foratwo year time frame this time around.

Cable’s role in the early days look to be largely
advisory. A ten person advisory board has been
formed, with representatives from virtually all
facets of the CATV business. CATA’s representa-
tive to this advisory group, General Counsel
Richard L. Brown, is likely to be attending
sessions for the group until his six year old
daughteriswellinto high school.

This is no time to let our guard down. Rather,
this is the time to be forging ahead with postive
programs to make ourselves known as business
people with an interest in politics and an interest
in helping our elected representatives reach their
constituentcy. That is the only way you will get
the ear of a “voter in Congress” when you need
him to listen to your side of a problem. This is a
fresh new start with a whole new ballgame. Let’s
all get out there and make our individual voices
heard this time around. | have the feeling that
before this game is over, we are going to need
every member of our cable team in the game.

Cans are Fine.but...

i' .‘ \

for ng-Term
Pay TV Security!

Our unique cable trap* offers you:

B Durability above and beyond any other trap on the
market . .. (resists moisture, temperature varia-
tions and it can survive a fall from a 200-foot tower)
and, because of our more durable construction it
will last longer than the drop cable you are now
using.

B A low profile because it blends in with its
environment (looks like the drop cable around its
installation).

But that’s not the whole story ...

Along with the long term security, for the same price
you're getting a trap with deep-notch depth (typically
greater than 70dB) which does a better job of elimi-
nating R-rated audio complaints. And wait until you
hear our prices for dual-channel traps!

For a solution to your Pay-TV security problems, join
the many other satisfied systems operators and call
or write to: Vitek Electronics, Inc., 200 Wood Avenue,
Middlesex, N.J. 08846 | Tel: (201) 469-9400

VITEK] secmoves.

LL6L NV

*Patent Pending
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A PICTURE THAT TRAVELS
44,600 MILES THROUGH
SPACE DESERVES

A GREAT RECEPTION.

ITT SPACE COMMUNICATIONS
EARTH STATIONS ARE SYSTEM

DESIGNED TO PROVIDE THE
SIGNAL MARGIN YOU
NEED— e Wide choice of flexible, modular sys-
tems can be designed for your area,
AT A COST YOU your needs.
CAN AFFORD. ¢ INTELSAT quality in a commercial

earth station. ITT SPC has been re-
sponsible for 74 satellite communica-
tions earth station installations.

e Antenna and electronic package reli-
able as only an electronic system
manufacturer can make them. System
availability 99.9% to 99.99%, depend-
ing on system configurations.

Better margin ensured by superior
G/T and sidelobe performance.
Threshold extension receivers avail-
able.

e Choice of antennas—4.5 and 10 meter.

e Additional subcarriers available for
multiple satellite operation. Uplinks
available for video broadcast.

Full turnkey operation includes training
program and ongoing engineering as-
sistance. Flexible financing and leas-
ing plans available.

Give yourself the margin of confi-
dence with an ITT SPC earth station.
For details, contact ITT Space Com-
munications, Inc., 69 Spring Street,
Ramsey, New Jersey 07446. Tel. (201)
825-1600. Telex 134552.

CATJ

Space Communications, Inc. ITT

(o))




i L

ki

Signal Level Meters

D AR R I (AR M

N7

Radiation/Leakage

R AT T LT

Mid State provides a fine range of CATV &

signal level meters, from the ‘‘cadillac’ 4

of the industry Model SLIM (+ /- 0.5 dB q

accuracy, 4-300 MHz) to the workhorse ¥

LM-13 (+/- 1 dB accuracy, 12 channel ¥

detent turner selector, 40 dB linear scale

and rechargeable batteries). Every MSC %

meter has that extra degree of accuracy *§ 5
and reliability built in. . .at prices every %

system can afford! S

3

.

Two work-horse radiation/leakage in-
struments designed to be easy on the i

pocketbook, and fast to implement. Zip
through your system in record time with
the Model ST-1 (‘‘Cuckoo’’). Installs at
your head end, you patrol for radiation -
with standard FM radio using a fast -
moving ‘‘drive-by’’ technique. For foot
patroling and critical applications, the
RD-1 radiation detector (with built-in flat
broadband amplifier).

T IATT

R ALY € A

sor strips visual modulation from your ?

temperature, humidity, drops, kicks and

& |
Model SLIM } ModelRD-1
Frequency Measurement Calibration
Measuring CATV visual and aural car- A Any signal level meter is only as good as 3
riers, made ‘‘easy’’. Model SP-2 proces- / its calibration; which changes daily with ¥:

system signals and allows you to read the
absolute frequency to the accuracy of §. )
your external counter. Measures 4.5 &

(000) differential also, even when FM #: \

modulated! Use your own counter or use §:

MSC's CM-20M digital counter that 4

standard mis-use. MSC’'s MC-50 Meter

Calibrator provides an accurate reference ¥

signal (+/- 0.25 dB) over a frequency ;
range of 4-300 MHz. Built in simulated TV :
modulation for true peak detector

calibration. Plus—MC-50 is the best ¥

)

AT RIDE Aiate

3

0 AT E
RSB E

- Model SP-2

BER DI

AN A

Mid State Communications has a wide range of
additional equipment, from low-cost installer meters
to open-match-shortindicator equipment.

SO s R

M

covers 5 Hz to 500 MHz. An unbeatable :

frequency measurement package!

- Model MC-50 2y

variable frequency CATV marker signal 1
source available!

e
e

special Problems Gear
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Our PA-20 Instrumentation Amplifier is a perfect
bench alignment companion. When you think CATV
test equipment, think Mid State Communications!

B e T D R O Ry el oAy s

N

N

STATE *

GDI\/II\/IUNICATIC)NS. INC.

174 S.FIRST AVE.
BEECH GROVE, IN. 46107
317-787-9246
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A few years back, we introduced
the first Wavetek sweep/signal gen-
erator designed specifically for the
CATV industry. That was the Model
1801A—a 1- to 500-MHz instrument
with an optional range of 450 to
950 MHz, 75-ohm calibrated output,
built-in RF detector, and crystal-
controlled birdy-marker system. It
also has a simo-sweep function to
test operating systems with minimum
subscriber interference.

Since then, we've brought out a
few other CATV instruments. Like
the Model 1850/1860—an economi-
cal transmitter/receiver combination
for continuous monitoring of CATV
system performance. It features car-
rier level readings, drop cable com-
pensation and tuned RF trigger

circuit. Frequency range is 5 to
350 MHz.

All sweepers offer the unique
Wavetek “tilt;" pilot carrier notch
filter, and five IF markers for pro-
cessor alignment.

The 1053/1063 Comparison
Test Set provides tilt compensation
on both the loss and gain ports and
is adjustable to correlate “out” con-
nector and cable differences. The
set, complete with sweep and large
screen scope, is less than $2,000.

For sheer economy vs. perform-
ance, there's never been anything

like our Model 1051 —a 1- to 400-MHz

sweeper with calibrated output,
built-in detector, and Type F con-
nectors; plus a complete crystal-
controlled birdy-marker system.

Our Model 1901B X-Y Display
Oscilloscope has an easy-to-read
12-inch CRT and comes in both
single and dual-trace versions. It's
ideal for resolution of amplifier,
response cable return loss, or
general sweep testing.

Finally, we have a whole series
of miniature, turret-type attenuators
that operate over wide frequency
ranges.

Now that we've gotten that out of
our system, why not get some of our
equipment into yours. Just write
WAVETEK, PO. Box 190, Beech
Grove, IN, 46107. Phone
(317) 783- 3221. TWX 810-341-3266.

WAVE TEK:

Getusinto
your system.




KAY MODULAR CATV
NEW TO THE MARKET

NEW 9021 DIGITAL CAPTURE/RECEIVER

Captures the 2.5 millisecond Simul-Sweep signal and converts
the detected simul-sweep analog signals to binary form with a
fast, tracking 8 bit A/D converter. This digitized information is
stored in a 256 word 8 bit memory. The memory outputis fed ata
slow rate to a D/A converter and the resulting analog signal
drives the stylus to produce a hard copy print of the CATV
system’s frequency response. Suited for both general

19S 15917

maintenance and for system alignment. Is battery operated and
weighs only 15 Ibs., so it can be taken to pointsinaccessible to a
truck.
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9040 Spectrum Analyzer
Features a 72 dB dynamic range,
phase lock, 1 kHz resolution, input
calibration and manual/automatic
filter control.
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9059 Sweeper

Now for both bench and system
alignment. This sweeper shows
system flatness when used with
the 9020 or 9021 receivers.
Install it at the head end to check
“down the line.” Use it on the
bench for amplifier, equalizer,
and trap alignment.

9020 Summation
Sweep Receiver
Features a 40 dB post amplifier, 41
dB attenuator, markers, detector,

9030 Cabl-yzer

Measures gain/loss and return loss
of active and passive device. In-
cludes attenuators, electronic
switch, bridge, and detectors.

and tilt control. Also built-in +15
dBmV reference signal.

Also complete line of
attenuators
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B Send for complete information and catalogs. [

BKAY Elemetrics Corp.

12 Maple Avenue
Pinebrook, New Jersey 07058
(201) 227-2000

Canada: GOMM-PLEX ELECTRONICS, LTD.
5215 De La Savane Street
Montreal 308, Quebec, Canada
(514) 341-7440
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“WE SHOOT EVERY THIRD FCCINSPECTOR. . .
. . .and the second one just left”

This Year For Real

Here it is the first of another year, and nearly
five full years have passed since the Federal
Communications Commission came along and
announced a comprehensive set of rules and
regulations for the federal control of CATV.

Our subject is system compliance testing, the
process by and during which you determine,
following certain prescribed testing parameters,
whether your CATV system has technical
operating characteristics equal to or better than
those prescribed in the “rules”.

Now back in 1973, you were either a new
system (i.e. constructed after March 31, 1972) or
you were a grandfathered system. If you were a
“new system”, you were supposed to make your
FCC compliance tests at least once per year, and
no less often than at 15 month intervals. And,
when you made your tests, it was your
responsibility to be sure that when the test results
were written down, that the test results indicated
that your system met or exceeded the actual FCC
“minimums”.

However, if you were a grandfathered system
(i.e. one operating when the March 31, 1972 rules
became effective), you were required to make
tests at least once per year, but, your test results
did not have to show compliance of your system
with the FCC “standards”, at least not until March
31,1977.

This year the tests count. That means that this
year not only are the tests required, but the
results of the tests must show compliance of your
system with the standards of rule section 76.605.
Everyone should know what 76.605 says by now,
but in case you don’t, we have another look at it
shortly.

Sothisyear:

(1) On or before March 31, 1977 (but no further
back than January 1, 1976), you must have
made all tests required (and as outlined
here);

(2) And, your system must have full compli-
ance with all sections listed here.

And if you don’t?

If you don’t make the tests as required, you run

the risk that sooner or later one of the growing

quanity of FCC field inspection vans (there are
four now, headquartered in Norfolk [Virginia],
Kansas City [Missouri], San Francisco [Cali-
fornia] and the most recent addition, out of
Atlanta [Georgia]) will one day roll into your town
and ask to (1) see your current year FCC
compliance test results, and (2) then proceed to
check out your system for compliance. And it
does not take an FCC Field Office Bureau “van” to
stop by, each of the FCC’s 24 regional field
offices (see separate list here) can (and will) send
personnel “sans” vans out into the field to inspect
who is doing what where.

So they stop by and ask to see your tests
results. . .and you have none. Then what? At the
present time, the next step would be a report from
the field inspector to his immediate superior,
usually in his own FOB office. They “might”
re-ask you for the test results (there is always the
“chance” you may have “mis-placed” the tests
results, and “given ten days time you could find
them”), but there is no quarantee they would take
this intermediate step. If they really believe you
simply have not made your tests, then they will
file a report with the FOB headquarters in
Washington. There the Cable Television Bureau
will be brought into the matter, and you can then
expect to receive a “Registered Letter/Return
Receipt Requested” from the Cable Television
Bureau.

In the letter you will be asked “Why should you
be allowed to continue to operate your cable
television system. . .in light of your refusal to
abide by the rules and regulations of the Federal
Communications Commission?” In short, you
have just received step one of a “cease and desist
order’, and you, like Howard Cushman of
Sausalito, California (see December CATJ, page
10) are headed for court.

On the other hand, if the FCC receives their
much argued for authority from Congress to
assess fines and forfeitures for rule infractions,
the “Registered Letter/Return Receipt request-
ed” you receive will be a notice of “apparent rule
violation” and probably “an assessment of
fine/forfeiture”.




FCC FIELD OFFICES FOR 24 RADIO DISTRICTS

1) Customhouse, Boston, Mass. 02109 (223-6608)

2) 201 Varick St., NYC, NY 10014 (620-5745)

3) 11425 James Byrne Federal Courthouse, 601
Market St., Philadelphia, Pa. 19106 (597-4410)

4) 819 Federal Bldg., Baltimore, Md. 21201 (962-2727)

5) Military Circle, 870 N. Military Hwy, Norfolk, Va.
(461-4000)

6) 1602 Gaslight Twr, 235 Peachtree St. NE, Atlanta,
Ga. 30303 (526-6381)

7) 51 SW 1st, Miami, Fl. 33130 (350-5541)

8) 829 F. Edward Herbert Fed. Bdg, New Orleans, La.
70130 (589-2094)

9) New Federal Office Bdg, Houston, Tx. 77002
(226-4306)

10) Cabell Fed. Courthouse, Dallas, Tx. 75202
(749-3244)

11) Room 1758, U.S. Courthouse, 312 N. Spring St.,
Los Angeles, Ca. 90012 (688-3276)

12) Customhouse, San Francisco, Ca. 94111
(556-7700)

13) 1782 Fed. Off. Bdg, 1220 SW 3rd, Portland, Or.
97204 (221-3097)

14) 3256 Federal Bdg., 915 Second Ave., Seattle, Wn.
98174 (442-7653)

15) U.S. Customhouse, Denver, Co. 80202 (837-4053)

16) 691 Fed. Bdg. & U.S. Courthouse, 316 N. Robert
St., St. Paul, Mn. 55101 (725-7819)

17) Federal Bdg, Kansas City, Mo. 64106 (374-5226)

18) 230 S. Dearborn, Chicago, Il. 60604 (353-5388)

19) Federal Bdg, Detroit, Mi. 48226 (226-6077)

20) Federal Bdg, Buffalo, NY 14202 (842-3216)

21) Federal Bdg, Honolulu, Ha. 96808 (546-5640)

22) Federal Bdg, San Juan, PR 00903 (722-4562)

23) U.S. Post Office & Courthouse, Anchorage, Ak.
99510 (272-1822)

24) 1919 M St. NW, Washington, D.C. 20554 (632-7000)

That’s what can happen now, and what could
happen later, if you simply do not make the
required tests.

Now — suppose you make the tests, and fill out
your “test logging forms” very accurately, even
right down to admitting in your “logging forms”
that (1) some portions of your CATV system do
not meet FCC standards, or, (2) you cannot, to the
best of your measurement abilities “be certain”
that some aspects of some tests meet all of the
FCC requirements? Then what happens when a
FCC man comes by to visit, inspects your test
results, and finds your “honest” notation(s) that
imply the system may not meet FCC standards?

If the FOB man is an inspector alone, without
test equipment, you may find him to be a pretty
decent chap who asks if he can re-check the test
results with you in that area. “Perhaps there is
something | can see that you have not seen” he
may suggest very honestly. The 1930’s image of
an “RI” (radio inspector) sucking onthe stem of a
pipe and sincerely interested in your problems is
not lost, there are still a few such people around.
If you run into such an “RI”, take him up on his
offer. Let your hair down and go ahead and work
with him; he may have some excellent advice for
you! .

Or, the Rl may be your standard SOB (that’s
Son of a Broadcaster!) out to “make his quota”
and no matter what you say or how you say it, he
has predetermined that you will be hung. In that
case, you probably will be hung with our own
honest “test logging” information; inspite of the
Fifth Amendment. :

If you happen to draw an FOB van, chances are
pretty fair that they are out for blood and while
certainly friendly, they are in your town with their
100 kilobuck rig primarily as a “field hunting
exercise”. No self respecting hunter comes back
empty handed.

The bottom line is that you are in double
jeopardy if you get caught with no test results and
no technical compliance, but your shade of guilt
is considerably lighter when you have made the
tests and have indicated (honestly and accurately)
that the results do not always conform to FCC
standards, or, you cannot tell with the test
equipment you have access to whether your
system complies or not.

So do you make the tests this year?

Can you really afford not to make them?

Annual Changes

Each year for the past several years there have
been a couple of “editorial” changes in the rules,
changes made because FCC personnel receive
feedback from operators such as yourself
indicating that certain aspects of the present
rules are troublesome or burdensome. No, not all
complaints result in “editorial” rule changes. But
asurprising number do.

An “editorial change” is a clever tactic middle
level FCC personnel employ to get changes in the
rules without going through a full blown (and time
consuming) “Notice of Proposed Rulemaking”.
Basically, somebody wants to make a change in
the existing rules. Change a number, a word, add
acouple of words. The proposed change is drawn
up, and circulated amongst all of the affected
parties. Some of these are inside of the Cable
Bureau, but a considerable number are outside;
such as in the Broadcast Bureau, or Office and
Plans and Policy (OPP), or in some other FCC
fiefdom. After everyone concerned has “signed
off”, the “editorial change” is prepared in final
form and released. There is no public input on
such a change, save of course the original
“public” input that may have started the whole
thing moving.

During 1976 we had both “editorial changes”,
and regular “Rule Making Proposals” in the
technical area. Some of the former got through by
year's end, it appears doubtful any of the later did.
But many if not most of the later proposed during
calendar year 1976 will get through, we believe,
before many more months drag by. And
consequently we are dealing with both here.

(1) In Channel Flatness Test Parameters — Ef-
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fective December 3, 1976, the specified
frequency measurement points for in-chan-
nel flatness tests (76.605 [a] [8]) has been
modified by editorial change to: Minus (-)
0.50 MHz to plus(+)3.75 MHz.

How this got changed is as interesting as why.
We'll see why later in this report. As for the why,
anyone who has an off-air television channel with
an immediate-lower (adjacent) channel signal
present on the antenna knows that special
precautions must be taken to keep the lower
adjacent channel sound carrier (signal) from
getting into the visual carrier of the subscriber’s
TV receiver. In a heterodyne processor, with
conversion to i.f. and then back to a VHF TV
channel for cable distribution, the heterodyne
processor lower adjacent channel sound trap is
usually deep enough and sharp enough that the
lower immediately adjacent aural is controlled
and does not cause herringbone interference on
the desired channel video signal, unless the
non-desired lower adjacent channel audio is just
tens of dB stronger than the desired video signal.

But what happens if the CATV system does not
use (i.e. cannot afford) heterodyne processing
units? A couple of thousand systems have
on-channel “strip-type” processing equipment.
And in order to clear out the lower adjacent sound
at the input to a strip, you need a deep-notch trap
ahead of the strip. Only. . .and this is the
rub. . .if you put a trap on the lower adjacent
sound carrier, the in-channel flatness specifica-
tion we have had for sometime (which for
reference was + /-2.0dB from minus[-]0.75 MHz
to plus [ +]4.0 MHz) could not be met. The lower
adjacent sound carrier trap simply was too broad
to allow trapping on the lower adjacent sound
(-1.25 MHz) without upsetting the in-channel
flatness in the-0.75 MHz region.

So if you were a ‘“strip processor’ manu-
facturer, such as Blonder Tongue or CADCO, you
could (conceiveably) be out of the strip business
on March 31, 1977; if the FCC held to its spec.
That is a hard blow to take, and it would be an
equally hard blow for the thousands of systems
using one or more on-channel strip processors.
Ray St. Louis of Blonder Tongue Labs, Inc. made
it his personal project to see if some common
sense could be pounded into the Cable Bureau
technical types on this one. Ray first tried to
show, using the best Lab gear he could lay his
hands on, what happened in the field when you
put a lower adjacent channel sound trap ahead of
a processor of the strip variety. He got nowhere.

Then he set the BT labs to work building a
proto-type on-channel strip processor that did
meet the + /- 2.0 dB flatness spec from minus
0.75 to plus 4.0. They made one work, but as Ray
very carefully documented using a phase
analyzer, when you got the lower sideband
chopped off outside of the minus 0.75 MHz point,

you created such bad phase shift within the
picture carrier passband on the desired channel
that the resulting picture was smeared and of
much worse quality than it needed to be.

That caught the attention of the Cable Bureau
technical types, who then went to some television
receiver people who had a computer. The
computer compared what would happen with two
different sets of parameters; where the passband
was minus 0.75 to plus 4.0 MHz and the CATV
on-channel strip processer used very sharp, Hi-Q
traps to achieve the necessary reduction in the
lower adjacent sound carrier level, and, where the
passband was minus 0.5 MHz to plus 3.75 MHz,
but the traps for the lower adjacent aural/sound
carrier were not nearly so deep or steep skirted.
The computer confirmed Ray St. Louis’s findings,
and on December 3rd an editorial change was
made in the rules. B-T, CADCO and others
manufacturing strip amps were still in business
with their products, and those of you who have
bought and used on-channel strip processing
through the years were home free.

The alternative would have been that you would
have had to replace all of your strips with the more
expensive heterodyne processors.

(2) Subscriber Isolation Tests — Rule section
76.605 (a) (11) states that you shall provide
measurement proof that there is no less
than 18 dB isolation between any two
subscribers on your cable. Last spring, by
editorial change, the procedure involving
this test was subtly changed so that the test
of this reality is no longer required if your
‘calculated isolation’ exceeds this 18 dB
number.

This test means that if you were to inject a
signal anyplace within the spectrum of your cable
system (i.e. such as 50-220 MHz for a 12 channel
system), at a subscriber’s drop end of cable, and
then run to any other subscriber drop on your
system, you should find that the injected signal
as measured at the other subscriber’s drop(s) is at
least 18 dB lower in level than it is at the injection
point. The purpose of this rule is to insure that
whatever may happen at a subscriber’s drop (such
as the drop being unterminated, or shorted, or
such as a television receiver local oscillator
running away and radiating signal back into the
drop cable), it will arrive at another subscriber’s
drop sufficiently attenuated (i.e. loss) so it will
not interfere with the service received by the
second subscriber.

Now going into the calculation of ‘isolation’ are
the following parameters:

(a) First take the cable loss between the

injection point and the receiving point (i.e.
RF loss in the cables interconnecting the
two points);

(b) And add to it any purposeful (or accidental)
isolation “loss”, such as you have with and




through a directional tap, hybrid coupler,
ete:

Under the editorial change, if you have a
directional tap and it has a minimum spec of “18
dB port to port isolation”, you are home free. The
data or spec sheet for the tap from the
manufacturer becomes part of your “test logging
file” and it’s presence there relieves you of having
to make annual subscriber isolation tests.

Pending Changes

In addition to these two actual changes since
last we discussed CATV measurements, a
handful of additional changes are pending. Last
April (1976) in a Notice of Proposed Rule Making,
the Commission suggested making the following
changes:

(1) Fortechnical measurement purposes only,
define a cable system on the basis of a
“contiguous, closed system with RF
integrity throughout the whole plant” (i.e.
one set of measurements, regardless of the
number of “communities” served);

(2) Modify the requirements of 76.605 (a) (2)
regarding frequency measurements for
cable carried translator signals. At the
present time the translator signals (which
do not have to maintain the same close
tolerances with their on-air operating
frequency as normal television stations) are
supposed to be on the cable-assigned
frequency plus or minus 25 kHz, just like
any other off-air TV signal.

As CATJ pointed out in some detail last
year (December, January, etc. issues) many
translators operate legally (i.e. within their
tolerances); but are in fact as much as + /-
178 kHz of the normal assigned frequency
for cable carriage; well outside of the + /-
25 kHz standard we are supposed to
respect. The Cable Bureau originally
intended to make the cable operator not
responsible for off-frequency operation
when it was a translator’s off-the-air
tolerance frequency that was causing the
problem.

Now it appears, however, that the Cable
Bureau is having second thoughts about
this. When this Rule Making becomes final,
itis likely that what we may see is a rule that
says that we are free of the obligation of re-
frequency-cycling atranslator as long as we
place the translator on a cable channel
where there is no adjacent channel on the
cable. But if we put the translator on the
cable with adjacent (translator or non-trans-
lator off-air) signals, then we must
somehow figure out how to keep the
converted (or off-air in the case of VHF
translators, without conversion) translators
within the + /- 25 kHz cable frequency

tolerance specified.

This may not make much sense; you can
register your thoughts on this matter with
Mr. Bob Powers at the Cable Television
Bureau, 1919 M Street NW, Washington,
D.C. 20554. He’s the guy in charge of this
project at this point. _

(8) The stability of set-top converters is
another one of those “gee who thought of
thisone” rules. Therules allow you to usein
your system a set top converter provided
the set top converter ends up putting TV
signal into the cable subscriber’s receiver
within +/- 250 kHz (a quarter of a
megahertz) of the cable-assigned fre-
quency.

The Commission is proposing to change
that standard to become a “stability
standard” and not a frequency-output
standard. That is, recognizing that the “fine
tuning control” on set-top converters often
allows the subscriber to move the output
frequency around as much as + /- 750 kHz,
the Commission is proposing to make the
+ /- 250 kHz standard one for stability; i.e.
the AFC in the converter should hold the
output + /- 250 kHz after the fine tuning
control has been set. And again, the
Commission would probably accept the
specification sheet of a manufacturer re-
garding this “standard”, thereby relieving
the CATV system operator from making a
“stability measurement” as part of his FCC
compliance testing. At least that is the way
the Commission thinking currently leans.

Note: Where the Commission proposes to

allow the CATV system operator to “lean on” the
specification sheet from a supplier as “proof” of
making the “standard”, the measurement re-
sponsibility is by-passed. However, just because
you don’t have to measure it at regular intervals
(such as annually) does not mean that you,
ultimately, are not responsible if the spec
(standard) is found (after FCC measurement) to be
not accurate. At that point it becomes the
system’s responsibility to correct the problem,
promptly, to avoid further difficulties with the
Commission.

(4) Thefourthand last area proposed in April of
1976, but still not formally acted upon,
regards those few situations where the
CATV system operating in the same town as
a television station takes a direct video
(with audio) feed from the TV station at its
studio or transmitter, and uses that
video/audio to drive a modulator in the
CATV headend. Under the proposed
change, this type of feed would be included
in the 76.605 (a) (9) specification; which
requires that “signals first picked up within
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Grade B predicted contour of a television
station shall have a minimum signal to
noise ratio of 36 dB”.

None of these four changes are official yet.
However, with the exception of the rather strange
approach to making the cable operator responsi-
ble for the on-cable frequency of a translator (item
2 here), it is a safe bet that before very long all of
these changes will be formal. When that happens,
their effect on measurement techniques will
become formal also. In the interim, we doubt very
much that you would be faulted for making your
1977 tests in compliance with the expected
changes, where they might affect you.

Test Procedures And ‘The Cookbook’

For three years now CATJ has prepared an
extensive set of step-by-step test instructions.
Hundreds of systems have followed these
step-by-step instructions in making their own
tests. Additionally, CATJ has taken the in-print
CATJ material and expanded upon that in a “CATJ
FCC Compliance Tests Cookbook” for three

%

years, and has made these test Cookbooks,
complete with test logging forms, available for a
nominal charge.

The “CATJ FCC Compliance Tests Cookbook”
is again available this year. We have taken last
year’s “Cookbook” and updated it to include the
changes for this year, plus, we have added several
new ways to perform several of the tests; some of
which are made following techniques built
around the CATJ/Laufer Economy Analyzer (see
September 1976 CATJ). This year’s “Cookbook” is
therefore considerably more detailed than even
our 1976 “best seller”’, and as before, it includes
the necessary test logging forms and step-by-
step instructions to get you through the tests.
There are several techniques described for each of
the tests, including where possible tests that
require nothing more sophisticated than a signal
level meter and CATJ’s “FCC Tests Wallchart”.
Complete information to order your own “1977
Cookbook” is found on the order card between
pages 8 and 9 of this issue.

CATV TESTS - QUICK REFERENCE CHECK LIST

This is an updated and current to December 20, 1976 version of the CATV system testing requirements for all systems
required to make FCC Technical Compliance Tests on or before March 31, 1977.

FCC Rule
Number

76.605

Annotated Requirements

Who Applies

How Proof

CATJ

-
Y

(a) (1)

(a)(2)

(@) ()

(a)(4)

(a) (5)

(a) (6)

Cable carriage channels
shall be the same as off-air
TV broadcast assignments

Actual frequency of cable
carried channels on VHF
channels 2-13 shall be

+ /- 25 kHz of “zero offset”
TV broadcast channel
assignments

Frequency of aural carrier
reference video carrier shall
be + 4.500 MHz, + /-1 kHz

Across 75 ohms of system,
minimum visual signal level
on any channel at sub-
scriber drop termination
shall be not less than 0
dBmV (1,000 microvolts)

Maximum variation at sub-
scriber drop of + /-12dB
in 24 hour period; maxi-
mum level difference of 3
dB between adjacent-in-
frequency visual carriers;
maximum level not so high
as to cause degradation to
subscriber’s reception

Aural carrier level shall be
between 13 and 17 dB (no
more, no less-**) below
same channel visual carrier
level

Everyone except on special
waivers

Everyone except on special
waivers

Everyone—no waivers;
however, only required on
cable headend remodulated
broadcast signals (i.e. strip
and heterodyne processed
signals exempt)

Everyone—no waivers

Everyone—no waivers

Everyone except as noted
below (**)

See (a) (2)

Frequency counter, transfer
oscillator, beating with
known broadcast signal as
standard

Frequency counter

Signal level meter

Signal level meter with
tests spread over 24 hour

Signal level meter

See (a) (2)

Written test
result
records

Written test
result
records

Written test
result
records

Written test
result
records,
chart
recordings

Written test
result
records




The testing information to follow is primarily
new information; information that has not
previously been published in CATJ or elsewhere
to the best of our knowledge. Most of these
techniques are either new techniques for the tests
you have been making all along, or are adapted
techniques reflecting changes in either test
equipment availability (i.e. such as the CATJ/-
Laufer Economy Analyzer which is now in
widespread use) or testing standards (i.e. the
in-channel flatness tests). Readers are referenced
to the December 1975 CATJ and the January 1976
CATJ for a basic set of instructions involving
making the required tests using previously
developed techniques. If you will marry “that
material” with what follows, you will have a good
grasp of the testing requirements and the
measurement technique possibilities current to
1977. And again, this “marriage process” has
been done for you in the “CATJ 1977 FCC
Compliance Tests Cookbook” (see card between
pages 8-9 here).

Frequency Measurements — 76.605 (a) (1-2)

A television signal may not be directly
measured with a frequency counter simply
because of the high amount of modulation
material present on the carrier. The most
acceptable techniques for measuring a visual
carrierare as follows:

The TV carrier is processed through a counter
(stripper) processor, a device which “strips” the
modulation from the carrier proper, leaving only
the CW (unmodulated) carrier behind. This carrier
may then be measured using a frequency counter
with sufficent frequency range, sensitivity and
accuracy to meet the measurement requirement.
Seediagram 1.

Or, the TV cable channel is combined through a
2-way hybrid splitter with a locally developed
carrier from a signal generator. The TV receiver is
utilized to display a ‘“zero beat” condition
between the TV carrier and the signal generator
carrier (see diagram 2). The signal generator
simultaneously drives the TV receiver (through a

(a) (7) Hum modulation products
shall be no more than 5%
of the visual signal level

(a) (8) Within a TV channel 6 MHz
passband, from a point 0.5
MHz below the visual carrier
to a point 3.75 MHz above
the visual carrier, the
response (passband) shall
be “flat” to within + /- 2.0
dB

(a) (9) For all Grade A or B signals
taken off-air, or delivered

Everyone—no waivers

Everyone—no waivers

Everyone—no waivers

CW signal generator at Written test
headend; SLM plus VTVM result

or scope at field test points records
See text—introduce flat Written test
reference signal at head- result

end; measure degree of records;

flatness of same signal at analyzer

test point locations display
photos

SLM measuring signal level Written test
and then noise level with result

from “A” or “B” contour processorinputterminated; records;
pick-up point via micro- algebraic computation; analyzer
wave, signals shall have spectrum analyzer display
signal to noise ratio of not photos
less than 36 dB

(a) (10) This rule currently suspended for all systems (relates to inner-mod measurements)

(a)(11) Between any two subscriber Everyone—no waivers Inject test signal at one Written test
terminals at drop termina- subscriber port; use SLM result
tion point, there shall be at to measure at injection records
least 18 dB isolation across point and again at second
CATV plant RF spectrum location to determine

isolation

(a) (12) From any portion of cable Everyone—no waivers Use radiation/leakage test Written test
system, including customer dipole (with known gain ° result
drops, at adistance of 10 broadband amp) and SLM; records;
feet on a test dipole ad- “Cuckoo” or “Sniffer” gen- sworn
justed for frequency, radi- erator(s) and associated statement
ated levels shall not exceed receivers of fact.

-36 dBmV at channel 2
lowering to -48 dBmV at
channel 13

**-The Commission is currently considering amending 76.605 (a) (6) rules so that where the cable system carries a channel
with no immediately-upper-adjacent cable signal, the cable system will no longer be required to reduce the aural carrier
level by the prescribed 13-17 dB. When this rule becomes effective, channels 4, 6 and 13 will automatically become
exempt from this “reduced aural level” requirement (13 in the case channel J is not in use) and other channels will also
be exempt provided there is no adjacent channel on the next higher 6 MHz channel on the cable system.
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COUNTER

DROP CABLE
S>—T————  (STRIPEER) COUNTER
PROCESSOR

DROP CABLE SPLITTER

DIAGRAM 1

TV
RECEIVER
SPLITTER

© o)

SIGNAL/SWEEP
GENERATOR COUNTER

DIAGRAM 2

hybrid combiner) and a frequency measuring
device such as a counter. In this case it is the
frequency of the output of the signal generator
(unmodulated) which is read by the counter,
when the TV receiver shows both signals to be
“zero beat” (i.e. no beat bars present — see photo
2-A), the frequency of the signal generator at that
instant, as read by the counter, is also the
frequency of the TV carrier. This is sometimes
called a “transfer oscillator” approach; where the
external beat-generating signal generator is
“transferred” to the frequency of the actual carrier
being measured.

This same technique may be employed with a
spectrum analyzer in lieu of a television receiver.
The procedure is the same as with a television
receiver; the external signal generator is tuned for
a “zero beat” (as indicated by the analyzer
display). See diagram 3. .

Another technique, employed by systems on a
“thin” test equipment budget involves taking the
on-cable signal and using a television receiver to
beat the on-cable (converted from another
channel or locally modulated) signal against an
off-air broadcast signal (see diagram 4). The
visual beat pattern is compared against the

3

DROP CABLE
SPLITTER

® o)

@ ATTENUATOR O
(@)

@ SPLITTER ANALYZER

SIGNAL/SWEEP | |
GENERATOR | COUNTER
® DIAGRAM 3 ©)

frequency beat portion of the “CATJ FCC Tests
Wallchart” and a determination made of the
apparent frequency difference between the two
carriers from the chart photos.

Note that frequency measurement of cable TV
carried channels only applies to:

(1) Broadcast(Classl) signals which are:

(A) Microwave delivered and modulated to
RF at the cable company,

(B) Or, cable channels which are carried on
a differerit channel than they are broad-
caston.

Measurements are not required on channels
carried on the same channel as they are received
off-the-air (i.e. strip processors and heterodyne
processors providing same channel in/same
channel out do not require frequency measure-
ments).

Aural Frequency Measurements — 76.605 (a) (3)

The aural carrier frequency is supposed to leave
the television broadcast transmitter 4.500 MHz
above the visual carrier frequency, with a
maximum deviation of + /-1 kHz.

DROP CABLE
ATTENUATOR @

OEEAIR SPLITTER TV RECEIVER
“SEARCH"
ANTENNA

1]
oooo ®
OO0000 | — &
CATJ TESTS o] =] DE] @
WALL CHART :] D DD
] el i 0]
E
o o [ [ )
CATY e
DIAGRAM 4

To measure the precise frequency-offset
between the visual carrier and the aural carrier
requires simultaneous measurement of the visual
and aural carriers with two separate frequency
measurement systems, and subtracting the
visual indicated frequency from the aural
indicated frequency (which should equal 4.500
Mhz), or some method of determing the
“inter-carrier” relationship between the two
signals.

If you utilize a counter (stripper) processor,
such as the Mid State Communications model
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DROP CABLE COUNTER
>——> (STRIPPER) COUNTER
PROCESSOR
DIAGRAM 5

SP-2, you automatically have the inter-carrier
signal brought out to drive a frequency counter
(see diagram 5). Any measurement of the audio
carrier of a TV signal requires a 10 second
averaging, that is, because of the high modula-
tion index present with the FM sound, the actual
aural carrier frequency must be “averaged” by the
counter over a sufficient length of time to insure
that the average frequency measured, over a
measurement cycle, is in fact the carrier
frequency and not some instantaneous modula-
tion index frequency. In any counter utilized,
there must be a ten second (or longer) averaging
time constant in the counter or it is not useful for
aural carrier or inter-carrier (sound) frequency
measurement.

®

TV RECEIVER 1000pF
(MODIFIED) % (; COUNTER
DIAGRAM 6

Another technique, which has been previously
discussed, is shown in diagram 6. A standard
television receiver is coupled to a relatively low
cost low frequency counter (i.e. one capable of
handling up to 4.5 MHz). A 1000 pF ceramic disc
(coupling) capacitor taps into the receiver at the
discriminator (sound ratio detector) and the
signal it picks off there is utilized to drive the low
frequency (or other) frequency counter. Again,
the counter needs to have at least ten second
averaging to properly display the actual aural
(inter) carrier frequency.

Note: This measurement required only on
cable channels re-modulated at the system, and
only forClass | (i.e. broadcast) signals.

The CATJ/Laufer Analyzer
As A Measurement Tool

One year ago, the CATJ/Laufer low cost
analyzer was more of a curiousity than a serious
measurement tool. Following the originally
published paper by Jerry Laufer in the July 1975
CATJ, a few dozen of these units were
constructed by CATV operators across the
country. However, during 1976 CATJ offered a
“kit building course” at this past summer’s
CCOS-76 meeting, and there 25 CATV system
people constructed this kit and took these low
cost analyzers home with them to put them to
work. Subsequently in our September (1976)
CATJ we re-visited the low cost analyzer and
offered complete parts kits to readers. 80 such
kits were ordered and shipped to system people

from Ontario to south Texas, Maine to Oregon.
With approximately 130-150 such kits now in
CATV system hands, the “day of the low cost
analyzer” is here and consequently several test
sequences built around the convenience of this
instrument have been devised. Additionally, the
low cost analyzer is now a standard part of the
“CATA Test Equipment Package” (see page 37
here this month).

SLM

@ } @ | T Wi tl
| JERROLD I| @
ATTENUATOR R T o L)
CONVERTER RE IN VIDEO OUT
| |
| |
DROP CABLE | @ |
U e el |2
| VOLTAGE |
I GENERATOR | Vo OH
I ECONOMY 11
(V AND H)
e GRAM A! ANALYZER | chPLED SCOPE

Reference is made to diagram “A”. For those
who are not familiar with the unit, a varactor
tuning head from a Jerrold RSC series set top
converter is made to “sweep” through the TV
channels of interest (any single VHF channel up
to the full range of the RSC converter unit) by an
outboard “ramp generator”. The output of the
ramp-tuned converter head is received at the i.f.
output channel of the RSC converter on a
standard signal level meter, which must have a
video output (i.e. detector output). That video
(detected) output is in turn used to drive the
vertical input circuit for a DC coupled scope. That
vertical drive to the scope forms the “blips” or
“signal present” lines on the scope display
screen. Horizontal (sync) drive for the scope
comes from the ramp generator.

Visual Signal Level Stability — 76.605 (a) (5)

The rules require that within a 24 hour
measurement period that any Class | (i.e.
broadcast) signals carried on the cable shall stay
stable at test locations, withina12dB “window”.

SLM

T T [
'_-.SWITCHABLE_| RF S §
ATTENUATOR IN
= __ﬁ_l

ADD 1dB STEP
ATTENUATOR

— | JERROLD RSC
CONVERTER

CATJ/LAUFER
RAMP VOLTAGE =
GENERATOR

DIAGRAM 7

By utilizing the low cost economy analyzer, all
visual carrier signals carried by the system are
simultaneously displayed. Using a grease pencil
or felt tipped pen, the actual carrier levels present
are “marked” on the scope screen. Then by
inserting a 12 dB pad (see diagram 7) the levels at
that moment are dropped by 12 dB and another
set of levels are shown and marked on the scope
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screen. This becomes the “window” for the
measurements. If 6 dB is now removed from the
pad (diagram 7), the signal levels will return to a
point 50% between the two sets of marks.

The FCC does not specify how you are to
determine that your signals stay within a 12 dB
window within a 24 hour period, and lacking the
equipment to perform chart recorded measure-
ments (see CATJ for October 1974, page 7, March
1976 pages 21 and 25, August 1976 page 42), you
are left with making “regular” SLM or spectrum
analyzer checks. The question is “how regular”.
Some systems conduct tests or checks every
three hours for 24 hours (that is 9 checks), and on
the other end of the scale some conduct two
checks in 24 hours. If you make checks at the start
of the 24 hour period (which ideally would be
around 7-8 AM), again at noon-1 PM, again at 5-6
PM and again at 9-10 PM, to be completed with a
last check at 7-8 AM on the second day (5 in all)
that should catch the various temperature and
signal extremes you are likely to experience in a
typical day.

PROCESSOR }
[ PROCESSOR I———é
COMBINING TO CATV PLANT
NETWORK
I PROCESSOR }__—>
________ =1
| SWEEPER F————a >

DIAGRAM 8

Another way to check the system plant for
“stability” is to not fool around with the TV
carriers themselves, but rather to introduce at the
headend a “sweep signal” as shown in diagram 8.
The sweep signal is sent throughout the full
plant, and it can be read on a spectrum analyzer
(including the low cost economy analyzer if
certain precautions are taken), or even a signal

3) ADJUST SWEEP RATE TO SWEEP
THRU FREQUENCY RANGE 10-12
SECONDS.

4) PUT SWEEP INTO TRIGGERED
POSITION.

SWEEP TRACE WILL “PAINT” ON SCOPE
SCREEN AT TEST DROP

3) USE GREASE PENCIL TO RECORD SWEEP
LEVEL RECEIVED, FIRST TEST

4) IN SUBSEQUENT TESTS USE STEP

Following diagram 8, if you are using the
CATJ/Laufer analyzer, introduce the sweep
signal source into the CATV plant through a
combiner input port. Adjust the sweep level so it
is approximately 10 dB below the lowest TV
carrier level at this point (if you are using another
analyzer such as a VSM-5, Kay P9040, etc. keep
your sweep level 30 dB below the lowest headend
TV carrier level). Adjust the sweep width and
tuning range to sweep from 50-220 MHz (for a 12
channel system), or to coincide with the
bandwidth of your TV distribution plant. Adjust
the sweep rate to sweep through the frequency
range chosen in about 10-12 seconds time, and
place the sweep into the “triggered” mode.

With the analyzer at a test location, set the
analyzer system (CATJ/Laufer or other) to cover
the bandwidth of the headend sweeper. If using a
spectrum analyzer other than the CATJ/Laufer,
set for a repetition rate of 30-60 Hz. Now trigger
the sweep at the headend and as the sweep signal
moves through the spectrum a “sweep response
line” will be “painted” on the analyzer display
face. Use a grease pencil or marking pen to trace
that line as it appears.

If you are using a CATJ/Laufer, analyzer, you
should assemble the test location package so
that you have a 1 dB step attenuator inserted
between the output of the RSC converter head
(i.e. at the i.f. output channel connector of the
converter head) and the input of the signal level
meter. Start with 10 dB of attenuation in this
switchable pad, and when the test is repeated at
each measurement period, add or subtract
attenuation with the 1 dB pad to bring the
“painted swept response line” back even to the
first display. The amount of attenuation added or
subtracted to bring each successive measure-
ment “painted display” back in line with the first
display drawn on the CRT face is your amount of
“deviation” from the first test. Record that

DC COUPLED SCOPE

ATTENUATOR AFTER ANALYZER

TO BRING LATER PAINTED DISPLAYS

COINCIDENTAL WITH FIRST DISPLAY
5) dB DIFFERENCES ON PAD IS REFERENCE

FOR 24hr. TEST SEQUENCES, TO CHECK

12dB VARIATION ALLOWED

level meter. amount for your test log book (see diagram 9
e = |
] }_ _____
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SHSOL AL |
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i P—————
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1) INSERT UNMODULATED (CW)
SIGNAL AT PROPER LEVEL
(SEE TEXT) AT HEADEND

2) VERIFY AC CONTENT OF
CW SIGNAL AT HEADEND
(SEE TEXT)

PLANT

1) TUNE SLM TO FREQUENCY
OF CW CARRIER AND ADJUST
ATTENUATION IN SLM TO
“PEG" SLM METER

TEST DROP

=

AC/DC
VOLTMETER

SLM
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| SCOPE
(SEE TEXT)
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DIAGRAM 10

2) WITH VTVM IN DC VOLTAGE
POSITION, RECORD DC VOLTAGE
LEVEL

3) SWITCH VTVM TO AC VOLTAGE
(SAME SCALE) AND RECORD
LEVEL PRESENT

4) HUM MOD IS AC VOLTAGE y 109

DC VOLTAGE

here).

Hum Modulation Measurement - 76.605 (a) (7)
This measurement is required to indicate the
amount of AC (power line) component signal that
is slipping through CATV system power supply
components. This AC voltage acts as a
“modulation source” and it shows up on the
customer’s receiver as alternating bars of black
and white (called ‘hum mod’). When it is very
severe, the presence of this AC signal on the TV
carrier causes the picture to distort (vertically)
and the TV carrier sync to be masked (causing
vertical roll of the picture). For a full discussion of
this, see pages 20-25 January 1976 CATJ.

By inserting into the cable system an
unmodulated carrier, one known to be free of any
self contained hum modulation at the headend,
you have a ‘carrier’ that should be free of any AC
modulation when it is checked at any point within
the cable plant. The only way a hum-free carrier
can |leave the headend and turn up with hum mod
at a test location is for that carrier to be hum
modulated along the way by the plant electronics
(or passives!).

See diagram 10. Insert the test carrier at the
headend (a pilot carrier, if not modulated, can be
used). Verify the amount of hum mod built-into

S

PROCESSING
EQUIPMENT

PRE AMP PIS

the test carrier by checking it as described below
and as per diagram10 (at the headend). Then go
into the plant and at a test location install a signal
level meter that has avideo (detector) output jack.
Out of the video output jack on the SLM, run a
cable to an AC/DC voltmeter (VTVM). With the
VTVM in the DC voltage position, read the amount
of DC voltage present. Without touching the SLM,
switch to the AC voltage and read the amount of
AC voltage present.

The hum mod present is equal to the AC voltage
present divided by the DC voltage present, times
100. This will be a fraction, and to comply with
FCC standards it shall be less than 5% (0.05).

An alternate technique utilizes an AC/DC
coupled oscilloscopein lieu of the AC/DC VTVM,
for a full description of this approach see pages
24-25, January 1976 CATJ, orthe “CATJ 1977 FCC
Tests Cookbook”.

In Channel Frequency Response — 76.605 (a) (8)
Last year we said that this test was the most

difficult test of all to perform accurately, unless

you have access to simul-sweep equipment. And

although the FCC has changed the measurement

“points” for this test this year, that change in no

way improves your chances of making this
SWéPT IN-CHANNEL RESPONSE TEST

COMBINING

QOUTDOOR EQPT,
(SEE TEXT)

PROCESSING EQUIPMENT
1) INSERT TEST SIGNAL
AT TP “A"”

2) DETECT AND MEASURE
AT TP “B"

DIAGRAM 11
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measurement properly or accurately,
simul-sweep equipment.

The modified rule requires that from the input
to your antenna, through the antenna, a pre-amp
if you use one, down the downline, into your
processing equipment and out of your processing
equipment into your headend combiner; out of
your combiner and into your trunk, through your
trunk passive and active equipment to your
trunk/bridger, through your bridger down your
feeder line through active and passive equipment
to the drop; through the subscriber tap-off device
down the drop line to the F fitting on the end of
the drop line. . .through this whole journey, the
maximum variation of your channel shall be + /-2
dB over a frequency width that extends from 0.5
MHz below the picture carrier to + 3.75 MHz
above the visual carrier frequency.

That is some trick.

Measuring it is even more of a trick.

For measurement purposes, we can separate
the three segments of the signal path into primary
components as follows:

(1) The outdoor equipment (i.e.

pre-amp, downline);

(2) The headend processing equipment;

(3) The plant equipment.

The FCC allows you to take manufacturer’s
data sheets for the outdoor equipment (see
diagram 11) and to “sum” the total influence of
each component. Your antenna data sheet may
have a 1 dB tilt towards the audio carrier (for
example), the pre-amplifier may have a 1 dB tilt
downwards towards the video carrier frequency.
In theory, one would balance the other out. The
downline would in theory be flat.

For headend processing equipment, you can
insert a test signal of one type or another at test
point “A” as shown in diagram 11, and measure
the extent of flatness over the required frequency
width at test point “B” (diagram 11). Whatever
type of flatness response you see here must be
added to the net effect of the outdoor equipment,
which you have calculated from the manufactur-
er's datasheets.

For the plant portion, you can introduce your
test signal at the same test point “B” and move
your “reception equipment” to test point “C”
(diagram 11), which is the test (drop) location.
Again, the results obtained for this portion of the
system test must be added to the prior results
with the outdoor portion and the headend
processor portion, it is the sum of all three
sections which determines the actual (calculated
and measured/averaged) “in channel flatness” for
the complete system.

Lacking simul-sweep equipment, virtually any
technique for making these tests involves taking
the channel out of service either temporarily or for
an extended period of time. Unless you are
fortunate enough to be using a low level

lacking

antenna,

simul-sweep set, you will also be degrading the
quality of the customer’s reception during these
tests.

It has been shown that a wideband noise source
(such as the Sadelco 260B, or the wide band
source described in construction detail by Steve
Richey on page 29 of CATJ for October 1976) can
be introduced at a CATV headend and detected or
displayed by a good quality spectrum analyzer at
test locations in the plant. This is in lieu of a
sweep signal, but it requires running or operating
the wideband noise source at such a high level for
display (lacking a log scale analyzer) as to
degrade (with noise) the customer pictures. If this
wideband noise source technique is employed,
you will need to experiment with introducing it at
test points A and B and checking for indicated
noise display at test points B and C respectively
to determine the lowest level you can run this
wideband noise through the plant, obtain an
adequate analyzer display, and still keep
customer dis-satisfaction at a minimum for the
testing period.

EVOLUTION—SINGLE CHANNEL
—_—
“IN—CHANNEL" RESPONSE TESTS

6 —=> MHz

@ | | | | | |

+1.25 +4.83 +5.75 —=>» MHz

@ | Vef Cscf | | Acf

(c)

3.58 MHz >
4.50 MHz
+1.256 +6.76
(D)
| |
+.75 +5.0
| 1
: 4.25 MHz i
Vcf Cscf
(E) |
| [
I 1
1 4.25 MHz
1 I
-5 +3.756
OVER CHANNEL BANDWIDTH OF 4.25 MHz, .56 MHz BELOW
Vef TO 3.75 MHz ABOVE Vcf, FLATNESS RESPONSE SHALL
BE +/— 2.0dB MAXIMUM VARIATION

Reference is made to diagram 12. There is some
confusion as to where the actual measurement
points within the channel begin and end. See
diagram 12-A. The standard television channel is
6.0 MHz wide. See diagram 12-B. The visual
carrier frequency is 1.25 MHz above the bottom
edge of the channel, the color (sub) carrier
frequency is 4.83 MHz above the bottom edge of
the channel, and the aural carrier is 5.75 MHz
above the bottom edge of the channel.

See diagram 12-C. There is a 3.58 MHz
frequency separation between the visual carrier
and the color (sub) carrier; and a 4.5 MHz
separation between the visual carrier and the
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DIAGRAM 13
aural carrier.

See diagram 12-D. Within the 6.0 MHz wide
channel, there is an FCC determined point that is
0.75 MHz above the bottom edge of the channel,
and another FCC determined point that is 5.0 MHz
above the bottom edge of the channel. These two
FCC determined points create a “window” inside
of which there is 4.25 MHz of spectrum space.
This is the “window” within which you must keep
your system response, from antenna input to
customerdrop, flat to within + /-2.0dB.

See diagram 12-E. This “window” begins at a
point 0.5 MHz below the visual carrier frequency
and extends to a point 3.75 MHz above the visual
carrier frequency.

Various techniques for making this measure-
ment, using signal generator carrier sources,
have been previously described in considerable
detail (see pages 28-31 January 1976 CATJ, and
“CATJ 1977 FCC Tests Cookbook”). We will
describe an alternate approach utilizing a sweep
signal generatorand the CATJ/Lauferanalyzer.

Indiagram 13 a sweep signal is introduced into
the headend processing portion of the plant via a
directional tap or other suitable isolation device.
The economy analyzer is connected to test point
B, which is the input test point on the channel
combiner, or the end of the inter-connecting line
that terminates the processing equipment in the
combiner (or input to DT used as portion of
combining system). So far so good. The only
problem is how do you know where the magic
+0.75and + 5.0 MHz points are?

e
NETWORK R

(ECONOMY) (SEE DIAGRAM 14 FOR FULL DETAILS)
ANALYZER

This requires some additional equipment. With
the economy analyzer, if you could introduce
some known “marker” signals, you could mark
them on the display with a grease pencil/ marking
pen; and thereafter for that one channel you
would know where the “magic marks” are located.
We’ll assume you have done this, with a signal
generator and a counter, prior to starting with the
sweep. Then introduce the sweep into the
appropriate input test point. Set the sweep width
to approximately 2 MHz above and below the full 6
MHz channel (i.e. 10 MHz wide). Trigger the
sweep at asweep rate of 12-15 seconds. A picture
will be “painted” on the analyzer (scope) screen.
Repeat the sweep triggering two more times,
raising and lowering the sweep source by 2 dB
each time. As each sequence is painted on the
screen, take a grease pencil and draw the display
on the CRT screen.

To repeat the test for the plant itself, use the
same sequence substituting test point “B” as the
triggered sweep input and test point “C” as the
receiving location (i.e. test drop location). Insert,
per diagram 14, a step attenuator ahead of the
economy analyzer package and trigger the sweep
three times, once with 0 dB attenuation in the
line, once with 2 dB attenuation and once with 4
dB attenuation. Draw each display on the CRT,
thereby creating the “window” for the display
flatness check. Or, alternately, if the sweep has a
calibrated output level control or you have an
external pad with 1 dB steps at the headend and
after the sweep, do the “window” set of three

SWEEPING HEADEND AND PLANT

WITH ECONOMY ANALYZER

PROCESSING

INSERTION EQUIPMENT

SWEEPER

DIAGRAM 14
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POINT—-TO—POINT CARRIER

MEASUREMENT APPROACH
TO IN-CHANNEL RESPONSE TESTS
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SLM

VARIABLE SIGNAL

GENERATOR
COUNTER

SLM

DIAGRAM 15

triggered sweep originations at that point. This
“window dressing” is necessary with the
economy analyzer because the economy display
system does not have the nicely calibrated
display screen found with other analyzer
packages (i.e. such as ‘2dB per vertical division’).

See diagram 15. The alternate approach,
covered in great detail on pages 28-31 of CATJ for
January 1976, requires the use of (1) a signal
generator, (2) a signal level meter, (3) a frequency
counter. . .at the test input port; and, at the
“receiving end” (i.e. the test point drop), a signal
level meter. This seemed like a difficult way to go
last year, it is not that much better this year,
primarily because it requires that you operate the
signal generator at the same level as the real TV
carriers (which can be left on the system,
although herringbone patterns will appear as long
as you are near the visual carrier frequency with
the signal generator). The signal generator is first
adjusted to a point (as read out by the counter) 0.5
MHz below the visual carrier frequency. That level
is read by the SLM at the test drop. Then it is
wheeled up to the visual carrier frequency and the
measurement repeated (this can be tough with the

TV signal still present, you may have to drop it
momentarily). Next wheel it upwards to 2 MHz
above the visual carrierand measure the level with
the SLM. Finally, go up to a point 3.75 MHz above
the visual carrier frequency and repeat. Record all
measured levels at the test point drop (the SLM at
the headend is in place to insure that the level at
the origination point, in the headend remains
constant; it would not do to have your signal
‘source’ varying in level while making this
measurement at the test point drop.).

When we reach this point, it becomes more and
more evident that the in-channel response tests
are no better off than they were last year. Using
the triggered sweep and economy analyzer is
perhaps slightly easier on the customers than
signal generator approach, but it is not much
better on the test technicians. Wideband noise is
in about the same boat. All systems require two
people, one at the headend and one at the test
location, and communication between the two of
some sort. With three test locations involved,
there is a fair amount of set up, test and knock
down time per location.

There may be help on the way, but it is not here

ACCELERATED APPROACH TO

IN-CHANNEL RESPONSE TESTS
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This is run into an i.f. in/VHF channel out

yet. One suggested, but unproven technique, is
shown in diagram 16. A flat i.f. sweep signal
covering the normal i.f. range is marked with
special “marker signals” at 42.0 and 46.25 MHz.

upconverter box, not unlike one of the TOMCO
conversion boxes now available for headend
output channel selection (i.e. such as the output
up converter portion of TOMCO’s SR-2000
processor). By inserting this known-flat, known-
marked signal into the input to the processor test
point port ahead of the processor, an analyzer
(such as the economy analyzer) at the test point
location would see the sweep signal (triggered or
constant) plus the markers. By switching the
output channel to the cable channels to be
measured, you have a method of switching
quickly from channel to channel, with the markers
intact.

Such an instrument does not now exist; but it
could, with some not terribly clever packaging of
existing modules commonly available in the
industry. Hopefully before the FCC gets up a head
of steam on enforcing this still impossible to
make test (impossible at least for most systems),
someone within the industry will come up with a
solution. Or, better yet, the FCC will recognize
that inspite of best intentions, there is still no real
demonstrated need for this particular test.

PAY TRAPS

THE ONLY EVERY CHANNEL
TRAP SOURCE*

*WRITE FOR “THE COMPLETE TRAPPER"

CATALOG OF
“HOW TO"” AND HARDWARE.

Channel Price  Delivery
2&5 l $3.75 | same day
Others $5.50 | 2 weeks
ICROWAVE
ILTER

C ompany, INC.

6743 KINNE STREET.
EAST SYRACUSE, NEW YORK 13057
Tele: (315) 437-4529
Twx:: 710-541-0493
Cable: MICROFILCO

©

©

- SIGNAL SOURCE mODEL TC5 1800

~
e/ TRIPLE CROWN ELECTRONICS INC

MOD. RF MaD. RF MOD RF
N N on

8 e e e & 2 2 &

SIGNAL SOURCE

A laboratory necessity for serious amplifier and system
design. Provides 8 CW or square wave modulated carriers for
fast, reliable check of inter-modulation and cross-modulation
performance throughout the complete spectrum of CATV

L)

- Model TCS 1800

broadband amplifiers. The modulation frequency is 15.75 kHz

(internal) or 10-100 kHz external. Up to 4 TCS-1800 sources

may be combined to provide 32 channels of simulated

operation. A detailed technical paper explaing this unit is
| available.

Write or call: 42 Racine Road, Rexdale, Ontario M9W 223
Telephone (416) 743-1481
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Trade Up...
To a New ‘Old Friend’
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Send us your worn out “old friend” Accurate New Peak Detector
(FSM 727) and receive $250.00 credit Reliable Rotary Attenuator

toward the purchase of a new “old S R dc L
friend”, the 7270 signal level meter. F;:i“;z';‘ i o

This is a limited time introductory

offer good until May 1, 1977. Texscan Long F.ife

will accept your FSM 727 only in Price $895.00
trade and any submitted for trade-in Trade-in —250.00
must be in reasonable mechanical Net Price $645.00
condition. With Trade-in

Texscan

Contact: Bob Shevlot—317-357-8781
Texscan Corporation—2446 N. Shadeland Ave.—Indianapolis, In. 46219



Offshore

Remote Location in Alaska

EARTH STATION

Drilling Platform

Building Rooftop

ANDREW
4.5 METRE

ANTENNA
PREFERRED FOR
HUNDREDS OF
APPLIGATIONS

Offering excellent performance, versatility,
ease of transportation and quick installation,
even in difficult locations, the Andrew 4.5
metre earth station antenna has proved to be
the right choice for hundreds of applications.

If you are planning a 4.5 metre earth station
installation, place your reliance on Andrew’s
experience and market acceptance. Contact
your Andrew sales engineer, or ask for
Bulletin 1094.

» ANDREW

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
Telephone: (416) 668-3348

ANDREW ANTENNAS

Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS

171 Henty St., Reservoir, Victoria, Australia 3073
Telephone: (03) 460-1544

ANDREW ANTENAS LTDA.

Av. Victor Andrew, 585, Caixa Postal 600,18100 Sorocaba—
SP—Brasil Telephone: (0152) 28900
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ANEW APPROACH
TO SIGNAL TO NOISE
MEASUREMENTS

(Try This On For Size)

The November 1976 issue of CAT)
contained a lengthy report on analyzer
techniques, and the specific problems
which arise when a CATV system
engineer attempts to measure signal to
noise ratios with even the most
sophisticated analyzer instruments avail-
ablein the industry today.

The bottom line is that because of the
large amount of video information
present with the RF waveform, it is
almost impossible to make meaningful
signal to noise measurements, unless the
television station cooperates in the
exercise by employing a form of square
wave modulation. Or, if the off-air signal
has a large amount of random or
manmade noise married to the RF signal
present, you can determine the signal to
noise ratio; but by the time you reach
such a measurement plateau, your signal
to noise ratio is typically under 40 dB.

It may be, as we learned in November,
that without the cooperation of the
broadcast station (something that is not
feasible when you have a large number of
channels to measure and the television
stations simultaneously have a large
number of cable systems utilizing their
signal) such measurements are beyond
the capacity of today’s analyzer instru-
ments.

As often happens in a situation like
this, someone comes along with a totally
different approach to signal to noise ratio
measurements. The following paper was
prepared by Richard N. Lawrence of
Lenco, Inc. (Electronics Division), Jack-
son, Missouri; and was presented to the
Central Canada Broadcaster's Associa-

by

Richard N. Lawrence

Lenco, Inc. (Electronics Division)
Jackson, Missouri

tion Engineering Section Convention this
past October.

Basically appearing as his paper was
originally written, Mr. Lawrence suggests
that his firm has developed a “magic
box” which may solve signal to noise
measurement ills for CATV systems. The
unit described has applications far
beyond normal CATV; one of the prime
suppliers of earth receiving terminals for
cableis currently evaluating this unit as a
possible addition to their present down
converter/receiver system.

CATJ will be receiving one of the Lenco
VNM-42B units sometime during Janu-
ary; and in our Lab we will run the unit
through its paces and report back to you
later this spring on how it works. We have
also been told that at least two prominent
state agencies with PUC type regulation
for cable are currently starting to add the
VNM-42B unit to their mobile test vans
for cable systems. And well they might,
for as Mr. Lawrence points out, the
average set up time to make a signal to
noise test is around ten seconds time;
and the resulting accuracy is within +/-
0.5dB.

The continuing trend in mod-
ern television broadcasting,
cable TV, and closed-circuit
operations is toward greater
emphasis on technical quality.
Signal distortions most dis-
turbing to the viewer, such as
hue shift, saturation changes,
group delay or quadrature dis-
tortion, and now incidental
phase problems have been
subjected to considerable at-
tention by equipment manu-
facturers, standards commit-
tees, and television profes-
sional societies. As a result, it

is now possible to switch from
channel to channel without
significant variations in colori-
metry or other viewer distor-
tions. Theonly area that has not
been subjected to the attention
it deserves, until .now, is the
simple and accurate measure-
ment of noise.

Random noise is a more insi-
dious form of signal interfer-
ence which characteristically
accumulates in aging equip-
ment or appears suddenly due
to faulty components. It is easy
to see 10° of phase shift on a
color bar pattern or image with
flesh tones, even though it
represents only a 3% error. |
think it is safe to say that
almost every television station
or facility has at least one
vectorscope that can be used to
measure it. It is much more
difficult to subjectively assess
the difference between 40 dB
and 46 dB of signal to noise
ratio, notwithstanding the fact
that this is a proportionally
much larger defect. Yet, very
few broadcasters, cable com-
panies, microwave users, or
industrial system houses have
equipped themselves to accur-
ately measure noise. Why is
this? It is because, until now,
the accurate measurement of
video signal-to-noise ratios re-
quire expensive, non-portable
equipment, that usually re-
quires the insertion of test
signals at one end of the
system, which requires the
system to be taken out of
service, and/or requires many
mathematical calculations to
determine the true value of the
noise ratio. Noise measure-
ments of television equipment
has now come out of the
laboratory and entered the
operations field as a standard
“in-service” technique for ac-
curately assessing this import-
ant facet of signal quality. This
has happened because, as this
paper will discuss, new and
simpler equipment has been
developed specifically for this
purpose.



PRESENT METHODS

There are three methods that
are presently used in the
television industry, TV noise
meter, visual noise compari-
son, and in some cases, the
spectrum analyzer. All of these
techniques are now used in
broadcasting/cable but are lim-
ited to only certain applica-
tions.

The most widely accepted
instrument for measurement of
noise in labs and network
technical centers is made in
West Germany by the Rohde
and Schwarz Company. This
noise meter is both reliable and
precise but is not very portable
and is not designed for in-serv-
ice measurements. As a labor-
atory instrument mounted in a
19” rack and used for flat grey
field tests, it has no equal and
remains the device most used
to calibrate other instruments.
However, television studios,
cable systems, and industrial
users need noise measuring
instruments that better suit
their particular requirements
for portability, ease of opera-
tion, accuracy, and most im-
portant, cost.

Other recent entries into this
field have been the Tektronix
Visual comparison techniques.
Tektronix has published ade-
quate information about the
use of these products, and they
certainly come closer than the
Rohde and Schwarz meter to
the needs of the general tele-
vision industry engineering
groups who operate and main-
tain equipment. However, they
require a special line-selection
oscilloscope as an accessory,
cannot measure in the presence
of chroma, are designed for
rack mounting, and specify an
accuracy ofonly + /-2dB.

The spectrum analyzer tech-
nique is designed basically for
RF Carrier-to-Noise measure-
ments, and is not applicable to
this paper except when carrier-
to-noise measurements are
specifically required.

THENEW APPROACH

A new device has been
introduced which utilizes a
different principle of operation
than any other instrument now
in use. The Lenco Model
VNM-428 Video Noise Meter
was designed specifically for
the Video signal-to-noise meas-
urement requirements of TV
studios, microwave systems,
cable television and industrial
system users where portability,
simplicity of operation and
accurate measurements are de-
sired at arelatively low cost.

One of the major features of
the device is the in-service
capability of making accurate,
real time signal-to-noise meas-
urements even on live off the air
signals. The noise meter is
small, rugged, stable, and has a
built in calibrator that insures
accuracy of +/- 0.5 dB
throughout the range of 20 dB
to 55 dB. The signal-to-noise
ratio is shown directly on a
large LED display and cali-
brated to FCC/EIA standards.
What’s more, this is done with
any normal oscilloscope having
a bandwidth of 5 MHz or more
with any composite video sig-
nal with an input level from .5V
p-pto1.5V p-p.

DESCRIPTION OF
MEASUREMENT PROCESS

The Lenco Model VNM-428
Video Noise Meter employs the
tangential noise measurement
technique to circumvent the
problems traditionally associ-
ated with the oscilloscopic
measurement of Gaussian
noise in video waveforms.

During measurement, a vari-
ableand calibrated square wave
is added to the waveform under
test which results in the display
appearing as two identical
waveforms, one displaced verti-
cally from the other by the
distance equal to the amplitude
of the square wave. When the
amplitude of the square wave is
large compared to the noise,
corresponding portions of the

Figure 1-A Typical video waveform

with SNR = approximately 39 dB.

Video waveform with
added square wave greater than twice
rms noise.

Figure 1-B

Figure 1-C
just equal to twice rms noise.

Square wave amplitude

two traces are separated by a
dark interval. As the amplitude
of the square wave is reduced,
the width of the dark band
decreases and finally disap-
pears. At the point where the
dark band just disappears,
leaving a single trace with
uniform brightness in its cen-
tral region, the square wave
amplitude is equal to twice the
RMS noise voltage of the
signal. The amplitude of the
square wave is measured by the
Noise Meter, converted to a
logarithmic scale, referenced to
the peak-to-peak signal, and
displayed on the digital panel
meter as the ratio of signal-to-
noise in decibels. The meter
can be calibrated to read
directly in either the EIA or
CCIR System M standards.
Normal factory calibration is in
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RELATIONSHIP BETWEEN CRT BRIGHTNESS
AND NOISE DISTRIBUTION OF TWO TRACES

PROBABILITY DENSITY
(BRIGHTNESS)

NOISE VOLTAGE (DISPLACEMENT)

PROBABILITY DENSITY
(BRIGHTNESS)

. NOISE TRACES SEPARATED BY MORE THAN TWICE THEIR RMS LEVELS

NOISE VOLTAGE (DISPLACEMENT)
b. NOISE TRACES SEPARATED BY TWICE THEIR RMS LEVELS

the EIA/FCC System M stand-
ards. That is important. . .un-
der normal waveform condi-
tions, no mathematical calcula-
tions or conversion factors are
required.

THEORY OF OPERATION

The mathematical evaluation
of the Tangential Noise Meas-
uring method, including the
relationship between trace sep-
aration and RMS noise is
explained with the following:

If the probability distribution
of amplitudes in random noise
is Gaussian, then the distribu-
tion of brightness across the
noise trace displayed on an
oscilloscope will also, to a very
good approximation, be Gaus-
sian. This relationship may be
seen in the graphs of Figure 2 in
which the axis are labeled
interchangeably in terms of
trace brightness and probabil-
ity density. If two identical
oscilloscope noise traces are
separated by more than twice
their RMS voltage, the result
will be as shown in the graph of
Figure 2-A. The dip between the
two peaks corresponds to the
narrow dark band seen between
the bright bands of the two
separated traces. When the
trace centers are separated by a
voltage equal to exactly twice
the RMS noise voltage of each,
the dip (dark band) disappears

DIAGRAM 2

as shown in Figure 2-B.

FUNCTIONAL OPERATION

A functional block diagram of
the VNM-428 Video Noise Meter
is shown in Figure 3. Power is
supplied to the instrument
through a signal primary trans-
former, rectifier and filter sys-
tem. The output of this primary
supply is at approximately + /-
18 volts. Proper operating volt-
ages are supplied to the various
sections of the instrument by a
tracking + /- 12 volt regulator
and three + 5voltregulators.

Oscilloscope trigger pulses
are generated from composite
and vertical sync waveforms

that have been separated from
the signal being measured. In
the LINE SELECT mode, a
delayed trigger pulse is gener-
ated which permits oscillo-
scope display of selected video
scanning lines. This same
trigger pulse is also used in the
FIELD operating mode of the
meter.

The separated sync wave-
form also triggers a flip-flop
which generates the square
wave used in measurement. In
the LINE SELECT mode, the
flip-flop is switched once each
field, and in the LINE operating
mode it is switched once each
line. In the FIELD trigger mode,
the flip-flop is driven from a
free-running multivibrator os-
cillating at a frequency of
approximately 280 KHz. Square
waves from this flip-flop are
amplified and added to the
output of the video amplifier to
form the signal displayed for
measurement. The amount of
square wave added is con-
trolled by the MEASURE con-
trol. The DC component of the
added square wave is obtained
by low pass filtering with
subsequent application to a
logarithmic converter, the out-
put of which controls the
frequency of a multivibrator.
This multivibrator drives count-
ers in the integrated circuit

VNM-428 VIDEO NOISE METER FUNCTIONAL BLOCK DIAGRAM

V SYNC

FREE—
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Lo FIELD
[———oﬁ LINE SELECT
—0 | LINE
GND
CHROMA CCIR
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DIAGRAM 3




which drives the digital panel
meter LED displays. A timer
resets the counters to zero at
the beginning of each period
and, 0.1 second later, transfers
the contents of the counters to
latches which control the dis-
plays. This cycle repeats once
each 0.5 second, continuously
displaying the amplitude of the
added square wave, and there-
fore, the Signal-to-Noise, in
dB.

FILTER CORRECTION OF
COHERENT DISTORTIONS

The VNM-428 is designed to
measure random noise on any
composite video waveform. Be-
cause other distortions that
could effect accurate signal-to-
noise measurements may be
present in the waveform three
modes of operation are offered.
If line-rate disturbances such
astilt or ringing exceed approx-
imately 50% of the peak-to-
peak noise voltage, the meas-
urement must be made in the
LINE or LINE SELECT Mode.
Otherwise, line-rate disturb-
ances could cause a misleading
thickening of the waveform in
the field rate display. This also
holds true if serious field-rate
disturbances such as hum or
vertical tilt are present, again a
misleading thickening of the
waveform in a line-rate display
can occur. In this case the
FIELD or LINE SELECT mode
should be used. If both line and
field-rate disturbances are pre-
sent, accurate signal-to-noise
readings will be achieved in the
LINE SELECT operating mode.

Because discrete interfering
signals such as intermodula-
tion products, chrominance
subcarriers, and co-channel RF
interference can effect the
accuracy of a noise measure-
ment, the noise meter has three
built-in switchable filters. They
are: a4.2 MHz Low Pass Filter,
a Chroma Notch Filter and, for
transmission noise measure-
ments, a Noise Weighting Fil-
ter. Because of the many
applications for “in-service”
noise measurements and be-

causediscrete interference may
mask random noise on the
oscilloscope display, these
highly precision filters play an
important role in the overall
instrument concept. For in-
stance, if the interference is
residual chrominance subcar-
rier, its effect can be eliminated
by switching in the CHROMA
notch filter. If the frequency of
the interference is higher than
4.2 MHz, its effect can be
reduced or eliminated with the
low-pass filter. It might be well
to note here that any discrete
interference having a frequency
greater than about 500 Hz, less
than 4.2 MHz, and outside the
band of the chroma notch filter
must be separately reduced so
that its peak-to-peak amplitude
is less than the apparent noise
peaks by at least a factor of ten
to avoid contaminating the SNR
measurement.

The noise weighting filter at-
tenuates high frequency noise
in accordance with CCIR Rec.
421-2. This gives added
“weight” to low frequency
noise, reflecting its greater
visibility in a television picture.
Many experiments have shown
that a given amount of low-
frequency noise causes a great-
er loss in picture quality than
does an equal amount of
high-frequency noise. Use of

the weighting filter permits
expressing the signal-to-noise
ratio as a single number which
is more closely related to
picture quality than would be a
simple power ratio.

The following general princi-
ples should be followed in
selecting filters for a measure-
ment:

1. If the measurement is be-
ing made in accordance
with a particular standard
such as EIA RS-250, select
the filters appropriate to
that standard.

2. Use the 4.2 MHz low-pass
filter except when a broader
noise bandwidth is specifi-
cally desired.

3. Use the chroma notch filter
when measuring an encod-
ed color signal. An exam-
ple would be measuring the
signal to noise ratio of a
camera, where residual
chromain the picture could
destroy the measurement
accuracy.

4. Use the weighting filter
only when noise weighting
is specifically required to
conform to a standard or,
lacking a standard, when
an indicator of subjective
picture impairment is more
useful than the actual ratio
of signal to noise.

RF NOISE VIDEO NOISE
BANDWIDTH BANDWIDTH WEIGHTING FACTOR

STANDARD SIGNAL
EIA* SYNCTIPTO -
PEAKWHITE

CCIR BLANKING TO —
PEAKWHITE

RMS CARRIER

NCTA*
SYNC

RMS CARRIER

TASO* DURING PEAK 6.0 MHz

SYNC
RMS CARRIER

CTAC* DURING PEAK 3.33
SYNC

WHITE NOISE

4.2 MHz 4.0dB

4.2 MHz* 6.1dB*

DURING PEAK 4.0 MHzt NOTDEFINED NONE

NOTDEFINED NONE

NOTDEFINED NONE

* FOR TELEVISION STANDARD SYSTEM M AS USED IN THE UNITED

STATES.

t MEASUREMENT MAY BE MADE WITH BANDWIDTH OTHER THAN 4 MHz
AND RESULT ADJUSTED MATHEMATICALLY.

FIGURE 4
RELATIONSHIPS AMONG SNR STANDARDS
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In any measurement, the fol-
lowing general procedure
should be followed:

1. Determine which portions
of the waveform contain all
noise generated within the
system under test, and as
little noise as possible
generated outside that sys-
tem.

2. Determine which portions
of the waveform are least
disturbed by ringing, tilt,
hum and other coherent
disturbances.

3. Select measurement mode
and filters based on the
above factors.

4. If in doubt, measure using
all three available modes.
The most accurate result is
the one showing the high-
est signal-to-noise ratio
since this mode will have
been the least affected by
non-random disturbances.

STANDARDS AND
CONVERSION FACTORS

Numerous techniques and
standards have been estab-
lished for the measurement of
signal-to-noise ratio in video
and television systems. The
most widely used are those of
the CCIR (Comite Consultatif
International des Radiocom-
munications), EIA (Electronic
Industries Association), TASO
(Television Allocations Study
Organization), and CTAC(Cable
Television Advisory Commit-
tee, US-FCC). The CCIR and
EIA standards relate to base-
band video while the TASO, and
CTAC standards relate to radio
frequency signals. The differ-
ences among standards in each
category result from different
definitions of signal amplitude,
noise bandwidth, and noise
weighting characteristics as
shown in Figure 4 for television
standard M as used in the
United States and Canada.
Translation among standards
within each class is largely a
matter of accommodating dif-
ferent definitions. The VNM-
428 is normally calibrated to

measure video signal-to-noise
according to the EIA standard
definition, with automatic ap-
propriate modification when
the CCIR noise-weighting or
Chroma Notch filter are used.
The only conversion factor
required using the VNM-428
would be when the instrument
is used in conjunction with a
demodulator to measure car-
rier-to-noise ratios of a cable
system or transmitter output. In
order to relate post-detection
signal-to-noise ratio to pre-de-
tection carrier-to-noise ratio,
the effective noise bandwidth
of the demodulator must be
determined. Most television
demodulators of reasonable
quality will have a noise band-
width of approximately 3.5
MHz. Because the VNM-428
reads signal-to-noise directly in
the EIA standards, converting
signal-to-noise carrier-to-noise
perthe FCC/NCTA standard is

CNR i SNR
FCC™

Ela + 3.59] dB

The error introduced by the
assumption of a demodulator
having a 3.5 MHz noise band-
width is not likely to be greater
than + /-0.3dB.

There is another assumption
used in this new technique that

could require a conversion
factor to be considered. The
noise meter will accept any
video input level from 0.5 Volts
peak-to-peak to over 1.5 Volts
peak-to-peak because the refer-
ence control calibrates the
instrument to reference toa 1.0
Volt peak-to-peak signal. The
technique described here as-
sumes that the sync to video
ratio is correct. If it is not
correct, that is, if the signal to
be measured has actually only

35 IRE units of sync, the
conversion factor, F1, is as
shown in Figure 5. In this

exampleyouwouldadda + 1.3
dB to the noise meter reading.

APPLICATIONS

Nearly all video waveforms
encountered while using the
VNM-428 will have originated in
either a television camera or a
test signal generator, and many
will have been subjected to
downstream processing. This
usually takes the form of
regeneration of the synchron-
izing and blanking pulses and
color reference burst. As a
result, the picture portion will
contain noise from all parts in
the generation, recording, and
transmission chain, while
blanking and sync might only

FACTOR Fl vs SYNC HEIGHT
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contain noise contributed by
the last segment. Signals
broadcast by stations of the
major television networks may
consist of as many as three or
four identifiable portions, each
regenerated or inserted at a
different point in the chain, and
each carrying a different mix-
ture of noise representing the
performance of a different part
of the chain.

In many applications of the
VNM-428, it will be desired to
measure the signal-to-noise
ratio of only one aspect of the
generation and transmission
process. For example, meas-
urements made at a CATV
subscriber drop will likely be
designed to show the noise
performance of the CATV off-air
pickup and distribution plant
while avoiding noise intro-
duced by cameras, video tape
recorders, and microwave sys-
tems that preceded broadcast
of the signal. Since most
television broadcast stations
regenerate sync, blanking, and
burst immediately prior to

transmission, these portions of
the waveform will be the most
noise-free at the time of trans-
mission, and will most ac-
curately reflect the CATV sys-
tem noise performance.

The VNM-428 can be used to
measure the noise performance
of all or part of a long-distance
microwave transmission sys-
tem. Measurements made at
the system terminus can de-
termine the performance of the
overall system or of various
sections of the system if
appropriate lines in the vertical
interval are blanked at specific
locations. For example, as-
sume it is desired to monitor a
television microwave system
originating in New York with
baseband sections in Washing-
ton, D.C., Chicago, Denver and
Los Angeles, and the terminus
in Seattle. Programs are record-
ed, delayed and replayed in Los
Angeles. If line 18 is blanked or
otherwise reconstructed in
Chicago, the noise seen on line
18 in Seattle will all have been
introduced downstream from

Chicago. If other lines are
blanked or test signals are
inserted at other locations, the
noise performance of each
segment of the network can be
determined from measure-
ments made at Seattle.

Routine checks can be made
to measure variations in video
tape recorder signal-to-noise
ratio due to changes in head tip
projection and wear, guide
alignment, record head current,
carrier frequency, tape formula-
tion, tape wear, etc.

Measurements of the signal-
to-noiseratio of a monochrome
camera or of the Y channel or
encoded output of a color
camera may also be made by
the VNM-428. Measurements of
non-composite color camera R,
G, and B channels may also be
made if sync is added to the
waveform. In all cases, the
camera should be viewing a
scene with large areas of
uniform black, white, or gray,
and minumum color.

It must be remembered when
determining the signal-to-noise

First In Reliability

Impressive quality. . .surprisingly low
price. Just $2695 for the most reliable
unit available (at any pricel).

We have been in the cable television business for
23 years. . .and providing weather information
systems for the past 16 years. We know what you
need and we know how to manufacture it. For
reliability and performance.

The Weather Scan Il comes complete with Sony
AVC-1400 camera with separate mesh vidicon and
2:1 interlace sync. Includes Time, Temperature, Baro-
metric Pressure, Wind Velocity, Wind Direction, plus
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23" deep and 14" high. For complete information
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MODEL VNM-428

CONNECTION OF VNM-428 FOR TYP USE

OSCILLOSCOPE

ments out of the laboratory and
puts it into the field where it
belongs. It has been shown that
you can select the best video

— tape, optimize VTRs and cam-

: o eras, select the best camera

o 0 o tubes, detect gradual failures

before they become serious,

@000 O ® Q Q monitor network performance,

perform proof-of-performance

T DISPLAY OUT measurements on incoming

TRIGGER OUT

*75 OHM TERMINATION REQUIRED

equipment, make FCC proof of
performance tests on CATV

DIAGRAM 6 systems, and test the noise
performance of any other NTSC
system or piece of equipment.

Any television operation that
1% b Mo e i Bl CONCLUSION prides itself on the quality of its

ments made during blanking
will not yield the information of
interest, specifically the noise

This paper'has attempted to
show that there is now a device
available to the television in-

signal needs to make periodic
checks of the noise character-
istics of their system. There is
now a proven technique that

introduced by the pickup tube
and preamplifiers.

dustry that brings the problem

. makes this job easier and
of signal-to-noise measure-

simpler than ever before.

CATV HETERODYNE PROCESSOR FROM Q-BIT CORPORATION

adds to Q-bit Corporation headend capabilities, and offers both flexibility and performance.

Model QB-650 processor @@
Main frame concept with modular internal construction; 75 ohm connectors, and interface cabling between modules
allows the system designer to configure a processor to his particular needs and provides for simple servicing.

FEATURE HIGHLIGHTS

Automatic 24 Vdc standby power switching standard
equipment.

e Design emphasis on reliability and serviceability with- °
out sacrificing performance.

e Separate sound and video AGC - noise immune true °
keyed AGC system with >60 dB dynamic range.

Many options and accessories:

— high-level or looping output amplifiers

— adjacent channel IF filter

— phase lock output

— standby-power battery charger

— external time programmer for IF switching
— more options due in late 1977

e Up to +60 dBmV output with -20dBm in.

e Delay distortion <25 nSec, video response flat from
-.75 MHz to +4.2 MHz.

Write or call Hansel Mead for information on QB-650
and other CATV products.

e |F output, substitute IF input and IF switching con-
trols standard equipment. 3
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b Q-BIT CORPORATION

P. 0. Box 2208 e Melbourne, Florida 32901 e (305) 727-1838
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TESTING PERIPHERALS
FOR 1977

(New Things To Make Life
Easier For You This year)

New Faces, New Tools

During the past year there
have been a few new test
equipment wrinkles in the in-
dustry, some of them make
work easier, or more accurate.
Some are changes which re-
quire us to update previous
reports in CATJ.

Back in the June 1975 CATJ
(page 29) we reviewed the
Sadelco model 260-A Analyst.
In that review we pointed out
that the broadband noise
source from Sadelco offered a
low cost way for systems with
signal level meters to make
reasonably accurate wide
band explorations of their sys-
tems, utilizing the noise source
for an input signal and the SLM
for a “receiver”. As you wheel
the SLM from the low end of
your cable spectrum through
the high end of your spectrum,
invariably you will find changes
in indicated 260-A noise level.
The changes, plotted on a piece
of graph paper, indicate where
the gain or loss of your system
is non-flat. With the addition of
the CATJ economy analyzer at
many systems, the wideband
noise source from Sadelco
offers an excellent method of
doing system or channel re-
sponse testing with a visual real
time display, the low cost
analyzer replacing the hand
sweeping of the SLM tuning
dial and the CRT display
replacing the written point for
point graph paper log of the
display. During the past year
Sadelco has revised the pro-
duction design of their 260
Analyst and theresult is a 260-B
version. The primary difference
between the “A” and the “B” is a
redesign of the noise (genera-

ting) diode circuit. According to
Harry Sadel, the new wide band
noise source is “modulated” in
a fashion that comes closer to
the peak level typereadings one
finds with actual modulated
television carriers. This
improves the accuracy of the
noise source as an absolute
source. The change is not
dramatic, but it is a significant
step forward for people who
want the best accuracy they can
find to make their tests.

The 7270 SLM

When Texscan and Jerrold
went their separate ways this
past fall, everyone wondered
what would happen with the
test equipment line manufac-
tured by Texscan but marketed
by Jerrold. Well, it appears that
the test equipment line, or at
least major portions of it, are
now offered under the Tex-
scan/Theta-Com brand. An ex-
ample of this is the tried and
true 727 signal level meter. This
unit, first offered by Jerrold
somenine years ago, is without
question the workhorse of the
industry as far as field and
headend measurements are

concerned. When we reviewed.

the instrument in CATJ back in
our December 1974 issue, we
pointed out that our major
disappointment with the unit
was that it was then seven years
old, and we felt that while it was
a good meter, that some
changes had taken place in the
interim seven years since it
came out, in the state of the art
of the industry.

With the unveiling of the
Texscan version (cleverly called
the 7270) comes a couple of
noteworthy changes in the

instrument. On paper they look
just great. For example, in the
727 meter, the unit’s spec calls
for +/- 1.5 dB accuracy at 25
degrees C. The new 7270
manual lists the newer version
with + /- 1.5 dB accuracy also
at 25 degrees C. Hummm.

Texscan/Theta-Com Model 7270 SLM
has new peak detector and 90 dB rotary
attenuator in 10 dB steps.

Yet the newer 7270 has a
much changed and much mod-
ified (actually re-designed from
the ground up) detector circuit.
In fact, it is a peak reading
detectoremploying threeiC's, a
high impedance meter driver
transistor, and a balanced de-
tectoremploying some of those
good quality HP 2800 diodes.
Seemingly, with that kind of
approach to mid-70’s type tech-
nology, the 7270 should have
better meter reading scale ac-
ccuracy than +/-1.5dB
accuracy.

For those who do not have
access to the December 1974
CATJ, we found the 727
checked at that time had the
following absolute level accur-
acy:

Channel Accuracy

2 Read 1.2 dB high
6 Read 1.4 dB high
7 Read 1.1 dB high
13 Read 1.0 dB high

In all cases we were within
the spec of + /- 1.5 dB. Using
the same reference source (our
Lab’s Edison Electronics Model

950 signal level meter cali-
brator), with the 7270 we found:
Channel Accuracy

2 Read +0.1dB high
6 Read +0.1dB high
7 Read 0.0 dB off
13 Read 0.0 dB off
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Frankly, of all meters
checked to date, this is as high
a rating as we have seen. The
checks were repeated over a
several day period, and while
we did have a couple of
readings that were as much as
0.3 dB off, the average is as
given above. This was at the 0
dBmV input level, from the
model 950 calibrator.

Another problem with the
work horse 727 was the accur-
acy of the scale readings below
-3 (dBmV) on the meter scale.
As our extensive series on
signal level meters pointed out
more than two years ago (See
October, November, December
1974 and January 1975 issues of
CATJ), virtually all meters ex-
perience a linearity problem in
the lower portion of the scale
(i.e. far left portion). In a
nutshell, readings taken left of
center are never as accurate in
terms of absolute levels or
relative dBs as readings taken
at center or right of center. In
the 727 checked some two
years ago, we found that below
-3 on the scale, the error was
greater than the spec (+ /- 1.5
dB) allowed. In the 7270 tested,
we found this not to be the
case. Utilizing alab quality 1 dB
step attenuator ahead of the
7270, we took the 7270 input
level down from +10 dBmV
(from the 950 calibrator) to - 5
dBmV. Here is what we found:

Meter

Real Level Indicated Level
+10dBmV + 9.7dBmV
9dBmV 8.8dBmV
8dBmV 7.9dBmyv
7dBmv 7.0dBmV
6dBmV 6.0dBmV
5dBmV 5.0dBmV
4dBmV 4.0dBmV
3dBmV 3.1dBmV
2dBmV 2.1dBmV
1dBmV 1.1dBmV
0dBmV 0.0dBmV

- 1dBmV - 1.0dBmV
2dBmV 2.0dBmV
3dBmV 3.0dBmV

- 4dBmV - 4.1dBmV
5dBmV 5.1dBmV

The worst error found then,
was at the very top end of the
scale, and was on the order of
0.3 dB. The scale on the 7270,
like the 727, is not calibrated
between -5 and -10, except for
those two respective marks.
For all practical purposes,
when you need 1 dB step
accuracy with your readouts,
the 7270 is a 15 dB reasonably
linear meter range instrument.

The meter itself, then, inspite
of the manual’s claim of + /-
1.5 dB accuracy (which may
simply be a hold over from the
identical spec in the 727 man-
ual) appears to be much closer

to a 0.5 dB accuracy instru-
ment. This should prove to be a
very-worthwhile improvement
for727-family fans.

The other major change is in
the attenuator system. The 727
utilized a series of slide attenu-
ators, one 10 dB slide switch
and four 20 dB slide switches
for a total of 90 dB front end at-
tenuation. The 7270 replaces
the slide attenuator switches
(which must honestly be given
only a middlin’ rating for
serviceability on the long haul,
due to dust and moisture
accumulation in the field) with a
sealed rotary 90 dB attenuator
that has 10 dB steps (see
photo). This is a lab quality

(on state-of-the-art 1977 products)

From America’s Oldest
CATYV Distributor!

THIS MONTH’S
SPECIALS

T~ * Matching Transformer model
TV-1F, 46 cents each in lots of

100

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

W * F-59 Fittings with Ring, 7.5
. cents each in lots of 1,000

m * GF81 Fittings, 18 cents each in

lots of 100

Same Day Shipment—
Help When You Need It

(since 1949!)

Call or write:

DAVCO, Inc.,P.0. Box 861

Batesville, Arkansas 72501
501 793 3816
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attenuator, and it should prove
to hold up well in field use.

Other than that, the 7270 is
your basic 727. The manual is
virtually unchanged (it was an
excellent manual going in),
only minor physical changes
have taken place (other than the
removal of the slide switch
attenuators the major change is
in the decor of the outside of
the cabinet front door panel
reflecting the Texscan/Theta-
Com new labeland name).

The UHF head is not cur-
rently available from Texscan/-
Theata-Com, but we under-
stand Jerrold still has a fair
supply of the UH-727 heads
available. A superband head for
channels J through 300 MHz is
available from Texscan/Theta-
Com as the SB7270 head.
NO. . .older 727 meters cannot
be updated, modified, etc. by
you nor by the factory (we say
cannot be...are not being
accepted for modification by
the factory is more accurate;
conceiveably, somebody could
do the peak detector mod if they
really knew what they were
about). The price tag has gone
up by about 8%, it is now a
$895.00 instrument rather than
a $825.00 instrument. A good
portion of this increase is found
in the lab quality 10 dB step
rotary attenuator.

Interesting Canadian Additions

There are two rather interest-
ing test equipment additions
from Canada this year; and
although not purely new since
12 months ago, neither has had
wide exposure in the United

States previously (although we
know our Canadian readers are
well aware of both). The two
units are manufactured by
Triple Crown Electronics, Inc.
(42 Racine Road, Rexdale,
Ontario MOW 2Z3; 416/743-
1481).

The model TCS-20 Band
Selector has more applications
than you can throw a stick at;
primarily, it is a test bench
instrument that allows you to
throw a switch and select any
one or more (up to four)
bandpass segments through
the device. There are five
switches on the TCS 420 (see
photo); Switch one is a 6 dB
pad; switch two is a low band
passband filter. Switch three is
a midband passband filter; and
switch four is a high band
passband filter. And finally
switch five is a superband
passband filter. The insertion
lossis 0.5dB at 300 MHz for the
full unit with all switches out or
off, and the return loss (match)
is 18 dB. Ripple throughout the
50-300 MHz passband is plus or
minus 0.25 dB worst case.

The individual selectable
passbands are shown here in
diagram form. The unit was
designed as an operating ac-
cessory for the Triple Crown
Model TCS 1800 Multi Channel
Signal Source, but on the test
bench the ability to switch in
and out desired passband re-
sponses is very useful when
aligning broadband amplifiers
or switching in and out mid or
super band sources and align-
ment equipment. While the unit
is factory aligned similar to the

BAND SELECTOR—MODEL TCS 420 TYPICAL FREQUENCY RESPONSE
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Triple Crown Electronics’ TCS-420
switchable passband filter covers low
band through superband in four steps.

responses shown in the dia-
gram here, the adjustments for
alignment of the passband
sections are largely available
through capped top panel holes
and touch up, or re-alignment
to other nearby segments of the
band, is apparently no big deal.
The price is $95.00 per TCS-420
unit.

The other item of interest will
have limited appeal; but for
those systems or MSO en-
gineering shops required to
perform intermodulation or
cross modulation checks, the
TCS-1800 multi-channel signal
source is certainly worth look-
ing into.

Basically, what you have in
the TCS-1800 is a series of
quality signal sources, pack-
aged 8 to a rack. The signal
sources may be 15.75 kHz
modulated so that you have a
source of modulation for per-
forming cross mod checks. A
total of up to 32 fully operation-
al test channels may be stacked
into the package, representing
afull spectrum from 50 through
300 MHz. Each RF module in a
basic package of 8 modules has
a crystal controlled oscillator,
modulator and bandpass filter.
The depth of modulation on
each RF channel is adjustable
and individual signal level ad-
justments are also provided for
each RF channel. Provision is
made for external video modu-
lation source (to complement
the internal 15.75 square wave
source) and for the addition of
externally developed signals
(such as CW pilot carriers). A
fully descriptive manual de-
scribing the operation of the
unit and tests you can perform
is available from Triple Crown
Electronics; the price of the 8
channel package is $2250.




Not Just Another Year

As is repeated often through-
out other test related features
this month, 1977 is not just
another year. It is a more
serious year, but it is also a
more difficult year to make a
decision concerning testing.

For example. . .the FCC has
been trying to wrestle with the
matter of defining “what is a
cable television system” for
some months now. Way back in
October they were scheduled to
take up the pending review of
system definition; but they
never got to it. Then in Novem-
berand then in December. It did
get some talk late in December,
just ahead of Christmas; but
not afinal decision. Now hereis
what that does to you.

(1) Suppose you have 249 or
fewer subscribers. Based
upon all of the “intel-
ligence” everyone seems
to share, the chances are
about 100 to 1 in favor of
your NOT being a cable
system; after the FCC
finally gets their decision
making hat on. That
means no FCC tests, no
more FCC forms, no fear
of FCC inspections. No

more 325’s, no more
326’s. . .and no more
Gridley.

So what do you do right

now about tests? Do you
make them? Do you plan
to make them? Do you
even go so far as to order
a $25.00 CATJ Cookbook
for1977 tests? If you are a
betting man, you don’t
spend even $25.00 for a
test cookbook; unless
you just like to have it
handy as a reference
manual.

And you sit and wait.
And you think to yourself
“boy | wish they would
hurry up and make that
determination, because |
don’t want to be a cable
system any longer. . .”.

(2) Suppose you have be-
tween 250 and 1,000 sub-
scribers. Based upon all

©)

CATATEST PROGRAM
FOR 1977

(More and Better)

of the intelligence that
seems to be “leaking” out
of the FCC, the chances
are about 10to 1 that after
the FCC finally makes
this much awaited decis-
ion, you will still be some
type of cable system; but
(and this is a big but), you
may not have to file all of
the forms or make all of
the tests that you pres-
ently do. That is a may,
not a certain fact.

But until the decision
is made; until you know
for sure whether you are a
cable system first class, a
cable system second
class or maybe even not a
cable system at all (there
is a slim chance this
could happen), what do
you do? Do you contract
with somebody to come
in and make the 1977
tests? Do you buy new
test equipment that you
don’t really need unless
you are making required
tests? Do you even buy a
CATJ Test Cookbook?

All good questions.
There are no answers late
in December.

Suppose you have 1,000
subscribers or more. A-
gain, based upon all of
the “intelligence” gather-
ing apparatus at the dis-
posal of the industry, the
odds are around 100 to 1
that what you are now is
what you are going to be
after the much awaited
decision is made. In other
words, with more than
999 subscribers off of
your headend, for test
and technical compliance
purposes, you will still be
doing this year (and next

year) what you should
have been doing last year.
Making tests, proving
compliance, and using all
of those manuals and
textbooks and equip-
ment.

Now last year, to help our
typically smaller system, CATA
put together a complete set of
test equipment. We made ar-
rangements with Mid State
Communications in Beech
Grove, Indiana to package up
some gear from Tektronix, from
Wavetek, and from Mid State.
The gear was in fact a “test set”,
allowing cable system oper-
ators to use this “test set” to
make all of the required tests.
Approximately 40 companies
used the gear through 1976,
although many more than 40
CATV systems got checked
with the gear. The program
worked pretty well. We found
out that most people could
make the required tests in 3-4
days time on a single system;
and that two people working
togetheras ateam could do two
systems in 4-5 days time; if the
systems were close together.

The CATA Test Equipment
Package is again available this
year. We are now taking “sign-
ups” and there is an order card
for same between pages 8 and 9
in the front of CATJ here this
month (opposite page9).

Here is what it entails.

(1) You receive the full test
equipment package, al-
lowing you to make all re-
quired tests. The test
equipment this year in-
cludes the CATJ econ-
omy analyzer, a triggered
sweep package and for
radiation tests the new
Mid State Communica-
tions “Cuckoo” package.
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This is new gear this year,
in addition to the SLM,
signal generator/calibra-
tor, Tektronix scope,

frequency counter,
counter / stripper / pro-
cessor and the two-way
radio package (VHF FM).
Everything you need,
PlUSTE

(2) Each system participat-
ing in the CATA Test
Equipment Program also
receives a customized
step-by-step set of in-
structions; a complete
manual, of around 100
pages, that tells you what
to do, in what sequence,
and where, to make all of
the tests. The Test Man-
ual is provided in dupli-
cate, and it includes test
logging forms on which
you record the tests as
you make the measure-
ments.

The price for 3-4 days of
testing time with the package is
$500.00 for CATA member
systems and $600.00 for non-
CATA member systems. And

. .and thisis also important, if
you have a “buddy”, a system
down the road or over in the
next county that wants to work
with you on your tests (and you
with him on his tests), you get
the gear for five days time and
the second (or “buddy”) system
gets his own customized man-
ual also. The extra charge for
the second system is $125.00
on top of the base rate for the
first system.

In 1976, of the 40 or so CATV
companies that made the tests
utilizing the CATA Test Equip-
ment Package, approximately
50% had fewer than 1,000 sub-
scribers. This group of sys-
tems, as well as others who are
in the same size-categorey,
may not have to do anything
this year. We won’t know until
the FCC makes that fateful
decision.

So what do you do now? If
you are interested in being a
part of the 1977 CATA Test
Equipment Program, but you
are not sure because of your
system size whether you will
actually be required to make
tests (or all tests) this year. . .

may we suggest that the first
thing to do is to call or write us
at CATJ and have your name put
on the list as a “tenative”
sign-up. That means we know
you are interested, and will in
fact take the package if it turns
out after the FCC gets all of
their decision making done that
you do in fact need to make the
tests.

And if you are over the 1,000
subscriber point. . .well, the
odds are 100 to 1 that you are
stuck with the tests, so there is
no time like the present to sign
up! Now last year (1976) there
was no way that we could
bicycle the equipment around
to the 40 plus systems between
January 1 and March 31; so
CATA obtained from the FCC
special permission to allow
those systems who would be
receiving the equipment, on
schedule, after March 31 (1976),
the right to have waived the
March 31 deadline date. The
same practice applies this year.
Sign up, and we will work out a
schedule that makes sense to
everyone involved.

And good luck!

= U.s. PAT. #3,825,835

notch filter built in.

MODEL VNM-428

This newly developed technique permits easy, rapid, and

rrom LENCO

highly precise video signal-to-noise measurements, without
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scope. Applications include evaluation of VTR’s, cameras,
cable TV and microwave systems, or off-the-air signals.
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Editor’s Note:

For as far back as we can
remember, CATJ has not made
it a practice to reprint material
appearing elsewhere previous-
ly. However, for every rule there
is an exception. This article
originally appeared in the
March 1976 issue of Cable
Communications, a Canadian
publication that includes circu-
lation within the CATV industry
in Canada. We must assume
most of our Canadian readers
have read this technical paper,
but we feel it is too good to
allow to pass unnoticed by our
American readers, or those in
30 other countries where CATJ
is received. This paper was
originally written by David
Emberson, of Hamilton, On-
tario.

In the past, most systems
have been operated using one
of two basic methods, both of
which exhibit different merits,
disadvantages but similar re-
sults.

As many factors have
changed recently, it becomes
necessary to evaluate these
changes. And in understanding
the aspects of these two
methods, and in the application
of these new developments, it
is possible to combine the best
of both methods, forming a
third method of system opera-
tionand — or, design.

METHOD #1

System operation based on
“Input Oriented Levels” was
applied to early systems utiliz-
ing tube type amplifiers to
insure that the input levels were
maintained, preserving the sig-
nal-to-noise throughout the
system.

As mostsystems carried only
a few channels, the only indi-
cation of output capability was
perceptible Cross-Modulation.

High output levels were more
often detected by the resultant
“sync clipping”, which caused
pictures to roll vertically. The
lack of Automatic Gain Control
(AGC) circuitry and the insta-
bility of electron tube circuits

PLANT DESIGN TO SAVE $$$

caused the amplifiers output
levels to vary constantly, us-
ually decreasing as the tubes
aged. It was necessary to
maintain proper input levels to
prevent serious degradation of
the system signal to noise.
Output levels of preceeding
amplifiers were adjusted to
ensure proper input levels to
the following amplifier and
these input levels were main-
tained as flatas possible across
the spectrum. The output levels
of distribution amplifiers were
maintained at higher levels

closer to the beginning of the ,
system allowing distortion

products to increase more
quickly to permissible levels,
while distribution levels toward
the end of the system were
reduced relative to the amplifier
cascade by which it was being
fed. In this manner an attempt
was made to maintain the levels
of distortion throughout the
system.

Early transistor systems
were operated along similar
lines, however, because of
substantially lower output cap-
abilities, maximum output lev-
els decreased, thus reducing
the operating gain of these
early transistoramplifiers.

The design and maintenance
of such systems was compli-
cated and difficulty arose in
allowing the use of the ampli-
fiers maximum output capabil-
ity because high input levels
which could result in the
generation of distortion prod-
ucts within the input or inter-
mediate stages of amplifica-
tion, due to erroneous alloca-

tion of Slope and/or Gain
controls.

The technician had to under-
stand the amplifier design to be
able to accurately determine
the operating levels for every
distribution amplifier location,
or he would constantly refer to
his own field notes, which were
always being up-dated to per-
mit compensation for line loss
changes and temperature fluc-
tuations.

The main advantage of this
method was in the full utiliza-
tion of the capabilities of every
distribution amplifier in the
system.

METHOD #2

System operation based on
“Output Level Orientation” was
used to reduce the incidents
described in Method #1. In
method #2 each amplifier of a
specific type operated at the
same output level regardless of
its location in the system. The
input levels were allowed to
vary over a range that was
mainly determined by the range
of the Slope and gain controls
of the amplifier. Typical levels
in such system could be as
shownbelow:

(The below levels were also
determined by the degree of
channel loading on the sys-
tem).

These levels were normally
calculated for “worst-case” sit-
uations at the end of the system
with a fixed number of line
extenders permitted. These
same operating levels were
then applied throughout the
entire system to ensure a

Amplifier Type Ch.2 Ch. 13

" Trunk output(DBmV) +25to +30 +27to +38
Trunk input(DBmV) (+10to +17 depending on slope)
Bridger output(DBmV) +34to +38 +40to +48
Line Extender output +34to +38 +40to +48

Line Extender input

(+18to + 30 depending on slope)
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system would operate within band amplifier specifically de-

the permissible levels of dis- signed for use in CATV ampli-
tortion used in the “worst-case” fiers.

calculation. While this method These devices generally sur-
contributed to the simplicity of pass the performance of dis-
system design, wasted ampli- crete transistoramplifiers.

fier capability is considerable Many such devices have been

unless distribution lines are produced each exhibiting dif-
extended beyond the ‘“prede- ferent performance character-
termined number” of allowable istics for noise figure, gain,
line extenders. Provided, of bandwidth and output handling
course, that the output levels characteristics.

can be maintained using either Knowing the layout of the
thermal level compensation or system, it is possible to calcu-
automatic gain control. With- late the specifications neces-
out such controls the mainte- sary in each group of ampli-

nance of these extended line fiers, to ensure that the permis-
extender cascades becomes sible distortion levels will be
more difficult with signal and met in any specific location
temperature fluctuations. within the system.

It is necessary that the  TRUNK/BRIDGERS VERSUS

designer be aware of the ||NEEXTENDERS
various distortion factors so In reviewing the individual

that he may appreciate the con-
venience and so use the neces-
sary design charts provided by
the systems engineers. LINE EXTENDER

CURRENTAMPLIFIER DESIGN

During the past four years
advances in solid state devices
has produced the hybrid broad-

TRUNK 1/P

LINE EXTENDER
g

specifications for amplifiers it
becomes apparent that line
extenders using state of the art
IC’s can perform as good or
better than classical trunk am-
plifiers using “non-IC” design
and will equal state of the art
trunk amplifiers in terms of |.M.
performance.

It was suspected that the
differences between the Trunk-
| Bridger Combination and the
current high quality line ex-
tenders should be very slight.

In the past, manufacturers
such as C-Cor produced separ-
ate units containing trunk am-
plifiers and bridger amplifiers
in separate housings and cou-
pled the two feeding the bridger
amplifier from a feeder port on
the trunk amplifier.

Such a configuration was

TRUNK O/P LEVEL

BRIDGER O/P LEVEL

IDEAL FOR FSM
CALIBRATION | /4 dB
EASIEST

CALIBRATOR
TO USE

Totally eliminates
cumbersome tuning required
by competitive calibrators

Call / write for free color brochure

ACCURACY
4.5-300 MHz

' |SPECTRUM
CALIBRATOR
MODEL
260-B

SPECIAL FEATURES:

® Extremely Fiat White Noise
generator

® 73.5 MHz CW Reference
Generator

® Pulsed RF Reference
Generator

® Precision Step Attenuator

@ Ni-Cad Battery Powered

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

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




simulated using two current
line extenders with “outboard”
couplers and splitters, result-
ing in a two output bridger/-
trunk combination.

The performance of these
line extenders was then directly
compared to that of a trunk/-
bridgercombination.

The line extender configura-
tions shown using the outboard
couplers splitters in Figure #1
here—

The results of the compari-
sonareshowninchart#1.

“B” were adjusted for a flat
output from channel two to 300
MegaHertz of +49 DBmV on
both outputs to facilitate the
testset-up.

Tests were made using an
EIE (RCA) A-B coaxial switch to
ensure equal conditions for all
measurements.

POWER CONSUMPTION
MEASUREMENTS

Power consumption is also
compared using a 60 volt
sinusoidal transformer and

PARAMETER MEASURED TC LE
Bandwidth 50-300 50-300
Frequency Response +.25 +.25
Distortion Characteristics

Superband Composite T.B./S.0. —68 —65
Highband Composite T.B./S.O. —58 —63
Midband Composite T.B./S.0O. —55 —65
Lowband Composite T.B./S.0O —65 —67

CHART #1
Itwas noted during the tests for
triple beat and second order,
that the grass or noise level
along the base line of the
display decreased about 2 dB
for the line extender combina-
tionindicating aslightimprove-
ment in signal-to-noise ratio
over that of the Trunk Combina-

tion.

Both the trunk amplifier of
the Combination and Line Ex-
tender “A” were adjusted to the
trunk levels previously shown
with Channel Two output at
+25DBmV, Channel Thirteen
at +29 DBmV and 300 MHz at
+31 DBmV.

Current line extenders have
almost 30 dB of gain while the
required operation for trunk
transportationis closer to20 dB
of gain. It is necessary to
reduce the gain of the line
extender withoutexcessive det-
riment to the noise factor of the
amplifier and this is best ac-
complished by use of an
interstage attenuator.

The Bridger Amplifier of the
combination and Line Extender

measuring the voltage drop
through a .51 ohm, 1 watt
resistor.

The Trunk/Bridger Combina-
tion produced a voltage drop of
.14 volts indicating a current
draw of approximately 275 M.A.

The Line Extender Combina-
tion produced a voltage drop of
.12 volts indicating a current
draw of 235 M.A.

While this is not to be
considered an absolute read-
ing, it does indicate the power

" consumption is almost equal

using this particular type of line
extenders. These results are
expected to vary with different
models from various manu-
facturers.

The passive devices used

were of high quality, fused for
AC powering and using VSF
type connectors to facilitate the
assembly of the units. Mating
of the units for line installation
was easy and the final assemb-
ly resulted in quite a visually
acceptable package with all the
mounting brackets falling “in-
line”.

Both the Trunk/Bridger
Combination and the Line Ex-
tenders were capable of two-
way operation.

SUMMARY

In this particular case the
equipment used in the Line
Extender configuration were:
(a) Triple Crown Line Extenders
DL350/DL352 and (b) Anaconda
Model 2400 series Couplers and
Splitters.

Some of the reasons for
using these particular units are
as follows:-

(a) Line Extenders

(1) The Triple Crown Line
Extender contains an in-
ter-stageattenuator,
which permits gain re-
duction of the unit to
about 22dB of gain for
the Trunk Amplifier.

(2) The unit is competitively
priced and readily avail-
able.

(3) The unit is also available
withinter-stage AGC.

(b) Couplers/Splitters

(1) Fusing is important in
system design and the
Anaconda 2400 Series
Couplers/Splitters use a
standard AG type fuse
(available at most garag-
es and service stations).
The entire system can be
fused to permit isolation
of areas suffering AC
problems.

(2) LED indicators are avail-
able to give a visual indi-
cation of the powering.

(3) The boards in these units
can be changed or re-
placed without need to
change the housing or
the connectors.

These two types of units,
when mated together, mate
quite nicely and permit easy
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access to the test points of the
amplifiers, both input and out-
put.

CONCLUSION

This exercise began by com-
parison of distortion products
of amplifiers. The tests, how-
ever, resulted in some rather
pleasantsurprises!

(1) The results of chart 1 were
impressive.

(2) The esthetic appearance of
the final assembly is quite
acceptable.

(3) A cost savings of approxi-
mately 60% can be realized,
and cannot be ignored, and
the amplifier performance is

equivalent oreven better.

Knowing that manufacturers
of high level line extenders are
using the best ‘“state-of-the-
art” devices, new and different
ideas in System Design may be
generated, maintaining BP23
levels while also realizing sub-
stantial costsavings.

CATJ LABREVIEW

Western’s Log Antennas

Super Light

More than one year ago a
truck from Western Communi-
cation Services (San Angelo,
Texas) pulled up at that CATJ
Lab north of Oklahoma City and
dumped off a quad-set of four
high band logs. The truck was
on its way with around 200 feet
of tower on board to put in a
CATV headend for a new
system out in western Okla-
homa; and the antennas were
“on loan” for a CATJ Lab
evaluation.

Well, winter set in and the
antennas never quite got up.
They laid in a pasture for
awhile, and when some horses
started tripping over (and step-
ping on) the aluminum ele-
ments, we decided that the best
thing to do was to get them out
of the pasture and on one of the
towers. Which we set out to do
one Sunday in February. The
antenna array was bolted to-
gether and ready for tower
raising when the Oklahoma
weather soured and we had to
pull back for the time being.

Time being stretched out. . .
so that come summer time the
assembled, but not installed
array was still laying around at
the base of the tower. West-
ern’s Richard Killingsworth was
understanding but anxious to
have our evaluation.

Recently we finally got the
antennas installed and checked
out. Now Western Communi-
cation Services manufactures a
rather extensive line of welded
aluminum logs; covering the
usual selection of low band
channels (such as 2-4, 4-6) and
high band channels (7-13) and
so on. The antennas we have
borrowed for the past year-plus
are the (individually) WSA-7-13
logs; but which in a dual of two
(like in atwo stack array) are the
WDA-7-13 and in a quad array
the WQA-7-13. We checked the
four antennas we had on hand
out all three ways; alone, as a
dual array and as a quad array.

The first thing that surprises
you (we hesitate to use the word
amazes) is their lightweight.
We’ve seen some mighty light
logs (such as CADCO’s assem-
ble-it-yourself version) and
some mighty heavy logs (such
as Scientific-Atlanta’s built-
like-a-battleship versions). We
have wrestled with these and
others on towers and as an
experienced tower hand who
does not hesitate to take 200
pounds of man 200 feet in the
air to tighten an F fitting or
hang out on a rope line for a
couple of hours adjusting an
array, we've tried to manhandle
our share of antennas far above
mother earth. The lightweight

impressed us, although we
were concerned going in that
somehow light meant flimsy.
Fear not, as we found out.

How light is a single stack of
the WSA-7-13? Well, we round-
ed up a 42 pound 5 year old
youngster who seldom lifts
anything heavier than her Rag-
gedy Ann doll and asked her to
hold the antenna while we took
the picture. We shot five photos
in about three minutes time and
she didn’t complain. The truth
of the matter is you can lift a
single stack with one hand high
above your head and not feel
uncomfortable. People who
have done gymnastic exercises
on towers moving antennas
around can appreciate that
statement.

Now as for rugged. The logs
are of conventional design; a
pair of “U” channels inverted so
the open mouth faces the open
mouth on each half. Through
the outside lip a hole is
punched or drilled and the
element inserted (see photos).
On the opposite side of the U
channel another hole lines up
with the first and the element
slides through that hole as well,
flush with the outer wall. Then,
as the photos show, the ele-
ment is firmed in place with
aluminum welding on both
sides of the channel. That




makes a stout connection, and
even though we had an ugly
experience with a couple of
horses tromping all over the
antennas one day (and bending
a couple of elements), we had
no trouble putting them back
where they belong. You are not
likely to have any problems with
horses at 400 feet in the air, but
alarge bird or chunk of ice from
a higher antenna on the tower
could do some damage; and its
nice to know the element is not
likely to snap; only bend a
little.

The back or “cold end” of the
log has some pretty stout
aluminum angle material weld-
ed into place to form two flat
surfaces through which the
mounting “U” or “C” bolts
slide. The antennas are rear
mounting, which means they
fasten to the tower leg or the
support pipes for the quad array
when the antennaarray is offset
from the tower proper. Again,
see photo here.

Western runs the feedline

(RG-6) from the nose (or “hot
end” of the antenna) to the rear
over top of outside edge (top or
bottom support channel de-
pending upon your point of
view). It is held in place with a
generous supply of riveted
clips; running the coax back
along the channel boom per-
forms the decoupling exercise
so necessary with logs (see
CATJ for September 1975, page
25 for basic discussion of log
antenna design). The photo
here of the nose with feedline
connection shows the way
Western weatherproofs the
connection between the feed-
lineand the connection points;
this is how cruddy it looked
after a year of pasture duty,
hanging around at the base of
the tower and after finally
getting up on the tower and
then coming back down again.

Also note in the same photo
that the insulation material
holding the two channel booms
in place is riveted into position
with a surplus (i.e. generous
number) of rivets. We did some
“boom walking” on one anten-
na (close to the ground) just to
see if it would support our 200
pounds out towards the end. It
did.

Performance

Our dad used to say “How it
looks isn’t important son. . .it
is how it works that counts”.

Our dad wouldn’t know a log
antenna if it bit him, but the
statement is apt none the less.
Western claims 12.0 dB gain for
their WSA-7-13 antennas; and
18 dB of gain for their quad
array. Now the text book says
that when you double the size
of the antenna array (i.e. from
one stack to two stacks) that
you can theoretically pick up 3
dB of additional received signal
voltage. But in practice, if you
gain 2.5 dB you should count
your blessings. So if one has
12.0 dB of gain (that’s possi-
ble), two would have 12.0 plus
2.5 or 14.5 dB of forward gain.
And if you had 14.5 dB of
forward gain with two, then four
antennas (double two) would be
14.5plus 2.5 or 17.0 dB of gain.
That is 1 dB less than Western
quotes.

In practice, we found that we
could not tell whether a single
antenna had 12.0 dB of gain
over a tuned dipole; or 11.5 or
12.5. That is simply too close to
call unless you are willing to
calibrate the antenna test range
(something we were not pre-
pared to do on a Sunday
afternoon). Western provides a
four port coupler (i.e. a hybrid
splitter used “backwards” as a
combiner) for the quad log
array; and for the quad array
they also supply (as part of the
package) a welded and painted
steel support structure to allow
you to hang those two away-
from-tower members of the
quad installation. (We seem to
recall that Scientific Atlanta
received some sort of patent on
the so called ‘diamond quad’
array some years back; the
‘diamond quad’ being a particu-
lar approach to stacking four
iogs for an array that ends up
being two antennas high by two
antennas wide, with the two
high members being mounted
on the tower legs and the two
wide members being mounted
on the special clamped-to-tow-
er supporting structure. How
Western’s mounting structure
interacts with that patent is
beyond us however.)
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The steel support structure
for the Western quad assembly
is one heavy brute. The young
lady pictured with the antenna
could not lift even one end of it
off the ground. Now normally
you would haul it to the top of
the tower or where you needed
it with a winch line of some
sort; it’'s not one of those
strap-it-on-your-back and
climb jobs.

When we got the quad array
hung we made some measure-
ments of the way it performed;
again, subject to the non-cali-
bration of the antenna test
range on that particular Sun-
day.

(1) Antenna — Western

WQA-7-13
(2) Fronttoback — 32-34dB
(3) Front to side — 33-35dB
(4) Match
Channel 7 —18dB
Channel 10 — 19dB
Channel13 —19dB
(5) Gain
Approximate — 17.0dB

Synopsis

Western tells us that more
than 200 of their high band
quads are in use throughout the
country. Western goes back
more than 15 years with logs;
their first installation is still
providing faithful service in
west Texas. One interesting
aside; the pricing on the

Western logs is the same now
as it was in 1974. That may not
sound like very long ago. . .but
what else has stayed stationary
in that same time frame?

Western Communication
Service, Inc. is located at 320
W. 26th Street, San Angelo,
Texas (76901); 915 / 653-3363.
The pricing on the WSA-7-13
single antenna is $162.50; the
dual array (with combiner) is
$335.00. The WQA-7-13 high
band quad log is $907.50 and
that includes the combiner
system, and the heavy steel
mounting frame for the two
horizontal logs as well as
mounting for the vertically
stacked logs.

TECHNICAL TOPICS

A FULL DIAL

Virtually every month there are a couple of
new television stations beginning operations at
some point in the United States. And while most
new stations are non-commercial (ETV), there
are still occasional additional commercial sta-
tions showing up on the already crowded air-
waves.

The limitation for new station growth is large-
ly the limitation of the *‘Allocations Table’’ adop-
ted back in 1952. By allocating VHF and UHF
channels on a community by community basis,
the FCC opted to avoid the AM radio approach
where new stations are squeezed in only where
it can be shown the new operation will not create
specified amounts of interference to existing AM
stations.

There obviously must be an end to such ex-
pansion, in as much as the 1952 allocations
table is inflexible. At the present time there is an
FCC study underway which would re-structure
the allocations table in many regions of the
country, by ““short-spacing’’ some of the VHF
channel assignments, and allowing hyphenated
markets to utilized adjacent channels (example:
Channel 8 to Dallas, channel 9 to Fort Worth).
But this is still “*study’’ and most observers feel
that very few such ‘“‘short-spaced’’ allocations
are likely to fly at the Commission, given the re-
sistance of the existing telecasters to allow their
present allocations to be changed.

So where are we with the present allocations
table?

The following data is illustrative of that ques-
tion:

Commercial Channels:

v '} U U
Markets Allocated On Air Allocated On Air
1-'50: 161 161 185 63
51-100 111 111 144 50
101-329 236 224 217 75

Thus in the top 100 markets, there are no
VHF channel allocations not operating. In the
top 50 markets there are 82 UHF channels
either not operating, not in “‘CP’’ status or not
applied for. In the 51st through 100th markets,
there are 83 UHF channels either not operating,
not in CP status or not applied for. (In the top
100 markets there are 35 UHF stations author-
ized [i.e. CP] but not operating, and 16 addi-
tional channels ‘‘applied for’’.)

In the 101st through 329 ‘‘markets’’ (it is
still difficult to understand how Ely, Nevada and
similar town’s with assignments can be consi-
dered ‘‘markets’’), there are 14 VHF channels
available for commercial assignment, and 293
UHF channels available for commercial assign-
ment.

What about the ETV channels?

ETV Channels:
\'} v 1] U
Markets Allocated On Air Allocated On Air
1- 650 29 26 97 52
51-100 19 19 67 26
101-329 51 41 190 74

In the top 100 markets, there are 3 VHF ETV
assignments un-used (all in top 50 interestingly
enough) and 72 UHF assignments. In the 101st
through 329th ‘‘markets’’ there are 9 un-used
VHF ETV assignments and 103 un-used ETV as-
signments.

Nationwide then we have but 26 un-used VHF
assignments, commercial or ETV, of which 12
are-ETV. And we have 468 un-used UHF assign-
ments, of which 293 are commercial and 175
are ETV.

There are presently 70 authorized (but not
operating) television CP’s outstanding, of which
53 are commercial (5 VHF and 48 UHF), and, 17
are ETV (3 VHF and 14 UHF). We also have 38
channels applied for but not granted, 24 are
commercial (all UHF) and 14 are ETV (1 VHF
and 13 UHF).

0f 1517 channel allocations, 915 stations are
on the air (as of September), or 60.31%. Of
1061 commercial allocations, 677 stations are
on the air, or 63.81%. Of 456 ETV allocations,
238 are on the air, or 52.19%.

0f the remaining VHF allocations (all ETV) in
the top 200 “‘markets’’, here is how they shape
up:
Dallas-Fort Worth-(Denton) ... .. Channel 2

Denver-(Boulder) ............. Channel 12
Salt Lake City-(Ogden)......... Channel 9
AMATIOF LR, (ALPIR It  whp Channel 2
MinotsiN. DSEY o fasvaitn) Mear Channel 6
BIlIngSEMU it b urimie ot o Channel 11
(A e S E s s B Channel 6

A number of markets have substantial (un-
used) UHF allocations remaining. In the top 100
markets Los Angeles has 3, San Francisco,
Cleveland, Houston, Baltimore, Miami, Atlanta,
and Indianapolis 2 each, Seattle, Tampa-St.
Pete 3, Hartford (et al), Kansas City, Denver
Nashville, New Orleans, Providence 2 each, Ok-
lahoma City, Greenville (et al, Charleston (et al)
3 each, Grand Rapids, Norfolk, Wichita 3 each,
Wilkes Barre-Scranton, Toledo, Omaha, Shreve-
port, Richmond, Raleigh 2 each, and so on. Salt
Lake City has five unused UHF commercial allo-
cations and Orlando-et al market has five un-
used UHF allocations plus a sixth recently-dark
UHF. Another with a pot-full of un-assigned
UHF channels is Springfield-Decatur-et al (llli-
nois), with 1 v (used) and 8 UHF allocations,

‘five remain unused.

Kraus Who?

“In your March CATJ there is an
instructive article beginning on page 9
entitled ‘The AGC Antenna Family’. In
this article there are several references
to the ‘antenna genius Kraus’. This
suggests to me that this ‘genius’ may
have published some good works,
copies of which should be on our



bookshelves. Can you lead us to
them?”
Damien Lemay
Quebec-Telephone
Rimouski, Quebec
G5L1W7

Damien:

Kraus is the ‘father’ of many
important antenna discoveries; much
of his work has been done from the
University of Ohio where he holds
forth, as Director of the Radio
Observatory. One of the best all around
antenna reference works is ‘Antenna
Engineering Handbook’, Henry Jasik
(Editor), “published by McGraw-Hill,
Inc.; library of Congress number
59-14455. Kraus’s works appears here.

Mad, Mad, Mad
“We have received one of your ‘Dear
Former CATJ Subscriber’ letters and

we are mad at ourselves for letting the
subscription to the best CATV maga-
zine slide. How could we remain in
business without CATJ?

We had been subscribing to seven
copies for the company; please let us
know what the total subscription fee is
for seven copies and we’ll re-order
immediately. CATJ is very valuable
reading material for our people.”

J. Williamson

General Manager

Campbell River TV Association
Campbell River, B.C.

JW:

Because people do sometimes for-
get to respond to our first announce-
ment of subscription lapse, and our
second gentlereminder, that is why we
come back a month later or so with a
‘Dear Former Subscriber’ letter. No-
body likes to be a ‘former’ anything!
Any outfit with five or more copies to
the same address, in a single bundle,

is entitled to ‘Bulk Subscription’ rates
to CATJ. For more details about this
‘Bulk’ plan (which saves you money),
drop CATJ’s Peggy Jones a line at
CATJ, 4209 NW 23rd, Oklahoma City,
Oklahoma (73107).

Well established company needs
sales rep. for CATV test equipment
in different territories of U.S.
Interested sales rep. organizations
must be specialists in CATV line.

P.0. BOX 645
PINEBROOK,
NEW JERSEY
07058

hob cooper editor in chief

CATJ

F.

Twinkle-Twinkle Little Bird

Well, it is done. In five months and
21 days, somehow, we pushed through
the Commission approval for small
earth terminals. It was quite an
experience.

Several hundred people were in-
volved at one point or another. A few
stuck it out from the very beginning.
I'm one of those.

At the Western Cable Television
show in Anaheim in 1975 (that’s a 5) |
ran into a sales-engineering type from

Prodelin at Santa Clara, California. His
name was Jerry Pell. Jerry was in
Anaheim without “portfolio”, which
meant he was drinking other people’s
beer because his company did not have
a booth of their own. There was no
reason for them to have one at
Anaheim in '75, in the CATV product
line the company had but a small
number of CARS band microwave
antennas, and in the fall of that year
there was something less than a gold

rush underway for that segment of the
industry. However, in a file folder Jerry
carried about a set of fading blue-
prints, for a15 foot (4.57 meter) 4 GHz
antenna. The word was around that
Jerry was pushing “small earth term-
inals, but as Anaheim '75 was upon us
there were but four or five operating
CATV terminals, and they were all the
big 10 meter S-A jobs. Jerry attracted
my attention primarily because he had
the gall to be suggesting that the CATV
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world didn’t really need the big 10
meter antennas (something | identified
with), and because he didn’t seem to
be in a big hurry. Plus he was fun to
talk with. Anyone who has hauled
home from work a $13,000 spectrum
analyzer to tune up a rooftop 40 meter
ham dipole can’t be all bad. And Jerry
isn’teven aham, his wife is.

In the rush of this past spring, our
CATJ coverage of the Tulsa first-for-
Andrew 10 meter dish installation
(February 1976 CATJ) and the on-rush
of NCTA’s Dallas clambake, | allowed
Jerry and his faded blueprints to slip
into the back recesses of my mind.
Until Iran into him again in Dallas, this
time sitting in the TOMCO booth
sipping on a beer and still carrying
around the faded 4.57 meter 4 GHz
antenna blueprints.

“How’s the 4.5 meter business
Jere?” asked |. Jerry sat his beer down
on a TOMCO table and motioned for
me to follow him out of Tom Olson’s
line of fire.

“We’ve got to get this program off
the ground Coop.” | nodded. “Got any
ideas?” asked I.

“Some big people are interested”
said he. “People like TelePrompTer.”

“Anyone else?” asked | innocently.

“Try on HBO for size.”

“Jerry” said | “there are a couple of
people quietly operating or almost
ready to operate terminals with 12-15
foot antennas. I've played with some
surplus receiving equipment and a
small 6 foot surplus antenna |
scrounged through some Ham bud-
dies. . .and there is some signal there,
even with that lash up.”

“OK. . .how do we get the FCC to
allow us to use smaller terminals?”
Jerry’s employer Prodelin was kind of
locked in on their 4.57 meter fiberglass
design. There was some speculation

that if you used fiberglass techniques
and got into much bigger sizes than
the 4.5 meter nominal area, there
might be some problems. If Jerry Pell
and Prodelin were going to get into the
small terminal business, the FCC
obviously had to get “off” of the 9
meter “standard”.

And so Jerry and | and several cans
of Coors worked out a plan. Prodelin
would invest some bucks at their Santa
Clara, California plant and put in an
“experimental” installation (I tried to
convince Jerry it should be at CATJ’s
Lab near Oklahoma City, but failed!).
“Then if it works, and | think it will,
we’'ll give the installation wide ex-
posure in CATJ. If we show enough
people that it does work and that the
price is significantly lower than the
present 10 or 11 meter antennas, | think
we stand a chance of getting the FCC
to change the standard.”

By May Prodelin had an operating
4.57 meter terminal. The June 1976
CATJ reported on that event, and we
spent several pages editorially, on
purpose as it were, discussing why
small terminals would be feasible and
who was trying to do something about
it. And then late in May while U.S.
Congressman Lionel Van Deerlin was
holding hearings with his House
Subcommittee on Communications,
we had a golden opportunity to focus
“official” Washington attention on
small terminals. Prior to the hearings,
through a friendly intermediary, CATA
had arranged for one of the Congress-
men to ask us some “questions” while
CATA was on the “witness stand”
before the Van Deerlin group. The
questions came during a period when
CATA Counsel Rick Brown and CATA
President Kyle Moore were offering
testimony. Brown, on cue, motioned
for me to join them at the front table.

“BROWN’S MINI-MIZER ELIMINATED
POWER SURGE OUTAGES. . .”

“TV Signal Service first installed the Brown
Mini-Mizer in March 1974 at all plant power supply
locations where line surges and lightning surges
caused unexpected service outages. The Mini-Mizer
has cured our outage problems; we no longer reset
breakers and change fuses during storms. We

recommend the Mini-Mizer. . ."”

T. C. Masters
TV Signal Service
Mena, Arkansas

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

for complete information.

BROWN ELECTRONICS
Barbourville, Kentucky 40906

Artemus Road
(606) 546-5231

“Mr. Cooper is our Executive Director
and Editor of the industry’s technical
magazine CATJ. He can answer your
questions ” Which | did, extolling the
terrible situation small and rural cable
system operators found themselves
in; anxious to have “pay cable” and all
oftheother program services sure to be
offered via satellite, but unable to pony
up the then low-ball $70,000 entry fee.
Congressman Van Deerlin showed real
interest. So did Congressman Frey.
And Van Deerlin directed his staff
counsel to make a “formal inquiry” at
the FCC as to “why there is a need for
this 9 meter standard business.” And
that put the Commission “on notice”
that we were indeed serious about
small terminals.

Understandably, not everyone
shared our interest in smaller anten-
nas. The more noise we made, the
more flack we drew. Bell was against
us. ABC was equally upset with the
proposal. And then came CCOS-76.

Way back in Dallas in April, Jerry
Pell was one of the first to be told
about CATA’s plans to hold a “national
seminar”. “How would you like to
demonstrate your 4.5 meter terminal to
several hundred cable operators?”
asked we of Jerry. His big hands
tightened on the beer can he was
holding and it collapsed. And so at
CCOS-76 there was not one but two
operating 4.5 meter (give or take a few
tenth’s of a meter) terminals, both the
Prodelin and Andrew terminals worked
so well that nobody seeing them
operate seriously questioned their
ability to produce cable-saleable pic-
tures. And CCOS-76 came some Ssix
weeks after CATA had filed (on June
24th) a formal (meaning the FCC could
not duck it) “Petition For Rulemaking
or a Declaratory Ruling” requesting
deep-sixing of the then 9 meter
standard. CCOS-76 was also about the
time that another early starter, Howard
Hubbard of Antennas For Communi-
cations (AFC) pulled off a nice coup of
his own for small terminals, Hubbard
provided a small horn type antenna
terminal, parked on the front door-
steps of Congress, so that during a
later session of the continuing Van
Deerlin hearings a cable man from San
Diego could “testify” via satellite. This
was a dramatic moment for cable, and
Hubbard deserved all of the credit for
making it work (although he got very
little credit). Some time prior to that
Hubbard demonstration, he had first
contacted us. It was in March, right
after CATJ did the story on the Tulsa
installation by Andrew. “You people
think the sun rises and falls on those
darn dishes” offered the usually
dignified Hubbard. And he proceeded
toinundate us with stack after stack of
engineering, performance and sales
literature for his “horn antennas”, the
stack grew each week and now, some
nine months after it first began to




arrive, we are just approaching the
bottom of the stack.

So there were three musketeers.
Pell, his beer and his blueprints.
Hubbard with his horn antennas (recall
if you will that Gaithersburg, Maryland
filed an application for a horn type
TVRO back in February of 1976 ; it was
aHubbard/AFC horn); and me.

During the summer, as the project
“matured” we became four. CATA’s
Associate General Counsel Steve
Effros has always carried a more than
casual interest in electronics. Steve’s
Washington apartment houses one of
the finest quad stereo systems we have
ever heard and the walls and shelves
are lined with electronic this and
electronic that. If Steve ever cranked
up the volume control on his quad
system full bore, the front gate guards
at the White House, some miles away,
would instantly sound the red alert.
For years prior to his association with
CATA he would seek me out at industry
conventions and together we would
wander the aisle ways of the exhibit
floor pouring over the latest and
newest technology the suppliers had
to offer. Once in Texas at a Texas State
Convention Steve pointed out a non-
duplication switcher built by some guy
in his workshop down Waco way. “It
says it is fully automatic and needs no
programming. What will that do to
cable operators that are griping about
non-dup protection mechanics” Steve
wondered. We tried to dodge the issue
but he saw through us. “Wait until | get
back to the Bureau (he was employed
by the FCC at the time) and tell them
that you guys don’t have a leg to stand
on anymore!” One thing you have to
observe about Steve; he always gives
his full emotion to whomever it is
paying his bills.

Fortunately for the cable television
industry, Steve was on our side this
fall. Single handedly, often without
much formal help and armed only with
alot of sheer guts and determination he
stalked the halls of the 8th floor at the
Commission answering this engi-
neer’s questions and putting out the
brush fires.We’d hate to have to recount
how many “ups” and “downs” small
earth terminals went through during
the progressing weeks of fall. One day
“we had it made”, and the next day “it
looks lost”. Steve arranged for numer-
ous representatives of the earth
terminal industry to meet with FCC
officials and engineers, to see that
questions and concerns and fears were
answered; before they got out of hand
and became a type of bureaucratic
brushfire which rages so many places
at once that you can’t stamp it out. His
electronics hobby bent served him
well. . .during the fall, exposed to
every possible engineering argument
against small terminals, Steve Effros
earned his “honorary degree in satel-

lite engineering”. He is the closest
thing there is today to a walking-talk-
ing attorney in Washington with an
engineer’s appreciation for small earth
terminals.

December 6th started out as one of
those “up” days. Steve Effros was in
Eugene, Oregon conducting a Mini-
CCOS for CATA; | was in Washington.
| had bumped into Howard Hubbard at
one of those salesman’s Holiday Inns
by accident, and at breakfast we spent
an hour congratulating each other on
the good fortune of getting small
terminals “almost approved”. Howard
was going to stay on until the
7th. . .he had seen it through this far
and one more day seemed like a
worthwhile wait. | went over to the
Commission on some other business.

It was while | was there, sitting
talking microcomputers with a nice
fellow at the Cable Bureau that a flag
went up. Copies of the December 7th
document were out and being studied
by numerous people in the Commis-
sion. “See here, it says that there will
be no restrictions on terminal size”
said our friend. We smiled. “These
standards are a little hard to figure
however. . .”. We sat up straight.
“What standards?”

“Right here, 14 dB carrier to noise,
18 dB carrier to interference. . .and 52
dB signal to noise. Can you do that
with a small terminal?”

We turned white. 14 dB carrier to
noise and 52 dB signal to noise didn’t
play. The very adequate CCOS-76
signals had maybe 10-11 dB carrier to
noise (with threshold extension re-
ceivers) and perhaps 49-50 dB signal to
noise.

Oops. The Lord giveth with one hand
(no restrictions on terminal size) and
taketh away with the other (14/52 dB
etc.). We turned white, excused
ourselves and beat it out of the
building. Steve, our walking-talking
entree card into any office at the
Commission was out of town. General
Counsel Brown was involved in a
meeting he could not get out of, and
Tuesday was only hours away. We put
in a rush call to Howard Hubbard and
explained part of the problem to him.

Then the CATV industry got lucky.
By some fluke, bureaucratic snafu
perhaps, someone had forgotten to
“serve” the Broadcast Bureau with a
copy of the December 7th document
for “advance review”. The Broadcast
Bureau, on their own and with no
prodding, primarily to exercise their
muscle and show everyone they had
power internally within the Commis-
sion got the matter postponed one
week. They apparently had no real
problems with the ruling; they just
wanted to be served and recognized.

Steve’s return from Oregon signaled
our trotting out the big guns. Steve
went right to Don Buscher of ITT Space

Communications, Inc. and Don fired
up his computer. Within minutes Steve
was armed with every possible com-
puter derived argument why 14 dB
carrier to noise and 52 dB signal to
noise did not translate to 4.5 meter
dishes. It took Steve a couple of days
of additional leg and mouthwork to
convince everyoné he had the real
facts, but again Effros came through.
When he got done and ITT’s computer
cooled down, the standards “that only
a six meter antenna manufacturer
could love” were gone.

And that’s how it happened. 7-zip.
Nobody opposed small terminals. And
those were the people involved, give or
take a few dozen other important
people, some of who helped and some
who got in the way, either accidentially
or on purpose. And give or take a few
thousand man hours of devotion by
what was through it all a small cadre of
people, some of whom never met or
talked with one another through it all.

So when you get your first pictures
spilling out of your own small
terminal, you might pause a moment
and gaze skywards towards the twink-
ling bird and say a few silent prayers
for Jerry Pell and his beer stained
blueprints, or Howard Hubbard and his
persistence, or Steve Effros and his
quad stereo system. And if you have a
few seconds left over before the Mayor
throws the switch activating your
satellite delivered channel, you might
say a few kind words for me also. As
you are doing this with your new small
terminal, | will probably be up to my
elbows in ripped and bent metal as |
continue working on re-surfacing a war
surplus 15 foot dish | salvaged from
some Ham friends this fall. One of
these days the CATJ Lab WILL have its
own operating TVRO small terminal. |
won’t be satisified until we do.

FOR SALE

21 Commander I's
1 Versa lift mounted
on '70 3/4 ton Cheverolet

CALL
(817)865-7520

or Write
P.O.Box757
Gatesville, Tx. 76528
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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.

Andrew Corp., 10500 W. 153rd St., Orland Park, IL. 60462 (M2, M3, M9 Satellite Terminals) 312—349-3300
Anixter-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (D1) 206—624-0505

Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8) 408—249-0700

Belden Corp., Electronic Division, Box 1327, Richmond, IN. 47374 (M3) 317—966-6661

BLONDER-TONGUE LABORATORIES, One Jake Brown Rd., Old Bridge, N.J. 08857 (M1, M2, M4, M5, M6, M7) 201—679-4000
BROADBAND ENGINEERING, INC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement parts) 305—844-2458
CALIFORNIA MICROWAVE, INC., 455 West Maude Ave., Sunnyvale, CA. 94086 (M9 Satellite Terminals) 408—732-4000
CATEL, 1400-D Stierlin Road, Mt. View, CA. 94043 (M4, M9) 415—965-9003

CCS HATFIELD/CATV DIV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201—272-3850

C-COR ELECTRONICS, Inc., 60 Decibel Rd., State College, PA. 16801 (M1, M4, M5, S1, S2, S8) 814—238-2461
COMMUNICATION EQUITY ASSOCIATES, 8200 Normandale Blvd., Suite 323, Bloomington, MN. 55435 (S3) 612—831-4522
COMM/SCOPE COMPANY, P.0. Box 2406, Hickory, N.C. 28601 (M3) 704—328-5271

ComSonics, Inc., P.0. Box 1106, Harrisonburg, VA. 22801 (M8, M9, S8, S9) 703—434-5965

DAVCO, INC., P.0. Box 861, Batesville, AR. 72501 (D1, S1, S2, $8) 501—793-3816

EAGLE COM-TRONICS, INC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TV Delivery systems & products) 315—682-2650
FARINON ELECTRIC, 1691 Bayport, San Carlos, CA. 94070 (M9, S$9) 415—592-4120

GILBERT ENGINEERING CO., P.0. Box 14149, Phoenix, AZ. 85063 (M7) 602—272-6871

HOME BOX OFFICE, INC., 7839 Churchill Way—Suite 133, Box 63, Dallas, TX 75251 (S4) 214—387-8557

ITT SPACE COMMUNICATIONS, INC., 69 Spring St., Ramsey, N.J. 07446 (M9) 201—825-1600

Jerry Conn & Associates, 550 Cleveland Ave., Chambersburg, PA. 17201 (D3, D5, D6, D7) 717—263-8258

JERROLD Electronics Corp., 200 Witner Road, Horsham, PA. 19044 (M1, M2, M4, M5, M6, M7, D3, D8, S1, S2, S3, S8) 215—674-4800
LARSON ELECTRONICS, 311 S. Locust St., Denton, TX. 76201 (M9 Standby Power) 817—387-0002

LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607—739-3844

Magnavox CATV Division, 133 West Seneca St., Manlius, N.Y. 13104 (M1) 315—682-9105

Microwave Filter Co., 6743 Kinne St., Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass filters) 315—437-4529

MID STATE Communications, Inc. P.0. Box 203, Beech Grove, IN. 46107 (M8) 317—786-9537

MSI TELEVISION, 4788 South State St., Salt Lake City, UT 84107 (M9 Digital Video Equip.) 801—262-8475

OAK INDUSTRIES INC./CATV DIV., Crystal Lake, IL. 60014 (M1, M9 Converters, $3) 815—459-5000

PRODELIN, INC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, M7, $2) 408—244-4720

Q-BIT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305—727-1838

RICHEY DEVELOPMENT CORP., 1436 S.W. 44th, Oklahoma City, OK. 73119 (M1, M4, M8, S8) 405—681-5343

RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212—892-1000

Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201—866-0912

Scientific Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (M1, M2, M4, M8, S1, S2, S3, S8) 404—449-2000

SITCO Antennas, P.0. Box 20456, Portland, OR. 97220 (D2, D3, D4, D5, D6, D7, D9, M2, M4, M5, M6, M9) 503—253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602—268-8744

TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, IN. 46219 (M8, bandpass filters) 317—357-8781

Theta-Com, P.0. Box 9728, Phoenix, AZ. 85068 (M1, M4, M5, M7, M8, S1, $2, S3, S8, AML MICROWAVE) 602—944-4411
TIMES WIRE & CABLE CO., 358 Hall Avenue, Wallingford, CT. 06492 (M3) 203—265-2361

Titsch Publishing, Inc., P.O. Box 4305, Denver, CO. 80204 (S6) 303—573-1433

Tocom, Inc., P.0. Box 47066, Dallas, TX. 75247 (M1, M4, M5, Converters) 214—438-7691

TOMCO COMMUNICATIONS, INC., 1132 Independence Ave., Mt. View, CA. 94043 (M4, M5, M9) 415—969-3042

Toner Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA. 19044 (D2, D3, D4, D5, D6, D7) 215—675-2053

Triple Crown Electronics, Inc., 42 Racine Rd., Rexdale, Ontario, Canada M9W 2Z3 (M4, M8) (461) 743-1481

Van Ladder, Inc., P.O. Box 709, Spencer, lowa 51301 (M9, automated ladder equipment) 712—262-5810

VITEK ELECTRONICS, INC., 200 Wood Ave., Middlesex, N.J. 201—469-9400

WAVETEK Indiana, 66 N. First Ave., Beech Grove, IN. 46107 (M8) 317—783-3221

WEATHERSCAN, Loop 132 - Throckmorton Hwy., Olney, TX. 76374 (D9, Sony Equip. Dist., M9 Weather Channel Displays) 817—564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915—655-6262/653-3363

NOTE: Associates listed in bold face are Charter Members

Distributors: Manufacturers: Service Firms:

D1—Full CATV equipment line M1=Full CATV equipment line S1—CATV contracting
D2—CATV antennas M2—CATV antennas S2—CATV construction
D3—CATV cable M3—CATV cable S3—CATV financing
D4—CATV amplifiers M4—CATV amplifiers S4—CATV software
D5—CATV passives M5—CATV passives S5—CATV billing services
D6—CATV hardware M6—CATV hardware S6—CATV publishing
D7—CATV connectors M7—CATV connectors S7—CATV drop installation
D8—CATV test equipment M8—CATV test equipment S8—CATV engineering




THE ESC - 311

e ELIMINATES FLAGGING
e STOPS COMPLAINTS
* OPERATES EASILY & EFFEC

THE PRACTICAL APPR

CORRECTING THE TIME BASE
YOUR VIEWERS SEE ON THEIR

MISI ooumsmesmer

TELEVISION  (801) 262-8475
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CORROSION RESISTANT

AND ONLY $7.25 (5.50")

No other tap provides this protection:
® Baked-on, Polyurethane Finish plus a Totally Water Sealed
Assembly ® Patented Non-Shearing Center Seizure Mechanism
® Eye-level Center Seizure Connections ® Modular ® 5-300 MHz
® *With a standard irridite finish

Immediate Delivery—Call 614/756-9222

ARVIN/CATV

ARVIN SYSTEMS, INC.
An Arvin industries Subsidiary
P.O. Box 200, Lancaster, Ohio 43130

McDONOUGH COMMUNICATIONS, INC. AD NO. 11-AC-930
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