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How to
find the exact tower
for your specific needs

icroflect makes 1t easy
for you. Because
Microflect has one of the
most comprehensive
lines of antenna support
structures in the
industry, we can provide
you with exactly what
you need to fulfill your
'project’s requirements.

Over fifty standard models,
from antenna wall mounts
to high density towers, are
available. And, if our
standard towers aren’t
precisely what you need, we
can either customize them
for you, or design a custom
structure that will meet
your specifications.

For further information
about how Microflect can
help solve your antenna
support problems, send for
our Self-Supporting Towers
catalog. It’s free on request.

MICROFLECT

3575 25th Street SE « P.O. Box 12985
Salem, Oregon 97309-0985
(503) 363-9267 - TLX 510-599-0107

SELF-SUPPORTING TOWERS : GUYED TOWERS : MICROWAVE PASSIVE REPEATERS
WAVEGUIDE SUPPORT SYSTEMS - TOWER ACCESSORIES - TOWER HARDWARE
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GROWING STRONGER ALL THE TIME

SIGNALING
THE INDUSTRY
STANDARD

MC?

COAXIAL CABLES

Broad acceptance and rapid growth are fami-
liar rewards for a company that provides the
American marketplace with a superior product.
“Build a better mousetrap...”

The company is Trilogy, and the product is MC?

The impact of MC2 alone — with its air dielectric
assuring a8 93% velocity of propagation - has
set @ new industry standard for coaxial cables.
Manufacturers of foamed cables have had to
increase their diameters in order to approach
the attenuation characteristics of MC?

Overnight success stories in the telecommu-
nications industry can be short-lived, unless
accompanied by farsighted commitments to
industry needs that go beyond the most ad-
vanced product available. Consistent quality,
assured availability, technical services, including
problem-solving capabilities, and customer
cost-effectiveness have always been important
concerns of the Trilogy founders.

TRILOGY LEADS IN TECHNOLOGY

e ———————————

53

Call or write for a free sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208

Trilogyy
COMMUNICATIONS INC.

800-874-5649
601-932-4461
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TV stations were low i power

antennas not very efficient? Milton
d Shapp, the founder of Jerrold,

ize he was helping to create a

industry when he developed an

amplifier that Bob Tarlton needed for

his Lansford, PA community antenna

system.

Cable was new but it grew rapidly.

And Jerrold grew with it, developing
improved amplifiers, channel equip-
ment, and numerous innovations that
increased revenue polentials for opera-
tors, and established Jerrold as the lead-
ing supplier in the industry.

Remember when 20, 12 - even 5 channels were your maximum potential ?

" Rebuilding?
Save Mone

With JERROLD

Expand the bandwidth of your system - and your revenue-producing
channel potential - simply by dropping in Jerrold STARLINE® §J-330 modules.
This quick and easy upgrade to 330 MHz can help you maximize your revenues
and requires:

® No respacing of trunk amplifiers
® No major equipment Costs
® No prolonged construction

Regardless of the make or vintage amplifiers now in your system, Jerrold
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE §J-330 drop-ins.
Other amplifiers can be replaced easily and economically by a2 complete
STARLINE §J-330 station. Detailed information on what you will need and
what savings you can achieve is contained in a new Jerrold STARLINE 20 §J
Series brochure - yours for the asking,

And Jerrold has other possibilities for you too. For longer cascades and
greater channel capacity, there’s Jerrold STARLINE X feedforward and power
doubling amplifiers. Whatever your specific needs, there’s a reliable, low-cost
Jerrold product to satisfy them.

Send for the Jerrold STARLINE 20 §J Series brochure, today. Call or write:
Jerrold Division, General Instrument Corporation, 2200 Byberry Road,

Hatboro, PA 19040. (215) 674-4800.

You know we’ll be there.

GENERAL
INSTRUMENT

® General Instrument 1986
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The Great
TrapTest!

Compare these features

FEATURES EAGLEA B
100% Urethane filed ™

(weather resistant)

Single Board

Construction ] o
(improved grounding]

Dual 0" Rings ® (BN
(Weather Resistant]

Blocking Capacitor |

(Reduced Theft]

Metal Shields Available &

[Reduced Theft]

Made in USA N
Special Design

Multichannel Traps [ ]
Metal-Stamped

Channel I.D. ] |

448-7474
Rl aiail

COMTRONICS INC.
4562 Waterhouse Road
Clay, NY 13041
(315) 622-3402
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Reflections

Summer is the time we usually take our vaca-
tions. It's a time to relax and forget our worries
for awhile. And what better time than summer
to reflect on what we've been doing the first half
of 1987.

| see a lot of good things: the increasing in-
terest in fiber optics, stereo sound, pay-per-view
and interactive technologies. | also see the
challenges of reducing leakage, improving signal
quality and interfacing consumer electronics. Not
to mention the latest FCC A/8 switch and must-
carry requirements.

Butthere is one other topic that needs some
reflection. So far there have been three major
shows in the first five months of 1987: the Texas
Show, which is one of the best regional conven-
tions; the SCTE CableTec Expo, which was
phenomenal this year; and the NCTA Show,
which is the show you have to attend. Still to
come: the New England Show, Eastern Show,
Great Lakes Show, Atlantic Show, Mid-America
Show and Western Show.

Some questions arise from all of this, activity
that we seem to take for granted. But think: _

1) Are there too many shows every year? (Or
too few?)

2) Arethese showstuned into the needs of the
industry? (Where does the emphasis belong—
on products? Issues?)

3) Is anybody on the convention staffs really
listening to the attendees and exhibitors in their
reaction to how the shows are set up? (Isanyone
making suggestions?)

4) Who benefits from the way these conven-
tions are coordinated?

5) Specifically: Is there enough floor time?
Does it conflict with seminars? Are convention
hours too long or too short?

6) Are the various organizations talking to one
another when scheduling these conventions as
far as location and time?

7) Are we as an industry located in only one
part of the country (i.e., West coast) or are we
spread out?

8) Are so many press conferences really
necessary? (Can't we just read the press kits?)

9) Asfar asthe NCTA Show is concerned, did
the preconvention announcement of the
Vanguard Awards detract from the ceremony?
(Isthe press giventoo much or too little informa-
tion beforehand?)

Perhaps you have other questions. We as an
industry need to hear them for our own
improvement.

In memoriam

We recently lost another industry leader. Carl
Pehike, the founder of Texscan Corp., died of
cancer May 27. He was 59. Under his leadership,
Texscan became one of the largest independent
suppliers of proprietary products to the CATV
marketplace. Among his many accomplish-

PUBLISHER'S LETTERIINIIIIII

ments, he engineered the purchase of Hughes
Aircraft's Theta-Com Division in 1976.

His business efforts do not reveal everything.
Carl possessed a vitality and charisma that made
him a natural and effective leader. He had three
passions: for family, for business and for the quali-
ty of life. Rest in peace. You may be gone, but
not forgotten.

Number 36

With the introduction of three new meeting
groups, the SCTE now has 36 chapters and
meeting groups to assist in the further educa-
tion of technicians and engineers. The new
groups are the North Country Meeting Group
from Minneapolis, the Tennessee Meeting Group
from Nashville and the Southeast Texas Meeting
Group from Houston.

Inthis month's Interval you'll find the complete
category outlines and bibliographies for the
BCT/E Certification Program. Everyoneinthein-
dustry should take advantage of the oppor-
tunities that the program—and the SCTE—offers.

Be on the lookout for CT's card pack this
month, a full deck of 52 cards from manufac-
turers, sent out to over 30,000 in the industry.
Watch for it.

Speaking of /T, our new publication /n-
staller/Technician will premiere in September. The
first month'’s editorial focus is on antennas, earth
stations and site selection. We'll also feature some
important articles specifically aimed at CATV
installers.

COMMUNICATIONS TECHNOLOGY



HOW TO AVOID
SPLITTING HEADACHES.

OUR NEW MULTIPURPOSE
AMP TAKES THE HEADACHES
OUT OF DISTRIBUTION.

Scientific-Atlanta introduces quick
relief for a whole host of distribution
aches and pains. Our new multipur-
Bose distribution amplifier features
uilt-in splitters and couplers that make
installation a breeze. And where can
you install it? Just about anywhere.
When we say multipurpose, we mean it.

THREE WAYS TO WORK BETTER.

We gave our new distribution ampli-
fier four ports for multiple outputs.
And they're not there for looks. This
versatile product performs. It can be
configured as a line extender, but it
also makes an ideal terminating bridger
amp because it's small, simple and
more reliable. Additionally, when used
with optional AGC, it costs less than a
trunk station of similar configuration

Reader Service Number 6.

yet offers equivalent performance,
quality and features, such as a switch-

ing regulated power supply.

EASY ON YOUR SYSTEM.
Forget the hassle of splicing in split-
ters and couplers. We've redesigned
them to plug into the inside of the
amp housing. That means fewer
external connections, easier installa-
tion and less maintenance. Not to
mention fewer chances of cable suck
out, signal leakage and level adjust-
ment error. SO you save on installation
and repair costs.

FAST RELIEF ANYTIME.

Our multipurpose distribution ampli-
fiers are as perfect for uggéades as
they are for new builds because they
easlly integrate into your current sys-
tem. In low-density applications, they
have the flexibility to let you start small
and then grow with the population.
Snap-in modular components pro-
vide push/pull, feedforward or parallel
hybrid capability at two different gain
levels and in bandwidths from 300 to
550 MHz.

We know you could use a few
less headaches. So call us toll-free
at 1-800-722-2009 or write to
Scientific-Atlanta, PO. Box 105027,
Atlanta, GA 30348 for more
information.

Scientific
Atlanta



Analysts g

Service Specialists

CONVERTERS

Expanded Repair Service includes Oak addressables

and Jerrold a

ddressables.

Manufacturers’ Authorization

JERROLD

=e00sur yevict Clune

OAK

®asaeutv aviCh Conise

Including all factory authorized modifications.

Servicing single channel and multichannel,

unscrambl

ed and addressable units by many

manufacturers.

LINE EQUIPMENT - HEADEND GEAR - TEST EQUIPMENT

Servicing most manufacturers - Emergency service available

SATELLITE EQUIPMENT

Receivers, LNAs and block downconverters

PROOF-OF-PERFORMANCE

Vans equipped with computerized test equipment

and trends)

COMPUTER AIDED TESTING SYSTEM

Monitors your system operation (frequency. levels

local or remote

Fully computerized - including reports

Innovation in Services and Products for Cable

Corporate Office: Western Facility:

112 E. Ellen Street 2245 Camino Vido Roble
Fenton. M 48430 Corisbad. CA 92008
(313) 750-93 (6191 438-4405
I Eastern Facility: RF/Superior:
1255 Boston Ave 2010 Pine Terrace
A I T QO W Columbig, SC 29169 Sarasota. FL 33581
nNa YS S £ (803) 794.3910 (813) 9224561
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Finally, a powerful tool that eliminates remote control for your sales reps or CSRs and promotional assistance through

inconvenience. preprinted bill stuffers*.

Introducing the Pioneer SmartRemote™ — one remote that Teach your subscribers the art of elimination. For more infor-
can learn eight different functions of virtually any home enter- mation on the most affordable learning remote in the industry

tainment system. call Pioneer today at 1-800-421-6450.

So tell your subscribers to fastforward their Fisher® VCR.

Change the volume on a Sony® television. And still operate all ®
the features of Pioneer’s BA-5000 addressable or BC-4000 series Pl 0 NEER

standard converters.

But don’t be intimidated by its power: The SmartRemote ™ RIONSEAIC OMMUNMCATION S OFSNERICA.MNE

arrives individually packaged with its own instruction manual and 600 East Crescent Ave. - Upper Saddie River, NJ 07458 - (201) 327-6400

a full bar code for accurate tracking. We'll even provide training Outside New Jersey (800) 421-6450

Fisher and Sony are registered trademarks of Fisher Corp., and Sony Corporation of America, respectively.
Reader Service Number 8.

“Minimum purchase quantity required.
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NCTA urges action
on switch quality

WASHINGTON, D.C.—The National Cable Televi-
sion Association recently urged the FCC to re-
quire higher standards for A/B swilches. Incom-
ments filed June 10, the NCTA stated that the
commission should require an A/B switch isola-
tion standard of 90 dB instead of the proposed
60 dB standard.

According to the NCTA, 90 dB is a de facto
standard in the cable industry, but many
subscribers might obtain switches from sources
other the the cable operator. If 60 dB switches
areinstalled, unacceptable video signal degra-
dation will occur and increase customer com-
plaints to the cable system.

Also, the NCTA urged a delay in the FCC's
phased program of reducing the spacing be-
tween satellites used for video transmissions from
the current 3° to 2° The commission had
adopted a plan in 1983 to reduce orbital spac-
ing from 4° to 29 due to an expected increase
in demand for transponder space (which the
NCTA claims has not occurred)

As well, the association suggested modifica-
tionstothe FCC's proposed satellite interference
rules with respect to applications and licenses
for space stations and earth stations and
technical standards for transmissions and opera-
tions of transmitting and receiving earth stations.

National Amusements
completes Viacom buy

NEW YORK—On June 9, Viacom inc., formerly
Arsenal Holdings Inc. and a holding company
subsidiary of National Amusements Inc., com-
pleted its merger acquisition of Viacom Interna-
tional Inc. Viacom International shareholders,
who approved the acquisition earlier in June, will
receive for each share of common stock $42.75
in cash, plus interest; three-tenths of a share of
155 percent cumulative exchangeable
redeemable preferred stock of the new com-
pany; and one-fifth of a share of common stock
of the new company.

A special committee of the board of directors
of Viacom International had announced on

March 4 that it had entered into a definitive
merger agreement with the National Amuse-
menits subsidiary. The FCC approvedthe transfer
of control on May 13.

National Amusements owns and operates 396
movie screensin 14 states and is headquartered
inDedham, Mass.; Viacom International is head-
quartered in New York.

Wavetek announces
technical seminars

BEECH GROVE, ind.—Wavetek Indiana has
begun a new field seminar program for CATV
technicians with a modular approach. Using a
menu provided by the company, a cable system
can choose topics appropriate for its needs.
Then, Wavetek designs an instruction program
and holdsiton the system’s premises or at a site
nearby. Previously, the company had been
regularly scheduling system sweep seminarsat
its facility.

Topics listed on the menu include system fre-
quency response (method, application, prob-
lems and troubleshooting), signal level
measurements (method, application, problems
and troubleshooting), intermodulation tests
(cross modulation, second- and third-order
distortions and composite triple beat), and
leakage and ingress.

For futher information, contact Wavetek Field
Training at (317) 788-5980.

GTE improves purity
of fiber-optic glass

WALTHAM, Mass.—Scientists at GTE
Laboratories have developed a new process to
improve the purity of compounds used in fluoride
glass, the basic material for a new generation of
optical fiber. According to GTE, information can
betransmitted 20 times farther than possible with
silica-based fiber currently in use. The GTE pro-
cess, which can be performed in a single cycle,
involves a reaction of chemical vapors that
separate desirable elements from contaminants.

When fully developed, fluoride glass is ex-
pected to make fiber optics cheaper to install and
maintain

CABLE 5YSTEM
SURVEY CO.

MAPPING @ DESIGN e AS-BUILTS
COMPLETE DRAFTING SERVICES

Update your maps

17 Peddier's Row
Newark, DE 19702
(302) 368-2436
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before you rebuild.

518 North Main Street
Tekonsha, M| 49092

(517) 767-4185

Ciciora wins award
at Cable '87 Show

LASVEGAS, Nev.—OnMay 20, Dr. Walter
Ciciora, vice president of strategy and
planning at American Television and
Communications Corp., received the
Vanguard Award for Science and Technol-
ogy at the National Cable Television
Association’'s annual convention. Ciciora
was recognized for his efforts to assure
that consumer electronics and cable
system design are compatible

Ciciora joined ATC in 1982 as vice presi-
dent of research and development. Prior
to that, he was with Zenith Electronics
Corp. as director of sales and marketing
of cable products. He is currently
chairman of the NCTA's Engineering
Committee, has been active in the IEEE
Consumer Electronics Group and has
served on several industry standards-
setting committees.

Other Vanguard Award winners were:
Distinguished Leadership (Male)—Daniel
Aaron, Comcast Corp.; Distinguished
Leadership (Female)—Beverly Harms,
Communications Equity Associates
Managed Investments Division; Young
Leadership—C. Ronald Dorchester,
Prime Cable Corp.; Associates Award—
Robert Mathews, CableData; State/
Regional Association Leadership—
Anthany Accamando Jr., Adelphia Com-
munications; Marketing—Doug Wenger,
Storer Cable Communications

Winners of the President’s Awards were
William Bresnan (Bresnan Communica-
tions) and Arthur Sando (Turner Broad-
casting System).
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PROTECTION MAKES THE

DIFFERENCE!!)

SURGE PROTECTED PASSIVE DEVICES
: Gas Tube Type

GROUND BLOCKS & SPLITTERS
GROUNDS ALL DANGEROUS SURGES (Lightening etc.)

Gas Tube Surge Protector Specifications:

DC Breakdown Voltage - 120 min. 287 max.
Max. single impulse discharge - 2.5 Kilo Amps
Isolation - 10 mega-ohms min.

Capacitance - 2 Peco Pa max

Bi-Directional, self-resetting
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Call Toll Free: 800-645-7600
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You Can' Tl How Pcop elfeel About

Let’s get one thing straight. The C-COR
you may have known in the past is history.

In its place we've built a new organi-
zation. With new management. New ideas.
And a new sense of mission.

You might say we’re the only new com-
pany in the industry with 34 vears’ worth of

experience. A reputation for reliable pro-

ducts. And a track record in technological

innovation as long as your shirt sleeve.
Appropriately enough, C-COR is a

shirt sleeve operation, with dedicated, deter-

mined people from the president on down
eager to roll up their sleeves and work with

-

J‘

you on any size build, rebuild or upgrade
project you can name.

Customer service? We're flat-out fanatic
about it. This means having a C-COR
engineer on your job site, training your own
people at your location, so they know the
system as well as you do.
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It means an array of unique,
computer-aided design services that let
you test a new system before it's even
built, or generate more revenue by squeez-
ing as many channels as possible out of
your current plant.

And it means a 24-hour hotline, so
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pu By The Kind Of ReceptonYou Get.

vou don’t have to wait a week for the
answers you need today.

It comes down to this. The industry
is starting to shake out. When it does, we
intend to come out on top.

So from now on, whatever your
needs, call us at 1-800-233-2267.Or

write us at 60 Decibel Road, State College,
Pennsylvania 16801.We're out to giveyou
the best reception in the business.
ccon'
etectronics inc N We're Out To GiveYou
The Best Reception In The Industry.
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® General Instrument’s VideoCipher Division
recently announced that it plans to invest $4
million to expand production capacity for
VideoCipher Il decoders and decoder modules
Also, tagreed in principle with Channel Master
to begin direct sales to manufacturers of home
TVRO integrated receiver/descramblers who
have license agreements with the VideoCipher
Division. Finally, it announced a new electronic
countermeasure (ECM) campaign to shut down
a targeted 6,000 illegal home satellite TV
decoders.

® Pioneer Communications recently held a
ribbon-cutting ceremony for its new corporate
headquarters in Upper Saddle River, N.J. The
company's cable and LaserDisc divisions will be
housed in the facility. Also, Pioneer announced
a $10 million renovation to its LaserDisc replica-
tion plant in Southern California.

® Oak Communications announced an
agreement with Cox Cable Communicationsto
purchase 15,000 Oak Sigma 3 addressabie de-
coders for the upgrade of Cox’s 35,000-
subscriber Macon, Ga., system. The order will
extend over the next three years, with deliveries
scheduled to begin in September.

® Data Transmission Devices of Peabody,
Mass., announced the addition of two sales rep
organizations. Com-Tek—with offices in Hayward
Calif., and Tualatin, Ore.—will handie promotion
and salesin California, Idaho, Montana, Oregon
western Nevada and Washington. Comse
Sales—Ilocated in Lawrenceville, Ga. -~ will cover
Mississippi, Alabama, Tennessee, Georgia
North Carolina, South Carolina and Florida

® M/A-COM MAC and Digital Equipment
Corp. recently signed a joint agreement to sel
communications systems capable of reconnect-
ing remote local area networks (LANs) via
microwave radios operating at 23 GHz. LANs up
to4.5milesapart can be linked with M/A-COM's
MA-23LAN microwave radio and Digital’s
Metrowave bridge

® The New York State Cable Commission
recently purchased a CAT computerized testing
system, manufactured by the RF Superior Divi-
sion of Brad Cable. The commission plans on
including the system in its mobile test van to
check headends and plant operations
throughout the state.

® American Cablesystems announced that
t expects to spend $38 million to $40 million over
the next three years for Zenith’'s addressable
Phase Modulation (PM) decoders forthe MSO's
Los Angeles-area subscribers. American recent-
ly installed the decoders in its Wilmette,
system. Also, Times Mirror will purchase over
9,000 PM decoders for the premium customers
of its Lafayette, Ind., system; 24,000 basic subs
will be offered discounts to upgrade to premium
service

® Anixter recently recelved an order from Tele-
Communications Inc. for on-premises security
products manufactured by Pico Products. Also
Anixter announced the opening of six new ser-
vice locations: Nashville, Tenn.; Charlotte, N.C
Providence. R.1.; Louisville, Ky.: Carson, Calif
and Des Moines, lowa.

® Scientific-Atlanta has agreed in principle
with Viacom Networks Group to provide 3.2- and

-
-

€emcaco

the

tools
of the

trade

Call for your free
catalogue.

(800) 233-8713

Reader Service Number 12.

14 JULY 1987

oWE!oz'

T“ADEW ENG

\
N
2y
3
i

)
Y

* Sure-fit for quick simple installation.

¢ Plated, hardened, flat-headed
Steel masonry nails, pre-assembled
ready to use.

« Sizes to fit all coaxial cables, including

quad and double shielded, hnth single
and dual systems. Available in black,
white and grey.

* Write today for samples and literature.
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2 8-meter C-band antenna systems to affiliates
of Viacom's program services asthey shifttothe
Galaxy |l satellite. Also, S-A received an $83
milhon contract from Continental Cablevision of
Sierra Valley, for addressable set-top terminals
and other subscriber products for use in the
MSO's Fresno, Tulare and Yuba City, Callf.
systems.

® Greater Media Inc. has selected General
Instrument’'s TOCOM Division asits addressable
equipment supplier forthe MSO's Philadelphia
cable system and has purchased approximate-
ly $4.2 miilion of TOCOM equipment. TOCOM
recently changed its mailing address to PO. Box
569240, Dallas, Texas 75356-9240

® Phoenix Cable has announced a $250,000
ease financing agreement with Telecable Broad-
casting of America to upgrade Phoenix's East
Cleveland, Ohio, system to addressability. The
leased equipment includes Pioneer converters
and encoders.

Correction, clarification
In last month’s issue of CT, the article entitled
"Technical training: Meeting your needs’ re-
ferred to a number of training videotapes avail-
able from the Society of Cable Television Engi-
neers. The SCTE member prices for the video-
tapes are as follows: Confident Climbing ll—$75,
dBs and dBmVs—$120, Confident Climbing
—$75, Coaxial Cable Basics—$75, Cable
Handling and Installation—%$75, SLM
Basics—875, SLM: Errors and Accuracy—3$75.
For non-member prices or more information,
contact the SCTE, (215) 363-6888.

cable clips

for proven quality
and economy

Tower-leaders
i in the industry

Round

¢ Sold by most leading
distributors—Ask for
Tower by name.

WELDONE TRADING CO. INC.

1401 Legendre Street W., Suite 106
Montreal, Quebec H4N 2S2

(514) 381.8861  (514) 387-2503

COMMUNICATIONS TECHNOLOGY



Call 1-800-843-3338

To LearnHow To
Thoroughly Analyze
And Pinpoint Any RF
Video Trouble, In Any
Video Distribution
System, Automatically
To FGC Specifications
In Half The Time!

At last, a TV-RF Signal Analyzer designed the way you’ve always
wanted it . . . Meet the world’s first 100% automatic FCC
accurate field strength analyzer. It's exclusively designed

and guaranteed to help you analyze and pinpoint any RF video
trouble, in any video distribution system in one-haif the time. At
long last you can accurately check your signal ‘‘quantity’ " and
“‘quality’’ —all automatically. Here's why . . .

Meet the All New FS74 ‘‘CHANNELIZER SR.’’™—the TV-RF
Signal Analyzer you’ve been dreaming of. You'll find the pesky,
time-robbing, frustrating problems ail other analyzers miss with
these exclusive features:

Exclusive ‘‘frequency offset’’ feature automatically retunes
for cable HRC and ICC frequency offsets: 100% error proof so
you don’t have to remember all those offset channels and
frequencies.

SENCORE o HOOKL RT3

AdwaEL L1 -
TV.AF PERFORMANCE TESTER

FS73 CHANNELIZER JR.—$1,995 T
Patents Pending - —)

CHANNELIZER SR. AND CHANNELIZER JR. are trademarks of Sencore, Inc.

SErNNCORE )

“AWMLTE B
TVNF SIGHAL ANALYZEN

MODEL FE T4

FS74 CHANNELIZER SR.—$2,995 /" o——\

Patents Pending B

Exclusive on-channel automatic signal-to-noise ratio test.
Eliminates time-consuming signal comparison and chart reading.

Exclusive audio to video ratio test measures directly in dB
for easy comparison to FCC specifications.

Exclusive automatic FCC accurate Hum level test. Eliminates
customer down time, speeds your testing, instantly on any channel.

Exclusive signal quality check. Built-in 4 MHz wideband
CRT monitor analyzes and pinpoints RF video troubles fast.

Exclusive built-in autoranging AC/DC volt and ohmmeter
now measures trunkline voltage through RF input—hassie free.

Exclusive all weather design holds tighter than FCC
specifications from —4°to 104°F.

Battery operated for true portability, field tested tough for
dependable ease of use and IEEE 488 Bus compatible for non-
attended and remote testing.

Or Choose:
The All New FS73 ‘““‘CHANNELIZER JR.”’™

If you're looking for the perfect FCC accurate performance
tester—the FS73 ‘'CHANNELIZER JR.’" is your ticket to
success. It incorporates all the same exclusive automatic
“*Signal Quantity’’ checks as the FS74. It's the perfect
performance tester for your van, etc.

Call 1-800-843-3338 for your 15 day free trial. Call us today for a
full color brochure or better yet let us put an FS74 or FS73 at
your site for 15 days FREE! Discover just what 100% automatic,
FCC accurate RF analysis will mean for you—Call today!!
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Testing with the spectrum analyzer

By Allan Armstrong

Marcom Manager
And John Cecil
Product Marketing Engineer. Hewlett-Packard Co.
The swept-tuned spectrum analyzer is gain-
ing wide acceptance as a tool for testing and

maintaining cable TV systems. It can sweep over
a wide frequency range and display the in-
dividual frequency components of a signal on
its CRT. This allows a cable technicianto examine
individually the video carrier, modulation
sidebandsand audio carrier ina TV channel, or
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to look at allthe carriers inthe system at onetime.
With this capability, the technician can perform
proof-of-performance tests and aiso troubleshoot
a system to pinpoint problems.

Sophisticated digital functions such as trace
markers and the fast Fourier transform (FFT) are
available in the latest generation of spectrum
analyzers. These functions simplify the measure-
ment of standard parameters such as carrier-to-
noise ratio, cross modulation, and power line
hum (see ““Third-generation spectrum analyzers
and CATV testing,” CT, 4/87).

The next logical step in analyzer evolution was
to add specialized CATV functions to a latest
generation spectrum analyzer so that tests re-
quiring many measurement steps and calcula-
tions could be done at the push of a button. This
was done for the HP8530A portable RF spec-
trum analyzer by creating a special CATV tester
version with Option H50.

The HP8590A Option H50 is both a general
purpose spectrum analyzer and a CATV tester
in one portable package. The CATV system
operator can now do headend testing, proof-of-
performance measurements and trunk mainte-
nance with a single instrument. The analyzer's
built-in automatic tests are designedto save the
cable technician time and reduce the possibili-
ty of error. However, most cable measurements
also can be made using standard analyzer func-
tions if the technician wishes to have manual con-
trol of the analyzer.

Nine functions

The CATV tester option adds nine special func-
tions to the standard HP8590A spectrum ana-
lyzer. Of these, six are commonly used tests for
CATV channels and can be run once a carrier
is selected and displayed by the channel selec-
tion function. Other functions let the operator per-
form a frequency response test on the entire
CATV band and store CRT traces in non-volatile
memory.

When the user chooses one of the tests
available through the CATV menu (softkeys on
theright side of the CRT), the analyzer performs
the test and displays a numeric answer on the
CRT. The test results and all trace and display
information can then be recorded with a portable
printer via the optional digital interface (the HP
Thinkjet printer made Figures 2to 9inthis article).

1) Channel selection: The user first entersthe
type of frequency assignment for TV channels
by pressing one of the tuning configuration
keys—STD (standard), AIR (off-the-air), HRC or
IRC. The selected configuration is stored in non-
volatile memory until a new configuration is
chosen. The user then selects a channel by
entering a number from 1 to 99. The analyzer
tunes to the channel and displays both the visual
and aural carriers (Figure 1). “Next higher" and
“next lower” keys will tune the analyzer to adja-
cent numbered channels. Orthe analyzer's step-
up and step-down keys can be used to change
the analyzer tuning in 6 MHz steps so that adja-
cent frequency channels can be viewed. These
tuning features save the technician a great deal

COMMUNICATIONS TECHNOLOGY
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Figure 4: power line hum measurement
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of time, especially when measurements must be
made across the entire CATV band.

2) Carrier fevel: This function capturesthe peak
power of a modulated or unmodulated carrier.
The absolute power of the visual carrier is
measured in dBmV even if the horizontal sync
pulse is suppressed, as is often the case for a
scrambled channel. The aural carrier level isthen
measured relative to the visual carrier in dBc (d8
relative to carrier) with an accuracy of +0.75d8.

The test takes only a few seconds and the
results are displayed for data recording (see
Figure 2). Carrier levels from —24to +70 dBmV

can be measured with arelative accuracy across
the CATV band of +1.5 dB. Using the channel
selection functions with the carrier level function
greatly simplifies the 24-hour variation measure-
ment done on all system carriers.

3) Carrier-to-noise: This function measures the
peak value of the visual carrier (modulated or un-
modulated), finds the minimum noise level be-
tween channels and caiculates the equivalent
noise level in a 4 MHz noise bandwidth. A
numeric answer for the carrier-to-noise ratio (C/N)
is then displayed in dBc (Figure 3). The measure-
mentaccuracy is +1.25 dB when system noise

is greater than analyzer noise by 10 d8 ormore.
A C/N greater than 60 d8 can be measured, but
a preselector filter and preamplifier may be re-
quired. The measurement can be done without
system interruption on a modulated carrier. Or
this test can be modified to accommodate other
methods of measuring noise, such as tuning to
an unoccupied channel, turning off the carrier
or turning off the modulation.

4) Power line hum: The fast Fourier transform
(FFT) computer algorithm built into the HP8590A
is utilized by this function to measure power line
interference on an unmodulated CATV channel.
The spectrum analyzer cannot resolve the 60 Hz
and 120 Hz components with its narrowest
resolution bandwidth, which is 1 kHz. However,
the FFT enables the analyzer to measure low-
frequency amplitude modulation (AM) on the
visual carrier. The hum function measures the
percent hum for each component, calculates the
total percent hum (root of the sum of the squares
of each component) and displays the results. The
CRT also shows the hum spectrum relative to the
carrier (Figure 4).

Knowledge of the relative amounts of 60 Hz
and 120 Hz modulation is useful for troubleshoot-
ing hum interference. An excess amount of 60
Hz hum points to a shielding problem, while a
high 120 Hz component may indicate a faulty
power supply. The CATV analyzer can measure
from 0.5 to § percenthum with +1.1 percent ac-
curacy and upto 10 percenthum with +2.1 per-
cent accuracy.

5) Cross modulation: This measures the 15.7
kHz AM sidebands on an unmodulated visual

Have you ordered equipment from other suppliers because it's almost as good as RMS, and chea
product due to trouble calls and breakdown? WHY SETTLE FOR LESS THAN RMS?

YOU CAN’T
AFFORDLE

J

«# Offers highest quality products at affordable prices.

# Maintains a revolving inventory to fill any size order.

» Assures factory tested products that meet printed specifications.

# Has account executives to inform you of availability and delivery of your order.

M_«g !fwc'dt&ﬂ ‘. Ao i ovcined”

per? Only to spend more money replacing that

RMS ELECTRONICS, INC./CATV DIVISION
50 ANTIN PLACE, BRONX, N.Y., 10462

CALL COLLECT: (212) 892-1000 (New York State)
TOLL FREE: (800) 223-8312 (Continental U.S.A.,
Puerto Rico, U.S. Virgin Islands)
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carrier by using the FFT function mentioned
previously. The measurement is done much
faster than can be done with a standard spec-
trum analyzer. Normally, an analyzer would be
tuned to a very narrow span in order to see the
sidebands. Then, the sideband level would be
interpreted from the display-graticule calibration.
In contrast, the cross modulation function per-
forms the sequence of measurement steps
automatically in just a few seconds and displays
a numeric answer (Figure 5). Sidebands down
to —65 dBc can be measured.

6) Composite triple beat: When this function
isactivated, the analyzer first finds the peak car-
rier level (the carrier may be modulated or un-
modulated) and then displays a message ask-
ing the operator to turn off the carrier. When the
test is continued, the third-order products are
measured automatically and the results are
displayed on the CRT (see Figure 6). If an exter-
nal preselector filter is used, the analyzer can
measure intermodulation products 74 dB below
the carrier (a preamplifier may be needed). Along
with the test results, the analyzer displays a
message that reminds the operator to turn the
carrier back on. Thistest with its user messages
is designed to minimize channel interruption.

7) Modulation depth: This function uses a new
measurement technique that does not require
the interpretation of the horizontal line waveform
or calibration of the CRT display in percent AM.
The analyzer captures both the sync pulse and
white line levels and calculates the modulation
from 50 percent to 93 percent. The results are
displayed with one-tenth percent resolution and
+2 percent accuracy (Figure 7). This test runs
continuously while activated, and results are up-
dated fast enough to allow modulator ad-
justments during the measurement.

8) System frequency response: This measures
the cable TV system flatness without using a
sweep generator and without disrupting picture
reception or digital data transmission. The
analyzer does this by comparing a reference
spectrum taken at some point in the system (e.g.,
the headend) with the spectrum measured at
another part of the system (e.g., the trunk
amplifier). The difference between the two spec-
trums is displayed to show the actual system
response (see Figure 8).

Oncethe responseis displayed, the operator
can use the spectrum analyzer's display markers
to measure '‘suckouts” and ripple in the re-
sponse. For example, a peak-to-peak measure
function places markers at the highest and lowest
amplitude points of the response and displays
the frequency and amplitude differences be-
tween these points. Also, delta marker functions
allow measurements of suckout width, depth and
slope.

The system response is updated every oneto
five seconds (selectable by the user). The techni-
cian can make amplifier gain and slope ad-
justments while observing the response changes
on the analyzer CRT. Display resolution for the
response is 1 to 20 dB per division, selectable
in 1 dB steps, and marker resolution is 0.05 dB.

The frequency response function works even
on systems with scrambled channels if the
scrambling is adjusted for constant amplitude
(i.e., notime-varying scrambling). Systems with
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Figure 5: cross modulation test
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Figure 6: composite triple beat measurement
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missing bands of channels also can be tested
by installing a band-limited noise source at the
headend. The analyzer will measure the frequen-
cy response of the noise source where the chan-
nels are missing in the cable system.

9) Save/recall traces: This allows the storage
of three traces with analyzer control settings in
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non-volatile memory. This feature is needed for
the system frequency response test, butitis also
useful for troubleshooting system problems. For
example, it allows the technician to compare hum
measurements taken at different locationsin the
system or taken at different times or on ditferent
days. The stored information can be recalled at

any time, even months later. Recalling atrace with
asingle key stroke also sets up the analyzer with
the same control settings that were stored with
the trace. This allows the technician to duplicate
the original test conditions so that new measure-
ment data can be compared with the old data.

Spectrum analysis capabilities

Special CATV test functions such as those
described make both routine testing and proof-
of-performance testing faster and simpler.
However, as mentioned earlier, the general pur-
pose signal measurement capabilities of the
spectrum analyzer are very useful for general
maintenance and troubleshooting, too. The
HP8590A, for example, has a 1 MHz to 1,500
MHz range, which allows spectrum analysis of
allcable bands and the satellite downconverted
band of 950 to 1,450 MHz. Signal levels can be
measured over a —60 dBmV to +77 dBmV
range, and sensitivity may be increased to bet-
ter than —80 dBmV with an external preamplifier.
The frequency response is +1 dB over the en-
tire frequency range, and the relative amplitude
accuracyis +1dB overa70 dBrange. A 75-ohm
input impedance minimizes mismatch loss in
cable testing, and a 50-ohm impedance is also
available.

Microprocessor control, in addition to permit-
ting sophisticated CATV functions, also provides
other convenient features for spectrum analysis.
A digital storage display gives the operator a
flicker-free CRT picture and enables storage and
recall of traces. Trace arithmetic allows traces to
be compared to each other or normalized to a
reference trace. Marker functions simplify trace
interpretation by displaying both amplitude and
frequency for any signal selected. With single key
strokesthetechnician can place amarkeronthe
highest signal displayed, move the marker to ad-
jacent signals, or measure amplitude and fre-
quency differences between signals.

The addition of an optional digital interface lets
the user program all standard analyzer functions
even from ahandheld computer. Any one of three
interface types can be used: HP-IB (IEEE 488),
HP-IL (HP serial interface loop) or RS232C. The
interface also lets the analyzer's plot and print
keys be used to make instant hard copies of the
CRT display. These digital features aid the cable
technician in proof-of-performance data record-
ing. The user can record measurement results
inthe field with a portable printer or a handheld
computer (a program for the HP 71B handheld
computer is available for storing up to 30 display
traces along with analyzer control settings).

Basic spectrum analysis can be expanded
with a tracking generator accessory for bench
testing amplifiers and filters. This type of
generator provides a signal that tracks the fre-
quency tuning of the analyzer as it sweeps. If a
filter is connected between the tracking gener-
ator output and the spectrum analyzer input, the
filter's frequency response can be measured
over greater than 100 dB dynamic range.

Whenanew generation spectrum analyzer is
enhanced with digital functions for standard
CATV tests, the result is a single instrument
capable of performing tests in all parts of acable
TV system. The benefit tothe user is faster, more
accurate testing with less test equipment. B
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The present state of EMI measurements

By Donald Dworkin
Specsal Projects Engy
United Artists Cablesystems Corp

With the great attention that the FCC and other
governmental agencies have focused on signal
leakage from CATV systems and the adoption

Figure 1: RFl chamber
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of the cumuiative leakage index, it would appear
to be important to have our electron magnetic
interference (EMI) measurement act together.
However, this does not appear to be the case,
at least as a recent article' inthe trade press and
a paper? given at an NCTA technical session in-
dicate. Both cast doubt on the device called an
RFlchamber (Figure 1), which is a much larger
version of the Seed (Figure 2). Since the RFI
chamber isthe only instrument large enough to
measure anything other than cable, these doubts
would leave antenna testing as the only means
presently available for the measurement of
passive or active device radiation.

Yet, articles have been published3 4 showing
very good agreement between measurements
inthe RFI chamber and an open air site, as well
as between the Seed and an open air site
measurement. For example, in the first of these
papers, the author measured alength of RG-59
inthe Seed, then put it in the system. Using stan-
dard CATV dipole measurements, he achieved
correlation from 3 dB to 1 dB in the VHF high
band, but less in the low band due to near field
effects.

In the second paper, the author tested a pair
of two-way splitters in the RFI chamber and then
measured the leakage levels at three different
frequencies using a tuned dipole antenna at
known distances from the splitter in an openfield.
These measured levels were then compared to
predicted levels calculated by using the RFI
chamber shielding factor in the standard formula
for antenna path loss. The correlation obtained
rangedfrom 1 dB at83 MHzto 9 dB at 355 MHz.

Standard radiator

It occurred that devising a *'standard radiator,”
which could be used in both the RFI chamber
and the Seed, would serve several different pur-
poses. These would be:

® Since independent measurements by both
the RFI chamber andthe Seed had achieved cor-
relation to open air site tests, they should correlate
with each otherin accordance with thetheorem
that two things equal to a third must be equal to
each other.

® The test would show the correlation be-
tween the peaks of the two curves and validate
the use of a smooth curve drawn from peak to
peak

® Thetest would provethat any RFlchamber,
atany location, could be checked and calibrated
with any other,

The standard radiator was assembled from a
special slotted cable called Radiax and manufac-
tured by Andrew Corp. Siots inthe shield permit
uniform radiation along the cablein a broadband
fashion with radiation being both horizontally and
vertically polarized.

The results (Figure 3) confirm each of the
previous points. The agreement between the
devices is within +8 dB from 90 MHz to 500
MHz. If we accept the Radiax curve inthe Seed
asthe most accurate, then correction factors can

COMMUNICATIONS TECHNOLOGY
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60 MHz and 80 MHz filters can be
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Simple installation, testing and
maintenance
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tures a low-profile 134" chassis that
occupies a single rack space. The
front pane! includes a three function
meter that displays signal strength,
CIN, and center tune; as well as
convenient test connections and
performance adjustment controls.
It is Video-Cipher II™ tested and
approved for all programs being
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Backed with the industry’s
strongest warranty/replacement
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to last, and our warranty program
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immediate replacement will be
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curacy of the RFI chamber are the following:

- ) : 1) The chamber measurement is relative, not
Flgure 3: RFl chamber vs. Seed (using Andrew'’s Radiax) absolute.—We have just shown that practically
Ref. 48.7 dBmV Atten. 20 dB (by open air site measurements) and experimen-
= . tally (by calibrating with a standard radiator from
10 dB/ ) ! the known accuracy of the Seed) that a shielding
RFI ail peal;s Seed.\ peaks factor can be obtained from the RFI chamber,
h -t~ which, wheninsertedintothe path loss antenna
cl amber Coe J - e T =7 equation, will yield the correct field strength as
—_ y S— obtained by the standard CATV 10-foot dipole
Seed /\gﬂ/ =~ measurement.

the chamber, making actual readings at those

frequencies somewhat questionable.—As

.j ] v\ \J discussed, itis only at the peak frequencies that
3 the RFI chamber and Seed appearasa 50-ohm

[ structure and therefore the curve has meaningful

P~
\ / !( 7 ‘ s 2) Resonance frequencies may be presentin
7 /\ [\

~—~—

values. But this makes the readings no more dif-
ficult nor ambiguous than doing a CATV dipole
measurement in which the observer must rotate
the antenna to obtain the correct polarization and
simultaneously probe for the maximum field.

Accuracy
The Seed was developed by the Belden Cable
Co. because at the time none of the test methods
were consistently showing repeatable data. With
Start 0 Hz Stop S50 MHz | geeq, results are typically within 1 to 2 dB be-
Res. BW 300 kHz VBW. 100 kHz SWP. 50 msec tween repeat tests. This compares very favorably
tothe variations of up to 20 dB found with anten-
be applied to the RFI chamber from 50 to 550  that RFI chambers, justasSeedsare, canbecor-  na test methods. The RFI chamber shares the

MHz. The curves also show that only theirpeaks  related to others of the same type. Seed’s characteristic of containing and therefore
givetrue value and that a smooth curve connect- absorbing all the radiated energy so that varia-
ing them is the correct way to use them. Lastly, ~ Additional objections tions in sample placement and orientation have

the fact that correlation was established shows Two additional points raised against the ac-  a minor effect on repeatability.

Finally, the use of the standard radiator, which
has direct traceability to the Seed, enables the
user to measure within 1 dB of aknown standard.
The shielding factor so obtained will yield cor-
relationto open air sitetests andthe CATV 10-foot
measurement.

Working with electron magnetic fields is not as
direct and unambiguous as working with discrete
circuits. Itis hoped, however, that building on the
work previously cited, results within engineering
limits will be obtained. These should be helpful

THE CABLE OPERATOR'S T Sl
C ONVERTER STORE B
ANDA WhoteLorMoRe || 50 e e

December 1986.

2*Quantifying Signal Leakage,' Sandy Liver-
more, 1984 NCTA Technical Papers.

3"The Rogers/UA Approach to Setting Stan-

dards,”" Hugh Bramble, CED, July 1983.

We can satisty your
needs. We buy, repair or

sell converters, line gearand 4"'RF Shielding Measurements Using the UACC

headend equipment. RF Chamber,” Jody Shields, 1984 NCTA
Technical Papers.

CoRP o et TEXAS Sales Office MICHIGAN Sales Office Author's note: The UACC Technology Center,

280 Cozzins St 2439 NE Loop 410 - #1404 2482 Tuson Drive - 2C among other work, performs the radiation testing

Columbus, OH 43215 San Antorvo, TX 78217 Drayton Pioins, MI 48020 for United Artists Cablesystems. It possesses a

(614) 221-3131 (512)650-3132 (313)673-0818 Seed chamber from which it developed the RFI
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center are available to applicants in testing for
EMI or other electrical tests (e.g., assistance in
building an RFI chamber, Radiax calibrator, etc.).
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Cable testing: A faultless combination

By Duff Campbell
Riser-Bond Instruments

Cable TV and communications in general have
seen tremendous growth in the last decade. With
this growth comes many more problemsin keep-
ing a system in tip-top condition. Extensions,
rebuilds, upgrades, reroutes and maintenance
become necessary yet time-consuming parts of
operating a cable system. Efficient use of time
and controlling costs are essential to reaping
profits from our coaxial-based systems.

A fast and accurate way to test coaxial cable
for a fault is to use a time domain reflectometer
(TDR) with a built-in oscilloscope display.
However, because of the high cost and complex-
ity of theseinstruments their use has been limited.
The introduction of digita/ TDRs with their lower
cost and basic one-button operation has made
them a popular choice for locating *‘opens,”
“"shorts’ and major impedance mismatches or
discontinuities. However, for cable faults of less
severity, the oscilloscope-type instrument is still
necessary.

Newer digital TDR designs provide an output
for connection to a general purpose oscillo-
scope, which most cable systems have on hand.
By combining the simplicity of the digital TDR
with the display information of an oscilloscope,
the result is a time domain reflectometer that
gives the operator a choice: a simple one-button

digital reading in feet (or meters) to a cable fault
or, with connectiontoan oscilloscope, a sensitive
waveform measurement of the cable quality.

Why the waveform?

If a digital TDR can give a reading in feet or
meters to a cable fault, why is it necessary to see
the waveform of the cable? To answer this ques-
tion consider the following test scenario using
adigital TDR (with variable sensitivity control and
scope output capability) coupled with a 60 MHz
general purpose oscilloscope.

Figure 1 isanillustration of the scope’s display
showing the transmitted pulse (Point A), a
reflected pulse (Point D) and two other reflections
of less severity (Points B and C). When testing
the cable in the TDR's least sensitive mode a
reading of 250 feet and an *‘open’’ condition are
indicated. By shorting the center conductor to
the sheath on the far end of the cable, areading
of 250 feetand a''short" condition now appear.
These readings mean that the major reflection
(Point D) is the end (full length) of the cable run.
By increasing the sensitivity control, the TDRin-
dicates a ‘‘short™ at 210 feet (Point C). Increas-
ing the sensitivity control of the TDR to its max-
imum position the digital LCD remains on Point
C. Thedigital TDR alone is not sensitive enough
totrigger on Point B. However, because the Point
B reflection can be seen on the oscilloscope, the

distance can be calculated as 100 feet (Figure 2).

Referring toa plant map, it's determined there
isacable splice at approximately 100 feet (Point
B). but nosplice had been made at Point C. Dig-
ging ahole at Point C reveals that the cable has
acracked jacket and the sheath is deteriorated,
causing enough reflection to be detected by the
TDR. Now the problem can be corrected.

Although Point B was determinedto be acable
splice, and was undetectable by the TDR, it stilt
could be seen on the oscilloscope. Herein lies
several important points. The digital TDR is not
sensitive enough (by itself) to detect a good
splice. If it were, this would prove to be counter-
productive. No one wants to be digging up good
splices. It is important to maintain a good set of
plant maps and maintenance records. Had it not
been known that there was a splice at 100 feet,
time and money would have been wasted dig-
ging at this location. If, according to the plant
map, there was not a known splice at Point B,
the location could be investigated further. Alter-
nately, if this slight discontinuity was not caus-
ing any major problems, keeping an eye on it for
future problems or deterioration could suffice.
The mostimportant point to be madeis that with
an oscilloscope attached to the digital TDR even
a very small discontinuity or fault in a cable
system and its distance from the test point can
be identified.

Converters!

Sales/Repairs

You Can Not Tell the

NEW

PSA-35A PORTABLE
SPECTRUM ANALYZER

Difference Between a
New Converter and
One Reconditioned By
Eastern Cable TV Services, Inc.

@ We follow exacting control standards and procedures
designed to meet all manufacturers’ specifications.

® We use only the highest quality
replacement parts.

® All our converters carry an unconditional
100 day warranty.

® We offer a quick turn-around.

e Give Us @ Try, Ask fOr George

ECTV

Eastern Cable Television Services, Inc.
44-45 Vernon Boulevard ¢ Long Island City, NY 11101

718-706-8057

The PSA-35A Portable Spectrum Analyzer will accurately measure wide
band signals commonly used in the United States and European satel-
litecommunicationsindustry. Standard frequency coverage isfrom less
than 10 to over 1750 MHz, and from 3.7 to 4.2 GHz. Selectable vertical
sensitivity, either 2 dB/DIV or 10 dB/DIV is also standard. The portable,
battery or line operated PSA-35A spectrum analyzer is the perfect
instrument for troubleshooting and critical dish alignment necessary to
achieve maximum system performance. Price $1965

NEW!!

MICROWAVE FREQUENCY
CONVERTERS

AVCOM's new line of Microwave Frequency Converters can increase
the capability of any spectrum analyzer, including the AVCOM PSA-
35A. The MFC series is available in a wide variety of frequency conver-
sion schemes and stabilities to meet specific customers requirements.
AVCOM's MFC's cover MDS, CARS, MMDS, Industrial Microwave Heat-
ing frequencies, Satellite Communication (3.7 - 4.2 GHz), and other
frequency bands up to 6 GHz. Prices start at $695.

MFC-3000 General purpose MFC with LO at 3 GHz designed to enable
surveillance of frequencies from 1.5t0 4.5 GHz with a spectrum analyzer
that tunes to 1.5 GHz. Great for Electronic Counter Measure (ECM)
applications with PSA-35A.

MFC-2000 with LO at 2 GHz. The MFC-2000 allows the spectrum from
2-3 GHz to be translated to 0-1000 MHz. Ideal for MMDS (Educational
TV) applications.
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Figure 2
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Hints and helps

When installing a new cable or testing an ex-
isting good one in a system, connect the digital
TOR to an oscilloscope and test the cable. A
photo or drawing of the resulting waveform of
""good” cable sections should be kept with the
plant maps or in a file for future reference. Should
aproblem arise with a section of cable, it can be
retested and the new waveform compared with
the original, which was made when the cable had
no problems. Since testing all the cables in a

system is generally not practical, choose those
cablesthat are especially hard to get atand those
that are especially vuinerable to damage. Tower
cables that go to an off-air antenna are good
candidates.

A separate function of the digital TDR is its abili-
ty to act as a tape measure. When there is no
fault it will read the full length to the end of an
unterminated cable. Thisis handy for checking
the lengths of incoming new reels of cable or for
verifying lengths left on partial reels. By usingthis

same technique unmarked cables in a pedestal
can be measured by length for quick and easy
identification.

As with any new piece of test equipment,
familiarity develops versatility. The more a piece
of equipment is used the more applications will
be found for it. This combination of digital TDR
and oscilloscope can become an easy-to-use,
time and money saving convenience for
everyone from thefirst-level technician to the top-
tevel engineer.

Call for Catalog

CableTek Center
offers the most
complete and
versatile interior
and exterior post-
wiring product

Products Inc.
850 Taylor Street

Elyria, Ohio 44035 line available.
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Professional

protection
and security
installation
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Watchman”H. Superior stand-by
power battery.

Watchman® 11 is the technological
leader in stand-by battery power, de-
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and nomaintenance cost. Watchmanll
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expensive électronies. And because
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Premium performance.

Compatible with float service. and
unlike moststand-by batteries, Watch
man Il can be cycled over 250 times.
Give your Hi-tech equipment all the
power itdeserves. Watchman I stand-
by power battery. .

For more information, contact Jim
Trenter, Technical Applications Man-
ager. GNB Incorporated, P.O. Box
64140, St. Paul. MN. 55164
(612)681-5000.
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REELP:

General Instrument’s Commv/Scope Division is the world’s largest high quality manufac-
turer of coaxial cable.

One of the reasons is our dedicated people.

Take Sheila Yount for example. She’s been with us 15 years. As a Customer Service
Representative, she’s here to take your order, to follow it through and to make sure your
special needs are met. Even if that means performing minor miracles—like having an out
of stock product manufactured and delivered within 48 hours, in an emergency.

Or consider Jim Sherrill. He’s our Process Engineering Manager. His job is to make sure
all of our equipment is in top running condition at all times. It's a career that puts him on
call 24 hours a day. As Jim puts it, "My job isn't to put out fires. It's to prevent them from
happening”

en there’s Lanny Parker, our Quality Control Supervisor. If Lanny and his staff don’t
say a reel is okay to ship, it doesn’t get shipped. Period. That means everything that leaves
our plant has to meet our high standards—from a cable’s electrical properties right down
to the appearance of its packaging.

Sheila Yount
Customer Service Representative
15 years with Cormn/Scopc

Jim Sherrill
Process Engineering Manager
28 years with CommiScope




EOPLE

Also, there’s Charles Floyd. He has a ob that doesn’t even exist at other cable companies.
Charles is our Driver Superv1sor Hisj ]o doesn’t exist at other cable companies because
other cable companies don’t have their own carriers. Charles oversees 72 truckers. In
short, he makes sure the cable you ordered is delivered where you want it, when you want
it. Just as Sheila or another Representative promised you in the first place.

At Comm/Scope we're proud of Sheila, Jim, Lanny and Charles. They’re great individ-
uals who exemprfy the kmd of spirit and dedication you’ll find throughout our ranks at
Commv/Scope.

So the next time you need cable, give the reel people at Comm/Scope a call. What we’ll
do to please you is unreal.

COMM/SCOPE.WITH YOU ALL THE WAY.

Comm:Scope Division, General Instrument Corporation, PO Box 1729, Hickory, NC 28603, 800/982-1708 (800/222-6808 in NC), Telex: 802-166
Reader Service Number 29.

Lanny Parker
Quality Control Supervisor
15 years with Comm/Scope

Charles Floyd
Driver Supervisor
5 years with Comm/Scape
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Design considerations
for rebuilds/upgrades

By Dale Lutz
A ¢ s
Scientific-Atlanta Inc

Oncethe decision has been madethat a system isin need of additional
channel capacity, all aspects of that system should be reviewed to ensure
that nothing fallsthrough the cracks (eg.. newly rebuilt or upgraded plant
offerslittleimprovement if headend considerations are overlooked). There
are five major areas of concern that need strict coordination so all aspects

of the rebuild and/or upgrade are completed on time. They are: 1) head-
end, 2) distribution, 3) drop, 4) terminal equipment and 5) construction.

Headend

Expanded bandwidth over a cable system necessitates additional
modulators, processors, antennas, etc., and, if adding hub sites for cascade
considerations, possible microwave equipment. This means additional
rack space. If no spare rack space is available does the possibility of
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building expansion exist? Is the headend property large enough for this
to occur? Is the land owned or leased? If additional TVRO antennas are
planned, where will they go? What are the air-conditioning requirements
for the revamped building?

If multiple hub sites are being incorporated into the system, a number
of items need to be reviewed. First, land must be acquired. Next, unless
the hub site is to act as a stand-alone headend, an interconnect should
beimplemented. There are several ways to build this interconnect. Cable,
fiber optics and microwave usually top the list. Each needs careful study
to determine how each helps the rebuild and how they affectlong-range
maintenance.

Distribution

Distribution hasthe most variables. However, regardless of whether it's
arebuild or an upgrade, accurate starting information isimperative. Design
and construction of the new system will do little good if the foundation
(strand maps) are inaccurate. As well, during the mapping process,
remember the MDUs (multiple dwelling units).

For acomplete rebuild a decision must be made on the equipment best
suited for expansion requirements. All alternatives of active devices (such
as push-pull, parallel hybrid or feedforward technology), cable size for
best cascade results and power supplies for the most efficient system
powering must be scrutinized closely against system geography. This is
to assure the best possible quality-vs.-dollars ratio. From an operational
standpoint, a rebuild will result intwo systems. The existing one must stay
active until the new system is built and all subscribers are attached. So,
for a time, operating expenses will increase.

There are three goals in an upgrade: 1) use existing cable, 2) employ
active devices that will "'drop into’* existing locations and 3) change-out
as few passive devices as possible for the expanded channel capacity.
This usually requires high-gain, advanced technology actives. With this
approach it is easy to see that accuracy of the as-built maps is crucial.
Upgrades also require close inspection of the connector/splice line in the
existing system. In older systems, the use of non-mandrel type connec-
tors is likely. The new expanded channel capacity will probably require

previously unused aeronautical frequencies where potential leakage is
a concern.

From an operational standpoint, office staff should be prepared for a
deluge of calls from subscribers. Since the upgrade is accomplished by
desplicing/resplicing equipment, service to customers will be intermittent.
To combat this, trunk work should be scheduled for early morning hours
(12-6 am.).

Both rebuilds and upgrades have their own distinct advantages that
can only be weighed on a system-by-system basis. However, if viable, an
upgrade is much more economical.

Drop

This area is mentioned for several reasons. First, manufacturer andtype
of cable used must be verified to assure the **passibility" of the new up-
per frequency. Derive attenuation at this new frequency and check the
shield quality. If the shield quality is low, drop-change-outs may be required
to eliminate any potential leakage problems. Second, special information
pertaining to the drops in the system is required for the system design.
The information required is the average drop length and average outlets
per drop. This data allows minimum/maximum tap output specifications
to be calculated to ensure sufficient levels for subscriber use.

During the drop verification analyze the installation and grounding tech-
niques. Though codes change little through the years installation super-
visors do. The rebuild or upgrade gives you a good reason to bring all
installations to uniform standards. This also allows time to acquire an ac-
curate drop audit to update billing data bases and convertillegalsto pay-
ing customers.

Terminal equipment

The choice of terminal equipment or set-top terminals (STTs) is usually
a direct decision with minimal variances. The new channel capacity will
invariably lead to revised channel lineups, the development of tier packages
for sales/marketing strategies and possibly the introduction of a new
scrambling technique. Can the existing equipment be used in this new
scenario? Probably not. The types of scrambling techniques, addressability
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(77, 10", 12" and 22" respectively) are: -
(D SAFE TO USE: No sharp edges to cut installers” hands or to nick/cut cable.

(@ CORROSION RESISTANT: Equals or betters stainless steel straps. Far
superior to plastic materials; over 30 years life expectancy.

(@ EASY TO USE: Malleable soft alloy needs little effort to bend. shape, install.
(@ REUSABLE: If straps become kinked, they may be straightened out.

FREE SAMPLES
CALL TOLL FREE

1-800-361-3685
SACHS

COMMUNICATIONS INC.
30 WEST SERVICE ROAD
CHAMPLAIN. N.Y 12919-9703

THIS TIME
REBUILD ON

SACHS
QUALITY

N.B, We can provide custom design manufacturing as well, for special needs.

J
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Figure 2: calculating tap output levels
54 125’ RG-59 A< 25' RG-59
MHz 255dB "k 51dB
6.2 dB
330 125’ RG-59 1S
MHz 6.60 dB D AGH
1.32 dB
65 dB
Item 54 MHz loss 300 MHz loss
RG-59 2.04 dB/1100' 5.28 dB/100°
Split  62dB 65 dB
Minimum tap outputs
54 MHz = 9.26 dB (9 dB)
330 MHz = 14.4 dB (15 dB)

(on- and off-premise), parental control, etc., on the market today are
numerous. Once again, close scrutiny is required to assure the best choice
for the dollar.

Construction
This is where most cost savings can be attained. A rebuild is, in effect,

the construction of a completely new system. Therefore, construction costs
areidenticaltoa new-build. However, added tothis arethe additional costs
of raising and/or lowering existing plant, "‘swinging’' the drops from the
oldto new plant and the "‘wreck-out” of the existing system. Typically local
utilities jump at the opportunity to have their maps updated and will re-
quiretotal make-ready work and the re-permitting of the entire aerial system.
City. county and state bodies also will usually require the same for
underground work.

During an upgrade, no (or very little) new cable will be added to the
system. Therefore, re-permitting is not generally required. However, be
prepared to raise and/or lower some aerial attachments to clean up any
clearance violations, and review and update bonding/grouding and guy-
ing/anchoring techniques. Since an upgrade is generally a
desplice/resplice of active/passive equipment, all other construction costs
usually incurred (place strand, place cable, lash cable, etc.) are not there.
Because of the demand for odd work hours (i.e., early morning) some
individual item pricing may seem out of line. However, once the total pic-
tureis examined, the upgrade is still the most cost-effective way toincrease
a system'’s capacity.

Upgrade equipment selection

The key to a successful system upgrade is to choose the active/passive
equipment providing the required expanded channel capacity with 1) as
litle system rework as possible and 2) at the lowest possible cost. This
is accomplished by a detailed study of the system layout vs. available
equipment.

Initially, the system should be completely reverified (strand and plant).
Having correct as-built maps isimperative for an upgrade to be properly
constructed. From these as-builts a detailed trunk schematic map should
be designed. it should show all cable routing, size and type. Trunk sta-
tions, plus power supply type and locations should be noted with footages
for each type of cable between all active/passive devices. As well, this
schematic will provide information to determine the maximum spacing
atthe new frequency and existing cascades. When figuring the maximum
spacing be certainto calculate in all the different cable types and passive

In every industry there are
leaders who are innovative
and dedicated to
producing the highest
quality product. In
CATYV, Alpha has set the
standards in standby
power technology. This
leadership is based on a

* single ferro
resonant power supply
design

® temperature
compensation for
battery reliability

® performance
monitoring circuitry

e UL, CSA and SEV

level of

long list of “firsts” in approvals, the first and  service.
powering concepts and only standby power Alpha
product capabilities, system manufacturer Tech-

including: to hold these ratings

® status monitoring
systems including
the new Lifeline
one-way
monitoring
system.
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We're Here to BackYou Up.

3767 Alpha Way
Bellingham, WA 98225
TELEPHONE
206-647-2360

7033 Antrim Ave.
Burnaby, B.C. V5J 4M5
TELEPHONE
604-430-1476
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—— 650 Cable Industry Technicians and Engineers ——
Are Currently Enrolled in SCTE’s BCT/E Program and
Are on Their Way to Technical Certification.

BCT/E

The Broadband Certification Technician/Engineer (BCT/E) Certification Program,
established and sponsored by the Society of Cable Television Engineers, continues
to grow in recognition and enroliment.

Endorsed by six professional industry associations—the Colorado Cable Television
Association, the Pennsylvania Cable Television Association, the Community Antenna
Television Association, Women In Cable, the NCTA Engineering Committee and the
Southern Cable Television Association—the BCT/E program is accepted as a means
to provide standards for technical competence in the industry, recognize individuals
who meet those standards, encourage industry personnel to further their knowledge
and professional development and to assist management in their hiring and pro-
motional processes.

Enroll Now!

Enroll in the BCT/E Certification Program. By doing so, you will join the hundreds
of candidates listed on the next page who value the importance of certification in
the rapidly developing field of CATV technology.

A complete listing of the BCT/E program can be found in the current Society newsletter,
The Interval, inside this issue of CT.

For additional information about SCTE programs and services, call SCTE National
Headquarters at (215) 363-6888, or write to:

SCTE National Headquarters
669 Exton Commons
Exton, PA 19341
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YOUR SYSTEM
INBLAGK &WHITE

The Window Field Strength Meter just became a serious and
powerful partner in your system management. Introducing the new
WINDOW SYSTEM MANAGEMENT PACKAGE.

This new package gives your WINDOW three powerful new features:
expanded memory, real-time clock for memory reporting and a print
feature.

Real-Time Clock: Now an intemal
clock/calendar can be set which will
time and date stamp each of the
Memory screens. This gives you pin-
point accuracy in determining when
the operator was at a particular
location in the system.

Expanded Memory: Now you
can have up to 35 “snapshots” taken
of screen readings throughout the
system. Theyre stored in an easy to
use Memory Library which can easily
be reviewed later. You can view the
actual data your tech saw in the
field.

Printer Interface: Now you are no
longer limited to screen recall alone.
| Hard copy is now available on any

or all memory bins. Now it's easy to
build a performance trail from any
location in your system backed up in
black and white! The new Bar Graph
Printout displays Video or Audio
levels similar to the WINDOW'’S standard Sweep mode display,
including a summary listing of pilots and special channels. The Chart
Printout provides you with a tabular listing of frequency and level
measurements of all carriers in the entire system.

With the new WINDOW System Management Package you no
longer have 1o guess what’s going on in your system. . .you know.

4 ComSonics

AN EMPLOYEE OWNED CORPORATION
CALL TOLL FREE 1-800-336-9684, IN VIRGINIA CALL COLLECT (703) 434-5965
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Table 1: output levels for feedforward trunk amps with push-pull bridgers and line extenders

330 MHI SCIENTIFIC ATLANTA DISTORTION ANALYSIS SYSTB|: /5

SYSTEM NAME. . HYPOTHETICAL +. 6-22-87

EQUIPMENT : F9330T PP3308 "PP330L

NOISE FIGURE 1 14 el 904 7553 9.0
DISTORTION REF LEVEL 2 15 28 33,0 41 46.0 54 46.0

CTB RATING(-dBwv) 3 16 29 -107.0 42 -70.0 55 -70.0

XMOD RATING(-dBmv) 4 17 30 -106.0 43 -65.0 56 -66.0

end RATING(-dBmv) 5 18 31 -104.0 44 -74,0 57 -74.0

HUM RATING(-dRmv) 6 19 3 -70,0 45 -70.0 S8 -70.0

WERQTIM TILTS 7 20 3 304 7059 O

REF CH. 8 el 34 40.0 47 40,0 60 40.0
DESIRED CH. LMDNS 9 22 353 40,0 48 40.0 61 40.0

AMPLIFIER INPUT 9.5 16.0 14.0

OPERATIONAL GAIN 10 23 ¥k 29.549 62 3.0

BR. MIN FULL GRIN 11 24 37 ¥ 33.0 63

CASCADE LENGTH 12 25 38 29.051 1.064 2.0

AMPLIFIER QUTPUT 13 26 39 39.052 49.065 46.0

INDIVIDUAL TOTAL

CARRIER/NOISE . . -45. 1 -63.7 -97.2| -44.8
CROSSMOD . . . . . -64.8 -59.0 -60.0 -51.4
CIB o o s a s -65.8 -64.0 -64.0] -55.0
&g ol eie e -83.4 -71.0 -71.0] -67.9

losses. Also, allow for future growth. (See Figure 1.)

The hypothetical system shownin Figure 1 is being expanded from 211
MHz to 330 MHz. The trunk schematics indicate that the 22 dB/211 MHz
existing spacings have 29.3 (30) dB maximum spacing at 330 MHz. Within
the industry trunk stations are available with gain ranges from 22 to 30
dB of operating gain. In this instance 30 dB gain modules are required.
To achieve this high gain, feedforward electronics are needed. This
technology not only achieves higher gain but provides much improved
distortion performance. This will prove instrumental in meeting end per-
formance requirements.

It’s 2 a.m.

Do you know
where your database is?

Plain Text

Encrypted Text

Jones Futurex DES Encryptor™ products provide

® Secure Data Base
® Secure Communication Links

for the IBM PC or PC compatible devices

JONES FUTUREX.. ||

3079 Kilgore Road

Rancho Cordova, CA 95670
800-251-5111 in California
800-251-5112 elsewhere
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The next step is to look at the various types of existing trunk amps and
line extenders in the system. Ideally for the most cost-effective upgrade,
all housings will be kept intact only replacing the modules. But in reality
the system will most likely have quite a variety of housing types. The key
is to find the largest quantity of the same type of housings and find the
high-gain feedforward modules that drop into them. Generally, while ex-
panding to the new frequency the system will be upgraded to two-way
capability and possibly two-way active. Accomplishing either of thesemay
entail more than just a module change-out. If the housings have a
removable base plate the diplex filters probably are located there and may

CABLE DESIGNATOR model
ERiPAKy 2901B+
with. . .the ability to transmit
through taps and splitters! DIGITAL
¢ Identifies unique cables within a TIME DOMAIN
bundle of cable. REFLECTOMETER

* Has the ability totransmit through
taps and splitters making

previously installed cabie easy to CABLE FAULT

identify ‘ LOCATOR
" apartment budinge. " with. . . SCOPE
* |dentifies multiple cables at one OUTPUT CAPABILITY
time.
$395 $795

manutactured in the USA by Riser-Bond Instruments

3430 Fujita Avenue
Torrance, California 90505-4078

stern Catv 213)539-8030

In Calit (800)641-2288
Outside Calif.  (800)551-2288

S
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HOW TO AVOID
STANDBY BATTERY SURPRISES
THAT’LL DRIVE YOU UP A POLE

Put the lid on unexpected
maintenance

Free yourself with the original
CATV sealed lead acid battery
that eliminates watering and
other service problems. Here's
wall-to-wall computer designed
grids surrounded by gelled
electrolyte. You don’t buy empty
space. And you don’t buy
stratification that attacks

reliability. What you do buy is
the one standby battery that
defends your lines 24 hours a
day. Non-stop.

60 amp

Laugh off maintenance
costs

The real shock isn’t what you
pay for standby batteries. It’s
what they cost you in unnec-
essary work. The cost of
electronics corroded by fumes
and acid. The cost of replacing
batteries that surrender to
freezing cold and boiling heat.
The cost of trying to mount
batteries you can position only
one way. That's why we give you
a fighting chance by making sure
you pay for your standby
batteries just once. When you
buy them.

The “Original” gel, »

GC 12 800 80 AMP

The “Second Generation’ gel
GC 12V 100 100 AMP
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Make life easier with the
5-year CATV original

Get the protection surprise
that’s more than a label change.
Ask for the standby batteries
with 5 years of field testing in
CATV service. With sure-fire
cycling up to 500 times
regardless of float service time.
With standby capacity no one
else can touch. With the tough
durability it takes to protect your
lines in any surprise. And with
one more thing. The difference
between seeing your family at
night and talking to them on the
phone.

JAHNSON

CONTRELS

Industrial Products Unit
900 E. Keefe Avenue
Milwaukee, W1 53212
(414) 961-6500




CALL THE LEADER IN
THE CATV INDUSTRY

TOLL-FREE 800-327-9767
(IN FL.) 800-433-0107

REPLACEMENT
COMPONENTS

REPAIR
UPGRADE

With confidence in our products, money back guarantee,
experienced personnel and a proven track record, why would
you settle for less?

&, WHEN ONLY EXCELLENCE WILL DO!

IF YOU WOULD LIKE TO RECEIVE OUR NEW 1987 CATALOG —CHECK HERE [J

‘ . CT 7/87
*Replacement Components# # Upgrade Electronics& # Repair Servicexr  Please:
] O Send Replacement
System Name _ Components Catalog
Address - = O Send information on

City/State ) repair service.

0O Send information on
QUALITY R.F. SERVICES, INC. RS . — - Circuit Boards o

Your Name ’ Position increase your
lU :|51(_)E;AR':KL»§A3Y477 Equipment Used in System _ S channel capacity.
4
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Table 2: output levels for feedforward trunk amps, parallel hybrid bridgers and push-pull line
extenders

330 MHI SCIENTIFIC ATLANTA DISTORTION ANALYSIS  SYSTEM: S/S

SYSTEM NAME. .HYPOTHETICAL DATE. ..6-22-87

EQUIPMENT: F9330T  PH330B  PP330L

NOISE FIGURE 1 14 27 9040 7.553 9.0

DISTORTION REF LEVEL 2 15 28 33.0 41 46.0 54 46.0

CTB RATING(-dBav) 3 16 29 -107.0 42 -74.0 95 -70.0

XMOD RATING(-dBmv) 4 17 30 -106.0 43 -70.0 56 -66.0

2nd RATING(-dBmv) S 18 31 -104.0 44 ~-70.0 57 -74.0

HUM RATING(-dBuv) 6 19 32 -70.0 45 -70.0 58 -70.

OPERATIONAL TILTS 7 20 33 304 7.059 7.0

REF CH. CAPACITY 8 21 34 40.0 47 40,0 60 40,0

DESIRED CH. LOADING 9 22 35 40.0 48 40.0 61 40.0

AMPLIFIER INPUT 9.5 18.0 15.0

OPERATIONAL GAIN 10 23 3% 29.5 49 62 32.0

BR. MIN FULL GAIN 11 24 k¥ S0 32.0 63

CASCADE LENGTH 12 25 38 29.051 1.064 2.0

AMPLIFIER OUTRPUT 13 26 39 39.05 50.065 47.0
INDIVIDUAL -~ TOTAL

CARRIER/NOISE -45.1 -65.7 -58.2! -44.5

CROSSMOD . . . . . -64.8 -62.0 -58.0| -51.6

CB . .. .... -65.8 6.0 -62.0] -54.8

EZndil e b Tl AN -83. 4 -66.0 -70.0! -64.5

be soldered in. If so, the module and base plate must be changed.

Trunk amp and line extender housings produced in the past five years
were constructed with wire mesh gaskets for RFI/EMI (radio frequency
interferencel/electron magnetic interference) integrity. This factor is vital
during upgradesto combat potential RF leakage in the expanded frequen-
cies. If the housings do not have this protection they should be replaced
even if they meet the drop-in module requirement

Housings that do not have module upgrade capability also must be

replaced. This generally means cutting the cable at input and output. In
doing so, if expansion loops were not built in, the space left will require
alonger housing. Ifthe product line chosen for the upgrade does not have
the longer housings, either extension connectors or a splice are required
at each location to extend the existing cable.

The majority of the system rework (desplice/resplice) takes place inthe
taps and passives of the feeder portion. Testing must be done to assure
that all taps and passives will pass the new frequency;, if not they, too, must

When you need a liftin a hurry, call
your Versalift Distributor. He has
fast access to our R.T.G.* pool of
complete, mounted Versalifts. No
waiting because of long delivery on
vehicles, manufacturing delays, or
freight problems. Best of all, they’re
Versalifts, with job-proven
reliability and industry-wide
acceptance. And, since we're

Now!

R.1.G.* VERSALIFTS - Ready for You - Right Now!

prices are right, too. Truck or van
mounted, telescopic or “‘elbow”
models, with working heights up to
55 feet, all ready to go to work —

For the name of your
Versalift Distributor,
call:

) 2

MANUFACTURING COMPANY

P.O. Box 20368

mounting them in quantity, the

*Ready To Go

Mounted on current
model chassis.
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be replaced. A significant cost savings can be realized if the face plates
of these devices are replaceable with newer ones. This allows a simple
switch of this item rather than buying and replacing the whole piece.

Like the active housings, cabie and connector leakage is a concern
where taps and passives are located. Older tap/passive connections did
not have RFI| gasketing to deter leakage. In this case, replace the entire
tap or passive to prevent potential problems.

Inaddition, feedforward electronics have increased current requirements
over the existing equipment. It is possible that the current draw on the
existing power supplies is beyond designed capacity. The upgrade is a
good time to re-evaluate system powering and convert the system to all
60-volt standby power supplies. In those instances where the power supply
current draw is too high, that portion of the system should be repowered
or converted to a station with increased load capacity.

Performance analysis when upgrading

In system upgrades, or any build, there is a point where analyses must
be run to customize operational levels to obtain acceptable end system
performance. Once system verification is completed and equipment selec-
tion is made, this analysis can be performed and the new design started.

We will now take a hypothetical system through this process. The system
is an existing 211 MHz system being upgraded to 330 MHz. Existing opera-
tional parameters are:

Line
Trunk amp  Bridger amp  extenders
Input (dBmV) 10 NA 21
Gain (dB) 22 NA 27
Output (dBmV) 33/28 48/41 48/41
Cascade 29 1 1"

*Or 2 line extenders with levels derated by 3 dB

If the system is typical of older lower frequency ones, there is a variety
of amplifier brands in use. To calculate end performance, even if you could

gather all the station specifications, would be burdensome. Assume the
system meets or exceeds the old minimum FCC requirements of: carrier-
to-noise (C/N), 36 dB; cross modulation (X-MOD), 46 dB; composite trip-
le beat (CTB), 46 dB; and second-order distortion (2nd), 46 dB.

From the trunk schematic it was found that at the required upgrade fre-
quency of 330 MHz, maximum trunk amp spacings are 29.3 dB. To achieve
this gain requirement, feedforward trunk modules are required. We can
now usethisinformation to run an analysis of this system at the expanded
frequency. End performance requirements at 330 MHz are asfoliows: C/N,
—45 dB; X-MOD, -51 dB; CTB, -53 dB; and 2nd, -60 dB. (Note: End
performance requirements vary according to personal judgement. These
are minimum specifications Scientific-Atlanta strives for for a one-way
balanced temperature system (68°F). The effects of reverse signals, head-
end performance, converter performance, temperature swing and peak-
to-valley results will degrade these further)

Tables 1, 2 and 3 show maximum output levels allowed utilizing different
combinations of electronics. To keep feeder system rework to a minimum,
levels at 330 MHz need to be higher than the existing 211 MHz levels (48
dBmV). Generally, the levels require a minimum increase of the following
amounts to keep feeder rework to a minimum:

Frequency Feeder levels
from - to increased by
211 - 330 MHz 3dB
300 - 330 MHz 2dB
300 - 400 MHz 3dB
300 - 450 MHz 4dB

Increasing feeder levels by these amounts does not assure total drop-
in upgradeability. However, this amount of increase will allow the majority
of thefeeder systemsto be upgraded with minimal rework. Inthis instance,
the feeder levels are best suited for an upgrade using feedforward trunk
amps with parallel hybrid bridgers and line extenders.

The last operational specification required is the minimum tap output
levels for 54 MHz and 330 MHz. From system verification and billing files

Channel 2 Through Hyperband
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Table 3: output levels for feedforward trunk amps with parallel hybrid bridgers and line

extenders

330 MHZ SCIENTIFIC ATLANTR DISTORTION ANALYSIS ~ SYSTEM: §/S

SYSTEM NAME..HYPOTHETICAL DATE, . . 6-22-87

EGUIPMENT : F9330T  PH330B  PH330L

NOISE FIGURE { 14 27  9.040 7.3 9.0

DISTORTION REF LEVEL 2 15 28 33.0 41 46.0 54 46.0

CTB RATING(-dBmv) 3 16 29 -107.0 4 -74.0 55 -75.0

XMOD RATING(-dBmv) 4 17 30 -106.0 43 -70.0 5% -70.0

¢nd RATING(-dBav) 3 18 31 -104.0 44 -70.0 37 -73.0

HUM RATING (-dBmv) 6 19 32 -70.0 45 -70.0 38 -70.0

OPERATIONAL TILTS 7 c0 33 304 7033 1.0

REF CH. CAPACITY 8 2l 34  40.0 47 40.0 60 40,0

DESIRED CH. LOADING 9 ee 35 40.0 48 40.0 61 40.0

AMPLIFIER INPUT 9.9 9.0 0.0

OPERATIONAL GAIN 10 28 36 29549 6 28.0

BR. MIN FULL GRIN {1 2 37 S 32,063

CASCADE LENGTH 12 S 38 29.031 1.064 2.0

AMPLIFIER OUTPUT 13 26 39 39.05 S51.065 48.0
INDIVIDUAL - TOTAL

CARRIER/NOISE -43.1 -66.7 -63.2| -43.0

CROSSMOD . . . . . -64.8 -60.0 -60.0( -31.8

CIBRW"t % » e oyn -63.8 -64.0 =6510/ =853

end W pd el s -83.4 -63.0 -68.0| -63.2

we find that the drop cable type is RG-59, average drop length is 125 feet
andthe average number of outlets per drop is 2.2. Generally, tap outputs
are designed to achieve a 0 dBmV level at each TV set or converter box
Figure 2 shows the calculations to determine 54 MHz and 330 MHz
minimum tap output levels.

To achieve proper levels at the TV set (0 dBmV) the minimum level re-
quired out of each tap is 9 dBmV at 54 MHz, and 15 dBmV at 330 MHz.
The reason for these high tap levels us 1) a three way sp'mer was used

to allow for the 2.2 outlets/drop and 2) the existing RG-59 cable is fairly
lossy. These minimum level requirements can be reduced to calculating
just a two-way splitter loss (and note where additional signal is required
for extra outlets) and by switching to a farger drop cable (RG-6), which
has less attenuation

With this analysis now complete, trunk, feeder and tap output levels have
been established to assure upgradeability with mimimal rework, while ob-
taining quahty end of system performance.

DEDICATED TO DISTRIBUTION

As the world's foremost producer of indoor

distribution amplifiers, Triple Crown has a firm
commitment to design leadership. We have
the greatest selection of models for best

value application.

300 & 450MHz Series

10 - 56dB gain range

All pads & equalizer controls built-in
Bi-directional expansion capabilities

4560 Fieldgate Drive,
Mississauga, Ontario L4W 3W6
(416) 629-1111

All controls accessible from front panel
Set-up instructions printed clearly on face
North American or European line voltages
Add-on reverse amplifier side modules

For a cost effective solution to your indoor cable
distribution requirements, call us first . . .

because we are!

Y ELECTRONICS

601 Fairway Drive,
Deerfield Beach, Florida 33442
(305) 429-0870

Reader Service Number 38.

COMMUNICATIONS TECHNOLOGY

JUlLY 1987 71



FPEODUCT NENNSIHHTTHT

Pulse generator

Berkeley Nucleonics is introducing its Model
6030 light pulse generator with pulsed, impulse,
CW, digital and analog light output capabilities.
It provides logic pulses of light with adjustable
repetition rate, delay and width timing controls
and adjustable high- and low-level power con-
trols. The product is also able to modulate the
light source with analog and digital signals up
to a bandwidth of 800 MHz.

The Model 6030 comesin both 1,300 nm and
1,550 nm versions and allows for wavelength in-
terchangeability. It uses single-mode fiber with
biconic, FC or Diamond output connector op-
tions. Other operating modes include square
wave, double pulse, zero baseline, single cycle,
and external trigger and drive.

For more information, contact Berkeley
Nucleonics Corp., 1198 Tenth St., Berkeley, Calif.
94710, (415) 527-1121; or circle #94 onthe reader
service card.

Amplifiers

C-COR Electronics is introducing its PT-500
Series PHD (power hybrid doubling) trunk
amplifierstoits CATV product line. The new amps
are designedto be a cost-effective intermediate
range alternative to conventional and feedfor-
ward amps. According to C-COR, the parallel
hybrid circuitry provides 6 dB improved output
performance.

For more details, contact C-COR, 60 Decibel
Rd., State College, Pa. 16801, (814) 238-2461,
or circle #138 on the reader service card.

Stereo encoder

The Model SG-1/TV BTSC encoder from Nexus
Engineering utilizes the dbx noise reduction
system and can encode any stereo audio source
into a BTSC composite or 4.5 MHz subcarrier
stereo signal. The audio level indicators are
calibratedtothe internal 4.5 MHz modulator, said
to eliminate field setup errors and measuring
equipment.

For further information, contact Nexus, 7000
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Courtesy Parallex

Lougheed Hwy., Burnaby, B.C. V5A 4K4
Canada, (604) 420-5322; or circle #135 on the
reader service card.

600 MHz taps

Texscan Corp.'s Communication Products
Division is offering its new line of taps that span
the 5-600 MHz frequency range. The products
feature aerial or pedestal mounting with rotating
seizure mechanisms, weather sealing with mold-
ed neoprene gaskets and radiation sealing with
RFI gasket sealing.

The products contain corrosion-resistant brass
F connectors with electro tin plating. The tap
housing is alloy 360 aluminum with acrylic per-
macote for maximum corrosion protection. Port
spacing allows up 1o the maximum number of
channeltraps required per tap. Also, shrink sleev-
ing collars allow direct application of shrink sleev-
ing for weather protection.

For more details, contact Texscan Corp., Com-
munication Products Division, 10841 Pellicano
Dr,, El Paso, Texas 79935, (915) 594-3555; or cir-
cle #134 on the reader service card.

Remote control

Zenith announced its new Personal Control
Center (PCC) remote control device, able to
operate at least 18 brands of color TV sets, 19
brands of VCRs and eight brands of cable con-
verters. According to the company, the PCC does
not have to learn infrared command codes, but
has more than 35 codes built in.

After a one-time setup of a series of internal
switches, the customer can control the television,
VCR or converter. For customers with a remote

COMMUNICATIONS TECHNOLOGY
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control set, the PCC operates volume control
through the TV, not the converter. This is said to
provide optimal performance for MTS reception.

For more information, contact Zenith Elec-
tronics Corp., 1000 Milwaukee Ave., Glenview,
Itl. 60025, (312) 391-8181; or circle #128 on the
reader service card.

Technical software

Image Processing Systems is offering its
Turbofonts word processing software. The prod-
uctis designed for users who need toincorporate
scientific, foreign language or specialized
business characters within word processing
documents using an IBM or compatible com-
puter. The new software allows the user to see
onthescreen, as well asto print, all thecharacters
from over 30 different sets (Greek and other
languages, math, statistics, engineering,
business, etc.).

For more information, contact Image Process-
ing Systems, 6409 Appalachian Way, Madison,
Wis. 53705, (608) 233-5033; or circle #100 on
the reader service card.

Microwave radio

M/A-COM MAC has introduced its MA-18CC
microwave radio operating inthe 17.7 to 19.7 GHz
band. The productis a solid-state FM microwave
communication system designed for broadcast

and high-definition TV applications. It meets EIA
standard RS-2508 for short-haul transmission
and can carry one video and up to three audio
subcarriers over 15 miles.

The system features field-tunable RF frequen-
cies, built-in diagnostic alarms, and options such
as LNA, narrow-band IF, multiplexing and hot-
standby protection. The weather-resistant RF
transceiver assembly is designed for outdoor use
and is field tunable over the full 470 MHz seg-
ment of the band. The transmitter featuresan RF
source phase-locked toa stable crystal reference,
plus high-power output and a built-in RF monitor
test port.

For more information, contact M/A-COM MAC,
5 Omni Way, Chelmsford, Mass. 01824, (617)
272-3100; or circle #93 on the reader service
card.

FM equipment

A new line of FM equipment, the 800 Series,
is being offered by Pirelli Optronic Systems. The
broadband units meet or exceed RS-2508 re-
quirements for TV signal transmission. All 800
Series plug-in modules use large-scale in-
tegrated hybrid circuits that are said to eliminate
most discrete components and reduce circuit
noise.

Audio and video modules feature front panel
switches for user-controlled frequency agile
operation. Video frequencies are selectable in
1 MHz steps from 40 to 540 MHz; audio, in 0.5
MHz steps from 5 to 7.5 MHz. The system is
available in carrier deviations of 4, 8, 10.75or 135
MHz peak.

For moreinformation, contact Pirelli Optronic
Systems Corp., 300 Research Pkwy., Meriden,
Conn. 06450, (203) 238-9665; or circle #92 on
the reader service card.

BTSC generator

Catel Telecommunications is offering its Model

Harold Bigham, Pres.
(904) 932-6869

Cable Construction, Inc.

Complete CATV Construction
P.O. Box 903 Gulf Breeze, FL 32561
738 Rentro St., Burleson, TX 76028

Two Fully Staffed
Office Locations

TVS-2000 BTSC television stereo generator. This
product uses the dbx companding system and
is said to provide high quality BTSC stereo
signals. It will provide either a baseband com-
posite stereo signal or a 4.5 MHz subcarrier
signal. All operating controls are front panel
mounted and the unithas dual LED modulation
meters for audio level indication.

For more details, contact Catel, 4050
Technology PI., Fremont, Calif. 94537-5122, (415)
659-8988; or circle #139 on the reader service
card.

Satellite receiver

Microdyne announced its Model 1100-CKR
satellite video receiver that provides commercial
quality reception for both C- and Ku-band ap-
plications. The product is designed for long-term
continuous use. According to the company, it
allows precise selection of any C- or Ku-band
transponder via ts front panel 1 MHz step tuner.
The model also features a 30 MHz IF filter as stan-
dard with filter options from 18 to 40 MHz
available.

For more details, contact Microdyne Corp., PO.
Box 7213, Ocala, Fla. 32672-0213. (904)
687-4633; or circle #124 on the reader service
card.

Battery backup

Tripp Lite has announced its Model BC-325,
a 325-watt battery backup system. In addition
to offering protection against power failures, the
product is said to feature full brownout protec-

| tion. it also has a built-in fittering network that

guards against transient spikes and line noise
when operating on AC power.

The BC-325 includes amaintenance-free gel
cell battery, regulated battery charger and alarm
with reset. It supplies 60 minutes of emergency
power at half load and 25 minutes at full load.

For more information, contact Tripp Lite, 500
N. Orleans, Chicago, !ll. 60610, (312) 329-1777;
or circle #91 on the reader service card.

Spectrum analyzer

The new HP8590A Option H50 from Hewlett-
Packard's Signal Analysis Division is a CATV
tester version of its portable RF spectrum
analyzer. It has all the capabilities of the standard

Specializes Warren “Herb’ Biddle, V.P.
in Rebuilds Reader Service Number 40. (817) 447-1960
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model plus a set of dedicated cable TV test func-
tions for commonly needed tests.

Included are softkey functions for carrier-to-
noise, carrier level, power line hum, cross
modulation, composite tripie beat, modulation
depth and system frequency response. Thereis
also a “‘channel select’ function that allows the
user to tune to a channel just by entering a
number from 1 to 99.

For more information, contact Hewlett-Packard
Signal Analysis Division, 1212 Valley House Dr.,
Rohnert Park, Calif. 94928, (707) 794-1212; or cir-
cle #137 on the reader service card.

Fault locator

Hipotronics has introduced its Model T-50
cable fault locator using time domain reflec-
tometry. The product is a microprocessor-based,
battery-operated TDR with LCD display and
printout capabilities. It also features a memory
capability whereby previously tested cable pairs
can be compared to cables under test.

The Model T-50 can locate load coils, splice
points and sheath damage, as well as both close
faults (from O to 820 feet) and those at distances
up to 2.5 miles.

For more details, contact Hipotronics Inc., PO.
Drawer A, Brewster, NY. 10509, (914) 279-8091;
or circle #98 on the reader service card.

Impulse equipment

TV Answer announced itsimpulse equipment
capable of enabling total interaction between the
viewer and the television without the need for
telephones or two-way cable. Using standard
video insertion technology, a PC and a master
“black box,”" a message is encoded intothe main
portion of a TV signal.

The message is inserted on a portion of the
horizontal blanking interval of the signal
overscanned by thetelevision. Thehome unitat-
tachesto atelevision, VCR or cable decoder; this
unit decodes the message and displaysitonthe

COMMUNICATIONS TECHNOLOGY

Find RF leaks fast
with aVitek Tracer!

Two models, the TR-1 and TR-2.M :

offer a choice of signal detection
sensitivity, power options, and unit
size. No transmitters are needed,
which allows you to utilize existing
signals.

The TR-1iscalibratedtothe FCC
specification of 20 uV/meter.

Each model features a crystal
controlled local oscillator with front
panel frequency adjustment, meter
display and tone to signal detected
leakage.

To get complete information on
the Vitek TR-1 and TR-2 Tracers,

LRC
VITEK

Quality and Innovation

LRC/Vitek Electronics, Inc

901 South Avenue

Box 111, Horseheads. NY 14845
(607) 739-3844

screen. To respond, the viewer presses the ap-
propriate button on a standard wireless remote
control. The home box then reads the response
and transmits it to the cable headend or other
designated collection point. Using a small
receive antenna, viewer responses are collected
and automatically processed by the PC.

For more details, contact TV Answer, 1229 19th
St., N.W., Washington, D.C. 20036, (202)
659-2480; or circle #130 on the reader service
card.

Ku-band LNBs

Sony Satellite Communications Group an-
nounced its Models FSL-1800 and FSL-2000 Ku-

band low noise block downconverters (LNB8s).
These AlGaAs/GaAs microwave HEMTs (high
electron mobility transistors) are said to feature
extremely low noise performance, high reliabili-
ty and excellent local oscillator frequency stability.

The new products decrease noise to 1.8 d8
maximum (1.6 dB typical) for the FSL-1800 and
2 d8 maximum (1.8 dB typical) for the FSL-2000.
Input and output VSWRis reduced to 2.2 max-
imum (1.7 typical) with both products; local
oscillator frequency stability is improved to +1
MHz maximum.

For more details, contact Sony Corp. of
America, 9 W. 57th St., New York, N.Y. 10019,,
(212) 418-9470; or circle #129 on the reader ser-
vice card.
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Deviation meter

FM Systems has announced its Model ADS-75
audio deviation standard; it operates in the FM
broadcast band at 100.1 MHz and is said to pro-
duce aprecision +75kHz calibration standard.
When used with the Model ADM-1 audio devia-
tion monitor and an FM tuner, the product can
calibrate and measure the deviation of live pro-
gram FM signals. It can operate ina stand-alone
mode with power supplied by DC adaptors or
may derive power from the remote accessory
power plug on the ADM-1.

The product also expands the capability of the
ADM-1 o include measuring program audio
deviation of FM channelsinthe 88-108 MHz FM
broadcast band in CATV systems.

For further details, contact FM Systems Inc.,
3877 S. Main St., Santa Ana, Calif. 92707, (714)
979-3355; or circle #97 on the reader service
card.

converters

Pioneer Communications of America is offer-
ing its Model BA-5000N, the enhanced version
of its BA-5000 series addressable converter. The
new model is said to offer enhanced BTSC
transparency, improved pay-per-view and im-
pulse PPV features, and expanded tag capability.

The new model incorporates a PPV confirma-
tion feature, giving subscribers the ability to verify
thata purchase has been authorized. Itcan store
six confirmed purchases and identify 256 dif-

ferent PPV event codes. It also offers 550 MHz
capacity as a standard feature.

For further details, contact Pioneer, Sher-
brooke Office Centre, 600 E. Crescent Ave., Up-
per Saddle River, N.J. 07458-1827, (201)
327-6400; or circle #35 on the reader service
card.

TVRO system

Channel Master has announced its Model
6441 integrated C/Ku-band satellite receiver/
positioner/descrambler. The VideoCipher Il
satellite receiver features a 30-function soft-touch
infrared remote control, said to provide complete
command of all receiver, dish positioner and
descrambler functions of satellite reception.

Fully operational at the Ku-band, the product
increases the video format to 32 channels, in-

itiates video inversion and features a C/Ku switch
output and Ku LED display. A microprocessor
provides direct satellite entry, automatic format
sensing and skew optimization. An audio seek
feature automatically tunes in the precise audio
frequency, according to the company.

For further information, contact Channel
Master, PO. Box 1416, Industrial Park Dr.,
Smithfield, N.C. 27577, (919) 934-9711; or circle
#96 on the reader service card.

Modulator

Standard Communications is introducing its
model TVM60 frequency agile modulator. The
product features PLL synthesis, FCC offsets,
visual and aural loop-through, balanced/un-
balanced audioinput and BTSC 4.5 MHz stereo
input. No modifications are required for the prod-
uctto pass BTSC correctly. Front panel readouts
include video over modulation, audio over devia-
tion and channel illumination.

For more information, contact Standard Com-
munications, PO. Box 92151, Los Angeles, Calif.
90009-2151, (213) 532-5300; or circle #127 on
the reader service card.

Ad insertion

Grumman Electronics Systems is offering its
AlIS 5000 automatic ad insertion system for cable
operators. It offers computerized control of spot
commercial insertions, random access to record-
ed commercial material and the ability to com-

WE'VE GOT ALL YOUR CATV
REPLACEMENT PARTS IN
STOCK AT LOW, LOW PRICES!

Specials

ALL MAJOR MANUFACTURER'S
EQUIPMENT & ACCESSORIES
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pletely automate the control of broadcast equip-
ment as well as sales, billing and traffic
operations.

For further details, contact Grumman, Sunrise
Highway, A38-043, Great River, NY. 11739, (516)
435-6089; or circle #126 on the reader service
card.

Status monitor

The Jerrold Division of General Instrument has
announced its advanced status monitoring
system, designed toreduce maintenance costs.
The system allows for monitoring forward and
return levels, amplifier currents and powering
status as well as controlling return feeder and
bypass switches in trunk amps.

The headend computer polls the entire distri-
bution system every 30 seconds, spotting any
problems that might exist. In the field, the status
monitoring modules can be droppedinto JN and
X Series amps and are compatible with power
supplies and stand-alone stations.

For more information, contact Jerrold, 2200
Byberry Rd., Hatboro, Pa. 19040, (215) 674-4800;
or circle #131 on the reader service card.

Power monitor

Scientific-Atlanta announced a new stand-
alone power supply status monitoring system
compatible with its Model 6585 status monitor-
ing/reverse switching system. The new product
allows directinterface with the wiring harness of
power supply products from Alpha Technologies,
Lectro Power Supply and Data Transmission
Devices.

The system provides an overview of the power
supply status for the entire system or for critical
locations. The system’stamper switch alerts the
operator when unauthorized entry interferes with
power distribution. Theuser can defineupto 16
functions for monitoring.

For more details, contact Scientific-Atlanta, Box
105600, Atlanta, Ga. 30348, (404) 441-4000; or
circle #133 on the reader service card.

DSS software

Magnavox CATV Systems is offering three new
software features for its digital system sentry
(DSS) status monitoring: remote monitoring,
automatic feedforward polling and automatic
power supply polling. Remote montoring makes
it possible to monitor a cable system from any
location. The system operator with a personal
computer can view the same status information
previously available only atthe system’s main of-
fice or headend.

Also, feedforward amps and standby power
supplies can be polled at a fixed time each day,
as well as at any time with a single key stroke at
the controlling computer.

For more details, contact Magnavox CATV, 100
Fairgrounds Dr., Manlius, NY. 13104, (315)
682-9105; or circle #132 on the reader service
card.

COMMUNICATIONS TECHNOLOGY

system analyzer

Wavetek Indiana announced its Model 1882
Sweepless Sweep’ system analyzer. At one
location, a reference spectrum is stored in non-
volatile memory. At yet another location, the
stored reference is compared with the system
spectrum and a normalized display is presented
to the user. According to Wavetek, alignments
of frequency response are made with no
subscriber interference.

Measurements on a broadband system can
be made overthe range of 4 MHzto 1 GHz, and
the unit is compatible with both horizontal and
vertical sync suppression scrambling systems.
The product also performs automated
measurements of signal level, second- and third-
order distortion, FM deviation, system leakage
and so on.

For more details, contact Wavetek, 5808
Churchman, PQO. Box 190, Beech Grove, ind.
46107, (317) 788-9351; or circle #136 on the
reader service card.

Processors

Precise Manufacturing is introducing its new
heterodyne processor, Model CAP-600. The
product is frequency synthesized; other features
include dual heterodyne conversion, SAW filter,
sync tip AGC, double balanced mixer, stereo
signal pass-through, low heat generation, front
panel controls, andtest point and grounded AC
convenience outlet.

For further information, contact Precise
Manufacturing Co., 2143 E. Fifth St., Tempe,
Ariz., 85281, (602) 967-0030; or circle #99 onthe
reader service card.

BTSC encoder

Wegener Communications announced its
Model 1602-95 single channel BTSC stereo en-
coder. The product is a 1%-inch high unit and
features dbx noise reduction, 14 kHz audio band-
width, 4.5 MHz audio subcarrier and composite
video output. It also includes balance audio in-
puts and a barrier strip interconnect.

For more information, contact Wegener, Tech-
nology Park/Johns Creek, 11350 Technology Cir-
cle, Duluth, Ga. 30136, (404) 623-0096; or cir-
cle #125 on the reader service card.
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United Cable has an excellent career position available on our Corporate Engineering
staff in Denver. The individual we are seeking will be a self-starting and aggressive per-
son with excellent technical and communication skills.

Qualified applicants should have 5 years CATV technical/
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United Cable Television Corporation &
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PREVENTINVE NMAINTENANCE I

Microwave systems

By Terry Snyder
Area Engineer. Tele-Communications Inc

For the cable operator who utilizes microwave
for signal delivery the term preventive
maintenance might attach an additional system
responsibility. The overall concept is to maintain
quantity and quality with as few outages to the
subscriber as possible. Depending on how ex-
tensive the microwave system, this could affect
just onechannel or all channels delivered to the
customer. Most systems using FM (frequency
modulation) microwave carry only a few chan-
nels over a few hops. However, some systems
utilizing AML (amplitude-modulated links) have
aheadendthat feeds only the AML; all channel
delivery is by microwave.

Bothtypes of microwave do have certainthings
incommon, usually considered peripheral tothe
microwave equipment itself. Yet they all directly
affect the operation of the equipment. Let’s begin
with these.

Waveguide—The recommended waveguide
support for EW 127A, for example, is every four
feet. The weight of EW 127A is .29 pounds per
foot. Needless to say, 150 feet of waveguide fall-
ing off the tower definitely could ruin your day.
Waveguide runs occasionally get out of hand
when attempting to negotiate corners. The
minimum bending radii for EW 127A are 6 inch-
esin the E plane and 15 inches in the H plane.
Too sharp a bend results in an increased stand-
ing wave ratio (SWR) and a high probability ex-
ists of physically damaging the waveguide.

The pressurization and mechanical integrity
of the waveguide connectors are of paramount
importance. If you find pressure leaks in the
waveguide, fix them as soon as practical,
especially in coastal environments. Salt-laden air
will corrode the interior walls of the waveguide,
resulting in a power loss. If nitrogen is used for
purging or for constant pressurization, use cau-
tion, as nitrogen is a dehydrating agent and in
aconfined building can cause suffocation. When
pressurizing the waveguide be careful not to ex-
ceed the manufacturer's specification for
pressure windows, both in the waveguide or the
feedhorn of the antenna

Microwave antennas—Most microwave anten-
nas have a series of guy wires to keep the
feedhorn at its focal point. Check to see if all the
wires arein place. If oneis missing, the feedhorn
will be pulled off its focal point resulting in low
receive carrier level, severely reducing the fade
margin of the path.

Most microwave antennas have radomes to
reduce tower windloading and protect the
feedhorn from being damaged. There are two
types of microwave antennas usedinthe CARS-
band service: a standard and a high-
performance. A standard antenna usually has
afiberglass radome that should be checked oc-
casionally for holes and mechanical mounting.
The high-performance antenna looks somewhat
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like a drum and has a fabric-like covering over
the front. Sometimes a seam will open, creating
alarge wind scoop that increases tower stress
during storm conditions. It's also an ideal loca-
tion for some animals to take up residence.

Now let's consider the microwave equipment.
Atfirst glance it may seem as if there is not a lot
you can do about preventive maintenance for
the microwave, but by close monitoring some
outages can be prevented. As you go through
the checks, note that none of the front pane!
meler readings are used.

AML microwave

DC voltage checks—Primarily the driver amp
DC voltage should be verified with a digital
voltmeter and recorded; then you know if the
front pane! meter is correct. The klystron filament
voltage should be checked periodically; this re-
quires shutting down the klystron supply. The
voltage should be set using the manufacturer’s
alignment procedures.

RF inputs—All channels should be maintained
as close to the manufacturer's specs as possi-
ble. Don't forget that the pilot tone is included
as a RF input. The pilot tone is used to drive a
solid-state source or sources at the transmitter
and also is used for AGC and VCXO (voltage-
controlled crystal oscillator) control at the receiver.
Both level and frequency of the pilot tone must
be correct for the transmitter and receiver to
operate correctly.

The VHF recoverytest pointtendsto beatrue
indication of the combined transmitted signal.
A lot of useful information can be found at this
test point. Primarily, look for two things. First, see
if all the levels are within 1 or 2 dB of each other
when referenced to the pilot tone. The second
is the intermodulation content created by each
channel. The intermod test will require the
removal of programming from the desired chan-
nel and complete removal of the two adjacent
channels. If the intermod products are out of
specs, it could result from the improper separa-
tion of visual and sound carriers. But it also can
be an indication of an improperly aligned up-
converter or a mixer diode about ready to fail.
When all levels are properly set and intermod is
still present on only one bay of channels, check
the pump level on the klystron output. Remove
the diode detector from the cross-guide coupler
and measure the 12 GHz with a power meter.

For AML agood preventive maintenance pro-
gram also should include a close monitoring of
ambient room temperature and incoming line
voltage.

FM microwave .

Frequency—The frequency will affect the
power output of the transmitter. Of course the fre-
quency has to be maintained within the tolerance
specified by the FCC. Most transmitters have a
means of measuring the output frequency at a
lower intermediate frequency (usually 50 or 70
MH?z). Consult the manufacturer's manual for fre-

quency alignment and multiplication factor to
determine the final output frequency.

Power—Most transmitters have a cross-guide
directional waveguide coupler for measuring the
power output. However, the coupler must be
calibrated in order to obtain atrue reading. If the
coupler is not calibrated then measure the power
output of the transmitter prior to the filter. Then
measure the power at the coupler. The difference
between the two is the calibration factor for that
coupler at that frequency.

Deviation—The deviation normally is checked
annually or semi-annually. However, if a 2 GHz
modulated oscillator or video baseband ampis
replaced inthetransmitter, the deviation should
be set again. Not all manufacturers use the fre-
quency or level for setting the deviation, so you
have to follow the manufacturer’s alignment
procedure.

Baseband input level—The input level of the
video shouid be maintained at 1 volt peak-to-
peak. This will keep the transmitter fully deviated
and the baseband noise minimized. The output
of the receiver also should be maintained at 1
volt peak-to-peak for the modulator input.

Whenmeasuring the frequency and power out
the frequency should be measured first as it af-
fects the power output.

Time intervals

Now the main question arises: How often
should | perform these checks? Time intervals
for the preventive maintenance program only can
be determined by the local system. But afew sug-
gestions are:

AML

® RF inputs: weekly.

® 12 GHz pump level: quarterly unless kiystron
1s replaced.

® DC drivers: quarterly.

® Klystron supply: semi-annually; out of service
measurement.

© Pilot tone frequency: every headend check.
@ Overall transmit power out: annually; out of
service adjustments.

@ Intermod changes: semi-annual; out of ser-
vice three channels at a time.

FML

®Baseband input: monthly.

® Frequency and power: monthly; these two
measurements will give the most advanced in-
dications of a pending failure.

® Deviation: annually unless an integral module
failure has occurred.

The common peripherals (grounds, tower
plumb, path alignments waveguide and anten-
na systems) should be checked at least on an
annual basis. (These are only recommendations
and not set time intervals for making these
checks.)

The overall microwave preventive mainte-
nance program should be designed to track
declining system performance and allow you
time tomake the corrections or create the outage
for repair at a time when you choose, not when
the system fails. -
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Jennings

Microwave Networks named
Bruce Jennings as vice president
of sales. He will be responsible for
all sales efforts toward the govern-
ment, telco and international
markets, as well as overseeing the
company's direct-sales force. Prior
tothis, Jennings was vice president
and general manager of the MAC
Division of M/A-COM. Contact:
10795 Rockley Rd., Houston,
Texas 77099, (713) 495-7123.

Hynes

Mycro-Tek named Donna
Hynes its new vice president of
engineering. She will be responsi-
ble for the successful development
of althardware and software under-
taken by the company, as well as
recommending new product
directions. Prior to this, she was
manager of software development
for NCR. Contact: PO. Box 47068,

Wichita, Kan. 67201, (800)
835-2055.
Scientific-Atlanta appointed J.

Larry Bradner to the position of
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president of its Broadband Com-
munications Division. He was
previously vice president and
general manager for the division.
Contact: 1 Technology Pkwy., Box
105600, Atlanta, Ga. 30348, (404)
441-4000.

Oak Communications an-
nounced the appointment of Carl
Brown as vice president of
marketing and sales. Prior to this,
he was acting national sales
manager for American Satellite Co.
Contact: 16935 W. Bernardo Dr,,
Rancho Bernardo, Calif. 92127,
(619) 451-1500.

James Cownie, president of the
telecommunications Group of
Heritage Communications, Des
Moines, lowa, was elected chair-
man of the board of directors of the
National Cable Television
Association. John Goddard,
president and CEO of Viacom
Cable, Pleasanton, Calif., was
elected vice chairman.

Also, Steven Dodge, chairman
and CEO of American Cable-
systems Corp., Beverly, Mass., was
elected secretary of the board;
Robert Miron, executive vice
president of Newhouse Broad-
casting Corp., North Syracuse,
NY., was elected treasurer. Con-
tact: 1724 Massachusetts Ave.,
N.W., Washington, D.C. 20036,
(202) 775-3629.

Allied Steel and Tractor Prod-
ucts announced the appointment
of Allen Springer as vice presi-
dent of sales and marketing. Prior
to this, he was Allied's general
sales manager.

Stan Boyce has been ap-
pointed technical service
representative for Allied. Previous-
ly, he was distributor service
manager.

Also, Thomas Munch has been
appointed field product specialist
of Allied’s underground toois. He
will be responsible for the training
in the use of and demonstrations
of piercing tools and pipe splitters.
Contact: 5800 Harper Rd., Solon,
Ohio 44139, (216) 248-2600.

Wilbur Gantz has been elected
to a three-year term on Zenith
Electronics’ board of directors,
replacing retiring director Thomas
Ayers. Gantz is currently executive
vice president and chief operating

officer of Baxter Travenol Labora-
tories. Contact: 1000 Milwaukee
Ave., Glenview, Ill. 60025, (312)
391-8181.

Morgan

Barry Kenyon has beennamed
national CATV sales manager for
Texscan MSI. Prior tothis, he was
product manager for headend
systems and standby power sup-
plies for the company.

Also, Robert Morgan has re-
joined the company as marketing
services manager. His previous
position at Texscan was Western
regional sales manager. Contact:
124 Charles Lindbergh Dr., Salt
Lake City, Utah 84115, (801)
359-0077.

C-COR Electronics an-
nounced Robert Beaury as
manager of data market. He will be
responsible for developing and im-
plementing a marketing plan for
the company's broadband LAN
products. Prior tothis, Beaury was
marketing manager of semicon-
ductor assembly systems for

COMMUNICATIONS TECHNOLOGY

Kulicke & Soffa Industries Inc.

George Butts Jr. has been
named sales engineer of dataand
will provide technical sales support
of LAN productsin Eastern United
States. Prior to this, Butts was a
sales engineer for AM Communi-
cations.

Also at C-COR, William
Margiotta has been named
regional account executive forthe
Southwest. Prior to this, he was
Western regional sales manager
for Hughes Aircraft. Contact: 60
Decibel Rd., State College, Pa.
16801, (814) 238-2461.

Ronald Denham has been
named product sales manager of
premises wiring products at Anix-
ter Bros. Prior to this, he was fiber-
optic product manager for TRW's
Connector Division. Contact: 4711
Golf Rd., 1 Concourse Plaza,
Skokie, Ill. 60076, (312) 677-2600.

Chawla

Sudsy Chawla has been ap-
pointed sales manager for the
Western region at the Video-
Cipher Division of General Instru-
ment. He joined the company in
1969. Contact: 6262 Lusk Bivd.,
San Diego, Calif. 92121, (619)
535-2436.

Scientific-Atlanta announced
the appointment of Russell Paul
as manager of corporate com-
munications. Prior 1o this, he was
director of public relations for
Lanier Business Products. Con-
tact: 1 Technology Pkwy., Box
105600, Atlanta, Ga. 30348, (404)
441-4000.

NYT Cable TV appointed
Robert Breed as its director of



engineering. Prior to this, he was
a senior staff engineer with CBS
Engineering and Development.
Contact: 1250 Haddonfield-Berlin
Rd., Cherry Hill, N.J. 08003, (609)
354-1880.

Bus Systems. He will oversee all
product development activities
and contribute to corporate plan-
ning. Prior to this, Jenkins was
design engineer and product
manager at Tektronix. Contact:
7869 SW. Nimbus Ave., Beaver-
ton, Ore. 97005, (503) 643-3329.

R T i i

east, has worked 18 years in the
industry. Contact: 30 W. Service
Rd., Champlain, N.Y. 12919-9703,
(800) 361-3685.

Jenkins

Bob Jenkins has been named
engineering manager for Cable-

Hineson

Wells

Sachs Communications
named Peter Hineson and Sam
Wells as technical managers for
itstraining program on aerial con-
struction and subscriber drop in-
stallation using Sachs hardware.
Hineson, technical manager west,
has 16 years of experience in
CATV; Wells, technical manager

LaBarge

Microwave Filter appointed
Jay LaBarge as manager of field
sales. Prior tothis, he was manag-
ing editor of the company’s Micro-
filco Press division. Contact: 6743
Kinne St., East Syracuse, NJY.
13057, (315) 437-3953.
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TECH TIPS
Installing the VideoCipher

By Joseph F. Girard
Director of Engineening. Cooke Cablewision Inc

During a conversation with system technical
personnel, | found the most common questions
currently being asked concern scrambling. The
VideoCipher can be one of the easiest pieces
of equipment to install and maintain—or one of
the most challenging. With the onset of encryp-
tion the industry became involved with the prob-
lems that the cable operators were having with
theinstallation and setup of their VideoCiphers.
Previously, satellite receivers providing a
qualitatively acceptable picture were now found,
in some instances, to be supplying video with
measurable anomalies.

The first step in installing VideoCiphers is to
confirm that the receivers to be used fully com-
ply with the specifications listed by General In-
strument in Appendix B of the VideoCipher in-
struction manual. Complying with the specs for
chrominance-to-luminance (C-L) delay and fre-
quency vs. gain distortion is the biggest
challenge, and it may be necessary to modify
the receiver's video performance via internal or
external devices to acheive the desired perfor-
mance.

Additionally, the receiver must be capable of
providing a nominal 1 volt peak-to-peak of

unclamped, unfiltered and de-emphasized
video. If the video level is significantly below this
1 volt specification, a video distribution amplifier
must be installed such that the total C-L delay
and frequency vs. gain distortion contributed by
the receiver and the distribution amp does not
exceedthe specs inthe manual. (Measurement
of the specified video level and performance
criteria can be done while viewing an unscram-
bled video signal.)

Whilethese steps might seem time-consuming
and overly cautious, the term “‘gigo’’ (garbage
in, garbage out) applies.

If the sync light is not on, see that you are tuned
to a service using VideoCipher and check your
connections. If possible, try using a different
receiver and/or a spare VideoCipher unit. If you
are unableto obtain an AGC (automatic gaincon-
trol) voltage of +4 VDC, turn the unit off for 10
minutes. During that time, turn the adjustment
control counterclockwise (approximately 24
turns) until you hear a click. Now turn the unit
back on and retry the adjustment.

Authorization procedure

Assuming that all of the previous adjustments
arecorrect, contact the scrambled service's hot
line and give your system |D number and your
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unit's address code to authorize that Video-
Cipher unit. (The ID number is not commonly
available to the technician or engineer, but should
be obtainable from the responsible party at your
cablesystem. Inanycase, it's agoodideatotape
this number to some portion of the VideoCipher
unit used for each service) If you callthe hot line
before you have completed all of the preceding
steps, it may be possible that your “instant trip”*
authorization signal will be missed and your unit
will not turn on until the next pass. This may be
up to six or seven hours later.

If you run into technical problems, go back
over your checklist to be sure:

1) That the sync light is on.

2) The authorization light is on.

3) The composite video is 1 volt peak-to-peak
and compliant to specification.

4) The AGC is set to +4 VDC +.2 volts and a

75-ohm terminator is on J.2.

If you still have problems check for:

5) Terrestrial interference in the area.
6) Problems on other services on same satellite
or polarity.

If after checking these items, you are still
unable to correct the problem, then contact the
hot line for the service affected and give their
engineer the information you have found; to-
gether you may discover a solution.

itis also wise to keep a spare generic (white
label) VideoCipher unit available to use as a back-
up in case of a failure and to assist in
troubleshooting. This is good insurance and a
small price to pay when compared to having a
channel out of service while waiting for a
VideoCipher unit to be repaired.

After the descrambler is on-line, it might be the
appropriate time to start a weekly log of video
performance measurements on each receiver.

With a properly terminated waveform monitor
or an oscilloscope with greater than 5 MHz band-
width, look at the vertical blanking interval (VBI)
and record the C-L delay and frequency vs. gain
distortion on each receiver. (The exact pro-
cedures for the previous two performance
measurements can be found in the NTC-7, NAB
Handbook (Seventh Edition) or the NCTA
Recommended Practices Handbook.) In this
way you can detect a slow and gradual decline
invideo performancethat may cause your Video-
Cipher to go into “‘bypass,” providing your
subscribers with a scrambled picture instead of
one they can watch. L
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The Problem

Moisture is a major concern for
today’s cable system operators.
It is the leading cause of damaging
corrosion, resulting in premature
cable failure and signal leakage,
ultimately causing poor reception
and increased customer dissatis-
faction. The end result—rising
maintenance costs and frequent
replacement.

The Solution

Times Fiber Communications has
the answer to these problems.
Tested and proven, T4 Drop Cable
with exclusive lifeTime™ protectant
offers maximum protection far

Buy the
olution.

efore You -#
ave the
roblem.

superior than the corrosion resist-
ance of ordinary drop cable. Its
total cable protection extends cable
life and reduces signal leakage,
flashing and customer outages. The

Center
Conductor “ !

—— Duelectric

Conductor lifeTime

Protectant
Second

Outer
Conductor Jacket

A cutaway of lifeTime* cable,

end result—lower maintenance
and replacement costs.

Improve your return on invest-
ment by specifying the solution
T4 Drop cable with our exclusive
lifeTime protectant.

For more solutions contact:

Times Fiber Communications, Inc.
PO. Box 384, Wallingford, CT 06492,
(203) 265-8540 or 1-800-TFC-CATV.

lifeTime is not recommended for indoor applications

TFC TIMES FIBER COMMUNICATIONS, INC
n

o]
PP company

358 Hall Ave - PO Box 384 + Wallingtord, CT 06492

'II' FC.. .Where technology meets the bottom line.
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Labor-saving devices

By Cariton Alspaugh
Triad Designs Inc.

Success, to the small business, is often
measured by how well it spends time and money.
Over the years, three products have saved time
and increased efficiency in our company. These
are: a distance measuring device, a personal
computer and an automated lettering machine.

One practical device widely used by almost
anyone working in the field is a DMI (distance
measuring instrument). DMIs are designed to
eliminate time-consuming walking when
measuring for strand mapping.

The brand we chose was a Nu-Metrics. The
principleis simple: The instrumentis instalied in-
line with a truck’s odometer, and the vehicle ac-
tually tracks the distance. The vehicle is simply
aligned with a given point and allowed to roll. By
calibrating the DMI with the known point, this
method can be extremely accurate in measur-
ing the footage for strand mapping straight-line
areas. Circular areas, such as cul-de-sacs, most
of-road areas and heavily traveled highways still
require walking.

We currently use two DMIs, both of them over
six years old. Each has been switched to different
vehicles numeroustimes, yet have provento be
extremely reliable and have never needed any
adjustments or repairs beyond routine recali-
brations.

A major addition to our office equipment that
has saved atremendous amount of time was an
IBM-AT personal computer, purchased nearly
two years ago. The IBM features a 20-megabyte
hard disk and a 512K memory.

By using an Innovative software package, we
have greatly increased our efficiency in distribu-
tion design and line powering by designing a
spreadsheet program for each. (The Innovative
spreadsheet works very similarly to the Lotus
package.) Along with the program, Innovative
offers graphics capabilities to produce charts for
distribution high- and low-level graphs and
system specification graphs.

By changing one value (such as an insertion
loss) in the spreadsheet, the entire file can be
altered accordingly. This iterative design allows
greater fine tunings without the headache of re-
entering all calculations with traditional calculator
design.

Specific entries for design specifications can
be inserted to enhance the specialized needs
of any given project. Oncethe entries are made
itis a simple matter to enter line footages to quick-
ly produce a bidirectional design that is efficient,
practical and accurate, thereby freeing more time
to pursue other things, like soliciting more
business.

With the use of our IBM-AT specialized distribu-
tion design software, a 20-hour design by hand
calculator can be producedin eight hours, even
with a greater number of design iterations
investigated.

Lettering machine

Although the iBM has been anincredible time-
saver to our designers, our drafting department
has recently realized a 50 percent reduction in
time because of a computer-aided lettering
machine, the Linex Scriber. The Scriber is an
automated lettering machine that is considered
to be a step between manual drafting and a CAD
(computer-aided design) system.

Like many cable design firms, we were faced
with an overwhelming amount of time-
consuming, wearisome lettering and symbol
drawing in both strand mapping and design
drafting production. Traditionally, all our mapping
was done in freehand unless specified by the
customer. Those jobs requiring Leroy lettering
generally reflected an extra charge due to the
increased time and cost incurred.

The biggest disadvantage to freehand letter-
ing is very simple—not everyone has acceptable
freehand, and excellent freehand lettering usual-
ly comes with higher labor costs. As the
workloads increased, it became more and more
difficult to find personnel as well as the time to
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meet the lettering deadlines.

Computer automation seemed to be alogical
choice to alleviate this problem, but we had no
real need for the sophistication of a CAD system.
Our usual procedure isto draft amap, then pass
the map onto the customers for their permanent
control, releasing us of any requirement to re-
tain acomputer-stored record. Good drafters can
manually draw maps quicker than digitizing them
into acomputer. As well, CAD entry-trained per-
sonnel labor costs again reflect increased
overheadto pass on to the customer, As aresult,
we decided upon the Scriber to automate the
drafting room and replace the Leroy setsand the
freehand work.

Buying the lettering machine meant ali of the
employees (even those in the field) could pro-
duce quality lettering in a fraction of the time it
takes tousethe Leroy. This allowed our field per-
sonnel to revise projects without taking drafting
personnel off production projects. As an added
bonus, anumber of the CATV national standard
symbols are already on the keyboard of the
device, reducing the need for templates.

Symbols not already on the keyboard can be
quickly programmed. For example, the headend
symbol we use was programmed in lessthan five
minutes and perfectly fit the national standard.
Once a symbol is created, we store it in one of
100 registers in the 4K permanent memory of
the machine so it can be recalled at any time.

Callouts, where a number is centered within
any shape (i.e,, circle, square, hexagon, etc.), are
simple—the device automatically centers the
desired number within the designated shape.

Some of the special functions of the machine
that we use extensively include rotational writing,
slope and size. The rotational function gives us
the ability to turn our text 0° 909 180% or 270¢,
which means we can actually letter upside down.
Slope controls the slant of the lettering and it can
be changed from 45° to 1352 The size function
allows changes in lettering height, while con-
densed and expanded letteringis also possible.

Within 15 minutes after working through the
training manual for the Scriber, we began work
on a project. On the very first job, we saved an
estimated 50 percentiin lettering time. Our proj-
ect was a map showing an extension planned
by alocal cable company in a nearby county in
Georgia; we finished it in two hours. Before, the
job would have taken approximately four hours
to complete.

More competitive

By cutting down on the money and time in-
volved on a job by using equipment like the
Scriber, the IBM-AT and the DMI, we are able to
offer a much more competitive price to our
customers, both MSOs and construction con-
tractors. Being more competitive, of course,
means thatthe company can expand at afaster
rate. And one thing | have discovered from 10
years in the cable business is that the industry
will allow me to go as far as | want to go as fast
as | want to go. [

COMMUNICATIONS TECHNOLOGY



TECH SOOI
Hum modulation

by Ron Hranac and Bruce Catter
Jones Intercable Inc.

System technical people generally measure hum modulation as a percentage. When one checks manufac-
turers’ equipment specifications, hum modulation is usually expressed as a carrier-to-hum (C/H) ratio in
decibels. This chart provides easy conversion between the two. The following formulas were used to derive
the chart, and examples are provided on the next page.

~CH
10 2 ) x 100

Percent hum modulation

CIH (dB) = —20log percent hum modulation
100
Carrier-to-hum ratio Hum modulation Carrier-to-hum ratio Hum modulation
(dB below carrier) (%) (dB below carrier) (%)
0 100.00 36 1.58
1 89.13 37 1.41
2 79.43 38 1.26
3 70.79 39 1.12
4 63.10 40 1.00
5 56.23 41 0.89
6 50.12 42 0.79
7 44.67 43 0.71
8 39.81 44 0.63
9 35.48 45 0.56
10 31.62 46 0.50
11 28.18 47 0.45
12 25.12 48 0.40
13 22.39 49 0.35
14 19.95 50 0.32
15 17.78 51 0.28
16 15.85 52 0.25
17 14.13 53 0.22
18 12.59 54 0.19
19 11.22 55 0.18
20 10.00 56 0.16
21 8.91 57 0.14
22 7.94 58 0.13
23 7.08 59 0.1
24 6.31 60 0.100
25 5.62 61 0.089
26 5.01 62 0.079
27 4.47 63 0.071
28 3.98 64 0.063
29 3.55 65 0.056
30 3.16 66 0.050
31 2.82 67 0.045
32 2.51 68 0.040
33 2.24 69 0.035
34 1.99 70 0.032
35 1.78
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Problem:
A manufacturer’s specifications for a passive device indicate that hum modulation will be 60 dB down at
the device’s maximum current rating. What will the hum modulation be expressed as a percentage?

Solution:
Use the formula

|
—t
o
i
3[9
I
N
x
—
o
o

Percent hum modulation =

=80
(10 20 ) x 100
(10-3) x 100
= (0.001) x 100
= 01%

Problem:
Underthe old FCC regulations, a cable operator was prohibited from exceeding 5 percent hum modulation
anywhere in the system. What carrier-to-hum ratio (dB) is 5 percent hum modulation?

Solution:
Use the formula .
C/H (dB) = —20log ( Percent hum modulation
100
5
= =20log [ —
8 (100)
= -20l0g(0.05)
= -20(-1.30)
= 26.02 dB

Problem:
Good engineering practice recommends maintaining hum modulation below 2 percent. What carrier-to-
hum ratio is 2 percent hum modulation?

Solution:
Use the formula

C/H (dB) = —20log | Pereent hum modulation
100
2

= -20log (—

o (100)
= -20l0g(0.02)
= -20(-1.70)
= 3398 dB
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CALENDARIHHITHTH e

July

July 8-11: Colorado Cable
Television Association and
Rocky Mountain Cable Televi-
sion Association annual conven-
tion, Snowmass Resort, Aspen,
Colo. Contact (303) 863-0084.
July 9: SCTE New England
Chapter technical seminar. Con-
tact Andy Healey, (914) 561-7880.
July 14-17: Jerrold technical
seminar on applying problem-
solving technology in hands-on
sessions, Philadelphia. Contact
Jerry McGlinchey, (215) 674-4800.
July 15: SCTE Caribbean Area
Meeting Group technical semi-
nar. Contact Phillip Glidewell, (809)
758-8408.

July 15: SCTE Shenandoah
Valley Meeting Group seminar
on consumer electronics. Contact
David Lisco, (703) 248-3400.
July 15-17: Institute for Ad-
vanced Technology seminar on
local area networks, Galleria Park,
San Francisco. Contact (415)
781-3060.

July 15-18: Mississippi Cable
Television Association annual
meeting, Royal d'berville Hotel,
Biloxi, Miss. Contact Millie Smith,
(601) 582-3525.

July 16: SCTE Ohio Valley
Meeting Group seminar on fiber-
optic design, Dayton, Ohio. Con-
tact Charles Hanchett, (614)
221-3131; or Bob Heim, (419)
627-0800.

July 20-22: Magnavox CATV
training seminar, Syracuse, NY.
Contact Amy Costello, (800)
448-5171.

July 20-22: New England Cable
Television Association annual
convention, Tara Hyannis Hotel,
Hyannis, Mass. Contact William
Durand, (617) 843-3418.

July 21-23: Florida Cable Televi-
sion Association annual meet-
ing, Bonaventure Hotel and Spa,
Fort Lauderdale, Fla. Contact 8ob
Brilliante, (904) 681-1990.

July 28: SCTE Satellite Tele-
Seminar Program, review course
on 8CT/E Category VII-Engineer-
ing Management and Profession-
alism, 12-1 p.m. ET on Transponder
7 of Satcom F3R. Contact (215)
363-6888.

July 29-31: Wyoming CATV
Association annual convention,
Holiday Inn Convention Center,
Sheridan, Wyo. Contact Bob Car-
nahan, (307) 265-3130.

August

Aug. 10-12: Magnavox CATV
training seminar, Buffalo, NY. Con-
tact Amy Costello, (800) 448-5171.
Aug. 11-12: Oklahoma Cable
Television Association annual
convention, Marriott Hotel,
Oklahoma City. Contact Steve
Lowe, (405) 943-2017.

Aug. 17-19: NTL Institute and
Quantum Associates workshop
on how to manage teams of
engineers and technical special-
ists, Berkeley Marriott Marina, San
Francisco. Contact Karen Parker,
(703) 527-1500; or Arthur Freed-
man, (312) 440-0864.

Aug. 18-20: Magnavox CATV
training seminar, Cleveland. Con-
tact Amy Costello, (800) 448-5171.

Aug. 18-20: Jerrold technical
seminar on applying problem-
solving technology, Kansas City,
Mo. Contact Jerry McGlinchey,
(215) 674-4800.

Aug. 21: SCTE Heart of America
Meeting Group 8CT/E review and
testing on Category |l-Video and
Audio Signals and Systems, Holi-
day Inn Sports Complex, Kansas
City, Mo. Contact Wendell Woody,
(816) 474-4289.

Aug. 25: SCTE Satellite Tele-
Seminar Program, question-and-
answer session with FCC
engineers, 12-1 p.m. ET on
Transponder 7 of Satcom F3R.
Contact (215) 363-6888

Aug. 25-27: Magnavox CATV
training seminar, Detroit. Contact
Amy Costello, (800) 448-5171.
Aug. 30-Sept. 1: Southern
Cable Television Association's
Eastern Show, Merchandise Mart,
Peachtree Plaza, Atlanta. Contact
Nancy Horne, (404) 252-2454.

September

Sept. 1-3: Magnavox CATV train-
ing seminar, St. Louis. Contact Amy
Costello, (800) 448-5171.

Sept. 9-11: Magnavox CATV
training seminar, Memphis, Tenn.
Contact Amy Costello, (800)
448-5171,

Sept. 15-17: Jerrold technical
seminar on applying problem-
solving technology, Kansas City,
Mo. Contact Jerry McGlinchey,
(215) 674-4800.

Sept. 15-17: Magnavox CATV
training seminar, Memphis, Tenn.
Contact Amy Costello, (800)

Planning ahead

Aug. 30-Sept. 1: Eastern
Show, Merchandise Mart,
Atlanta.

Sept. 21-23: Great Lakes
Expo, Indianapolis Conven-
tion Center/ Hoosier Dome,
Indianapolis.

Oct. 6-8: Atlantic Show,
Convention Center, Atlantic
City, N.J.

Oct. 13-15: Mid-America
CATV Show, Hyatt Regency
at Crown Center, Kansas
City, Mo.

Dec. 2-4: Western Show,
Convention Center, Ana-
heim, Calif.

Feb 17-19: Texas Show,
Convention Center, San An-
tonio, Texas

448-5171.

Sept. 21-23: Great Lakes Expo,
Convention Center/Hoosier Dome,
Indianapolis. Contact Daniel
Helmick, (614) 461-4014.

Sept. 22-24: Magnavox CATV
training seminar, Greensboro, N.C.
Contact Amy Costello, (800)
448-5171.

Sept. 22-24: C-COR Electronics
technical seminar, Des Moines,
lowa. Contact Tammy Kauffman,
(814) 238-2461.

Sept. 29-Oct. 1: Magnavox
CATV training seminar, Greens-
boro, N.C. Contact Amy Costello,
(800) 448-5171.
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The multiport is for real

By Walter S. Ciciora, Ph.D.
Vice President of Strategy and Planning
Amencan Television and Communications Corp.

A lot has been written and said about the
multiport, the interconnect standard developed
by a joint subcommittee of the Electronic In-
dustries Association (EIA) and the NCTA
Engineering Committee. But in some quarters,
this technology has not seemed quite real. The
big fear has been over the *‘chicken and egg"’
problem. Would cabie operators order multiport
boxes when there were no TV receivers with the
plug? Would TV receiver manufacturers make
multiport TVs when there were no cable systems
with multiort descramblers in inventory? In other
groupsthere has been a quiet wish that it would
all go away. They see a smaller added value to
the products they sell.

Now, for those who have seen the EIA multiport
as a contribution to the solution of the consumer
electronics interface problem, there is good
news. RCA announced that each of its new
27-inch TV receivers willinciude the EIA muttiport
connector on the back. These are currently in
production and on their way to dealers. In addi-

J

CG-FiisS

A high-resolution, broadcast-
standard, full-featured character
generator/titler. Optional
gen-lock, graphics and digitizer.

N

YTIYITTLTeTevyY \

s A i
L

o T -

Look at the detail you can get with
our optional, low-cost color digitizer!

Just $3695 uss.
$4795 can.

Dealer inquiries welcome.

compu-Cable
Systems,Inc.

#6 - 301 45th Street West
Saskatoon, Saskatchewan
Canada S7L 529

Call collect: (306) 934-6884

Reader Service Number 47.
90 JULY 1987

tion, Panasonic announced a model! with the
plug available by the end of the fourth quarter
1987. This is indeed a breakthrough.

The EIA muitiport is a 20-pin plug on the back
of TV receivers or VCRs that accepts descram-
bler boxes and other consumer electronic add-
ons. The “other’” add-ons are of interest to the
cable operator only inthat they provide additional
motivation to the TV receiver manufacturer to in-
clude the plug. For cable’s interests, the impor-
tant thing is that the descrambler can now be
plugged in after the TV's or VCR's tuner and
remote control. This improves the consumer
friendliness of the cable connection.

Animportant side benefit is that this box costs
about 40 percent to 60 percent of the price of
a set-top unit because it has considerably less
internal circuitry. There is no tuner, remote con-
trol, channel number indicator or remodulator.
The method of connection to the television or
VCR obviates the need for these circuits. Fewer
circuit elements also mean less heat and greater
box reliability. Since the descrambler module is
behind the set rather than on top, its cabinet can
be simpler and less expensive (no need for fan-
¢y wood graining or other decoration). And since
the unitis out of harm’s way, there should be less
damage from subscriber carelessness or abuse.

The EIA multiport also has been known asthe
IS-15 or the baseband descrambler interface
standard. These earlier names were project
names. The multiport is a baseband standard
because the signals that go to and come from
the box are unmodulated; i.e., they're at base-
band. These signals come from and returnto the
television or VCR after they've been
demodulated. However, this does not meanthat
the multiport is only useful with baseband
scrambling. Most so-called "'RF scrambling’’
methods can be decoded with baseband cir-
cuits. Scientific-Atlanta demonstrated this during
field trials and published several papers on the
methods of accomplishing baseband decoding
of RF scrambling. These appear in the NCTA
Technical Papers.

Whileitis true thatan IF (intermediate frequen-
cy) loop-through on the TV receiver or VCR would
facilitate an even less expensive descrambler box
in RF scrambled systems, there is a significant
savings in the baseband implementation over
set-top descramblers. The IF loop-through was
notincluded in the multiport baseband standard
for a number of reasons. The principal reason
was a strong desire to expedite the standard.
Many on the standards committee felt that ad-
ding the IF loop-through to the standard at this
point would significantly delay the standard and
further delay the implementation, which was
unacceptable. After completing the standard, the
committee adopted an IF loop-through recom-
mended practice. The technology is defined for

those who wish toimplement it in a standard way.

While the multiport isintended primarily for ad-
dressable systems, programmable descram-
blers can be accommodated if an in-band tag
is added to the channel signals so the box can
“know'' which channel is being received.

Because of the multiport, for the first time atruly
cable-ready TV or VCR is possible in a scram-
bled environment. The subscriber can connect
the television or VCR directly to the cable without
an intervening set-top box. The subscriber
regains the use of the remote control and, even
more importantly, the VCR's timer can now
change the channels being recorded.

It's important to realize that there is still one
more requirement for a consumer electronics
product to be cable ready: the television or VCR
must not pick up off-air signals with its internal
circuits. This direct pickup (DPU) problem is a
real spoiler of cable-ready capability. When DPU
is present, the only solution a cable operator can
practically bring to bear is to put a converter
ahead of the television or VCR. The cable-ready
features are then lost.

One of the multiport's strong advantagesis that
it makes addressability more affordable. This
could bring about much greater penetration of
addressable productsin the cable industry and
facilitate pay-per-view. Itis possible to provide the
subscriber with a descrambler for the television
and another descrambier for the VCR. The total
cost of these two multiport units will be about the
same as oneset-top. It becomes practical for the
subscriber to record one scrambled channel
while watching another scrambled channel.

The EIA multiport standard is in its
adolescence. There were three field tests in Colo-
rado during 1985. The standard was endorsed
by the EIA and the NCTA Engineering Commit-
teein 1986. It has *‘interim standard’’ status with
the EIA. This means that after another year or
so of experience, it will be fine-tuned before be-
ing promoted to full-standard status. Anindustry
laboratory has been established at ATC in
Englewood, Colo., as a neutral test site for
manufacturers of TV receivers, VCRs and
scrambling systems totry their implementations
of the standard. Most importantly, in 1987
manufacturers announced TV receivers with the
plug on the back.

Now the ball is in the cable industry’s court.
To make this thing work, we need to order
descrambler boxes, create procedures for deal-
ing with subscribers who buy multiport products
and inform CSRs and other cable system per-
sonnel. Cable needs to work with TV dealers to
promote this advantageous technology. It is likely
that some descrambler manufacturers will need
extra persuasion of cable's interest in this cost-
saving and consumer-friendly approach. We
should be prepared to persuade.
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