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Our friends told us “Sure Vitek
makes the best traps. But even
you aren’t perfect.” So we listened.

And we built a better trap.

Introducing Thermalok?

Thermalok is the new Vitek Trap
that incorporates the most ad-

vanced technology in the world. It
addresses the two major concerns
of our customers... frequency
drift and weathering.

We soived the first concern...
frequency drift with temperature
variation .. .by introducing
Thermalok] with its unique
dielectric assuring that the signal
remains trapped regardless of

temperature extremes (from 0°F
to 100°F).

We solved the second concern
...deterioration by weathering
...with our truly revolutionary
“Molded Strain Relief Connector.”
The weakest link in the installa-
tion “chain” was the juncture of
trap and strand. From its first day
aloft, this joint began to deterio-
rate from the inevitable motion of
the winds.

[ VITEK

Quality and Innovation

Mr. customer
we hear you.

The “Molded Strain Relief”
Device, applied over the back end
of the Connector, now adds suffi-
cient mechanical strength to
greatly lengthen the effective life
of the trap. It also provides a
highly improved seal against in-
gress by water, humidity or salt
spray.

Incidentally, the Molded Strain
Relief comes in a variety of highly
visible colors, so it provides added
service as a color indentification
tool in auditing.

Find out why it pays to add
some life to your security system.
Get more information on
Thermalok® Write or Call Augat/
Vitek Inc., 901 South Ave.. P.O.
Box 111, Horseheads, N.Y. 14845,
(607) 796-2611/2.
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Wecan't

promise you'll
rule the world

but you can

control your

system.

—mm

The AuTap
Off-Premise
Addressable Tap

is a powertul, and “intelligent”
computerized system that gives you

total control over security. Yes, total

control . . . for the first time.

And it goes far beyond. AuTap cuts
costs significantly and opens up the
dynamic revenue sources of the
future . . . right now.

“Pay Per View" Today
AuTap lets you cash in on “PPV’,

the revenue generator of “tomorrow’,

3

immediately. It passes stereo without
interference, is upgradeable to two-
way communications and works with
digitalized TV.

In simple terms, Aulap consists

of a “Smart Controller” remotely
communicating via your cable with
the Taps. Each Tap serves up to

4 drops from the strand.

Other Unique Advantages
®» Instructions to Tap are initiated
by an operator and/or computerized
billing system.
a Control factor is moved from
house to the strand for maximum
security. The effects of “Churn”

sBROADBAND

I"“

are substantially reduced

= No converter necessary with new
“cable ready” sets

® Passes any type signal . . . scrambled
or normal

= Broadband Technology passes entire
signal spectrum in any combination

Get your hands on a new kind of
power over your System for a new
lease on profits. Send for more
information and, if you'd like, a
demonstration of this truly remark-
able engineering achievement. Write
Augat Broadband Communications
Group, 710 Narragansett Park Drive,
Pawtucket, RI 02861, (401) 724-4400.

COMMUNICATIONS GROUP

Quality and Innovation
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SPOTLIGHT 6
Alex Best

When the NCTA wanted some serious
questions answered about
multichannel sound, Scientific-Atlanta’s
Alex Best got the call. It wasn’t the first
time Best’s counsel has been sought,
and won't be the last.

FEATURE 14
Calculating system C/N

1t's one thing to figure out component
C/N; it's quite another to know how
total system C/N will add up. Scientific-
Atlanta’s Bob Mauney shows how.

SPECIAL MTS SECTION
SCTE seminar notes 24

In the next few issues, CED will be
running the full text of technical papers
presented at the SCTE's recent seminar
on multichannel sound. A better picture
of what we do—and don’t—know
should emerge.

Baseband converters
and BTSC 26

BTSC-format stereo signals will cause
problems for baseband converters.
Michael Long of Zenith takes a look at
some of the problems and solutions.

Testing cable audio 34

To date, the cable industry has had little
actual experience with stereo sound.
Tom Matty of W & S Systems reports on
the company’s recent tests.

Analog stereo systems 40

Both digital and analog transmission
systems can be used to transport cable
stereo signals. Frank McClatchie of
Leaming Industries makes the case for
analog format.

FEATURE 52
Cable isolation

Grounding is one of those perennial
problems the industry has to grapple

with. Here, Ray Capek of Zenith
describes some recent work in the area.

TECHI 60
Broadband basics

Edward Cooper of Sytek continues his
series on the fundamentals of
broadband LAN design.

PRODUCT PROFILES
Boring equipment 76
Trenchers 78
Plows 79
Converter repair 86, 88
DEPARTMENTS

My Turn 8
Return Path 11
In Perspective 13
Classifieds 80
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F EEDFORWARD A MPS By Sc

ON-LINE S

FEEDFORWARD GAIN
BLOCKS MAKE
BACK-TO-THE-FACTORY
SERVICE OBSOLETE.

Which feedforward amplifier is
easier to service-the one that must
be removed from the line. brought
back to the bench, tested. and prob-
ably sent back to the factory? Or the
amplifier that can be tested on-line.
and, if necessary, simply opened,
serviced with a snap-in replacement
module and closed.

More importantly, which feed-
forward amplifier will cost you less
to operate?

Scientific-Atlanta answers those
questions with a new line of trunk,
bridger, and line extender amplifiers
which combine feedforward perfor-
mance with push-pull simplicity.

SIMPLE IS BETTER...AND
LESS EXPENSIVE.
By using a single Feedforward Gain

)ERVICEABILITY,

Block instead of the collectionof
components currently used in feed-
forward amplifiers, Scientific-Atlanta
has taken a maijor step forward. All
discrete feedforward hybrids and cir-
cuitry have been removed from the
amplifier circuit board and enclosed
within a single, easily replaceable
gain block. Nothing to match, nothing
to align or misalign—just depend-
able feedforward performance.

The Scientific-Atlanta feedforward
test set verifies the on-line perfor-
mance of each Feedforward Gain
Block and can be effectively used
by even the novice technician-no
factory service personnel needed.

THERE'S MORE TO THE STORY.
Feedforward Gain Block isn’t the
whole story. either. Our feedforward
amps are more than just unmatched
modularity and serviceability. You'll
find superior heat dissipation and
resulting longer operating life,
plus highly effective lightning and

Scientific
Atlanta

-

TIFICATLANTA.
N A SNAP

surge protection, ultra-stable AGC
and dependable stepped pads and
equalizers.

With Scientific-Atlanta, you will
get the most out of your distribu-
tion electronics.

For more information about
Scientific-Atlanta’s feedforward dis-
tribution amplifiers. clip the coupon
or call Pat Miller at (404) 925-5462.

_______________ =
| Please send me more informatian on [
I Scientific-Atlanta’s new feedforward |
' amplifiers. CED3/85 |
: Name. :
| rite, |
| |
| Company. | '
: Address, I
: City. . State. I
| 2ip, Phane ( ) |
L8 B gt I8 S0 05 UL B BN _J

Mail to: Scientific-Atlanta. Dept. AR
3845 Pleasantdale Road, Atlanta. GA 30340.
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Alex Best

M ultichannel sound. Just the mention of
it can throw system owners and operators all
over the country into a panic. Heart rates go up,
brows begin to perspire, stomachs start to stew and
visions of red ink become the stuff that nightmares
are made of. Then along comes the calming, soft-
spoken Alex Best, manager of research and busi-
ness development at Scientific-Atlanta, speaking
out in his low-key, Southern way at an NCTA Engi-
neering Committee meeting about some of the ac-
tual problems that headends are likely to have with
stereo transmission.

Because of his steadying insight into such a vola-
tile issue, Best was asked to chair the NCTA Ad Hoc
Subcommittee on Multichannel Sound in August of
1982. He accepted the position, and the results of
his committee’s report undoubtedly influenced the FCC’s January decision not to force CATV systems
to carry multichannel sound at present.

"When all was said and done, the FCC could not ignore the fact that our data was solid, reliable, ac-
curate and presented in a professional way,”” stated Wendell Bailey, NCTA science and technology vice
president. “They just couldn’t find fault with our data—thanks to Alex’s management of the project and
his excellent understanding of the issues inherent to MTS.”

Best’s subcommittee documented, through extensive laboratory tests, the nature and extent of prob-
lems the industry would have in transmitting stereo sound over cable. Alex is one of the best people
we have ever attracted to the NCTA Engineering Committee,” Bailey added. He has an understanding
not only of the technologies, but also of the nuances of business decisions that surround them. He
really is a jewel and a terrific find.”’

Scientific-Atlanta seems to agree with Bailey’s assessment of Alex Best. He was hired by the company
in 1966 as their first "cable-only”” design engineer. Since that time, Best has worked extensively on the
development and design of headend equipment for cable systems. His efforts earned him the NCTA’s
Outstanding Engineering Achievement Award for Development in the Cable Industry in 1977. After
completing Harvard University’s Program for Management Development in 1980, Best assumed the
role of manager of research and new business development for the Communications Products Group
at S-A.

What about the future of cable? I have never seen the industry faced with as challenging a task as
we now have in front of us—to continue to coexist from a regulatory standpoint and also in terms of the
peripheral consumer devices that are coming into being. The original goal of cable TV was simply to be
an entertainment pipeline to the consumer. But as the interface devices change and the regulatory and
technical issues on the input end change, it is becoming tougher and tougher to remain just a win-
dow,” Best declared. "’Staying on top o. all the new technologies, while trying to remain compatible
with the available consumer devices, and keeping an eye on the new regulatory processes, yet still serv-
ing as just a pipeline for entertainment is incredibly difficult.”

No one can question that cable engineers have some long nights ahead of them. The past year has
brought a myriad of complex and serious issues to the forefront of the cable industry. Can cable handle
the pace? "Naturally, | believe we can and must,” Best asserted, ’But it is going to be very interesting
and exciting to see exactly what happens. Only one thing is for certain—there has never been a more
exciting time to be involved with cable television.”

Amidst the confusion, one other fact also becomes clear—never before has cable so desperately
needed engineers with the acumen and determination of Alex Best.

—Lesley Dyson Camino

6/March 1985 : Communications Engineering & Design



HOWTO

TAKE THE

RECALL OUT

Belden’s drop cable with DUOBOND PLUS™ shield helps you

prevent costly call-backs. It's also the most shield-effective drop
cable inthe CATV industry.

The DUOBOND PLUS shield
features a foil/braid/foil con-
struction with a shorting fold in
the outermost foil which pro-
vides superior shielding effec-

constructions. The transfer im-
pedance graph demonstrates
this effectiveness.

The added benefit is easier ter-
mination. This means less
chance for error, resulting in
greater shielding integrity and
reliability. It also means fewer

tiveness to typical 4-layer shield

Easier termination for maximum shielding integrity.

call-backs, lower operating
expenses and more satisfied
subscribers.

Cables with the DUOBOND
PLUS shield require only half
the steps for termination than
4-shield cables. Becauseit's
less bulky, more flexible and its
outer foil is bonded to the jacket,
stripping and connectorizing are
much simpler tasks. You can
minimize your connector inven-
tory to one size connector and
one crimp tool.

| DuOBOND Pt.us/,

Foll/Brald/Foll/Bral
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Belden’s unique shield protection.

Duobond Plus’shield
with shorting fold

The inner foil of the DUOBOND
PLUS shield is bonded directly
to the core. Foil pushback and
signal leakage problems are
eliminated. Protection from
shielding degradation is elimi-
nated during installation—-where
most shielding problems occur.

The unique
shorting fold
in the outer
foil of the
DUOBOND
PLUS shield
provides
metal-to-
metal contact
for improved isolation. Tradi-
tional overlapping foils fail to
reduce slot radiation as
effectively.

Belden’s exclusive
shorting fold

Solid copper covered
steel conductor

Cellular
polyethylene core

Drop cables with the DUO-
BOND PLUS shield are avail-
ablein RG59, RG6 and RG11
constructions—messengered,
non-messengered, dual and
flooded versions. All cables are
100% sweep tested from 5to
450 MHz with a minimum return
loss of 23db for RG59 and 26db
for RG6.

When it comes to shielding
effectiveness and ease of ter-
mination, there is no equal to
Beldenin the CATV industry.
Take the recall out of your
install. Call Belden today for
more information and a free
CATV catalog. Belden Elec-
tronic Wire and Cable, P.O. Box
1980, Richmond, IN 47375.
Phone: 317-983-5200.

Thereis no equal.

€ 1984 Belden

Reader Service Number 4
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=My Turn

Thoughts on 21006

By Archer S. Taylor,
Malarkey-Taylor Associates

My first thought on reading the
FCC Second Report and Order in
Docket 21006 was to yearn for the days
when the FCC could boast of such
outstanding engineers as Ken Norton,
Harry Fine, and Wally Johnson and
technical staff who understood cable
TV as well as Cliff Paul and Sid Lines.

My second thought was to remember
that Dr. Robert Powers is now the Chief
Scientist at FCC. Some of you may
recall that about 1970, as chairman of
the IEEE Coordination Committee on
Cable Communications Systems, |
appointed Bob Powers chairman of a
subcommittee to investigate the matter
of aeronautical interference from cable
TV systems. Sid Lines, staff engineer in
the FCC Office of Chief Engineer and a
member of the subcommittee, reported
that FAA had requested that FCC
prohibit the use on cable TV systems of
any carrier frequencies in the bands
108-136 MHz and 225-400 MHz. FCC
staff did not agree, and the FCC Cable
Television Report and Order of
February 1972 did not place any
restrictions on the use of the aviation
service frequencies.

The objective of the IEEE
subcommittee, headed by Dr. Powers,
was to ascertain under what conditions,
if any, it would be possible to assure,
with reasonable certainty, that harmful
interference to aviation radio would not
occur. This was an issue shrouded in
sensitive emotions that tended to
obscure reason. Garth Kanan, FAA, told
the committee that he had ‘’seen’ our
advertisements claiming as much as 250
watts (103 dBmV!). In one of the later
sessions, in the White House Office of
Telecommunication Policy (OTP),
representatives of one of the pilot
groups insisted that they wanted

8/March 1985

nothing less than ““zero probability” of
interference. Not only does “zero
probability’’ not exist in mathematics,
but pilots have not been nearly so
concerned about interference from a
great many other sources.

By this time, Bob Powers had moved
from the Department of Commerce
Office of Telecommunications (now
known as NTIA) to the FCC Cable
Bureau, and his authority in
negotiations therefore extended
beyond that of chairman of an IEEE
subcommittee.

Delmer C. Ports, NCTA Director of
Engineering, also was a member of the
IEEE Committee. Delmer’s efforts on
behalf of the industry were so
demanding and his involvement so
intensive, that shortly after the
convention at Anaheim in 1976 he
suffered a near-fatal heart attack. Two
years later, we lost him.

The FCC rules originally codified in
Section 76.610 in 1977 were the result of
almost continuous negotiation on
behalf of the cable TV industry by Bob
Powers, Delmer Ports and others. I[f the
60 nautical mile protected radius, 103
watts power limit, and 100 + T kHz
offsets seem excessive, you only have
to compare them with the alternatives:
“’zero probability of interference,” and
absolute prohibition of the use on
cable of any carrier frequency in the
108-136 MHz and 225-400 MHz bands.

But Bob Powers did not stop here. He

had earlier arranged for the
Department of Commerce to have its
Boulder Laboratory investigate the
vulnerability of VOR and ILS systems to
the kind of interference that could be
caused by a defective cable system.
That work was done in 1973-1975, and
three interesting reports were released.
Then, in 1979 a special FCC Advisory
Committee was formed, with
participation by highly qualified
engineering personnel from FAA, FCC,
the Department of Commerce and the
cable industry. Bob Powers and Ralph
Haller, of the FCC Field Operations
Bureau, served as co-chairmen.

The Final Report of the Advisory
Committee, necessarily statistical in
nature, included several significant
findings and important
recommendations:

B The phenomenon of “phase
addition,’” as compared with power
addition, had been cited by some
aeronautical people as a potential
horrible. It was not observed by the
Advisory Committee, and the
possibility was discounted in its Report.

B Aural carriers on cable were
found to be unlikely sources of
interference.

B The leakage threshold should be
increased to 100 uv/m at 10 feet from
the present 20 uv/m.

B Power levels of 10 watts (39
dBmV) are at the limit of detectability in
the airspace.

As a matter of practice, not yet
codified in the Regulations, FAA has
been consenting to waivers based on
the limit service volume of some
aeronautical facilities as well as
frequency offsets much less than 100
kHz.

In 1981, through the good efforts of
Cliff Paul, FCC proposed to amend
Section 76.610 closely, but not quite,
following the recommendations of the
Advisory Committee. Triggered by a

Continued on page 22
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Tap trap

| would like to take this opportunity to
commend you on the fine job that you
and your staff have done in turning
CED around. Our faith in your publica-
tion is evidenced by our resumption of
advertising.

However, | must also address a prob-
lem with the Product Profile on Direc-
tional Taps in the January 1985 issue. In
reviewing the participants, | came
across a listing for Macom "Tru-Spec”’
Taps. The problem with this is that they
are 5-900 MHz and Non-Power Passing!
Therefore, they have no place in this
listing.

Lee Heller
Marketing Coordinator
RMS Electronics Inc.

Lee’s right. We goofed.

Counting kHz

Congratulations on your January 1985
CED. In that issue, the discussion on
multichannel sound is very informative.
The cable operators should include the
ability to offer such signals so that the
subscribers will not think of dropping
cable service for off-air signals. After all,
how else can they make use of the new
top-of-the-line television receiver they
just bought?

In Brian James’ article, he overstated
the aural carrier bandwidth slightly. Us-
ing Carson’s rule of twice the deviation
plus twice the highest modulation fre-
quency for 98% of the signal power is
true for wideband FM. The "profes-
sional channel” contributes only 3 kHz
deviation, while its subcarrier fre-
quency is centered at 102 kHz. There-
fore, the second sideband will be less
than 1% of the signal power.

The ”second audio channe!” whose
subcarrier frequency is centered at
78.75 kHz, with the highest frequency
component at 98.75 kHz, deviates the
main carrier by 15 kHz. Even the second
sideband of this FM audio program
channel is approximately 50 dB down
since its deviation ratio is only 0.15.

Counting all the signals in multichan-
nel sound, a better occupied band-
width figure is about 210 kHz, instead
of 386 kHz as stated by Brian James.

Joseph Garodnick, Ph.D.
Chief Scientist
Phasecom Corp.

Continued on page 90
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Now when you install CATV converters,
you caninstall Panasonic reliability.

When you install the new Panasonic
CATV converters for your cable
customers, they'll be getting far more
than'the reliability they've come to
expect from Panasonic.

Take our TZ-PC110 with full-function
infra-red remote control. It includes
subscriber-oriented features such as
15-channel memory to make tuning
easier, two-speed up/down scan
tuning for quick search and a built-in
holding bay for the remote when not

in use. Even an optional parental
guidance key so your customers can
control the channels children watch.

When remote control isn't yet a
customer priority, there's the “remote
ready” TZ-PC100. And it accepts our
optional remote control unit at any
time, since no field retrofit is needed.

So now there is no reason to give
your customers just any CATV con-
verter. Give them the performance
and reliability of Panasonic.

For more information, call Panasonic
at (201) 392-4109 or contact one of
these Panasonic CATV distributors.

Cable TV Supply Company
1-800-241-2332

S.A.L. Communications
1-800-645-9062

Panasonic
Industrial Company

Reader Service Number7
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Torpedoes?
What torpedoes?

Afine line separates reckless abandon from calculated gamble. The difference often
depends on whether or not the gamble pays off. In August 1864, David Glasgow
Farragut took the risk. At the battle of Mobile Bay, he ordered his sailors to press an
attack with the command: “Damn the torpedoes—full speed ahead!”

We at CED recently got a glimpse ol how Farragut’s sailors might have felt at
Mobile Bay. The occasion was our annual editorial board meeting. Aside from their
other deliberations, our consulting engineers raised an issue certain to give every
publisher and national sales manager in the industry pause.

The issue was advertising integrity and standards. The problem is accuracy. From
time to time, it seems, ads have run in the cable trades that are either false or
misleading. (This is where Sales Manager Cathy Wilson’s face begins to turn pink.)
Our engineers were uniformly opposed to the practice and vocal in their belief that
such ads have no place in CED. (Now Cathy’s ears are heating up and the color in
her cheeks is more akin to scarlet. She has visions of ads blowing away like
tumbleweeds. Meanwhile, the publisher begins to squirm. He has visions of red ink
dripping from his bottom line.)

Still, Wendel! and the others press on. Engineers aren’t stupid and, furthermore,
they talk to each other. Most embarrassed of all, it turns out, are engineers
associated with firms running such advertising. It's hard to face one’s colleagues
under such conditions.

The discussion continues. There has to be more advertising integrity in the
industry and somebody has to lead on this. We can hear the shots and see the
geysers splashing now. (Cathy's eyes are the size of silver dollars.)

It’s a matter of leadership and responsibility, the board says. It's something the
industry needs and will benefit from. Well, they’re right, of course. So we're going
to play sailor to our board’s Farragut.

We're going to ignore the torpedoces and press ahead with a new advertising
policy. It's simple. We won't run any messages that we know are misleading or false.
It doesn’t happen very often, fortunately, and we suspect the rare problems will be
easy to rectify. We hope so, and so does our board.

But enough of potential torpedoes. We think you'll agree with us that this is the
best, in fact, the only policy worth putting our names to.

And on the subject of names, we are proud to add a few here at CED. You'll
recognize them.

Joining our board of consulting engineers is Bob Luff, senior vice president ol
engineering at United Artists Cablesystems. Among his long list of
accomplishments and honors is chairmanship of the NCTA Engineering Committee.
We're pleased to have the benefit of his insight and counsel. I'm particularly happy
because Bob has provided me with critical intellectual sparks before—and sparks
can start prairie fires.

Also joining us is another well-respected engineering talent whose thoughts and
opinions have heavily influenced the way our industry goes about its work.
Beginning with this issue, Archer Tavior will be speaking his mind monthly in a new
column called "My Turn.” That it is, and we hope vou’ll be looking forward to his

commentaries as much as we are.

March 1985/13



FEATURE

CATY system C/N analysis

By Bob Mauney,

Application Engineering Manager,
Video Communications Division,
Scientific-Atlanta

In a cable television system, the two most predominant fac-
tors affecting overall end-of-line picture quality are noise and
third order distortion (composite triple beat noise or cross
modulation). ' Third order distortion is generated primarily in
the distribution system, while noise is a factor of every com-
ponent in the entire system. Although both noise and third
order distortion are equally important, the following discus-
sion focuses on noise, particularly the method of calculating
system C/N performance.

A cable television system generally consists of the system
components shown in Figure 1. Methods for carrier-to-noise
performance calculations for the earth station system through
the satellite receiver and the distribution system are well doc-
umented, with computer program C/N analysis generally
available from many equipment manufacturers. The problem
most often encountered by the system operator is how to
combine these C/N ratios to determine overall system C/N
performance. The first step in this process requires that all
CIN ratios be expressed as numerical rather than dB values.
The second step requires that the numerical power ratios be
added, and the final step involves conversion back to a C/N
dB ratio. An example of this process is shown betow:

Assume: C/N Headend System = 52 dB
C/N Distribution System = 48 dB

Step 1. Convert to numerical power ratio:

-52
C/N Headend System = 10 10

-48
C/N Distribution System = 10

Step 2. Add numerical power ratios:
—52 —48

C/Ny=(1010 +10 1 )
Step 3. Convert to C/N dB:
C/INdB = —10 LOG (C/Ny)

Combining all three steps:
—52 —48

C/N Total System (dB) = —10 LOG (10 0 + 10 10 )

=46.5dB

Note that in the above example the resultant C/N ratio is
less than the smaller of the two combined C/N ratios. Since
this always holds true, a comparison of the resultant to the
original numbers can add a degree of confidence that the re-
sult is valid. Moreover, the content of the above three steps
can be expanded to include as many individual C/N ratios as
required.

The above procedure seems simple enough and, indeed, it
is if all noise performance numbers are given as equivalent
NCTA carrier-to-noise ratios. This is not always the case but

poses no significant problem if the numbers given are de-
fined and, where necessary, referenced to a known standard.
An example of this situation is the typical performance analy-
sis data supplied by many of the earth station equipment sup-
pliers. Figure 2 shows an IF C/N, a Video S/N and a VHF C/N.
The problem many system operators encounter when given
this data is knowing which number to use to determine over-
all system C/N. To remedy this, a brief explanation of each of
these factors is in order.

The IF C/N is given so system noise margins above receiver
threshold can be determined. As such, the {F C/N is not di-
rectly the number to be used in the overall CATV system C/N
calculation. IF C/N, Video S/N, and VHF C/N are, however, all
related. So selection of a specific IF C/N to establish threshold
margin without analyzing its impact on Video S/N and VHF
C/N can lead to overall system C/N deficiencies. This is espe-
cially true today where many system operators are using small
diameter antennas to add satellite channels to the system.
These small diameter antennas may provide adequate thresh-
old margin but not provide a high enough Video S/NJVHF C/N
to meet overall system C/N requirements.

The Video S/N is a baseband video pertormance parameter
measured at the earth station receiver output. As with IF C/N,
Video S/N is not directly the number to be used in the overall
system C/N calculation. Because of the etfects of noise on dii-
ferent picture elements of the baseband video signal, a Video
S/N weighting standard typically is recommended. Presently,
there are several weighting standards used in the satellite in-
dustry, but the one recommended for CATV use is CCIR Rec.
421-3. When Video S/N is stated, it should be stipulated
whether it is weighted or unweighted; and if weighted, the
weighting standard used should be specified.

VHF C/N is the earth station C/N number to be used in the
overall CATV C/N calculation. The VHF C/N is derived directly
from Video S/N and depends on whether the Video S/N num-
ber is weighted or unweighted and, if weighted, the standard
used. If the Video S/N number is weighted using CCIR Rec.
421-3, the equivalent NCTA VHF C/N number will be 0.2 dB

Figure 1
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= you won't have to.

LRC Electromcs mtroduces the DUAL SEAL ’
“F’* CONNECTOR, a premium style “F™ ﬁt{mg; ‘
These connectors seal to both the female | post by
tightening, and to the cable ]acket by crimping:: n
ﬁ With the use of both rubber and silicone seals. at. !-""” :
the front and back of the connector, moigture is* .~
prevented from migrating down the brai@of the, .
cable. Keeping moisture out msures 1013&er lifsto
subscriber drops. g X . §7 !

Silicone seal to
‘cable jacket

Iridescent Chromate

These connectors require standard cable preparatipti e ]

q . ‘ 4 Jonversion Coatiag for
i and are available in all RG59U and RG6U:cable - added corrosion nesistance
: sizes. Consult LRC for specific recommendations.  *
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better. Variations for unweighted numbers and other stan-
dards can be as much as 6 dB.

Once proper C/N data for the earth station and the distribu-
tion system are acquired, the last requirement is C/N data for
the headend modulator and combining network. Generally,
modulator manufacturers’ data sheets indicate that weighted
CCIR Rec. 421-3 Video S/N is typically 60 dB. Translating this to
the equivatent NCTA VHF C/N would yield an effective C/N
number of 60.2 dB as indicated above.

Moreover, as long as the modulator output level is +55
dBmV or greater, the combining loss will have negligible af-
fect on the modulator C/N. Therefore, the C/N number for the
modulator channel at the output of the combiner is 60.2 dB,
given that the modulator output is set for +55 dBmV or
greater.

Finally, collecting and combining all the individual NCTA
equivalent C/N numbers (per steps 1, 2 and 3) will yield the
overall system C/N ratio as illustrated below:

Earth Station Channel’s C/N = 46.6 dB
Modulator’s C/N = 60.2 dB

Distribution System’s C/N = 47.4dB
=400 = =t

CIN for the Total system = —10Log (10 + 10" + 10" )

=439dB

The above total system C/N number would be the expected
CIN on this particular channel at a location in the system that
is 20 trunks, 1 bridger and 2 line extenders deep. Moreover,
note that the total system C/N number is smaller than any one
of the three individual C/N numbers. Therefore, the result is
reasonable.

Also, the smallest individual C/N number is that of the earth
station system, so the most dramatic improvement in the
overall system C/N would be obtained by increasing the earth
station C/N number to at least that of the distribution system.
After reaching equal numbers for earth station and distribu-
tion, further improvement in either or both numbers would
have the same magnitude effect. The existing earth station
VHF C/N number could be increased by either using a lower
noise temperature (LNC) or by using a larger antenna, as seen
in the earth station performance report of Figure 2.

Figure 2

EARTH-STATION SITE: ATLANTA: GEORGI SATELLITE: SATCON 3k
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Looking for a custom-made line extender
at an off-the-shelf price?

Broadband’s new BLX Series line
extenders come with so many options,
you can end up with a unit that’s vir-
tually customized to your specs.

The BLX units use standard hybrids
and are available in 330 and 450 MHz

bandwidths, with gains ranging from
26 to 50 dB.

The BLX-PLUS models are e-
quipped with Amperex power-doubler
hybrids for lower distortion specs and
increased output capability. They also
are available in 330 and 450 MHz
bandwidths, with gains of 30 & 35 dB
(330 MHz version) and 28 & 33 dB
(450 MHz version).

Both versions are available with
one- or two-way transmission and with
aerial or pedestal mounts. Cable pow-
ering is available for 30 or 60 volt

systems.

For ease in installation and main-
tenance the amplifier module may be
installed with the input on either the
right or left of the housing. And the
connector chasis may be replaced
without removing the coaxial cable
connectors in the housing,

Clean design, quality components
and thorough testing combine to deliv-
er solid, trouble-free operation for the
long haul. High performance, flexibility
and reliability — all Broadband hall-
marks — are built into every unit.

For additional information on speci-
fications or pricing, call us toll-free at
800-327-6690, or write Broadband
Engineering, 1311 Commerce Lane,
Jupiter, Florida 33458-5636.

[X71] BROADBAND

Quality and Innovation

Features:

330 & 450 MHz bandwidths

26-50 dB gains — you specify. (28 to 35 dB
gains for BLX-PLUS.)

One- or two-way transmission.

Standard hybrid circuitry (BLX) or Amperex
power-cdoubler hybrids (BLX-PLUS).
Convertible 30/60 volt cable powering.
Aerial or pedestal mounting.

Amp module can be installed with input on
right or left of housing

System upgradable for different gains.
Plug-in hybrids for ease of maintenance.
Plug-in equalizers.

Plug-in thermal network for temperature
compensation.

Optional plug-in gas discharge tubes for
surge protection.

Connector chassis replaceable without
removing coaxial cable connectors in housing.
30 dB test points eliminate need for probes.
Compact, durable die-cast aluminum housing
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IDENTIFY

SUBSCRIBERS.

PROTECT
YOUR SYSTEM.

he 621

The 731

401 Digit Tag

402 Panel Tag

For over 15 years, cable operators
have relied on Budco’s full line of
identification, marking and security
seals to help protect their system’s
integrity.

In an effort to supply our customers with

a complete line of products for the
installation and maintenance of cable
television systems, Budco now stocks

quality Lemco installation tools. The full

tine of Lemco construction tools are
also available through Budco.

Budco continues to offer a wide variety
of time-saving, easy-to-use taplocks,
tags, labels, and markers. Call or write
today for our complete catalog.

Budco

4910 E ADMIRAL PLACE / TULSA, OK 74115

1-800-331-2246 (8 A.M. to 5 P.M. CST)

(In Oklahoma, call COLLECT: 918-836-3111)
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System C/N: off-air channel

The method for calculating system C/N for the off-air chan-
nel of Figure 1 is essentially the same as that for the earth sta-
tion channel. However, because there typically is no com-
puter C/N data available for the off-air headend system, the
off-air C/N analysis through the signal processor requires
more manual number manipulation by the system operator.
This process is either a two- (no pre-amp required) or three-
(pre-amp required) step process, but in either case begins by
determining the C/N at the output of the off-air antenna.

When the off-air antenna output signal level and C/N are
determined, a decision about pre-amp requirements can be
made, after which the noise figure of the system through the
signal processor can be calculated. This number then is com-
bined with the off-air antenna C/N to provide the C/N of the

Figure 3
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Figure 4
Signal summary
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RECEIVE ANTENNA AT 200 FEET
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28 WJSF COLUMEBUS GA ETV 197 64.7 7.5 Uca-8
30 WFEA ATLANTA GA ETV 32 4.7 S8.8 QCAUHF
36 WATL ATLANTA Ga IND 32 4.7 62.4 QCAUHF
46 WGNX ATLANTA GA IND 32 4.7 99.9 QCAUHY
69 WVEY ATLANTA GA IND 339 0.7 78.6 QCAUH
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PLEASE NOTE: These median signal strengths are based upon FCC data. Signals of
this level or stronger can be expected 50% of the time at 50% of locations with “av-
erage” terrain. Signals at your location may vary unpredictably due to atmospheric
conditions, terrain and obstructions.
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off-air headend system through the signal processor. The
combining network following the processor has a negligible
effect on the processor C/N number as long as the processor
outputis run at +55 dBmV or greater. Consequently, the C/N
at the output of the signal processor is effectively the C/N of
the off-air headend channel through the combining network
and is, therefore, the C/N to be used in the overall system C/N
calculation.

For initial C/N analysis, the off-air antenna noise level is
considered to be the minimum noise level in a 75-0ohm system
at 68° over a 4 MHz bandwidth. Under these conditions, the
minimum noise floor is —59 dBmV.2 If an off-air computer
analysis (Figure 4) is performed for the receive site, a theoreti-
cal receive signal level can be found.3 The difference between
the —59 dBmV noise floor and the computer predicted signal
level results is the C/N at the antenna output. For example,
from Figure 4 the received signal level from CH 28, W|SP, off a
UCA-8 antenna is +7.5 dBmV. Therefore, the theoretical C/N
at the output of the UCA-8 antenna is [+7.5 dBmV —(-59
dBmV)] or 66.5 dB.

To achieve maximum noise and AGC performance, most
signal processor manufacturers recommend an ideal signal
processor input level between 0 and + 10 dBmV. If the total
loss from the antenna output to the processor input is such
that the processor input is not within this range, a pre-amp
should be considered. Also, if the analysis shows the channel
C/N to be low, a pre-amp can be used to increase the C/N per-
formance.

The pre-amp can be mounted at the headend in front of the
signal processor or on the tower at the antenna output. If a
boost in signal level and a small improvement in C/N are re-
quired, the headend-mounted pre-amp probably is the best
from a maintenance and signal leve! handling standpoint. If
maximum improvement in C/N is required, the pre-amp
should be mounted on the tower at the antenna output. A
C/N analysis of each configuration is given below.

Each of the following three examples involves the same ba-
sic three-step procedure. The first step is to calculate the
noise figure for the headend channel being analyzed. Second,
combine the off-air antenna C/N (CH 28 example above) with
the headend chanel noise figure. The third step is to combine
this resultant headend channel C/N with the distribution sys-
tem C/N to find overall system C/N for that off-air channel.
Each example begins with the 66.5 dB antenna C/N of the CH
28 example above.

The system shown in Figure 5 is a basic off-air headend sys-
tem consisting of an antenna, a down lead and its associated
loss, which also includes any losses due to splitters or cou-
plers, and a signal processor. Since there are no active devices
before the processor, the system noise figure looking into the
input of the downlead through the processor is the sum of all
losses in front of the processor plus the processor noise fig-
ure. The off-air headend system C/N for Figure 5 is deter-
mined by subtracting the system noise figure from the an-
tenna C/N. Finally, the headend system C/N is combined with
the distribution system C/N (per steps 1, 2 and 3) to find the
total system C/N.

—48 -46.5

C/N Total System = —10Log (10™ + 107 )

= 44.2dB

The system shown in Figure 6 is the same as Figure 5 except
that a pre-amp has been added at the processor input to raise
the signal level. The basic procedure to calculate system C/N
is the same as above, but the method of calculating noise fig-
ure is slightly more complicated because of the addition of
the pre-amp.

Figure 5
Antenna Downlead Signal Processor
f—H—‘—@ Loss = 10dB NFp = 10dB [——

=10dB + 10dB
=20d8

> NOISE FIGURE (NFq) = DOWNLEAD LOSS + NFp

OFF-AIR CHANNEL C/IN =
ANTENNA C/N —NFHS =

66.5dB — 20dB =
46.5dB =

ANTENNA C/N = 66.5dB

In general, the noise figure of a system or device with sev-
eral stages of amplification is determined by applying the fol-
lowing expression:

I _
NF(dB)=1OLog(f,+ Sl S el B el )
g1 8182 81828x

This relationship states that the overall noise figure of a de-
vice or system is directly equal to the noise factor of the first
stage plus the noise factor of the second stage divided by the
numerical power gain of the first stage, plus the noise factor
of the third stage divided by the product of the numerical
power gains of the first two stages, plus the noise factor of the
xth stage divided by the product of the numerical power gains
of the x stages, etc.

From this expression, it is important to note that the first
stage has the greatest impact on the overall system noise fig-
ure, since it is a direct magnitude addition while the noise fac-
tor contribution of each succeeding stage is decreased by the
amount of gain preceding that stage. In effect, this means that
the noise figure of a system always can be improved if a de-
vice having a lower noise figure and a reasonable amount of
gain is added to the system up front.

Since this is what was done in Figure 6, the result should be
an improvement in overall system C/N ratio. By comparing
the noise figure of Figure 6 (14.9 dB) to that of Figure 5 (20 dB),
the improvement is obvious. Moreover, in addition to improv-
ing system C/N, the signal level at the processor input has
been increased. Both of these benefits were obtained by add-
ing the pre-amp in front of the processor in the headend
where active device maintenance is much easier. Finally, the
CIN from the headend system of Figure 6 is combined with
the distribution system C/N (per steps 1, 2 and 3) to find the
final system C/N.

C/N Total System
-—48 —51.6

= —10Log (10 1 4+ 10 10 )

= 46.4dB

The last example (Figure 7) is again the basic system of Figure
5, except the pre-amp is placed on the tower at the antenna out-
put to achieve maximum C/N improvement. Applying the same
analysis as detailed above, the new noise figure becomes 10 dB
and the resulting headend system C/N is 56.5 dB. Combining
the headend system C/N with that of the distribution (per steps
1, 2and 3) results in the total system C/N.

C/N Total System

48 —56.5

= —10Log (10 w + 10 0 )

= 47.4dB
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Figure 6
Signal
Antenna Downlead Pre-amp processor
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Figure 7

Antenna Pre-amp Downlead
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Below is a summary of the calculated C/N performance  C/N Earth station headend channel = 46.4dB

from all the previous examples. Generally, for CATV system C/N Off-air headend channel

operation, headend C/N numbers greater than 50 dB are de- No pre-amp = 46.5dB

sired. From the C/N summary, it can be seen that the earth Pre-amp in headend = 51.6dB

station headend channel C/N and the off-air headend channel! Pre-amp on tower = 56.5dB

C/N performance fall below this rule-of-thumb number and, C/N Distribution system = 47.4dB

ideally, should be improved. Moreover, it is desired to have

less than 3 dB C/N difference between individual headend C/N Total system (earth station channel) = 43.9dB

channels so that no discernable C/N picture quality differ- C/N Total system (off-air channel)

ences can be seen at the subscriber’s location in the system. No pre-amp = 44.2dB

In addition, the total system C/N for a CATV system typically Pre-amp in headend = 46.4dB

should be greater than 44 dB. Pre-amp on tower = 47.4dB

Does Your Cable System Have A Filtering Problem?

Need Help Today?

Call our Applications Engineers Now!

They can help you choose from over 800 CATV
filters, or they can quote you a special before you
hang up. How long will you have to wait? Delivery
is usually /ess than 10 days.

e Bandpass Filters

e Pay TV Traps and Tiering Filters

o Filter Networks for Multisubscriber Hookups
e Co-Channel Eliminators

e TVRO Interference Suppression Filters

e CARS Band Filters & Traps

You don’t have catalog C/84? This complete
product guide features over 800 filters and traps
for CATV/MATV/SMATV/TVRO. Call us for your
free copy today— and have it on hand when pro-
blems crop up. It's FREE!
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MICROWAVE FILTER COMPANY, INC.

Jean Dickinson will help you
select a standard filter—or
design a special for you.

Toll Free: 1-800-448-1666
Collect (NY/HI/AK/Canada): 315-437-3953

Free catalog C/84

E. Syracuse, N.Y. 13057

6743 Kinne St.
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- Westinghouse and Sanyo
~ lounchinganewconcept
in cable equipmenttechnology:

. You'll never think about your cable system the same way again. On March 4-5 at the SCTE
Cable-Tech Expo, we, Westinghouse and Sanyo, will present our exciting new concept.

Our unique combination of experience enables us to provide:
® Commitment to service unparalleled in the industry @ Revenue effectiveness

® Unmatched quality from design to service ® Modular components
® Compaitibility with other leading equipment ® Advanced design flexibility
... Starting with STEREO SOUND

But don't take our word for it. Visit our Booth at the Cable-Tech Expo and see for yourself. If
you can't attend the show, write W&S Systems, Westinghouse Building, 11 Stanwix Street,
Pittsburgh, PA 15222. Or phone (412) 642-3494. We're ready to answer your questions.
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Notes

'In general, CTB is the third order limiting factor for systems
carrying more than 12 channels, and cross modulation, the
third order limiting factor for systems carrying 12 or fewer
channels.

The noise level at the output of the antenna also is affected

by manmade and galactic noise sources. The additional noise
from these sources is frequency-dependent and can increase
the —59 dBmV noise floor considerably. Since no rule-oi-
thumb number typically is recommended, an on-site noise
measurement should be conducted to obtain actual noise
level. Additional information about manmade and galactic
noise can be found in the /TT Reference Data for Radio Engi-
neers Handbook, published by the Howard W. Sams Co.

3Before a receive site is selected, it is essential that an actual
on-site signal survey be performed. The computer-generated

data of Figure 4 can aid in the survey but should not be relied
on for site selection without the on-site analysis. CED

Appendix:
NF = noise figure (dB) of pre-amp
NFp = noise figure (dB) of signal processor
Nfus noise figure {(dB) of off-air headend system
Ga= gain (dB) of pre-amp
ﬁ
f= noise factor = 10 1
Jc= noise factor of coaxial cable
Sa= noise factor of pre-amp
Jp= noise factor of signal processor

G

= power gain = 10
8c= power gain of coaxial cable
BA= power gain of pre-amp

Continued from page 8

suggestion from Sruki Switzer, a
compromise was accepted by FAA by
which HRC systems could offset their
reference oscillators by a precise 300
Hz, in order to provide acceptable
offsets throughout.

This proposal never really saw the
light of day, primarily because NCTA
insisted that if we offset from
aeronautical assignment, we should not
also be required to prove leakage
compliance. | do not agree. We have
been obliged, ever since the 1950s, to
comply with a leakage limitation on any
frequency, not just the aeronautical
frequencies. This obligation continues
to exist, regardless of otfsets.

Now, we have a Second Report and
Order, the intent of which is to

“The Second
Report and Order
(except what I
believe are
correctable
drafting errors) is a
carefully designed

solution to a highly emotional problem.
I, for one, feel rewarded by the
outcome of the IEEE subcommittee |
appointed 15 years ago.

The Second Report and Order, is not
achannelling plan. You can use 6 MHz,
8 MHz, 18 MHz, 30 MHz, or any width
TV or data channels you wish. You are
obliged only to choose carrier
frequencies (if operated at more than
107 watts) that are odd-numbered
integers of 12.5 kHz. While the freedom
to assign frequencies is not quite
unlimited, you still can choose among
40 acceptable frequencies in every MHz
of system bandwidth to which you can
assign carriers; 240 in each 6 MHz
channel.

As to land-mobile and amateurs, the
engineering situation is quite different.

interlace our frequency assignments engineerin Just as the Second Report and Order
ith t(?f }"l h 'dbh'pdk ill
t nd future aeronautica . . t take,

e e solution to a highly [l o et ™

coordination will no longer be needed, y amateur interference. | refuse to

and all channels, properly offset, can be emOtlona’l prOb lem' believe these matters do not have

used without prior approval.

There were some drafting goofs, or
perhaps oversights, that | hope and
believe will be corrected. For example,
the Report indicated that HRC and IRC
would be accommodated, but the
language of the rules does not say so.
Grandfathering is effectively provided,
but the notification rule seems to take it
away, at least for systems planning to
add frequencies not previously
approved.

I sense that NCTA is still reluctant.
This time, it seems worried that it we
accept offsets to solve the aeronautical
conflict, the land-mobile and amateurs
will be next. They seem concerned that
if we accept a channelling plan, we will
be locked in forever.

Again, | disagree. The Second Report
and Order (except for what | believe are
correctable drafting errors) is a
carefully designed engineering

IEEE

ago.”

I, for one, feel
rewarded by the
outcome of the

subcommittee I
appointed 15 years

sound engineering solutions, and | do
not accept the premise that the
principle features of the Second Report
and Order foreclose sound engineering
solutions to other problems.

Finally, some responsible cable
engineers have pointed to situations
that do not conform to the normal
pattern of use of TV channels. High-
level sweeps and FSK data
transmissions are cited as examples. It
may be that power averaging will be
found to be a sound engineering way of
dealing with this matter. If so, the rules
can be amended if necessary.

I will have more to say in another
essay about the Cumulative Leakage
Index (CLI) which seems to have
terrified some operators. Just
remember that Section 76.611 (a) (1)
requires only that you "demonstrate
compliance” with the CLI, not that you
determine its actual value. cED

Archer S. Taylor
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industry on its own pedestal

While others were adapting telephone
pedestals for cable television applications,
CWY was designing pedestals exclusively for

the cable industry...a
complete line of
pedestals built to

your specifications
...not someone else's.
For example,

CWY pedestals feature
16- and 18-gauge T2 alum-
inized steel construction,
which tests show outlasts
BAKED ENAMEL unpainted galvanized steel

ON ALUM. STEEL  o¢ Jegst five-to-one. Plus, the rec-
tangular design assures ease of instal-

lation and maximum use of interior space.
CWY pedestals are

easler to service, too; the positive, secure,
hingeless cover removal system allows the
front cover and top to lift off as one unit, giving
you full exposure of the pedestal interior.

HASP (I1GAD

And while other manufacturers bend out

a piece of steel and call it a hasp, CWY
pedestals feature tough, 11-gauge plated steel
hasps that are rugged and fully replaceable.

Multiple knockouts for ease and flexibility
in equipment mounting...interior lid guides for
extra security...an innovative stake lock that
keeps the pedestal right where you planted
it...and a whole lot more. All at prices you'll
find very competitive.

So why buy pedestals <@

made for someone
else? CWY designed
them just for you. For
more information about
CWY's complete line
of pedestals and other
cable TV solutions, call
or write today.

Standard sizes: 4"x5", §"x8",
7"x7", 6"x9", 10"x 14", Call with
specifications for custom sizes.

MULTIPLE
KNOCKOUTS

Not just supplies. Solutions.

CWY

P.O. Box 4519—Lafayette, IN 47903—Call Toll Free: 1-800-428-7896—Indiana: 1-800-382-7526
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MTS: No marching orders,

many options =

Walt Ciciora probably said it best. Speaking at the Society of
Cable Television Engineers’ jan. 22-23 seminar on multichan-
nel sound, the ATC R&D VP gave a “‘good news, bad news”
message: “You can all go back and tell your managements
that you fully grasp the problems posed by cable stereo. The
bad news is there may be no solutions.”

Having gotten a reprieve from the FCC on MTS must-carry,
the 120 technical managers immersed themselves in the op-
tions available: in-band/out-of-band, digital/analog or FM/
BTSC. Field reports and lab tests gave listeners a state-of-the-
art update on how MTS signals affect and are affected by
modulators, AML and FM CARS systems, RF and baseband
terminals.

The conclusion? “We still don’t have all the answers yet,”
said Scientific-Atlanta’s Alex Best.

But a surprise visit by NCTA Chairman Ed Allen left no
doubt that trends in consumer audio, rather than FCC regula-
tions, would drive the market for the time being. Although
the industry had been expecting a vote on must-carry MTS,
Allen brought good news: No votes are expected any time
soon. “You may proceed as if there will be no must-carry re-
quirement,” Allen told listeners.

The driving trends in consumer audio? Compact disc sound
quality of 90 dB and hi-fi VCR fidelity of 80 dB. “In the normal
listening environment, these will set the standards by which
your systems will be judged,” argued Gill Cable’s Dave Large.

The competition? Turntables delivering 70 dB S/N, off-air
FM city-grade signals at about 67 dB, audio cassette S/N of 65
dB and simulcast FM cable stereo of 55 dB. ““The market is re-
jecting the old VHS VCRs offering sound at 47 dB, and is
slowly migrating to about 70 dB as acceptable sound quality,”
Large said. “About the best cable can do now is 57 dB at the
end of a transmission line with a blank screen and no other
degradation sources, using BTSC standards.”

Itisn’t good enough, he argued. The choices? Digital audio
(16- or 8-bit) or advanced analog. Digital takes bandwidth and
is expensive. Advanced analog with separate L and R carriers
can go out-of-band with about 80 dB S/N. In-band 8-bit digital
is important because broadcasters might go this way.

The trade-off for out-of-band systems is the simultaneous
tuning of the FM tuner separate from the video channel, “and
[ don’t think that will fly,” Large insisted.

Field, lab tests

Few cable systems have had actual experience with off-airs
broadcasting in stereo. But Viacom’s Seattle, Wash., system is
ahead of most on the learning curve. It is carrying two sta-
tions, KIRO and KRMO, in synthesized stereo. ’It's been diffi-
cult to assess the parameters of stereo separation loss be-
cause we haven’t been dealing with true stereo,”” reported Joe
Van Loan, Viacom engineering VP.

The company has found that its microwave equipment
tends to overload when carrying lots of FM. “We also get
backfeed through splitters when FM tuners are connected.
Cut-off filters reduce the backfeeding but are expensive,”
Van Loan said.

Stereo signals also have interfered with an anti-tampering
program Viacom had been running. “We’d been impressing a

P
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jamming signal on the aural carrier, but it triggered the stereo
sound mode and resulted in an audible buzzing,” he said.

Reporting on the NCTA’s lab tests, Alex Best concluded that
heterodyne processors degrade MTS signals very little, but
demod-remod systems might reduce signals 15-20 dB when
processed at 4.5 MHz. Demod-remod systems that process to
baseband audio are mono-compatible but won’t pass stereo
or the second audio program. Also, the percentage of AM on
the FM sound carrier may increase from 1-2% to 7-9% when
stereo is passed through processors with narrow filters.

Speakers at the seminar were divided on the merits of
BTSC. Tom Matty of W & S Systems wasn’t enthusiastic about
it. “BTSC is very sensitive. The main channel L+R is linear,
but the L—R is nonlinear. Broadcasters are having trouble
maintaining separation, and there are significant levels of hor-
izontal frequency in the audio output.”

But Pete Morse, Jerrold marketing VP, came down on the
other side of the fence. “BTSC is the de facto standard for
broadcast and will be difficult to work around.”’

Pioneer’s Larry Brown, VP, new business development, re-
ported on the company’s work with headend tagging of sig-
nals to solve the channel tracking problem at low cost. “Our
preference is to keep BTSC completely off the system and re-
process the sound at headend for FM simulcast.”

The picture is mixed for stereo carried on microwave links.
“There’s no real answer yet on which transport system is best
for FM CARS systems,”” reported M/A-Com’s Carl Guastafero.
You can go with separate narrowband subcarriers—1 video
and 4 sub-carriers using K Plan frequencies—or put every-
thing on a wideband subcarrier. With wideband, everything
has to be very linear.”

AML should have little effect on stereo signals except for
out-of-band IM, Tom Straus of Hughes reported. “You should
reduce levels by a decibel or two to minimize the IM noise.”

See the full text of papers presented at the seminar in this
and following issues of CED.

—Gary Kim
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iewsonics..

170 Eileen Way e Syosset, N.Y. 11791

AMPLIFIERS and ISOLATORS

W 50-550 MHz A\
m/1+ CHANNELS VIEWSONICS INC.

mLOW NOISE DISTRIBUTION AMP.

VSA-10-550

mHIGH CTB. w
MODEL VSA10-550

is a small amplifier with big line amp/extender
performance. Now multiple dwellingscan have a
cost effective means for increasing signal level to
accommodate 8 to 16 more consumers. The
VSA10-550 produces a clear 10db gain through
the frequency spectrum of 50-550 MHz (71 chan-
nels) without compromise of picture quality. Dis-
tortion, noise, crossmod, triple beat levels, and
match exceed or are equal to expensive line
amps or line extenders.

) 14vVDC
SPECIFICATIONS DELIVERY FROM o
STOCK 110VAC
(50-550 MHz)
Input Match ... . .. 14db R i
Output Match ............ 14db l ] ] L 1 I
Noise Figure .............. 10db PN T D s | R I N
8 1 %-%— e * <l \*\
71 Channel CTB @ +20 DBMV out . ... .. .. ~65db | | (GAIN) | .
(Composite Triple Beat) N X 50 300 350 400 43
2nd Order Distortion @ +20 DBMV . .. .. ... -70db =T T . =N i
71 Channel X Modulation. .............. -70db 'J ‘L [ara Y | T
Typical Inp. Level 10db F‘REYURKLOSS"
25 A 4 4 - + ; - -~ MHz
50 100 150 200 250 300 350 400 450 500 550
OTHER MODEL VSA-10-5502W 10db GAIN 2 WAY CAPABILITY $49.50 ¢
VSA-20-550 20db GAIN $49.50 -
[ ]
FI RSTS . VSA-20-550 20db GAIN 2 WAY CAPABILITY $24.50 co
VS-I5A-5 0-GAIN - 40db + ISOLATION $48.50 <G

(Eliminates pick up interaction between
TV sets, VCR, stereo receivers etc.)

Viewsonics — A LEADER IN HI-TECH ACTIVE AND PASSIVE DEVICES OFFERS IN MOST
SPLITTERS, TAPS, TRAPS, DI-PLEX FILTERS, HI-PASS FILTERS, EQUALIZERS,
550 MHz PERFORMANCE WITH 100db RFI INTEGRITY.

CALL 800-645-7600/516-921-7080 * SCTE 85 « BOOTH 204/206
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BTSC compatibility

By Michael E. Long,
Zenith Electronics Corp.

Transmission of the new multichannel
TV sound system already has begun in
many U.S. communities. The MTS sys-
tem adopted by the Broadcast Televi-
sion Systems Committee of the EIA is
the Zenith stereo transmission system
combined with a dBX noise reduction
system. The new audio transmission
standard allows full compatibility with
existing monaural reception hardware
by providing the L+ R matrixed mon-
aural signal as the main channel on the
broadcast channel’s normal 4.5 MHz
aural intercarrier.

The introduction of broadcast TV
stereo into the marketplace can be ben-
eficial to the cable industry. The promo-
tion of stereo by TV manufacturers and
broadcast networks will bring renewed
consumer interest in television pro-
gramming over any media. Program-
ming suppliers will produce more en-
tertainment software in stereo to meet

real or anticipated demand and con-
sumers will become more interested in
cable’s delivery of an increased selec-
tion of stereo programming. With exist-
ing technology, a cable subscriber can
enjoy new stereo programming without
having to replace his existing monaural
TV receiver.

In studying the stereo TV market, a
cable operator will find two types of po-

tential subscribers. Initially, the market
will consist of only a small percentage
who own BTSC stereo TV receivers.
However, over the long term, the num-
ber of subscribers having stereo TV sets
will increase and compatibility must be
considered.

There has been much discussion
about the best technology for delivery
of stereo on cable. Among the several
approaches being considered are:

B Out-of-band vs. In-band
B Digital
B Advanced analog

Figure 1 4.5 MHz Interface Converter
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NO MORE HOLES TO DRILL!

ONETAP CLIP NEEDS NO HOLES

= S ONETAP™ Clip fastens coax cable to

i . : ngl T N P poured concrete —no need for special
& 7 S tools! Tempered steel pin easily pene-
) trates poured concrete, cinder blocks,
g mortar, bricks, hardwood floors. Strain
FWAN relief grip holds ONETAP™ Clip on cable
N , while pin is driven —route cable as you
» install. 3 sizes fit all coax cable installs.
R\ Available in long pins for use in porous
e o materials. Patent Pending.
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i B y - | Please send me more information about ONETAP™ Clip. :
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Channell sets new
_.;enclosure standards.

Channell has made it easier for
you to save money and increase
efficiency when specifying
enclosures. Our simple new design
symboils let you show the exact
sizes and types of enclosures
needed in the field on your base
maps. No more guesswork. The
right enclosure at the right location

. every time!

We're convinced that you'll like
what we’ve done so much that we
want to send you a high quality
designer’s template to start using
right away. It has all of the
symbols used throughout the CATV
industry, plus Channell’s new
enclosure symbols. And it's yours

. free for the asking.

Channeli has been setting high
standards for over 15 years, and
we’re the largest plastic enclosure
manufacturer in the CATV industry.
Our product line includes the
broadest selection of free-breathing
above grade pedestals, and water-
tight below grade enclosures
available anywhere. From our 360°
access to our factory assembled
stakes, hardware and security
devices, we offer you the highest
guality control in the industry at an

affordable price.

Single and dual plant. Above and
oelow grade. Channell services
your total enclosure needs with
product support personnel located
throughout the U.S. and Canada,
plus six Anixter Communications
stocking locations.

Put Channell’s high standards to
work for you. Call or write today
for your free template and
information on the complete line of
Channell CATV enclosure products.

CHANNELL
COMMERCIAL
CORPORATION

620 W. Foothill Boulevard
Glendora, California 91740
Telex 670-368

Toll free outside California
(800) 423-1863

In California

(818) 963-1694

Chanuell,

— COMMERCIAL

L))

57 CORPORMTION

Technology you can trust!

See us at booths 103, 105 & 107
Cable-Tec Expo.
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Figure 2 4.5 MHz Interface Converter Stereo TV Iinterface
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Figure 3 4.5 MHz Bypass Converter
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B Conventional FM
B BTSC

Many are proposing sophisticated in-
band or out-of-band digital stereo or
use of advanced or conventional FM-
band stereo with converter tracking FM
receivers. These proposed ideas can
provide excellent audio quality but are
complex, costly and have little relation-
ship to the BTSC TV stereo system
around which TV receivers will be de-
signed. The use of non-standard stereo
would add another source of incompat-
ibility and invite increased consumer
confusion.

One of the alternate delivery tech-
niques involves the use of conventional
FM-band stereo. Accessory FM stereo
receivers that track converter channel
tuning promise acceptable delivery of
stereo if designed correctly. However,
conventional FM stereo over cable will
result in reception S/N ratios less than
could be accomplished with BTSC TV
stereo techniques. Calculations show
that on a TV channel having an FCC
limit 36 dB visual C/N, an intercarrier
detector can yield a BTSC decoded
stereo S/N of 59.8 dB (64.7 dB S/N for a
split-sound detector). An FM band
stereo channel operating at the same
level as the TV aural carrier will result in
areceived stereo S/N of only 51.8 dB.

For FM receiver tracking of converter

il .

Plastic or STEEL? |
CABLE FASTENERS
SACHS introduces . . . SC- 1 8 SERIES
“The SAXXON clip"™

ﬁ

=]

_

100% GALVANIZED STEEL BODY
1" PRE-INSERTED, CADMIUM PLATED, HARDENED NAIL
UTILIZED IN MORTAR, STUCCO OR WOOD CONSTRUCTION
_ LONG LASTING, EASY AND SAFE TO INSTALL
[J NO DEGRADATION OR REJECTS OF CLIPS

FOR MORE INFORMATION, CALL
(514) 636-6560

FREE SAMPLES WITH EACH INQUIRY.
(Specify size of cable: 59, 06, etc.)

SACHS Communications Inc.,

30 West Service Road Champlan N Y 12919-9703
In Canada: 2095 Chartier Avenue Dorval Que H9P 1H3

\.

REVOLUTIONARY! —
A TRUE TDR

" ‘Guaranteed 1 Full Year
MODEL 2901A « TIME DOMAIN REFLECTOMETER + CABLE FAULT LOCATOR

SIMPLE AND EFFECTIVE

“An instrument you can find fault with”

Distributed by: Aurora, Nebraska (402) 694-5201

estern Catv

ONLY
$6950
\ COMPLETE /

N /

V JIK INC.
DIGITAL TIME DOMAIN
REFLECTOMETER

Manufactured by AVTEK INC.

3430 FUJITA AVENUE
TORRANCE, CALIFORNIA 90505-4078
(213) 539-8030
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DRAKE
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usands of CATV, SMATYV,
d broadcast operators
here have placed

ust in DRAKE's
yfessional equipment —

d for good reason. Our
name has been synonymous
~ w th excellence and reliability
in the communications field
for many, many years.

And this proud tracition
continues with our
professional VM2410
Modulator and ESR2240
Earth Station Receiver.
Operated together or
separately, the VM2410 and
ESR2240 are an unbeatable
choice for solid dependability
and performance.

R.L.DRAKE COMPANY

| \l'///\
..... wy

N entusg
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The DRAKE "-’ 10
Modulator :
With the Drake VM24110 a
single modtlator provides 60
channel fraquency agility. A
simple push of a button will
set the VM2410 output to any
VHF Broadcast, Mid-Band,
Super-Band and Ultra-Band
channel up to 40C MHz.The
VM2410 also features video
low pass and IF SAW filtering
for reliable operation in the
most crowded systems. A full
57 dBmV output ensures
maximum performance.

VM2410 VIDEO MODULATOR

ESR2240 EARTH STATION RECE!VER

|

-
The DRAKE ESR2240
Earth Station Receiver
A true step ahead in design
technology. Some of the
ESR2240’s outstanding
features include fully
synthesized transponder and
subcarrier selection, block
dowr conversion with our
BDC-24 Block Converter or
LNB, IF loop-through for
easy multiple receiver
installation, SAW fiitering for
maximum interference
rejection and adjacent
channel performance, full
signal metering on front
panel — and much more.

When the bottom line is reliability, long-term service,
and simple peace of mind — demand a DRAKE!

Call or write us today for more
information.

540 Richa-d St.. Miamisburg. Ohio 45342. USA
Pone: (513) 866-2421 » Telex: 288-017
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channels, direct detection of the con-
verter’s |-R remote control signal might
be used. This technique would be ade-
quate for remote control direct channel
entry but will not work for favorite
channel scanning or with manual chan-
nel entry. Digital or conventional FM
techniques would cost more than a
BTSC approach since additional tuning
and signal processing would be neces-
sary.

The most straightforward approach
to stereo on cable networks is the
broadcast BTSC system. Headend costs
would be minimal for retransmission of
local BTSC encoded broadcast pro-

gramming. For other programs, low-
cost headend BTSC encoding equip-
ment for the cable industry soon will be
introduced. On the home-terminal end,
all systems (baseband and RF) will have
some problems to overcome, but base-
band converter/decoders can be made
compatible at a lower cost with the
BTSC stereo system.

Baseband converters can be an ideal
vehicle for delivery of BTSC stereo to
the cable subscriber because baseband
scrambling techniques do not affect the
channel’s sound carrier as do many RF
scrambling systems. The addition of a
4.5 MHz stereo accessory port and out-

ANOTHER REASON
T0 TRUST YOUR
REPAIRSTO US...

This scene strikes
terror in the hearts of
CA1V operators. Equip-
ment went down. Every-
body is screaming. You
shipped to the repair
service, and this shows
up on your dock 4 days Iate!

Sound familiar? It won't if you

3, v
o e e

are a ComSonics ONE or TWO YEAR
WARRANTY customer. We've designed a shipping package that
pampers your precious equipment like if's in “Mama's Arms”!
You really have to see it to believe it, because repaired equip-
ment doesn't do anyone any good when it arrives crushed or
damaged. Get the details todday so you can relax tomorrow!

£ GomSonics.

AN EMPLOYEE OWNED CORPORATION

CALL TOLL FREE 1-800-336-9681 IN VIRGINIA CALL COLLECT 4-703-434-5965
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put of DC volume and muting for an ex-
ternal stereo decoder can easily be ac-
complished in new and existing base-
band products. Stereo decoder
products could represent increased
revenue through subscriber rental of
accessory equipment.

In the design of BTSC-compatible
baseband converters, several goals
should be kept in mind:

B Quality of audio

@ Cost

W Simplicity of design and consumer
operation

W Upgradability of existing converters
B Addressability and security

@ Retention of volume control and
muting

W Compatibility with stereo TV receiv-
ers

One important measure of audio
quality is audio S/N ratio. Recent BTSC
testing for the Canadian Cable TV Asso-
ciation included measurements of re-
sultant stereo noise with respect to vis-
ual C/N. The test results showed little
increase in the stereo noise floor until
the visual C/N was reduced below 30
dB.

By calculation, and assuming a cable
TV channel with an FCC minimum vis-
ual C/N of 36 dB (4 MH2z), white video
modulation and a BTSC modulated
aural carrier (200 kHz bandwidth) 15 dB
below the visual carrier, a baseband
converter using an intercarrier detector
can yield a BTSC decoded stereo S/N of
59.8 dB. The use of a split-sound detec-
tor could result in a stereo S/N of 64.7
dB. In either case, because of the BTSC
companding, there is little degradation
over monaural S/N.

Other measures of audio quality in-
clude intercarrier buzz and stereo sepa-
ration. Each of these must be consid-
ered in the hardware design of BTSC
compatible converters.

An effective method for providing
high quality BTSC stereo compatibility
through baseband converters is to out-
put either IF or audio intercarrier (4.5
MHz) from the converter to an acces-
sory stereo decoder. This method
avoids modifications to the converter
audio demodulator and video/audio
remodulator circuits necessary to pass
high quality BTSC audio. Although this
approach will satisfy today’s majority of
subscribers having older monaural TV
receivers, it is not a solution for the
subscriber with a new stereo TV set. For
stereo TV receiver compatibility, a ca-
ble converter must pass the BTSC en-
coded aural carrier through to the re-
ceiver unaltered.

Bypassing of the 4.5 MHz intercarrier
directly to the converter remodulator
can provide compatibility but elimi-
nates the baseband converter’s volume

Communications Engineering & Design



control feature. For applications where
remote converter volume control is not
important, this approach may be ac-
ceptable.

High quality stereo sound demodu-
lated and remodulated through a base-
band converter requires improvements
in audio frequency response and inter-
carrier buzz. These improvements can
be accomplished through careful de-
sign and alignment of audio demodula-
tor and RF remodulator circuitry.

In a wideband audio pass-through
converter, the audio FM detector must
provide adequate frequency response
and linearity to pass the BTSC carriers
with minimal degradation. In addition,
good stereo separation requires both
amplitude and phase matching in the
receiver de-emphasized L + R signal and
the expanded L—R signal.

It is, therefore, important to accu-
rately control converter detected com-
posite audio levels to the remodulator.
At low frequencies, a L—R channel fre-
quency response mismatch from the
L +R channel of 0.5 dB in the converter
composite audio would result in 24.8
dB of decoded channel separation. Sim-
ilarly, a 1.0 dB decrease from optimum
volume level in composite audio from
the converter audio detector to the re-
modulator would result in maximum
low frequency stereo separation of 24.8
dB.

A combination of the two effects
would result in 18.8 dB of separation.
Mid- and high-frequency audio separa-
tion would exhibit even more sensitiv-
ity to level due to companding and vari-
able pre/de-emphasis. This effect of au-
dio level on decoded stereo separation
also must be considered if a converter
is to use a composite audio output for
an auxiliary stereo decoder.

Proper design and alignment of IF
amplifier circuits and video/audio de-
tectors is essential to reduce intercar-
rier buzz problems.

Remodulators present problems of
their own. Incidental carrier phase
modulation (ICPM), for example, must
be controlled to minimize detected au-
dio buzz in TV receivers. ICPM, angle
modulation of the visual carrier by
video components, can be caused by
non-linearities and/or carrier leakage in
visual modulators. ICPM can be mini-
mized by proper remodulator PC board
design and through injection of proper
phase visual carrier to the modulated
visual carrier.

Several product design options could
be used to achieve BTSC compatibility.
These approaches include: complete
BTSC channel bypassing, upconversion
of IF to the output channel, or the pro-
vision of a stereo decoder accessory IF
output or a composite audio output. To

satisfy the diverse demands of the mar-
ket and meet technical goals, several
products should be made available:
B 4.5 MHz audio intercarrier output
on conventional baseband converters
B 4.5 MHz audio intercarrier bypass
to the remodulator on converters not
requiring volume control
B Composite audio pass-through (de-
modulation-remodulation) for volume
control
B Full-feature, low-cost, converter-
interfaced BTSC stereo decoders

Figure 1 shows a baseband cable TV
converter incorporating a 4.5 MHz out-
put interfaced with an accessory stereo

TV decoder and a monaural TV re-
ceiver. A 4.5 MHz output is used in-
stead of composite audio to avoid au-
dio level change effects with resulting
loss in stereo separation. A subscriber
who does not own a stereo TV set
needs only to add a low cost accessory
stereo decoder to the converter output
port to enjoy full stereo audio.

The accessory stereo decoder can be
inexpensive, using the converter’s stan-
dard circuitry for tuning and signal pro-
cessing. In addition to supplying the 4.5
MHz audio carrier interface signal, the
converter can provide DC volume con-
trol, mute and de-authorization control
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of audio and/or 4.5 MHz feedthrough.
The simplicity of the 4.5 MHz output
approach also allows for low-cost up-
grading of existing baseband convert-
ers.

A baseband converter incorporating
a 4.5 MHz output and video output
could be interfaced directly to a stereo
TV by using an accessory containing a
4.5 MHz bypassed remodulator (Figure
2). This accessory could remodulate the
converter’s output video and BTSC en-
coded 4.5 MHz audio intercarrier di-
rectly to a stereo TV set. Although, in
this case, the converter remote volume
control will have no audible effect, the

accessory could sense the level of the
converter’s DC volume control (or ab-
sence of audio intercarrier in case of
de-authorization) for muting purposes.
Muting would be accomplished by sub-
stituting an unmodulated 4.5 MHz car-
rier for the bypassed audio carrier
within the accessory.

The purpose of the 4.5 MHz bypass
converter design (Figure 3} is to provide
stereo TV BTSC compatibility in add-on
baseband descrambler applications or
for baseband converters where audio
volume control is not required. This
approach will provide the TV receiver a
BTSC-compatible RF channel produced

Figure 4 Wide-band Audio Pass-Through Converter

by bypassing the IF audio intercarrier
signal directly to the remodulator. Mut-
ing for de-authorization, subscriber
remote muting and inter-channel mut-
ing can be retained by unmodulated
audio carrier substitution.

Figure 4 shows the application of a
wide-band audio pass-through con-
verter with a stereo TV receiver. This
approach provides a cable TV converter
which passes through to the consumer
TV the demodulated and remodulated
composite BTSC encoded audio. A
viewer with a new stereo TV receiver
will be able to receive stereo by con-
necting his cable converter directly to
his TV set.

For full stereo separation, the base-
band converter would need to be oper-

[ sudio audio ated at maximum volume control. Lis-
TUNING video DECODER 2 tening volume should be adjusted
Syorem volume video ) through the stereo TV set. However,

| ‘—t'— HEs full use of converter remote muting

1 i W'[::d'o and headend addressable de-author-
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N el fuolo FILTER the converter volume control (without

T correction) would result in the desired

PR S— L wr volume reduction but also with some
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reduction in stereo separation. The use
of an adaptive L—R level correcting vol-
ume control could provide acceptable
stereo separation over a reasonable
range of converter volume control. CED
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Ntereo avdio on cable

By Tom Matty,
Vice President of Engineering,
W & S Systems

When Group W initiated the stereo au-
dio test program in May, the goal was
identification of engineering issues.
Later on, other studies were conducted
to evaluate some of the commercial as-
pects. We now believe that there are
some exciting commercial opportuni-
ties for high-quality stereo audio. First
of all, customers want it, our research
indicates.

Based on the early results with BTSC
at Chicago and Philadelphia/Wildwood
and the new awareness of these com-
mercial possibilities, we have added

emphasis to the evaluation of aiterna-
tives to the BTSC format.

The program is now comprised of
four phases:
B Lab checkoutand tests
B KYW installation and verification
B Wildwood reception and delivery
on the cable
B Alternative evaluation

The first phase of the program was to
assemble the equipment at the Tele-
communications Lab, located at the
Westinghouse Research Labs in Pitts-
burgh. After proving to ourselves that
we understood how to operate the
equipment and verifying its characteris-
tics, we moved it to the field.

The objective of the second and third

Figure 1 Test of stereo generator

EIDEN SAP. PUC. UEFT
GENERATOR 4]——K
EIDEN STEREO SANYO p| REALISTIC
GENERATOR »|  MSA-100 STEREO
DECODER [ AMP
EIDEN NOISE
REDUCTION .
Figure 2 Test of stereo generator with audio
EIDEN SAP. PUC. COMPOSITE LEFT
GENERATOR BASE BAND
AUDIO
SONY L Y / G LEFT
; . N 1 REALISTIC
o i Elé)ﬁg:;;ggg) STEREO STEREO
PLAYER DECODER > T AmP
4 RIGHT
EIDEN NOISE
REDUCTION o

phases is to broadcast real stereo test
signals that are useful for engineering
evaluation, receive these at Wildwood,
evaluate performance and identify is-
sues.

This test is being conducted between
KYW in Philadelphia and the Group W
cable system in Wildwood, N.J. At KYW,
we are using an Eiden Model 465 stereo
generator to provide the BTSC signal
for transmission. In addition to the
built-in audio generators, the input to
this generator normally is a Sony com-
pact disc player with the Sony test disk.
At Wildwood we have received various
stereo TV receivers and a stereo
adapter from Sanyo. We also are using
a Technics FM receiver that has TV
sound capability.

Lab test results

The Eiden 465 BTSC generator was
tested with cable equipment at the
Westinghouse R&D Center before
being sent to KYW for on-air testing.

Figure 1 shows the initial equipment
configuration. The Eiden BTSC genera-
tor, consisting of three units, was di-
rectly connected to a BTSC decoder,
which in turn drove a stereo amplifier
with a pair of speakers. Internally gen-
erated test frequencies in the Eiden
were used to modulate the stereo car-
rier and were audible from the speak-
ers. Push-button switches on the Eiden
controlled the L and R signals plus the
addition or removal of noise reduction
(dBX) and the Separate Audio Program
(SAP) signal. The composite-output-
level control was used to vary sound
volume and to determine the level of
pilot carrier at 1H (15734 Hz) necessary
to illuminate the stereo indicator on the
stereo decoder module and to activate
its circuitry.

Figure 2 shows the addition of the
Sony compact disk player to the setup.
This permitted music to be played
through the system so that stereo sepa-
ration, frequency response and dy-
namic range could be judged. Good
quality sound was achieved.

The block diagram of Figure 3 shows
the equipment arrangement for the
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Figure 3 Test with baseband cable converter
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Figure 4 Measurement of frequency response with first cable
modulator and baseband cable converter
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Figure 5 Measurement of frequency response with second cable
modulator and baseband cable converter RF

JERROLD
COMMANDER IV
TV MODUILATOR

AUDIO
IN CHAN 19

WAVETEK L
GENERATOR

BASE BAND
AUDIO
ZENITH x FLUKE 8050A
- SET-TOP > DIGITAL
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Figure 5a Frequency response with first
cable modulator and baseband cable

converter
Freq. Fluke Readings
inkHz readings adjusted
indB to1kHzindB

0.100 -17.9 - 3.1

1 -14.8 0

3 “11.4 + 3.4

8 -75 + 73

10 -7.3 + 75

13 -78 + 7.0

15 - 87 + 6.1

18 -10.3 + 45

20 1.4 + 3.4

25 -14.0 + 08

30 -16.9 - 21

40 236 9.2

50 31.2 -16.4

75 45 31
100 45 31

SA 6350 modulator and

Zenith decoder combination

Figure 5b Frequency response with
second cable modulator and baseband
cable converter

Freq. Fluke Readings
inkHz readings adjusted
indB to1kHz indB
0.100 22.1 -8
0.500 -15.0 - 087
1 14.13 0
3 -10.5 + 4.4
8 - 6.9 + 72
10 - 6.7 + 74
13 -7.18 + 7.0
15 - 8.0 + 6.1
18 -98 + 43
20 1.3 + 2.8
25 -15.9 - 1.8
30 -18.9 - 48
40 23.6 - 9.5
50 21.6 -75
75 45 -3
100 58 - 44

Jerrold Commander IV modulator and
Zenith decoder combination
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first attempt to insert the stereo format
into a standard TV cable modulator.
The audio output jack on the baseband
set-top converter provided the base-
band audio output to stereo decoder.
Two types of TV cable modulators were
tried, both on channel 19. Poor results
were obtained with both modulators.

It was clear that the frequency re-
sponse of the combined equipment,
modulator and demodulator, was insuf-
ficient to pass the stereo format. The
frequency response of the combined
equipment was measured as shown in
Figures 4 and 5. The Fluke multimeter
was used to measure the baseband con-
verter audio output in dB. See Figures
5a and 5b. These tests were inconclu-
sive with regard to the poor stereo qual-
ity but did show that this equipment
was clearly inadequate to pass the SAP
channel.

Figure 6 shows the substitution of an
RF converter and the TV/IFM/AM stereo
audio receiver for the baseband set-top
decoder. The channel converter was
needed because the TV/IFM/AM stereo
audio receiver did not tune the mid-
band channel in use. The substitution
was made because the baseband con-
verter/decoder was thought to be re-
sponsible for the frequency limitation.
In any case, the results were still terri-
ble sound with poor separation.

Figure 7 shows channel-3 modulator
#3 substituted for channel 19 modula-
tor #2 so that the TV could tune the
channel directly, and the channel con-
verter could be eliminated. More im-
portantly, modulator #3 had a pre-em-
phasis circuit that could be disabled by
a simple modification. This modifica-
tion resulted in good stereo sound with
good separation and good dynamic
range.

Next, a stereo amplifier was used as a
buffer between the Sony disk player
and the Eiden BTSC generator. This is
shown in Figure 8. The Sony disk player
was not intended to drive 600-ohm in-
puts such as the Eiden has, and the di-
rect connection was found to cause fre-
quency-dependent loading. The pre-
emphasis circuit in modulator #3
remained disabled. The stereo was ex-
cellent. The SAP also could be tuned on
the Sanyo decoder. Some crosstalk
from stereo into the SAP channel was
heard on loud stereo passages. This
might have been due to bass boost in
stereo buffer amplifier.

The final configuration is shown in
Figure 9. A second TV/FM/AM audio re-
ceiver was used as a buffer to drive the
Eiden. The sound was played through a
stereo TV receiver as well as through
the TV/IFM/AM audio receiver. This con-
figuration produced the best stereo
sound.

Scrambling compatibility

There is a compatibility problem be-
tween BTSC stereo and RF sync sup-
pression scrambling such as is used in
cable systems.

Using modulator #3 on HRC channel
2, modulated with the Eiden piiot car-
rier at 15,734 Hz, sidebands at 15,734 Hz
were produced, as well as at harmonics.
With the RF encoder in the “’clear”
mode there is no sync suppression of
the video carrier, but there is pulse-
amplitude modulation of the aural car-
rier that is predominantly 6 dB timing
pulses, 3 us long, at a 15,734 Hz rate.
The signals at 15,734 Hz and multiples

on the aural carrier Hz come from this
pulse amplitude modulation.

We also tested an RF encoder with 6
dB sync suppression and the decoder
restoring the video. The pulse modula-
tion of the audio at the headend was
kept the same as before, but the action
of the decoder boosted the aural carrier
by 6 dB for 10 us, predominantly at a 15
kHz rate. This 10-us, 6-dB pulse over-
laps the 3-us timing pulse to produce
considerably more energy at 15,734 Hz
and multiples from the aural carrier.
The pulse amplitude modulation peaks
at 12dB for 3 us.

The spectrum of the pulse-amplitude-
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Figure 6 Test with second cable modulator and RF cable converter
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Figure 7 Test with modified cable modulator
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modulated aural carrier appears similar
to the spectrum of the BTSC frequency-
modulated aural carrier. While in a per-
fect system, the two modulations can
be kept separate and non-interacting,
cable systems and TV receivers provide
opportunities for the amplitude and
frequency modulations to mix, causing
interference to the audio, and possibly
to the decoding as well. Thus, the car-
riage of stereo in BTSC form on scram-
bled cable systems is in doubt.

It also is possible that scrambling as
described above can trigger BTSC TV
receivers into the stereo mode because
the amplitude modulation on the aural

“We, as engineers,
have to be careful
to look for a level of
quality and cost
that does not
exceed the user
expectation or
need. . . A
reasonable goal
would be to provide
better than 60 dB
S/N to all
subscribers instead
of the 40 dB they
now are getting.”

carrier is converted to frequency modu-
lation, which then looks like the BTSC
pilot. This effect did not occur with
BTSC TV receiver #1. That receiver did,
however, trigger into tuning the SAP
(labeled Audio Il) mode when the audio
signal from a DBS receiver was put on
the cable channel without baseband
audio processing. Whether the stereo
mode is triggered depends upon the
sensitivity of the stereo detector, which
may vary widely from set to set, and
upon the cable equipment involved.
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Based on the data obtained so far
from the lab tests, the tests at Skokie
and the tests at KYW/Wildwood, we
have identified the following problems
with BTSC:

1. BTSC affects sin-wave sync suppres-
sion by causing amplitude modulation
of the picture.

2. BTSC pilot may or may not get
through a baseband converter.

3. Pulsed sync suppression may affect
stereo more than expected. We
thought that Jerrold would only cause
noise on a non-stereo channel, but it
may reduce or eliminate stereo separa-
tion.

4. BTSC is a very sensitive process. The
main channel (L+R) is linear while the
L—R is nonlinear. Broadcasters are hav-
ing a difficult time setting up stations to
get them balanced. If unbalanced, sep-
aration and the value of stereo are lost.
5. The useful audio bandwidth of BTSC
out of the TV receiver appears to be
about 10 kHz.

6. We have observed significant levels
of horizontal frequency in the audio
output. With all that horizontal field in
a TV set, how is this going to affect the
stereo processing?

7. BTSC stereo generators are expen-
sive equipment. We paid $36,000. How
are you going to test the performance
of your systems? You may need the co-
operation of the broadcast station to
put out special frequency and level
sweeps to help you determine your per-
formance.

8. Even lab testing is not easy. We found
that BTSC is a whole new set of un-
knowns. If you haven’t experimented
with these signals, you may be sur-
prised. dBX is nonlinear with respect to
frequency and levels. It counts on na-
ture to not have very much high fre-
quency energy. A constant level fre-
quency sweep doesn’t work. We had to
design a filter to preshape the input sig-
nal frequency response.

9. BTSC uses a companding process but
only on the L—R. For the same signal
carrier level, what will the signal to
noise be on the L+ R component? That
same carrier is being spread over 200
kHz, not 75 kHz. Five % of it is used all
the time for pilot.

10. BTSC does not make it through
most headend processors. We need to
test the effects of RF processors and the
possibility of incidental phase modula-
tion. Baseband processors need to be
reworked. New units were needed at
Wildwood and at the lab tests.

Work needed

The following tests have been pro-
posed for the completion of the Wild-
wood test program. There will be sev-
eral quantitative tests for stereo perfor-
mance. These tests will include
separation, frequency response, distor-
tion, hum, dynamic range and others.

1) Common headend equipment.

a) Test with standard cable demodu-
lators and modulators. Is the stereo
channel (L—R) stripped? Is the stereo
pilot stripped? Will it still trigger stereo
TVs into the stereo mode? Is resulting
monaural audio up to standards?

b) Test with modified off-air demodu-
lators and modified cable modulators.
Determine stereo reception quality.

c) Test with standard off-air RF cable
processors.

2) Cable converters.

a) After determining that good stereo
can be obtained with 1b or 1c above,
measure the performance with various
RF converters (no scrambling) in place.

b) With baseband converters, deter-
mine whether the stereo is stripped
whether the pilot is stripped and
whether the TV is triggered into decod-
ing stereo.

3) RF scrambling.

Protects Splices—For Only $1.39

CWY Electronics has developed a unique alternative to heat
shrink and messy covers for connecting or splicing drop cable
.the new CWY Model CCIl6 connector cover.

This innovative rubber and PVC enclosure is designed to
effectively seal drop cables against the elements, yet is easily
reopened for servicing. The Model CCl6 can be used for aerial
and underground drop wire splices, or anywhere drop wire
splices need to be protected from the environment.

The Model CCI6 is simple in design, consisting of a PVC
body with rubber stoppers on each end. Drop cable is placed
through each rubber cap; once the splice is made, the caps are
simply pushed into the PVC body to form a secure seal.

The Model CCI6 is approximately 4" in length and 13/;¢" in
diameter. It is designed to fit standard RG59 and RG6 cable.

PVCc BOPY
WITH GRIP EDGES

CWY maintains a complete inventory of
top quality products for cable applications. For
further information or application assistance
regarding this and other products available
from CWY, write or call toll-free today

RUBPER
STOPPER

WEATHER- TIGHT
SEAL.

CWY

eleclironics

11. BTSC may not make it through mi- ] | Not just supplies. | P.O. Box 4519

h I Lafayette, IN 47903
Solutions. ! Call Toll Free

I
f { "1-800-428-7596

g

ndiana
§  1-800-382-7526

crowave links. New wideband units
were needed at the Wildwood test.

12. The most L—R separation that we
have measured is 20 dB.
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SAFE! FAST! EFFICIENT!

- - I-T-1 &

il
WIRE & CABLE

STAPLE |

GUN
TACKERS

FIT RIGHT IN
for doing the CATV
installation job RIGHT!

Rugged, reliaole Arrow
Wire & Cable Staple Gun
Tackers are made cf all-steel
for lasting durability and engineered
for safety, speed end efficiency with
these built-in high performance features:

® GROOVED GUIDE positions wires and
cables for proper staple envelopment and
safe, secure fastening.

® DRIVING BLADE automatically stops at the right

height to prevent staple from damaging or cutting into wire
or cable.

¢ AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION
speeds up fastening, reduces ins:allation :ime and

mirimizes hanc fatigue.

@ PATENTED PRECISION-LOCKED MECHANISM ensures smooth,
uninterrupted trouble-free performance.

These outstanding features have made Arrow Wire & Cable Staole Gun Tackers
the top choice in fastening tools of professional installation men in every field, including
CATV, telephone, electrical, electronics, communications, alarm systems and mary more.

Uses 3/16" round . Uses 1/4” round . Uses 5/16” round - g Uses 1/2" flat

crown staples in 3/8” crown staples in 9/32”, crown staples in 3/8", 7 crown staples in 9/16",

and 7/16" leg lengths - 3/8”, 7/16" and 9/16" leg 1/2" and 9/16" leg lengths ~ 58" and 7/8" leg lengths
for diameters up to 3/16". lengths - for diameters up to 1/4". - for diameters up to 5/16". - for diameters up to 1/2".

THE RIGHT ARROW TACKER AND STAPLE SIZE TO USE FOR THE RIGHT CATV INSTALLATION:

For fasténing RG-11 - use Model

For fastening ground wire - use For fastening RG-59 - use Model For fastening RG-6 - use Model X o "
Model T-18 with 3/8" leg staple. T-25 with 9/16” leg staple. T-37 with 9/16” leg staple. ;‘aﬁe:"”‘ S Bl A )
Ca‘ll your supplier or . fRROW ERSTENER E-OMPANY, INC. 271 Mayhill Street
write for catalog & prices. Saddle Brook
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a) With various RF scramblers at the  ers are falsely triggered into trying to  systems now have FM services offered
headend and matched descrambling decode stereo. to their subscribers. |t also has been es-
converters at a drop, measure stereo 4) Effect of full BTSC, stereo-only, timated that there are over 10,000 chan-
performance with scrambling on and mono + SAP and mono + engineering nels worth of FM delivery on cable. Al-
off. Separate tests are needed for: channel on reception of upper adjacent  though FM is criticized because it does

1. Constant 6 dB pulsed sync sup- channel. not deliver compact disk quality, we
pression a) Observe the quality of the picture feel that the quality improvement over

2. Constant 10 dB pulsed sync sup- on the channel just above the channel standard TV sound makes this ap-
pression carrying the stereo modes as the stereo proach an excellent logical alternative

3. Dynamic mix of above modes modes are switched on and off. Pre-  toBTSC.

4. Constant 6 dB sync suppression vious tests showed that the fine tuning We, as engineers, have to be careful
with advanced timing of pilot pulses on is more critical when the lower adjacent to look for a level of quality and cost
aural carrier channel has stereo. that does not exceed the user expecta-

5. Sine-wave sync suppression tion or need. Improved FM formats

b) With the various above RF scram- W & S approach might work. One example is found in
blers and descramblers in place, and The W & S method for MTS delivery the new hi fi VCRs. They use wide de-
with only monaural sound transmitted, uses the broadcast FM format. It is esti-  viation FM and produce signal to noise
determined whether stereo TV receiv- mated that more than 50% of the cable ratio. Another is noise improvement

Figure 8 Test with audio buffer amplifier and modified cable modulator
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Figure 9 Test with new stereo cable modulator
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like Dolby or dBX. A reasonable goal
would be to provide better than 60 dB
SIN to all subscribers instead of the 40
dB they now are getting.

The frequency band that appears
most practical is 88 to 120 MHz. We feel
that the recent FCC rule on 108+
makes the use of FM in that band more
attractive. The basic for the W & S de-
sign is to recognize that the standard
FM format is the accepted standard to-
day. To date, cable subscribers have
needed an FM receiver, amplifier and
speakers. Manual tuning of the FM re-
ceiver has been necessary. The W & S
approach uses the infrared link pro-

vided by the IR remote to tune video
and audio. Since the remote provided
with the converter also controls the au-
dio service—volume control, mute and
second language are easily provided.

Conclusion

In summary, we've tested the BTSC
format and discovered a number of
problems—some we anticipated and
others we didn’t. We believe BTSC is
not the most workable solution. Why
should cable wait for BTSC? A known
answer, FM, already is in place in most
systems. CED

Author’s note

I would like to acknowledge the in-
valuable assistance provided by West-
inghouse R & D personnel, George Grif-
fin and E. S. Kohn, and by Group W per-
sonnel, Charles Magee, Vince Pombo
and Jim Wonn.
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NEXUS TION ==

Quality products for new stereo services.

You know adding new audio services to your
system will increase penetration, reduce
churn and increase revenue, but equipment
costs are keeping you tone deaf. Now Nexus
brings music to your ears with a new line of
stereo and mono headend modulators. The
high performance FM-5 modulator has a

outputs over 60 dB down, signal to noise bet-
ter than 60 dB, and distortion under 1%.
Adding the SG-5 stereo generator gives
stereo capability with over 30 dB separation.
For more information on the Nexus cable
audio products and our complete line of
headend equipment call: 206-644-2371 or

+40 dBmV output level, spurious NEXUS circle the reader service card.Jy

ENGINEERING CORP.

4181 McConnell Drive, Burnaby, B.C., Canada V5A 3J7

PERFOHMANCE

YOU CAN *Zc. AQNJ

(604) 420-5322
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™ For all its outstanding properties most trunk cable lacks one thing: flexibility. Bend it a little too

much or turn it too tightly and bingo, you're out of the cable installing businessgind in the cable
splicing business.

M/A-COM'’s Quantum Reach® is the most flexible trunk coax on the market.¥&u can pull it,
bend it or twist it and you probably won't hurt anything but its feelings. It's justfhaétough. And

)



it’s just the coax you need if you're tired of sniffing splices, dispatching repair crews, the FCC and
expensive fines. So, if you've been using theirs and still haven't tried /
ours, here’s your chance. Call 1-800-438-3331 for samples and data.
Ask for QR™ . It’s brand new from M/A-COM.

M/A-COM Cable Home Group, PO Box 1729, Hickory, NC 28603, 800-438-3331, in NC 800-222-6808, telex: 802-166
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]
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!
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If you thought microwaves were too
rich for your system...look again!

*Xea

Micro-Beam™ (patent pending) is a new flexible and cost-
efficient CARS Band signal delivery system ideally suited for CATV
plant expansion.

Micro-Beam™ transmission allows the cable operator to skip on
by long cascades. Start with a fresh signal anywhere in the
system. Go beyond the limits of subscriber density, geographic,
or man-made barriers—without expensive heated/air-condi-
tioned transmitter buildings.

Using just one Micro-Beam™ transmitter (mounted behind the
antenna), you can send as many as 52 channels up to 14.5
miles away! And now, with our new Micro-Beam Plus™ systems,
you can transmit a full 52 channels up to 8 miles in four different
directions. All for less then half the cost of conventional micro-
wave systems.

Micro-Beam™ gives you multi-channel microwave transmission
of your entire service from a single outdoor unit which can be
located practically anywhere in your plant.

How many new runs are you planning? Take alook athow much
i's goingto costyou. Then take alook at Micro-Beam™. For more
details call, or write:

VS Lhannel Master oo o ame e

Industrial Park Drive, Smithfield, N.C. 27577 ¢ (919) 934-9714
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Super quality
MTS stereo

By Frank McClatchie,
Leaming Industries

Existing standard FM multiplex stereo
technology can deliver super quality
multichannel stereo sound in all re-
spects except signal-to-noise ratio (S/N)
and stereo separation, and S/N is the
most glaring defect in cable systems. In
systems with large numbers of tandem
line amplifiers, the noise can become
so overbearing that subscribers prefer
to switch to monaural reception just to
reduce the noise level, even at the loss
of stereo.

A super quality transmission system
is one that does not degrade (and does,
preferably, enhance) all other transmis-
sion parameters as compared to stan-
dard multiplex stereo FM, while also
expanding the dynamic range to the 85-
95 dB range and stereo separation to at
least 60 dB.

Analog vs. digital

Good digital disc players can play
back recorded music with fidelity unri-
valed by any other home-type tape or
record system. In fact, the improve-
ment over LP discs or commercial tapes
borders on the spectacular. No wonder
then that many people are lead to be-
lieve that if it is digital, it must necessar-
ily be better and, therefore, digital
transmission also must be better than
analog transmission. But is this really
so; are recording and transmission con-
siderations the same?

It turns out that for the transmission
of music, nothing could be further from
the truth, the popular press to the con-
trary notwithstanding.

Why should transmission be any dif-
ferent than recording when deciding
between analog and digital processes?
Both are degraded by noise introduced
within the medium, but in recording no

one really cares what power density or
bandwidth is required to lay down and
retrieve the music from the record me-
dium, whereas power density and occu-
pied bandwidth are a prime concern
when transmitting music over cable
systems.

When it comes to comparing various
transmission processes, information
theory is as fundamental as you can get
and is, thus, the best place to start. A
fundamental theorem that applies di-
rectly to the subject at hand states:
Civen that both transmission processes
are limited to the same power level, and
given that each must encounter the
same noise level (equal C/N), and given
that each must occupy the same band-
width, and further given that the two
processes have equal signal energy dis-
tribution efficiency, then consequently
both systems will have an equal signal-
to-noise ratio.

In other words, on a level playing
field, there is no "digital advantage’ at
all and, in fact, neither system is supe-
rior merely because of the type of pro-
cess used. We must be more discerning
and look carefully at the relative advan-
tages and disadvantages of each sys-
tem, particularly with respect to the
bandwidth available in cable systems.

What we are left with is a choice be-
tween two systems that are basically
equal, given equal transmission param-
eters. However, the digital system is by
nature a wideband beast, while analog
is at home both in wideband and nar-
rowband facilities.

Wideband channels occupy two or
more orders of magnitude greater
bandwidth than the baseband audio
bandwidth being carried. This means
that a wideband system would occupy
about 3 MHz to carry stereo 15 kHz pro-
gram audio.

Narrowband channels occupy signifi-
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Accu-Grimp

for a perfect crimp everytime!

COMPRESSION
ADJUSTMENT
Feature ‘\»

The CR596B

HEX CRIMP TOOL

¢ Finer adjustment—5 times
better than competition

¢ Correct adjustment every time

¢ Sturdier components prevent
wear

* No special tools required for
adjustment

e Star wheel does not have to
be removed for adjustment

¢ No tricky snap ring to lose
and/or break

* Stress in adjustment linkage
is reduced

See your distributor for the new
Accu-Crimp, CR596B Hex Crimp
Tool, one of the many precision tools
available from Cablematic.

RIPLEY COMPANY, INC.
@ UTILITY TOOL DIVISION

CROMWELL, CT 06416 (203) 635-2200
TWX 710 428 9567 RIPLEYCO CREL
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cantly less than two orders of magni-
tude greater bandwidth than the audio
signal. In general, narrowband signals
will occupy about one magnitude
greater bandwidth than the audio sig-
nal. This means that a narrowband sig-
nal will occupy about 300 kHz of band-
width.

Almost all cable systems have used
up most of the spectrum available on
cable amplifiers. This means that if wid-
eband channels are used, some TV
channels must be given up, whereas if
narrowband processes are used, about
ten times as many stereo channels can
be transmitted, provided that the
power level of each channel is kept
quite low.

With the advent of stereo TV audio,
the near future may see a need to carry
all TV channels in stereo, as well as a
number of stereo music channels. Wide-
band processes cannot be considered
unless the cable operator is willing to
drop a number of TV channels from his
system to make way for the audio re-
quirement. This virtually requires that
narrowband systems be used in a cable
system.

Narrowband digital
Such systems must reduce word size
(sampling levels) to reduce occupied

bandwidth. Dibit, quadbit and higher
digital bit compression require higher
power levels to overcome noise unless
some other parameter is given up. So
reducing sampling frequency gains
very little since the sample frequency is
already near minimum on wideband
systems.

The consequence of reducing the
number of sampling levels is higher
quantizing noise and waveform distor-
tion, particularly at low audio levels. At-
tempts to reduce these effects with dig-
ital companding (i.e. graduated step
levels, with small steps at low levels and
large steps at high levels) result in even
worse effects in which small high fre-
quency components superimposed on
large low frequency sounds are tuned
on and off at the low frequency rate be-
cause the sample levels cannot discern
the high frequency components as the
waveform reaches the highest positive
or negative peaks.

The impact of narrowbanding a digi-
tal system is on waveform distortion of
the audio signal on a continuing basis.

Narrowband analog systems
These must apply companding pro-
cesses to achieve “super quality”
sound transmission. Modern analog
companding systems do not alter the

waveform of the music on a continuing
basis, but only during times of average
(or RMS) volume level change. These
transient alterations of wave shape are
confined to within 20 milliseconds. This
is a crucial consideration since the hu-
man ear is not sensitive to waveform al-
terations of less than 20 milliseconds
duration. You may consider that the ear
is deaf to these effects. Thus, analog
companding processes are not per-
ceived as distortion to the ear, but digi-
tal bandwidth reduction is.

State-of-the-art analog

Analog systems using FM modulation
and modern companding processes
can deliver super quality stereo
through channels with bandwidths
considerably less than digital systems
without creating perceptible process-
ing artifacts. This is because, unlike dig-
ital encoding for narrowband transmis-
sion which alters the actual waveform
of music, analog companding alters
only the average (or RMS) level while
leaving intact the exact original wave
form. In a modern analog compandor,
only changes in average level require
processing and, when that is done
within 20 milliseconds, the ear is un-
able to perceive that a change took
place on the transmission facility. An

4 NEW Ways PanpuIt
Speeds Coax Wiring!

Cable bushing prevents
abrasion to cable when
pulled through interior or
exterior walls. Acts as
barrier to the elements.

Aerial support tie attaches
cable to support strand
with separation to prevent
damage from rubbing
One-piece; fast installation

Adhesive backed dual
cable clip mounts one or
two cables indoors or
outdoors; use up to
158°F. Fast installation

Adhesive backed mount-

ing clip holds single cable
on any flat surface at uni-
form low height—indoors
or outdoors
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ANOTHER TOP
HEADEND PERFORMER

Model 1300. Why risk having your customers turn to off-air
reception for stereo felevision, when at a suprisingly low cost,
you can employ this new ultra-reliable heterodyne processor
that is essentially transparent toTV multichannel sound sig

nals? And with Phasecom’s modular low noise input and high
level output converters, future channel changes are a cinch

The Mode! 1300 provides maximum performance for stereo
sound felevision without costly and unnecessary frilis. Rated
AGCoutputis+80dBmvwithallspurious downatieast 609 dB
For more information on this or any of Phasecom’s high

performance headend equipment, contact:

Jhpm[mm COR?

6365 Arizona Circle, Los Angeles, CA 90045

(213) 641-3501  Telex 181899

Phasecom reliability: because everyone’s watching you.
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excellent example of this new com-
panding process is the Telefunken
HIGH-COM technology that employs a
very fast attack time and a variable
soft-switched” release time. This pat-
ented system takes advantage of the
characteristic of the ear that prevents
these rapid changes in the rate of com-
panding from being heard.

This new technology is embodied in
the Studioline music distribution sys-
tem. This system delivers digital audio
disc sound quality through a satellite
distribution system and also carries this
process on through to the subscriber’s
stereo set. This enables a subscriber to
listen to super quality audio at home,
no matter where he is in the cable sys-
tem. The transmission bandwidth in the
cable system is only 300 kHz (as com-
pared to 400 kHz in standard FM stereo
multiplex) and enables stereo transmis-
sion on the cable system at a power
level 10 dB lower than TV audio (25 dB
lower than TV carrier). This system de-
livers a 46 dB improvement over stan-
dard FM stereo multiplex while occupy-
ing less bandwidth and less transmitted
power.

Therefore, a cable subscriber with a
Studioline cable audio terminal will be
able to receive stereo music at the same
quality as though he had a digital audio

disc player in his home, even if he re-
sides at the very end of a cable system
where standard FM multiplex stereo
would be of only fair to poor quality.

The very narrow band occupancy and
very low operating power level enables
the Studioline-system to provide up to
69 channels of super quality stereo.
Nine channels are transmitted in the 72-
76 MHz band, and 20 channels each in
the A-2, A-1and A bands. The frequency
plan and operating power levels meet
the new FCC carriage rules for the A-1
and A-2 bands. The system also has
been tested and found compatible for
transmission over Hughes AML micro-
wave distribution systems,

The Studioline system is tierable and
addressable and also will autotrack tele-
vision channels through any TV set-top
converter, either baseband or RF con-
version. Models also are available that
allow remote control volume changes
when used with baseband converters
equipped for this option.

Off-the-air TV stations are carried in
stereo by decoding the BTSC stereo
and second audio program, then en-
coding into the Studioline system for
transmission to the subscriber. This en-
sures that the stereo signal gets
through the cable system completely
unimpaired. CED

Correction

The gremlins got us. In our January pro-
file of taps and traps, we omitted the
Regal line of taps and the Arcom traps.

The Regal series includes both 500
and 600 MHz products. The 2-, 4- and 8-
way taps feature minimum return loss
of 20 dB at 450 MHz, 18 dB at 500
MHz and 17 dB at 600 MHz. All pass
power at 6 amps, AC or DC.

Maximum insertion loss with tap
value of 32 is 0.6 at 450 MHz and 0.9 at
600 MHz. At 500 MHz, minimum tap-to-
output isolation at tap values of 8-32, 11-
35 and 14-38 is 20-40 dB, 23-43 dB and 26-
48 dB respectively. At 600 MHz, mini-
mum tap-to-output isolation at the
same tap values is 20-42 dB, 23-45 dB
and 26-50 dB respectively.

Regal products are available exclu-
sively from Anixter Communications.

Missing from our listing of traps was
the Arcom line. Minimum channel
rejection depth is -70 dB, lower adja-
cent video attenuation is less than 1 dB;
lower adjacent sound attenuation
ranges from -4 to -25 dB. Upper adja-
cent video attenuation runs from -2 to -
15 dB with insertion loss of less than 1
dB at tempereratures from -40° to
+140°F.

Arcom traps are available from
Northern CATV Sales.

ROHNe

OBSTRUCTION LIGHTING

"
|

e COMPLETE SYSTEMS

e STATE-OF-THE-ART ALARM AND
LIGHTING CONTROLS

e REPLACEMENT PARTS FOR
MOST MAJOR MANUFACTURERS

Rohn manufactures complete Obstruction
Lighting Systems for all types of application.
For more information call or write:

ROHNe

P.0. Box 2000, Peoria, IL 61656
TWX: 910-652-0646 FAX: 309-697-5612
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By Dr. Raymond G. Capek,

Zenith Electronics Corp.

quirement of Article 820, Community
Antenna Television and Radio Systems,
mandates bonding between all power

and communication facilities where

they enter premises. To satisfy this re-
quirement, the shield of a cable must
be connected to the same ground as
the neutral of the power line. As a re-

sult of the regulation, all cable installa-

tions become potential ground return

the ground wire. Figure 1 depicts the
grounds at a house.

ground.
metal

oxide varistor),

non-bonded and non-grounded. Even
though the system has continuity at ele-

power drop and three possible shield
Separate grounding of the cable with
a ground rod, as shown in part A, is not
bonding. To comply with the NEC, a

wire not smaller than #18 must be run
from the cable ground to the power

An interruption of the ground wire,

as shown in part B (for example with a

renders the
ground broken and the system both

circuits for power line currents caused

by high resistance neutral returns. The

problem of currents in the cable shield
must be solved by interrupting the ca-
ble shield as opposed to interrupting

vated potentials, it is unacceptable be-

cause of danger to individuals in the

home with the discontinuous ground.

Interruption of the cable shield, as
shown in C, will prevent power line cur-

The National Electrical Code (NEC) re-
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cable shield must not impede current Figure 1 Power drop and possible
flow at communication frequencies, shield grounds to a house
52/March 1985 Communications Engineering & Design



Satisfaction
guaranteed.

Head-end

= RECTTEE

Test equipment

ol ' (e 5. 3
Y ad ) s £ooe .
i 4% & “ P 3 X ‘
L——v
Head-end through drop materials, it performs the way we say, or we’ll correct it — immediately.
- - Distribution
TV VR -~ I [T LT
A=K | At -
e “é,/ L, : Wl Al
F""’—-;] r,@f . Taps & connectors
—_ i . ’A .;( -
1f-m-.— e | *ﬂ. : & O =
"t‘m ot ; } 4 - --Be—- =
| PRyt | [
| L y’ =
e il L =

o Srm——— L 3
- :
We stock all major brands, and can tailor packages to your needs.
s Underground ~
-~
| / —
O | = ¥ e
| | ® | . b 4 - LN
J o s
Items arrive when you need them, not sooner or later.
< Cable
ae= =

- S— a S g < S —=——mz=——

_ Tools and safety

Call Cable Services with your next order, or for a free catalog: 1-800-233-8452. (In PA, call 1-800-332-8545)
e

STOP -~ N e s

N Coble SerVices Compcn}/lnc Reader Service Number 37

2113 Marydale Avenue, Williamsport, PA 17701



Burnup & Sims

Teamwork and e

erience,

awinning combination.

There’s no substitute for experience. And no other cable
products company has more of it than the combined
resources of our Cable Products Group.

LECTRO STANDBY POWER

Over the past 10 years our Lectro Products Division
has grown to become recognized as a leader in providing
standby power systems to the cable TV industry. Today
we design, engineer and manufacture over 50 separate
models capable of performing a variety of emergency
power supply functions—nobody else even comes close.
Maybe that is why we currently have more standby units

in the field than any other manufacturer.
For low price, high quality and advanced technology,
Lectro leads the way in standby power.

CAPSCAN CABLE

In just a few short years, our Capscan Cable Manufac-
turing Division has firmly established itself as the preferred
supplier of choice for hundreds of cable systems and
MSO’s from coast to coast. Capscan has earned this posi-
tion because of its commitment to quality standards and
reliable service. That translates into reduced inventory
costs and improved cash flow for both MSO’s and system
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owners. And being part of Burnup & Sims, a financially
stable, time-tested corporation with assets of over $137
million, gives Capscan a solid foundation that sustains our
winning record.

Whatever your trunk or drop cable needs, Capscan can
fill the gap in products and service where others fall short.

THE SOLID, SENSIBLE CHOICE

Lectro and Capscan, when teamed up with our
experienced Cable Com construction affiliate, provide
you with complete turn-key services without the multiple
cost mark-ups involved in dealing with separate suppliers.

z Burnup&Sims

We welcome the opportunity to prove it.

Lectro and Capscan. We're what makes Burnup &
Sims Cable Products Group the solid, sensible choice
for cable and the power to back it up wherever and
whenever you need it.

Burnup & Sims Cable Products Group:
Capscan: (201)-462-8700, (800)-222-5388,
Lectro: (404)-353-1159, (800)-551-3790,
Cable Com: (404)-482-7612.
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Figure 4 Effect of capacitance
value on EMI attenuation
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nor must shielding at these frequencies
be compromised. This is of primary im-
portance to multiple service operators
since signal loss and co-channel pickup
are unacceptable. (Special steps to en-
sure signal integrity will be discussed.)

This concept allows the system
within the home to be safely bonded to
the proper ground and the users pro-
tected. The cable system is protected to
the extent of the isolation. Since such
protection is the object of the NEC reg-
ulations, these regulations permit isola-
tion systems of the type described. Arti-
cle 820-7 (b), Shield Protective Devices,
permits grounding of a coaxial drop
cable by means of a protective device
that does not interrupt the grounding
system within the premises. Installing
the isolator outside of or at the en-
trance to those premises does not inter-
rupt the grounding within the prem-
ises.

TV receiver isolators

A system that has been under devel-
opment and evaluation for two years at
Zenith will illustrate the limitations and
problems of cable isolation. At the 1982
Western Show, Jim Stillwell discussed a
Zenith TV receiver isolation system as a
possible solution to cable isolation. It
consists of a tubular ferrite bead and
two tubular capacitors that provide sig-
nal coupling between the two shields
as well as DC isolation. Together, these
components constitute a pi filter for
EMI attenuation. The two capacitors in
parallel have a 3000 to 4000 pf capaci-
tance value with a minimum 0.0625 inch
conductor spacing as required for U.L.
listing. For the device shown, center-
line isolation is realized by a series ca-
pacitor in the tuner of the receiver.
However, it also has been incorporated
in the connector.

A typical unit for TV receivers has a
U.L. listing, a capacitance of 3000 to
4000 pf, a dissipation factor (df) of 0.01
to 0.08, a ferrite bead with an impe-
dance at 50 MHz having a real compo-
nent greater than 15 ohms and an ima-
ginary component less than 17 ohms,
an impedance at 17 MHz having a real
component greater than 7 ohms and an
imaginary component less than 17
ohms, and a voltage breakdown in ex-
cess of 1200 VAC. The units can have a
bleeder resistor of 1 to 4 M ohms (thus
the 0.08 df). The EMI attenuation is ade-
quate over the frequency range, and
the attenuation increases with fre-
quency as is characteristic of pi net-
works. The attenuation values at fre-
quencies above 200 MHz are close to
the limit of the measuring equipment.

The EMI attenuation measurements
were made using a method similar to
the Belden SEED (Shield Effectiveness

Evaluation Device) system. The VSWR
measurement is shown in Figure 2. The
insertion loss was measured with the
system shown in Figure 3. It was less
than Y2 dB for all devices.

Cable isolators

As a result of interest from the cable
industry, the TV receiver isolator was
modified for insertion into a line or as a
retro-fit for existing ground blocks. All
units utilize termination by means of F
connectors, either male or female. Be-
cause of two-way cables and system
coupling, the cable industry requires
greater EMI attenuation at the lower
frequencies than are used for TV receiv-
ers.

The EMI attenuation of an isolator is
improved by using higher capacitance
values. Figure 4 shows that capacitance
increases to 17 nf will provide EMI at-
tenuation of 60 dB at 20 MHz. The prob-
lem is that this capacitance increase
would decrease the impedance and in-
cease the leakage current at 60 Hz. Jo
obtain U.L. listing, the leakage current
must be less than 0.5 ma at 125 V - 60
Hz. To realize this, the capacitance
must be less than 10 nf.

In addition to greater EMI attenua-
tion, higher voltage breakdown values
can be realized. The voltage breakdown
of the isolator is dependent on the gap
between electrodes; and if values
higher than the 1200 VAC potential for
the TV receiver isolator are required,
potting and thicker capacitors are nec-
essary. To maintain the same EMI[ char-
acteristics for the high voltage unit, the
capacitance value must be maintained.
This requires a higher dielectric con-
stant material or a unit of greater
length. The present units utilize a mate-
rial with a dielectric constant of 6,000.
Further increases in dielectric constant
are achieved with a degradation in di-
electric strength, temperature coeffi-
cient and dissipation factor.

Units with very high voltage isolation
have been developed which will isolate
a 7V2 KV dump from a 0.5 uf capacitor.
These units must have center line isola-
tion to prevent breakdown to the cen-
ter conductor. As higher isolation po-
tentials are achieved, all of the compo-
nents of the system must be re-
examined to assure that other parts of
the system are able to withstand the po-
tentials. However, very high voltage iso-
lation may create a safety concern be-
cause it could create a potential hazard
to individuals inadvertently contacting
an unprotected isolator. Therefore, the
voltage across an isolator should be
limited to a maximum value, although a
protective insulating barrier may en-
close the unit.

To obtain U.L. listing on an isolation
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device, a spark gap has been proposed
that will ensure that the voltage break-
down will not exceed 1200 VAC but wil
not be less than 700 VAC. For this unita
10-15 K ohms resistor is in series with
the spark gap to extinguish an arc ini-
tiated by a high voltage burst when the
potential across the unit drops below
700 VAC. The spark gap limits the po-
tential sustained across the isolator and
insures that the discharge will occur
across the gap and not elsewhere in the
unit. Samples of these units are pres-
ently being evaluated by U.L., and com-
pletion of testing is imminent.

Additional EMI performance can be
realized with multisection pi filters.
Rather than utilize capacitance values
that exceed the limit allowed for 60 Hz
leakage current, a three capacitor, two
ferrite network provides improved EMI
attenuation as shown in Figure 5.

For European installations where the
capacitance limit is 5 nf with the 240
volt power systems, a more complex
multisection filter provides the EMI at-
tenuation required for two-way cable
systems. For these units three capaci-
tors totalling 5 nf with two ferrites be-
tween them comprise a dual pi filter
and provide attenuation similar to a 10
nf, three element unit.

Over 40,000 units are in service, and

no problems with co-channel pick-up
or signal loss have been associated with
the isolator. Tests made with the New
York Cable Commission mobile unit at
25 MHz signals found no detectable in-
terference.

Spurious ground loops

The advantage of the pi filter is that
radiation (egress or igress) is greatly
minimized. In addition to the benefit of
providing isolation from ground fault
currents, these devices have proven
adequate for isolating components
from each other and preventing spu-
rious ground loops, the possibilities of
which have greatly increased with the

Figure 5 EMI attenuation of five
element isolators with capacitance
values of 4.5 to 13 nf
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popularity of VCRs and decoders. To
block such loops and prevent radiation,
devices with adequate EMI attenuation
are required. Male-female F connector
units were designed for use in lines be-
tween components as opposed to the
line coming into a premises.

Summary

Cable isolation can be achieved by
interrupting the shield and bridging the
gap capacitively. EMI attenuation is en-
hanced with a lossy ferrite bead com-
plementing two capacitors to form a
coaxial pi filter. Significant EMI attenua-
tion improvement is realized by in-
creasing the capacitance value, but that
value is limited by the allowable leak-
age current. The voltage breakdown
potential can be increased by increas-
ing the dielectric thickness of the ca-
pacitors, but the amount of voltage iso-
lated by a device can be a safety
concern. The NEC and U.L. have recom-
mended that the voltage across an iso-
lator be limited, and a spark gap has
been found to be the best method of
accomplishing this.

EMI attenuation depends on how the
capacitive and inductive elements are
distributed. With a given total capaci-
tance, a multi-section pi filter has atten-
uation superior to a single pi filter. cED
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Only Sprucer offers total flexibility to meet the challenging marketing needs
of cable service. There are no technical limitations with Sprucer as to the number of
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to poles are usually jacketed. Cables
buried or placed in conduits should use
corrosion-resistant flooding gel be-
tween the outer jacket and the alumi-
num shield. The gel protects the alumi-
num from corrosion if the jacket is cut
or damaged. Armored cable with flood-
ing gel is mandatory where the cable is
buried underground without further
protection and where it is mounted in
underground vaults and might be dam-
aged by water or rodents.

Cables with messengers are available
for suspension between buildings or
on poles. This feature provides protec-
tion and eliminates the need for strand
lines.

Feeder cables

Smaller-sized trunk cables are used
for feeder cables. These indoor cables
are selected according to the following
criteria.
@ The physical constraints of the
building: smaller cables are easier to in-
stall.
B The required signal level of the dis-
tribution network: larger cables have
less signat loss.
@ Local and national building codes.

In general, jacketed or unjacketed
0.500-inch aluminum cables are used

for trunks and feeders.

Drop cables

Drop cables connect feeder cables to
network outlets. These cables need not
be very large, since only one cable is
used for each outlet. They range from
RG-11 and RG-6 to RG-59. Each type in-
corporates foil and braid shielding to
prevent radiation and pickup of RF en-
ergy. The outer jacket is made of an in-
sulating material.

Drop cable lengths vary from 10 to 50
feet. They can be installed above ceil-
ings and through walls. A drop can con-
nect directly to a wall outlet or to a de-
vice such as a television receiver, mod-
ulator, demodulator or data modem. To
minimize pickup of noise and broad-
casted RF signals, the best quality and
best shielded cable should be used for
drops.

Installation

Cables can be installed throughout a
facility with or without conduits. This
choice depends on the type of insula-
tion used by the cable and on building
codes. Fire codes might prohibit PVC-
coated cables in ceiling plenums or
computer floors because toxic fumes
could be circulated if a fire occurred. In
these cases, PVC cable can be placed

inside a conduit, or cable with a fire-re-
tardant jacket (such as Teflon) can be
used.

Installation of Teflon cable is more
expensive than PVC cable because of
special connectors and longer labor
time to install these connectors. A rule-
of-thumb states conduit instaliation
cost, including materials, to be around
$1 per foot. Conduit provides addi-
tional physical protection for the cable
and additional shielding from radiated
signals.

During construction, buildings can
be piped with conduit for cables. Pas-
sive components and amplifiers should
be installed inside enclosures appropri-
ate for the environment. Each enclo-
sure should be located to provide ac-
cess for alignment and maintenance.

Proper ventilation should be pro-
vided for components mounted inside
enclosures. It is important to maintain
the temperature inside the amplifier
housing as close as possible to the tem-
perature experienced by the cable. En-
closures installed inside buildings
might require fans to prevent heat
build-up. Enclosures installed outdoors
might not need fans, depending on the
amplifier’'s operating temperature
range and environmental conditions.

Although coaxial cable is durable, it
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Eliminate the weak link...
with Alpha Standby Power.

Alpha is the FIRST and ONLY UL/CSA approved Standby
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automatically scans six
channels that you
specify. Wheniit finds a
leak, it switches to an
audio beacon and leads
you to the problem.
Then you can switch to
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is not invulnerable. When transporting
and installing coaxial cables, always
handle them carefully. The cable
should be left uncut and fastened se-
curely until it is required for installa-
tion. During installation the cable
should not be kinked or bent beyond
the specified limits.

Cable attenuation

The attenuation of a coaxial cable is
often quoted as a single number, such
as 10 dB per 100 feet. This is the atten-
uation of the cable at the highest fre-
quency of interest for the system (usu-
ally 300 or 400 MHz). However, cable at-
tenuation is not constant and changes
with both frequency and temperature.

Cable attenuation increases with in-
creasing frequency in a nonlinear (ex-
ponential) manner. This characteristic
is due to the composition of the cable
and is called cable slope or cable tilt,
and it must be considered when de-
signing a distribution network.

Figure 6 shows the attenuation
change with frequency for a 20 dB
length of 0.500-inch cable. Figure 7
shows attenuation per 100 feet versus
frequency for several different sizes of
cable. This graph shows that as cable
diameter increases, cable loss de-
creases, which is why larger cables are
preferred for long cable runs. The
smaller coaxial cables have more loss,
and only short lengths of them are used
in drop cables.

Cable attenuation also is directly af-
fected by temperature variations. The
attenuation of coaxial cable increases
with temperature at the rate of 0.11%

per degree Fahrenheit. This amounts to
an overall change of about 15% over
the temperature range of -40 to +120
degrees Fahrenheit. The accepted rule-
of-thumb is 1% change in cable atten-
uation for every 10 degree Fahrenheit
change in temperature at a given fre-
quency.

The network must function properly
despite any RF signal level changes
caused by frequency and temperature
variations. In bidirectional systems
there are two different variations that
must be considered: one for the for-
ward path and one for the return path.
The design must take into account ca-
ble tilts for both of these frequency
bands. These variations affect the oper-
ation of the amplifiers (because they
determine equalizer selection and set-
ting) and the overall peak-to-valley re-
sponse of the system. Amplifiers must
compensate for the combination of ca-
ble loss, tilt, and temperature variations
experienced in daily operation. Proper
compensation keeps system gain and
signal levels reasonably constant under
all possible conditions.

Ampiifiers

Because of the parameter variations
caused by frequency and temperature
changes, only small systems can suc-
cessfully transport signals without re-
quiring compensation circuitry. Modu-
lar amplifiers in the distribution system
can include various equalizers, gain
blocks, filters and other circuits that
make up for cable-caused variations.
Signal level gain corrects for attenua-
tion caused by the cable and by other

Figure 6 0.500-inch cable loss
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components. Frequency compensation
(equalization) corrects for cable tilt.
Amplifiers are differentiated by their
cost and performance. The cost factor
is straightforward: the more expensive
units usually provide better perfor-
mance. The cost of a unit can depend
on the following characteristics:
@ Gain is the increase of signal level
occurring from input to output of the
amplifier. Amplifier gains are usually 20
to 30 dB.
B Output level is the maximum signal
level that the amplifier can deliver.
@ Noise figure is the amount of noise
contributed by the amplifier.
@ Distortion is the amount of un-
wanted modification of the input signal
done by the amplifier (this includes in-
termodulation products, which are of-
ten specified separately).
@ Gain control of an amplifier can be
either manual or automatic. Automatic
gain control units are more expensive.
When evaluating the gain specifica-
tion of an amplifier, the design engi-
neer should include any associated pas-
sive loss. The usable gain of an ampli-
fier is the gain available from a fully
configured unit and it equals total gain
less the insertion loss. A configured
unit might contain additional modules
such as filters and equalizers. These
modules have an insertion loss that
must be subtracted from the total gain
of the amplifier. This loss is generally
between 1 and 3 dB, depending on the
configuration of the amplifier.

Amplifier gain control

Two different types of gain control
for an amplifier are available, manual
and automatic.

The gain of a manual gain control
(MGC) amplifier mainly is adjusted by
hand. Variations caused by tempera-
ture changes can be accommodated au-
tomatically by an internal thermal com-
pensator circuit that changes the ampli-
fier's gain. This combination of MGC
with thermal compensation suits
broadband local network applications
because most of them do not exist in
harsh environments. (Amplifiers for
outdoor CATV networks must accom-
modate wider signal level changes
found in that environment.)

MGC amplifiers primarily are used
on short-range, high-signal-level distri-
bution trunks. Their cost per unit is less
than that of automatically-controlled
amplifiers.

The thermal compensation provided
by MGC units is desirable only when
the amplifier is subjected to the same
temperature variations as the cable. A
problem can arise, for example, if the
amplifier is installed in a pedestal above
ground and the cable is underground.

YOUR PROFESSIONAL
CONTRACTOR

We provide you with the following services:

Underground and aerial construction either on a turnkey or labor basis.
@ Strand mapping and design services
® Meter balance and sweep system
® Head-end and earth station installation

Dedicated to Quality and Performance

T,
<
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Home Oitice
P O Box 760 . (912) 557-4751
Reidsville. Ga 30453 Established 1972 Watts 1-800-841-4361

When you need every advantage:
Count on Sitco’s top Performance,
Price,Delivery, Research & Development

You’'ll get the best high tech antenna ever.

For 30 years SITCO has designed arrays to withstand severe weather and
give top performance throughout the world. All arrays are cut to channel
and include installation materials for mast or tower mounting. Phone or
write and give us your requirements. We'll give you our latest top performers.

VHF & UHF tower mounted arrays available in cantilevered, single bays,

vertical stacks or stagger stacked quads. Reader Service Number 50

.SITCO Antennas

10330 NE.Marx St. PO.Box 20456, Portland, OR 97220(503)253-2000
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In that case, the amplifier would proba-

bly experience greater temperature - -
variations than the cable. To eliminate Flgure 7 Cable attenuation

possible overcompensation, the ther- versus frequency for various sizes of coaxial cable

mal circuit should be removed from the

amplifier. In most cases, doing so re-

quires no special tools or training. 10 10

The automatic gain control (AGC)

amplifier maintains a relatively constant

output level regardless of input level

variations. It can accommodate

changes of 3 dB above or below the

nominal input value. When used prop- W

erly, AGC amplifiers can provide con- /,/// /

stant signal levels to all outlets in facili- P ]

ties that expgrience varying environ- </ A

mental conditions. >

A general rule-of-thumb is that a 6-dB

change in the input signl of an AGC 1.0

amplifier causes a 1-dB change in its 8

output signal. 5
S
4
3

\
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Types of amplifiers
Four main types of amplifiers are |
used in broadband systems: trunk
bridging, line extender and distribution
amplifiers. Each offers different charac- 2
teristics, performance, and features,
and each is appropriate in ditferent ap-
plications. ’ 1
Trunk amplifiers are high quality, low 5 10 20 30 50 100 200 400 700 900
distortion units capable of being cas- FREQUENCY (MHz)
caded into long chains to distribute sig-

w hoo ®» O

it Tower
QRIIJEII\;,II'\I |T g ' cable clips

for proven quality

MADE
?—ﬁﬁ\n leJERI?-I%LCD - and economy

Descramblers e IRC
Quick Turnaround Lk '.I'ower-.leaders
Warranteed e Insured ': 0 in the industry

Est. 1978
N@RF[}‘{] EASF @A@[LE e Sure-fit for quick simple installation.

e Plated, hardened, flat-headed

E[LECT R@N DCS” []N@o Steel masonry nails, pre-assembled

ready for use.

o Sizes to fit all coaxial cables, including Dual ROUﬂd
H : quad and double shielded, both single
Jim ,Hapls and dual systems. Availabie in black,
41 Huntington St. white and grey. WELDONE TRADING CO. INC.
New London, Ct. e Sold by most leading distributors — ‘st?tl l;%%e"d'e Street W.
(203) 443-7675 Ask tor Tower by name. Montréal, Québec HAN 252
e Write today for samples, literature and a (514) 381-8861
copy of Tower Cable Clips test results as
required by the British Telephone Com- EXCLUSIVE UNITED STATES
Reader Service Number 51 pany, giving name of your supplier. IMPORTERS
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CAN'T FIND BETTER SERVICE THAN BRAD.

e Expert Technicians ¢ Quick Turnaround
® Quality Service ¢ Fair Prices

e Test Equipment e Power Supplies

¢ Headend Equipment e Trunk Amps

e Line Amps e Converters

1-800-382-BRAD

CABLE ELECTRONICS INC.

9325 Bay Plaza Blvd. Corporate Headquarters
Suite 209 1023 State Street
Tampa, Fl Schenectady, NY 12301

(813)623-1721 (518) 382-8000

THE
CONVERTER

Quality Workmanship ¢ Dependable Service ® Prompt Delivery

MARKETPLACE™

4630 Pacific Hwy. East
Suite B-7
Fife, WA 98424
(206) 922-9011
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nals throughout a large geographic
area. Amplifiers are cascaded, or con-
nected in series along the trunk cable,
to make up for losses and variations
encountered in long cable runs.

Trunk amplifiers typically are oper-
ated at 22 dB gain, with input levels of 8
to 10 dBmV and output levels of 30 to 32
dBmV for 35-channel systems with 20
amplifiers in cascade. Where fewer
amplifiers are cascaded, output fevels
can be increased up to +45 dBmV.
When any amplifier is to be operated
above its suggested output level, the
manufacturer should be consulted for
advice.

A rule-of-thumb for cascading ampli-
fiers is that each time the number of
amplifiers in series is doubled, the out-
put level of each unit must be reduced
by 3 dB from its rated output. For exam-
ple, the output level of each amplifier
in a cascade of two units should be 3 dB
below the rated output of the ampli-
fiers or less. Doubling the number of
amplifiers in series up to four requires
that the maximum output level be re-
duced to 6 dB below rated output or
less. With eight units in cascade, the
maximum output level should be 9 dB
below rated output or less.

The bridging amplifier, or bridger,
provides high level signals for distribu-

tion on the branch or feeder lines. They
can be installed inside the same hous-
ing as the trunk amplifier. The output
signal level of a bridging amplifier is
usually +47 dBmV at the highest oper-
ating frequency.

A bridging amplifier receives its input
signal from the tap of a directional cou-
pler connected to the output of a trunk
amplifier. One to four output lines are
available for distribution.

in a broadband network, a common
truck line can feed several buildings.
The bridging amplifier can drive distri-
bution cables that feed the individual
buildings. With this approach, trunk
amplifier levels can be adjusted to
CATV standards, allowing easy cascad-
ing and future expansion.

Figure 8 illustrates an example of sig-
nal levels for a trunk and bridging am-
plifier combination. Return path signal
levels, when not given on the drawings,
are equal to or slightly greater than the
forward path signal levels.

Test points are provided at both the
input and output points of the ampli-
fier. The input test point is used to sam-
ple the signal before the input filter,
pad and equalizer modules. The output
test point is used to sample the signal
after the amplifier, directional coupler
and filter sections.

]

Line extender amplifiers, or line am- |
plifiers, are used when the signal level
provided by the bridging amplifier is
insufficient to drive receiving devices.
These amplifiers cost less but have
higher distortion and noise figure spec-
ifications than trunk and bridger units.
Line extender amplifiers should be lim-
ited to a maximum cascade of three to
provide acceptable quality signals to
the users.

Some smaller two-way networks use
line extenders as their only amplifying
device. Such systems have the follow-
ing characteristics.

B Cascades of three or less

B Many outlets located within a small
area

B Coverage of a limited geographical
area

Line extender amplifiers are available in
the subsplit, midsplit and highsplit for-
mats for two-way applications, as well
as in dual cable versions.

Internal distribution amplifiers are
high gain units used for signal distribu-
tion. They can be used where several
high level feeder legs are required, for
example, over several floors within a
building. Cascading is not recom-
mended because of their higher gain.

One advantage of such amplifiers is
that they have built-in 110-Volt ac

P.O. Box 308
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Aerial and Underground Construction

Apartment Postwires (including highrises)

Residential Installations

Rebuilds

System Maintenance and Upgrading
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5850 South County Rd. 25-A  Tipp City. Ohio 45371

Reader Service Number 54

513-667-4416

Communications Engineering & Design




The new 100sx from Ditch Witch...

Priced Lower Than Any
% Other Compact Plow!

Al S ———— e .

GET PARTS, SERVICE

FAST. Because the 100sx

carries the name Ditch
Witch, it’s backed by the
industry’s largest and best parts
and service organization. That
means you get parts faster, with
trained service specialists who
are ready to serve you in the
shop or in the field.

LOWEST PRICE. The

100sx is the lowest-

priced small plow on the
market. It can match or exceed
the production of any machine
in its class. And it’s built by
Ditch Witch — pioneers in
vibratory plowing for over,

PRODUCTIVITY. Size,
vibrating mechanism,
blade design, hydrostatic
ground drive and controls make
the 100sX the most cost-efficient
drop plow you can buy. An
optional reel carrier makes the
job even easier.

COMPACT. At 24 inches

wide, 40 inches high, the

100sx can work in
confined areas where bigger
equipment can’t go. One man
can load and unload it. And it
can be transported by trailer or
in a small truck or van.

HYDROSTATIC
GROUND DRIVE.
Hydrostatic ground drive
makes the 100sX easy to operate.
One lever controls direction and
speed. Infinitely variable ground
speed from zero to 140 fpm gives
you the speed you need, adjusting
smoothly without shifting.
Hydrostatic ground drive and
rubber tires mean better traction,

- less turf damage.

BLADES. Bury cable
with 6,8, 10and 12 inches
cover using one blade,
which is easily installed and
removed with two knock-out
pins. Two blade positions vary
the blade angle to fit work
conditions. The feed blade’s
removable chute back makes

it easy to put in cable — no
threading — and allows easy
cleaning of the chute. It also
allows cable to be removed
without being cut. A pull blade
is available for installing

plastic pipe and other materials.

Reader Service Number 55

Ditch Witch built the 10-HP-class 100sx with the
features you said you need in a compact drop plow. It
costs less to buy, less to operate and is backed by the
Ditch Witch dealer organization. It’s the best value
anywhere in a compact drop plow. The Charles Machine

Works, Inc. P.O. Box 66, ®

Perry, Oklahoma 73077, -

(408) 336-4402. D .fc '
Witch

Worth more, every day



Today More Than Ever. . .
You Cannot Afford To Settle For Anything
Less Than The Best.

CALL THEtEXPERTS
d

C-2 Utility Contractors of Texas, Inc.

Where Quality & Construction Go Hand in Hand

Houston, TX
(DETIET-TN D ¢ (713) 465-7550
(214) 289-1801 Telex 170496

Reader Service Number 56



TECH II

power supplies and do not require ac
power to be transmitted over the cable.
Currently these amplifiers are available
in subsplit and midsplit versions only.

Amplifier modules

Several additional circuit modules
that can be included inside amplifier
housings. These modules can provide
signal attenuation, return channel gain,
frequency equalization and remote
control. When the input signal ampli-
tude is too high, a pad can be installed
inside the amplifier module, in series
with the amplifier’s input, to reduce the
level.

All four types of amplifiers can be
used in bidirectional networks by add-
ing appropriate filters and a second
amplifier module for the return path.
Return path amplifiers usually have less
gain (19 to 26 dB) than forward path
amplifiers since cable attenuation at the
lower frequencies (return direction) is
less than at the higher frequencies (for-
ward direction).

Variable equalizers to compensate
for cable tilt can be installed in each
amplifier housing. These circuits pro-
vide a frequency response that is the
inverse of the response of the coaxial
cable. The combined effect of the cable
and the equalizer is to provide equal at-

tenuation to all signals regardless of
their frequency.

Adjustable equalizers can accommo-
date different cable lengths. A single
equalizer circuit can be used inside all
amplifier housings, which needs only
to be adjusted for the length of cable
between it and the previous amplifier.

A feeder disconnect circuit can be

added into an amplifier housing, usu-
ally a bridging amplifier. This circuit
permits disconnection of a feeder line
from the trunk, either remotely or lo-
cally, which can help when trouble-
shooting and repairing the network.

M When noise or unwanted signals
are entering the system from an un-
known point, disconnecting one feeder

Figure 8 Trunk and bridging amplifier

4 N
H—.—.—'—{ O
FORWARD BRIDGER FORWARD
+10 dBmV IN AMPLIFIER +32 dBmv OUT
) +37 dBmv FORWARD | M
BRIDGER | 4 +23 dBmV RETURN
. DIPLEX =
+32 dBmv OUT FILTER FEEDER @ +14dBmV IN
RETURN MAKER RETURN
=71 Y
|
\_/ T
\. J/
ASSUME: 22 dB trunk spacing
31 dB loss between point A and the user connection 22 2dB
54 dBmV signal at the user connection injected into the return path .6 gBmv

ARENA
SYSTEMS
INC.

CONVERTER SERVICE
CENTER

Most Makes & Models serviced

e 15-day warranty

e 180 day warranty

e used & rebuilt converters
bought and sold

2118 W. Main St.
Suite 201
Norristown, PA 19403
(215) 630-0320
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The One-Stop Source
Since 1959
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L €2

Manufacturers of:

® Coaxial Cable

® Multiconductor Cable
® Type 'F' Connectors
® AB Switches

® Type ‘N’ Connectors
® Adapters

® Splitters

& Amplifiers

® Shrink Tubing

® BNC Connectors T

Drop Wire Specials
® RG 59/U 1M’ Spools 40% F&B-~
$42.80/M’
® RG 6/U 1M  Spools 40% F&B"
$52.20/M°
50 M' PREPAID

Y

Call or Write for Complete
Catalog & Pricing

P.O. Box 95 — 55 Railroad Avenue
Garnerville. New York 10923
TOLL FREE: (800) 423-2322

in NY Call Collect: (914) 947-1554
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line at a time can help to isolate the
source of the problem.

B When aligning the system, discon-
necting branches from the trunk can
help to check and match the signal lev-
els coming from all branches.

Control signals for feeder switching
originate at the headend and are gener-
ated by status monitoring systems and
intelligent amplifiers. The state of each
module (on, off or remote) can be se-
lected individually. Placing the module
in the on or off state connects or dis-
connects the feeder and trunk. In the
remote state, a signal sent from the
headend controls feeder switching.

Power supplies

All amplifiers require ac power. The
internal distribution amplifier contains
its own power supply and can connect
directly to a 110-Volt ac outlet. All other
units run on either 30 or 60 Volts ac that
are delivered over the coaxial cable by
power supplies. Distributing power in
this manner eliminates the need for
110-Volt ac outlets at each amplifier lo-
cation and allows greater flexibiltiy in
amplifier placement.

Thirty-Volt power is used mostly in
older systems. Sixty-Volt power is used

widely in modern broadband commu-
nication networks.

AC power is coupled to the coaxial
cable through devices called power
combiners. These devices permit the
injection of power in either or both
directions with little effect on the radio
frequency signals.

Once power is delivered to the cable,
multi-taps and amplifiers can control its
distribution.

B For safety reasons, multi-taps pass
current along the trunk connections
but prevent it from reaching the out-
lets. Each outlet is electrically isolated
from the main network and from other
outlets, reducing the possibility of total
system failure from accidental or mali-
cious causes.

B Amplifiers can pass or block ac
power travelling on the cable. Power
can be passed to other amplifiers or
stopped at either the input or the out-
put of each unit.

Observe these precautions when send-
ing ac power over coaxial cable.

W AC power should not be injected
through multi-taps or couplers incapa-
ble of passing power. Typically, units
unable to pass power have F-type
connectors.

B Use only cables with seamless alu-

minum shields to convey power.

B Consider the current-passing capa-
bilities of each device in the network to
ensure that limits are not exceeded.

In system design, a general rule-of-
thumb has been one power supply for
every three amplifiers and cable spans.
This quantity depends on cable resis-
tance and amplifier operating current
and voltage. Large networks require
calculations using power supply volt-
age and current capacity, amplifier cur-
rent draw and required input supply
voltage, and cable loop resistance. The
power available for each amplifier can
be found by Ohm’s law. These calcula-
tions will show where additional power
is required.

One result of calculating power re-
quirements is learning that amplifiers
are voltage dependent and not current
dependent. I[f the voltage drop across
the cable between an ampilifier and its
power supply is too great, the amplifier
operates poorly, if at all. To solve this
problem, another power supply can be
added to the system, or a cable with
less resistance can be installed.

Standby power units can be incorpo-
rated into any broadband network.
These units provide power when the
network’s main ac input line fails.

cED
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MULTI-BEAM FEEDS

® Maximize your programming capability, by
receiving Galaxy |, Satcom Il R, Comstar D-4,
Westar 5 and Spacenet with the use of one dish.

e Add to system revenues, through tier expansion.

e Eliminate additional land acquisition and the
installation costs of multiple dishes, while increasing
your earth station investment.
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OR oy
__muiTiREED?
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The Rainbow Multi-Beam Feed allows you up to
5 prime focus feeds, depending on the size of
your antenna.

For a compilete list of antennas that can be retrofitted
call or write:
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Underground boring equipment

Maximum
cable/pipe Installation Trench size Self Engine Unit Unit
Model diameter speed required leveling size dimensions weight
Burnup & Sims
Horizontal 2-6inches Upto15inches 15ft. x 18inches No 16 HP 15inches (w) 200 Ibs.
earth boring per minute x 18 inches (h)
machine x 5 feet (l)
Elephant Industries
Peanut 1-4inches N/A 8 x 32inches Built-in 16 HP 8inches (w) 160 Ibs.
jack 32inches(l)
E-4 4inches Upto8fpm 6inches wide Hydraulic Optional 8 inches (w) 199 Ibs.
stabilizer 18 HP x 33 inches (f)
gates hydraulic
power
unit
JI Case
Hydraborer Boring bits: Boring 4or6inches Manual 25 HP: Mini N/A 82 Ibs.
attachment for 2-3inches unit speed 35 HP: Maxi
Mini- & Maxi- Backreamer: 0-320 fpm
Sneaker 4-6inches
Vermeer 8Y2 inches N/A T-shaped trench: N/A Hydraulic min.  48inches (w) 186 ibs.
6 inches horizontal 2,000 psi x 26 inches (h)
x 12inches vertical x 36 inches (1)
6inches N/A 6 inches max. N/A Hydraulic min. N/A 51 Ibs.

2,000 psi
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For the Dealer Nearest You
Call 1/800/647-9824
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\\ Company




Centerline

Trench Trench trench to Physical Trenching
Model depth width outside edge dimensions speed
American 3ft.4inches; 6-18 inches (of machine) (transport) 0-63 fpm
Trencher @ 90° angle; in 2-inch left; 3ft.,, 1.5 16 ft. 6 inches (l)
600D up to 9 ft. increments inches; right: X 7 ft. (w)
4inches 3ft., 1.5inches x 10 ft. (h)
Ditch 60 inches 3Vs-12 18-9/16 inch; (transport) digging chain
Witch max. inches 16-11/16inch 82V inches (I} speed at
1420 (standard boom) x 35%2 inches (w) 251 rpm:
x 61%2 inches (h) 305 fpm
2200 64 inches 3V4-12 28 inches, (transport) (max. backfill
inches left; 29 inches, 149.5inches (I} speed) 2.9 mph
right x 57 inches (w)
x 66 inches (h)
2300 63 inches 5-16 inches 28inches, (transport) (max. backfill
left; 29 inches, 149 inches (I} speed) 4.1 mph
right x 57 inches (w)
x 82 inches (h}
Jl Case 26-66 inches 4-12inches N/A 202 inches (1) 0-3.3 mph,
25 + 4XP x 54.3 inches (w) forward or
x 82.2 inches (w) reverse
TF 300 66 inches 16 inches N/A 85inches () 0-16 fpm
max. max. with x 41 inches (w)
speciallassembly
TL 100 24 inches 4-6inches N/A 99inches (1) 1.80-4.82 fpm
x 31.5inches (w)
x 39inches (h)
Parsons 24 or 30inches 4-6 inches N/A 95inches () 0-25 fpm
T80 x 32 inches (w)
x 38 inches (h)
T120 24-36 inches 4-6inches N/A 115inches (!) 0-25 fpm
in 6-inch x 32inches (w)
increments x 38 inches (h)
Vermeer 60 inches 5-16 inches N/A 140 inches (I} digging chain
V-430 max. x 58 inches (w) speed: 223-
x 82 inches (h) 606 fpm
T-600D 31inches 4-10 inches N/A 200 inches (1) cutter wheel
Concrete max. x 95 inches (w) speed: 170-
Cutter x 98 inches (h) 1,070 fpm
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Plows

Max. plowing Transport Operating
Model depth speed speed Engine Dimensions Weight
Burkeen 24 inches 2.5mph 0-200 fpm Hatz Z790; 103 inches (l) 2,700 Ibs.
B-30 diesel, x 35 inches (w) (basic
Cable plow 30 horsepower x 50 inches (h) unit)
Ditch 16 inches 0.-2.84 N/A Onan NHC- (transport) 1,370 Ibs.
Witch mph MS two cylinder; 85inches ()
V252 25 horse power x 36 inches (w)
x 42 inches (h)
350 SX 27.5inches 3.8mph N/A Wisconsin (transport) 3,270 Ibs.
W4 1770 four 152 inches ()
cylinder; 35 horse x 46 inches (w)
power; Deutz x 84.5inches (h)
F2L511; two
cylinder; 3.5
horse power
JI Case 24 inches 3.5 mph 0-200 fpm four cylinder 139 inches () 2,485 1bs.
Maxi Sneaker diesel; 35 HP x 37 inches (w)
x 77 inches (h)
DH4 24 inches 7.17 mph 0-2.92 mph four cylinder 63 inches (w) 4,8751bs.
diesel engine; x 94.5inches (h)
50 horse power
475 36inches 3.6 mph 1.18 mph four cylinder 78 inches (w) 15,480 Ibs.
(low range) diesel engine; x 112.5inches (h)
84 horse power
Line Ward 6-13 inches 68-140 fpm 56-98 fpm 16 horse power 50 inches (l) 800 Ibs.
Cable Line Kohler engine x 242 inches (w)
Layer x 44 inches (h)
Parsons 0-30inches 0-6 mph 0-1.3 mph John Deere N/A N/A
DP-60 Saber Diesel, 80 horse
Plow power, 2500 rpm
DP-180 Saber 0-44 inches 0-11.4 mph 0-1.8 mph Cat 3208 diesel, N/A N/A
Plow 175 horse power,
2500 rpm
Turfco 5-12inches 50 fmp 50 fmp 10 horse power, 60 inches (1) 565 Ibs.
Pipe Piper four-cycle x 34 inches (w)
100-A Briggs & Stratton x 41 inches (h)
Pipe Piper 5-12 inches 150 fpm 150 fpm 23 horse power, 78 inches (1) 1,275 Ibs.
180-B two cylinder x 36 inches (w)
Kohier x 54 inches (h)
Vermeer 18 inches 235 fpm N/A Deutz 122 inches (l) 4,000 Ibs.
LM-35 F2L511 x 35.5inches (w)
x 52 inches (h)
V430 18 inches 7.3mph N/A VM Diesel 58 inches (w) 3,500 ibs.
Wisc. VH4D x 53 inches (h)

Deutz F2L511
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ENGINEERING ® MANAGEMENT
TECHNICIANS ® MARKETING
® SALES

MSQO o Eaupment

CAREER
MBS MARKETING
ASSOCIATES

ROBIN SQUIRES
Cabie Television Specialist
7100 East Belleview, Suite 206
Engiewood, CO 80111
(303) 779-8890

JIM YOUNG &
ASSOCIATES

“Leader in the Placement of Cable
Television Professionals™

Nationwide Service

One Young Plaza
1235 Ranger Highway
Weatherford, TX 76086

(800) 433-2160
(847) 599-7623

Texas Collect

SWITCHES.

Wi QINTAR'S Videa Control
Conter vou can view & record
TV & Cable/VCR stmultanenash
CALL QINTAR AT

(800) 252-7889 - In CAL.(800)572-6262

THE PROFESSIONAL CABLE
PLACEMENT PEOPLE

Positions available with MSOs. Net
works, Regional & 'ndependent Opera
tors. Coast to Coast

All Levels of Management
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TECHNICAL MANAGER
CHIEF TECHNICIANS
TECHNICIANS

immediate openings in Virginia. Maryland
and Delaware. Candidates must have eiec-
tronic background, minimum of 3 years
experience in CATV industry and FCC
General Class License preferred. Equal
opportunity employer. Excellent salary
and benefits. Please send resumes to:

Storer Cable Communications
P.O.Box 740
Lanham, MD 20706

CHIEF TECHNICIAN

Opening for Chief Technician in up-
state New York. Three to five years
chief technician experience and strong
supervisory background. Duties will in-
clude superviosr of all service person-
nel, stock and maintenance of plant
and headend operation. Familiar with
necessary technical reports of New
York State Commission and FCC. Good
salary and benefits package. Send re-
sume and salary history.

Box: CV 0284-1

CABLE SEARCH
ASSOCIATES

Professional Search
and Placement

Sales
Marketing
Construction

Englneering
Management
Technicians

Call or Write

WICK KIRBY
(312) 369-2620
Telex: 720-462

P.O. Box 2347, Naperville, IL 60565 ‘J

Reprints are a convenient, cost
effective communication tool: de-
signed to give your company high
visibility in the marketplace. They
are ideal for announcing new prod-
ucts and events to customers, sup-
pliers and staff.

For more information contact Suz-
anne Sparrow, Classified Depart-
ment, international Thomson Com-
munications Inc., P.O. Box 5208
T.A., Denver, Colorado 80217 or
cail (303) 860-0111.

General Management
Operations (corp. & field)
Engineers

Technical
Sales/Marketing
Finance/Accounting

FEE PAID
Call or write in CONFIDENCE

JUDY BOUER DAVID ALLEN
President. Cable Div

“WE DON'T TALK CABLE, WE
KNOW CABLE"
1259 Route 46
Parsippany. NJ 07054
201-263-3355

HOW TO RESPOND TO A BLIND BOX
AD:
Box: CED (Box Number)
clo CED MAGAZINE
P.O.Box 5208 TA.
Denver, CO 80217

9%

2> Addressable

Converter
Service

¢ Jerrold and Oak
¢ Fast Turnaround

® Excellent Quality From Our
Specially Trained Staff

1-800-382-BRAD

ARE YOUR SYSTEM MAPS

ILLEGIBLE, TATTERED, !
NON-REPRODUCIBLE, OR
NOT UP TO DATE?

If the answer is YES to any of the above.
CALL the map experts for assistance at:
(813)746-8824

| Or write: E. MARK RUSSELL
P.O.Box 1764
Bradenton, FL 33506

Complete CATV Drafting
& Design Services
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Why choose
NaCom Corp.

for cable
installation?

We can give you 2,500,000 reasons...

Quality, reliability, and customer satisfaction are standard procedure at

NaCom. Qur record of accomplishments and service to our clients

speaks for itself. With over 2,500,000 subscriber instaltations, we have

the experience, staff and equipment to meet your needs

We specialize in:

¢ Residential Installation — e Change-Outs * Rebuilds/Upgrade

Aerial/ Underground * Apartment Turnkey — « Fiber Optic, Splicing/
¢ Trapping Prewire/ Postwire, Design Installation

* Auditing e Construction, Splicing, Balance,
Activation
e NaCorm Corps.
3 The Installation Peopie
Semn%\the CATV IndUStry 1900 E DUBLIN-GRANVILLE RD - COLUMBUS, OHIO 43229

800-848-3998 614-895-1313
(Ohio Onty) B0O-848-0447

Congratulations
Commonwealth Cable Systems, Inc.

Years from now the cable subscribers of Flemington, Passaic, Bernardsville,
Chatham and Raritan, New Jersey will be glad you chose NATIONAL MICRO
COMMUNICATIONS, INC. to construct a cable system with the kind of quality
and durability which MICRO provides.

National

TURNKEY

SERVICES

Communications, Inc.

A Full Service Tele-Communications Company

NATIONAL MICRO COMMUNICATIONS, INC.
1-800-227-8502

226 N. Fourth Street, Steubenville, Ohio 43952
(614)283-2422

Communications Engineering & Design
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At Last!

An Affordable Synthesized Agile Modulator

* Saw filtered 60 dBmV output
* Metered front panel controls

¢ Audiolvideo and composite I-F loop-through

¢ Front panel channel select channels 2 through W

Model 360

W

$749.00

Mega Hertz Sales

7081 So. University, Suite 210 2700 Rockereek Pkwy., Suite 304 4001 Airport Parkway

Littleton, CO 80122 Kansas City, MO 84117 Sulte 590
{800) 525-8386 (800) 821-8800 Bedford, TX 76021
{303) 797-7900 {818) 842-2880 (800) 628-0088

(817) 354-7500

NEMAL STOCKS:

® SPLITTERS ® SWITCHES
* TRANSFORMERS
* ADAPTERS ® CONVERTERS

Immediate Delivery!!!

USED

* TRUNK CABLE
* DROP CABLE ® AMPLIFIERS

© SATELLITE CABLE

Call or write for
Cable Systems Pricing

WE EXPORT WORLDWIDE

NEMAL
ELECTRONICS, INC.

12240 N.E. 14th Avenue
North Miami, FL 33161
(305) 893-3924

82/March 1985

AERIAL BUCKET TRUCKS

Most units completely rebuilt.
Specializing in CATV use.

and models.

(Call toll-free)
1-800-343-4614

Leo LeBlanc
(617) 893-3900

Colvins Inc. AERIAL TRUCKS
185 Prospect Street
Waltham, Mass. 02154
(Boston)

Telsta SU34s and T40s Plus other makes

Olympic”

Cable Molding and Cable Guard Cabling Cover System

Completed line
of connectors and
accessories

We've Got You Covered at All Angles
for Multiple Dwellings. High-Rise Apartments. and Commercial
Cabling Post-Wiring Installations.

ELYRIA, OHIO
The Chojce Of
More Operators

(216) 323-1413

Call For Your Nearest

©1984 Pat. Pending Olympic Distributor
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Richard C. Hickman
Vice President, Engineering
MetroVision

L

“The cable industry has been on a fast track for the last five years.
The engineering department of MetroVision depends heavily on
timely articles like the ones found in CED to provide valuable
information relative to broadband technology changes.”

L
The Engineer’s Most Valuable Tool



ABC Electronic Service
392 Thurston Road
Rochester, N.Y. 14619
716/ 328-1840

Arena Systems Inc.
2118 W. Main St.
Suite 201

Norristown, Pa. 19403
215/630-0320

Brad Cable Electronics
1023 State St.
Schenectady, N.Y. 12301
800/382-2723

9325 Bay Plaza Blvd.
Suite 209

Tampa, Fla. 33619
813/623-1721

4630 Pacific Hwy. East
Suite B7

Fife, Wash. 98424
206/922-9011

onverter I?ocall list

C & C CATV Service
39 B Mill Plain Road
Danbury, Conn. 06811
203 /748-4488

Cable Converter Service Corp.
54 E. Market St.

Spencer, Ind. 47460
812/829-4833

Compu-Trace

8803 Shirley Ave.
Northridge, Calif. 91324
818/886-3551

Electrodyne Tuner Corp.
917 S. Rogers St.
Bloomington, Ind. 47401
812/334-1023

Douglas Electronics

816 N.W. 57th St.

Fort Lauderdale, Fla. 33309
305/491-7121

CATV Converter
Repair

Fast Dependable Service
Accurate Testing And Tuning
6 Month Warranty
Competitive Prices
8 Years in CATV Repair

INDEPENDENCE
LECTRONICS INC.

816-836-1094
117 E. Alton, Independence Mo.
64055
All Major Brands

“Its
on ;ime”
orrree.”

It's a simple promise.
And though it's based
on basic American
values, PTS is the
first and only
converter repair ”
company to make it.

able technology flashes
messages instantly into America’s
homes. Less than one hundred
years ago brave young men on
horseback carried messages to
ournew frontier.

Though covering only a nineteen
month period of our history, these dashing
heroes wrote themselves into our national
heritage through overwhelming energy,
perseverance, and service to their
fellow-men.

Armed only with two revolvers and a
knife, the riders raced from St. Louis to
Sacramento through the western plains

and mountains.kThe nearly two-thousar;d

mile journey took less than nine days, an P1§R

in the 650,000 total miles ridden — only EX ESS

once did the mail fail to arrive as promised.  (CONVERTER
The spirit of service rides on at PTS REmR

with “on time or free”
converter repair.

PTSCorporation P.O.80ox272 8loomington, IN47402 (812)824-9331

Reader Service Number 61
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“No problem

Cable
installs:

Expertise based on 12 years and
3,000,000 connections.

If installs have you feeling
snake-bit, our Installation Services
Division is the solution. We're settin
the pace in both residential and mul-
tiple dwelling unit installations. All
of our crews and field supervisors
must prove themselves capable and
courteous on every job—or they
don’tgo out. We also handle special
projects (like audits, rebuilds, re-
grounding, converter changeouts
and upgrades), and we specialize in
MDU construction. Cable installs?
No problem!

L]

Converter
repairs:

Warranty-authorized by the
industry’s leading manufacturers.

RTK’s Converter Services Divi-
sion is the answer when converter
repairs are eating your Erofits.
We're showing the industry how re-
pairs should be done. Our techni-
cians check and re-check every
component—not just those with ob-
vious problems —so your subscriber
gets back a unit that's as good as
new. We stock parts and supplies for
all models, and back our work with
the most comprehensive guarantee
in the business. Converter repairs?
No problem!

tgo great.”

Bob Bilodeau
Chairman-CEO

Cable
construction:

We build better cable systems—
from the ground, up.

RTK’s Communications Con-
struction Division takes the hardhat
Eoins out of the entire project. We

andle site planning, electronics de-
sign, surveys and strand-mapping,
make-ready, cable and materials
purchasing, aerial and under-
ground construction, debugging,
and maintenance for the life of the
system. We can design a system and
provide full or modified turnkey
construction to the most exocting
specifications. Cable construction?
No problem!

=—=—=_2The cable industry's problem solvers:"

RT/KATEK COMMUNICATIONS GROUP

Installation Services Division []Converter Services Division (] Communications Construction Division

201/678-2083

800/441-1334 Toll Free

(InPA, 717/534-1161)

Reader Service Number 63
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See us at Cable Tech Expo booth 602



» Complete Parts Inventory
« Extensive Quality Control
* Advanced Diagnostic

» Custom Reusable Shipping
Containers

» Customer Training Programs

Equipment « Convenient Locations —

« Experienced, Highly Skiled  Servicing Over 200 Clients
Technicians Nationwide

« Factory Authorized « All Units Guaranteed Under
Modifications R.F. Analysts Warranty

» Prompt, Reliable Service

Isn’t it time you relied on a leader?

=
Analysts OAK

WARRANTY SERVICE CENTER

JERROLD

WARRANTY SERVICE CENTER

Specialists in Converter Repair
Headquarters: 112 East Ellen St. Fenton, M1 48430 (313) 750-9341

tastern Repalr Facility: 1255 Boston Avenue  West Columbia, SC 29169  (803) 794-3910

Reader Service Number 64

Howard Electronics
221 Liberty Drive
| Crystal Lake, I1l. 60014

815/ 455-6100

Independence Electronics .
117 East Alton )
Independence, Mo. 64055

816/ 836-1094 -

Island Cable Electronics
10 Bethpage Court
Hicksville, N.Y. 11801

| 800/431-5433

MAI CATV

141 Shreve Ave.
Barrington, N.J. 08007
800/ 624-2288

Northeast Cable Electronics
41 Huntington St.

New London, Conn. 06320
203/ 443-7675

PTS Converter Repair Corp.
5233 Highway 37 South
Bloomington, [nd. 47401
812/824-9331

(15 locations nationwide)

RF Analysts

112 E. Ellen

Fenton, Mich. 48430
313/750-9341

RT/Katek Converter Services Division
P.O. Box 460

Hershey, Pa. 17033

717 1534-1161

800/441-1334

Telcom Electronics
7100 N. Broadway
Suite 2D

Denver, Colo. 80221
303/ 426-9470

Teletronics

P.O.Box 278

Route 20

Esperance, N.Y. 12066 '
518/ 875-6444

Western Services-Technical & Repair
3401 Fujita Ave.

Torrance, Calif. 90505
213/539-6727
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Comm/Scope’s
Plenumax PlenumCable.
. Nowyoucandoit without conduit-

and still have moneytoburn!

5 ~incorporating saf a‘_ ;«' [ringen ‘-'\' .‘\ r fire codes B - ] -
= O n/Scope Plenumax Plenum cable saves installation timeand

- labor, requires less installation space plus no special tools or training are
required. It eliminates conduit costs forever, simply because there’s no need
forit! UL-approved Plenumax cable has a tough, Teflon?® jacket to protect the
cable from fire and smoke damage. It’s strong, durable, corrosion resistant,
abrasion resistant and flexible enough totake the toughest bumps, curves and
corners. And the high dielectric performance of Plenumax Plenum is not
affected by time and temperature. Comm/Scope’s Plenumax Plenum cable is
also available in a variety of cable types: RG-59 (shown in illustration) and
RG-6, RG-11, Dual RG-59, and Dual RG-6.

So give us a call today. And take the heat off your next installation budget with

Comm/Scope’s Plenumax Plenum cable.

*Du Pont's registered trademark for its fluorecarbon resin

Comm/Ncope Marketing, Inc.

Box 199-A

Catawba, N.C. 28609

Contact Specialty Cable Sales at
1-800-438-3335
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Continued from page 11

Switzer re: January

Re: Cable/consumer interface issues

I love it! Heller is ‘‘singing my song”
—subscriber ownership of ‘“terminal
equipment,” nationally standardized
encyphering and addressing, acknowl-
edgement of the wasteful redundancy
of the present arrangements.

Re: Living with 21006

A very useful article. | have a few
“nits to pick.” Roy refers to ‘’standard
channels’” as ""XXX.250 MHz.” It's more
precise to describe this "’standard chan-
neling’” as 6N + 1.25 MHz.” He goes
on to use notation of this kind in his
analysis of the FCC rules.

Roy talks of frequency stability of
"low grade UHF stations” as "‘waltzes
all over the band.” The FCC holds all
UHF stations to the same frequency tol-
erance as VHF stations—assigned fre-
quency = kHz. I've never had any
problems with frequency stability of
broadcast stations. I've had problems
with low power, low budget ‘‘transla-
tors.”” The FCC allows these operations
a greater tolerance. Some translators
operate in cascade, a chain of "repeat-

ers.” Frequency errors of some tens of
kilohertz can accumulate. The best way
to deal with this problem is to use a
demodulator/remodulator. The fre-
quency ‘‘waltzes” won’t bother the
demodulator, and the cable channel
frequency is set by the '‘remodulator”
whose frequency is the responsibility
of the cable system.

HRC systems can achieve the re-
quired frequency accuracy and stability
without an expensive rubidium oscilla-
tor. High-quality crystal oscillators, in
the $500 range, are available and more
than adequate. There are frequency cal-
ibrators available (phase locked to
WWVB’s 60 kHz transmission) which
will provide more than adequate accu-
racy for system frequency calibration.
These WWVB receive systems cost
about $2,000.

I believe "fly overs” will turn out to
be the most cost effective way of moni-
toring medium and large size systems.

Re: Broadband basics

It isn't clear until you get well into
this article that it is intended for data
technicians, i.e. to give them an under-
standing of broadband “local area net-
works.”

Page 44—""However when more than

r

12 channels. . . This paragraph
should acknowledge the present popu-
farity of “cable ready”” TV sets that can
tune ‘“more than 12 cable channels”
without a converter.

Page 45—"inspection of existing
coaxial cables. Inspect them. . . " This
is an oversimplification of a major up-
grade problem.

Page 45—"each outlet in a dual ca-
ble. . . “This paragraph should also
mention the advantage of a dual cable
"“I-NET"—twice as much usable spec-
trum in each direction!

Page 49—Cooper seems satisfied with
"mid-split’” spectrum allocation. “’"Mid-
split” allocation is not symmetrical. It
provides twice as much “forward”
spectrum as ‘‘reverse.” Cooper’s de-
sign concerns seem to be for “’I-Net”
(data networks) where symmetrical ca-
pacity should be important. It is reason-
able to assume that there is as much
data traffic in one direction as the other
in such applications. Cooper should be
advocating, and pressing manufactur-
ers for, “symmetrical” two-way ampli-
fiers for these data networks.

Israel (Sruki) Switzer
Consulting Engineer

90/March 1985

Communications Engineering & Design

A\

}
)
| =
—
F

-

Y- W' Y



TO ORDER CALL 'IOLLFREE 800 448-1474 -
In New York, call 315-622-3402/1In Canada, call Deskin Sales, 416-475-1412
In Europe, call Electro Service, Brussels, Belgium, 01 1-32-15-209575
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R ELIABILITY!

a':: ve. 42:‘1@

New 66 Channel Cordless Remote Convertor
Contains SAW Resonator Technology

Model CR-6000 66 channel cordiess remote, with handheld control unit.

Features of Hamlin's CR Convertors.
4 66 channel capacity (450 MH,). 2 Easy-to-read LED channel display.
3 NTSC, HRC and IRC frequency configurations.
4 Use of SAW Resonator eliminates fine tuning and centering functions.

B Extremely stable output frequency. @ Infra-red wireless remote control.

4 Instantaneous channel selection. & On/Off control.

© Accelerating scan up/down channel select.

40 Programmable favorite channel memories. 44 Available with built-in descrambling.

Call our toll-free “Hot Line” 1 (800) 323-0436.

In Illinois call 1 (800) 942-0905 or call your nearest Anixter Stocking Location for details.

ANIXTER

COMMUNICATIONS

Corporate offices: Anixter Bros., Inc,

4711 Golf Road, Skokie, IL 60076
©1985 ANIXTER BROS. INC. (312) 677-2600
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